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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medical books are more than one hundred kinds, they are out of date,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 1s 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
circumspecily 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
conceniration.

During this peried, Liu Aiguo, president of Bethune Military
Medical College, Zhang Yuhui, vice - president of the college, and
—_ 9 —



Zhi Guocheng, director of the training department of the college
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 systems, 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 starling 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, modemn 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, B



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
aulonomous | 2! tonamas | adj. HIRM
subdiscipline [ "sab'disiplin] n. (F#8)) 432, ¥
macromolecule | . maekrou ' molikju:l | n. EASTF, BOF
biochemist | "baiou'kemist ] n. 4E¥fb22 %, H4bERK
geneticist [ d3i netisist ] n. B{EF5F
millennium | mi'leniom ]| n. XK, —T4
genomics | .dziind ' miks | n. FFH A%
prﬂtéﬂmics [ "proutio.miks ] n. %
mutagenesis [ .mjuta’dzenisis ] n. BAER, BTHREE
chromosome [ 'kroumoasoum ] n. Hefa{k
genome | "dzimnoum | n. FEH, Pafky
progeny [ "prod3zini] n. J5#F
simultaneously [ simal’ teiniasly | adv. [d] A} Hk

snapshot [ 'snep[ot] n. R, S4, RILEPS

L

Phrases and Expressions

multicellular organism L4 HLIA
starting point FC 5

be viewed as #{IA N, BEIER
concenirate on HFEPF, LT
molecular biologist “;+4¥F 2K




genetic engineering 15 1% T8
transgenic organism. FEIENED)
DNA microarray DNA 5% 51487

Questions

1. What does cell biology study?
2. How to understand “The unity of living systems is coordinated by

many levels of interrelationship” 7

3. Why must modemn researchers of cell biology employ concepts and
experimental techniques drawn from biochemistry, molecular
hiology 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 Mmicroscope.

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
— 4 —



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 |
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

_._5_



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 s:peciﬁc 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 recepior 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.

— H —



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 cytoplasmic 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,



3. Biosynthesis and Distribution of Organel-
lar Components |

Throughout its life, a cell has to deal with the problem of gener-
ating and keeping as separate entities a diverse array of organellar
membranes and the compartments they circumscribe. Each of these
membranes and compartments is endowed with a well ~ defined set of
molecular components: lipids, glycolipids, proteins, glycoproteins,
nucleic acids. Furthermore, membrane components have a character-
istically asymmetric distribution with respect to the plane of the bilay-
er. The production of molecules destined to these diverse subcellular
membranes and compartments is carried out. So, specific distribution
systems must exist, therefore, to ensure that each organellar
membrane or compartment receives only its own components,
adequately processed, so that it can perform its programmed function.
Organellar growth is achieved by the incorporation of new material into
a preexisting set of organelles inherited during cell division.

The energy sources, biosynthetic precursors, and enzymes
necessary for the synthesis of most organellar proteins and lipids are
localized in the cytosol or associated with cytoplasmic side of a
specialized membrane, the endoplasmic reticulum (ER) (as a partial
exception, mitochondria is able to synthesize some of their own
proteins and lipids) . Likewise, the enzymes for the synthesis of the
dolichol - phﬂsphafe — linked oligosaccharide precursor of
glycoproteins appear to be also localized on the cytoplasmic side of the
ER membrane. In order to reach their final localization and specific
orientation in organellar membranes or spaces, proteins and lipids
must utilize special transporting systems which assist them in

traversing the hydrophobic membrane barriers, and in migrating from
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one cell organelle to another. It is believed that specific structural
markers or signals in proteins operate as “zip codes,” informing the
transporting systems of the particular address where the polypeptide is
to be delivered. According to this view, proteins sharing a common
destination must possess similar “zip codes. 7 Some of these signals
have been identified as transient exira peptides found in precursor
state of the proteins (or “pre — proteins” ) such as the hydrophobic,
amino terminal sequence of 15 ~30 amino acids found in precursors of
secretory and integral transmembrane proteins and the extra peptides
of cytosclic precursors of some mitochondrial proteins. Other
distribution signals may be permanent features of the polypeptide
chain, such as those which direct the segregation of ovalbumin into
the ER lumen, the insertion of cytochrome P, or the delivery from
cytosol to peroxisomes of catalase and uricase. Finally, signals may be
added co — or posttranslationally to the proteins as, for example, the
mannose ~6 — phosphate residues which direct lysosomal proteins from
their site of synthesis, the ER, to the lysosomal compartment.

Different cell membranes acquire their characteristic complement
of lipids and these lipids become asymmetrically distributed with
respect to the plane of the bilayer. Thus, any model for organelle
biogenesis must provide answers to the following key cell biological
questions; (1) Where are the different organellar components
synthesized? (2) What pathways are used for their distribution to their
site of function? (3) What are the sorting signals involved in this
distribution? Are they tiransient or permanent? In the cases of
proteins, are they added co - or posttranslationally? How many signals
participate in the distribution of a particular component? (4) What
are the cellular mechanisms that “read” and “decode” the sorting
signals? |
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Unit Two
Text

Anatomy

Anatomy is the scientific discipline that investigates the human

body’s structure and the relationships between body parts. It can be

considered at many different levels. Gross anatomy, the study of

structures that can be examined without the aid of a microscope, can
be approached from either a systemic or regional perspective. In

systemic anatomy the body is studied by system. A system is a group of

structures that have one of more common functions. In regional

anatomy the body is studied by areas. Within each region such as the

head or abdomen, all systems are studied simultaneously.
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The body can be considered conceptually at seven structural
levels: the chemical, organelle, cell, tissue, organ, organ system,
and complete organism. The body is considered by most anatomists to
have 11 major organ systems: (1) Integumentary system, including

skin, hair, nails and sweat glands, whose functions are to protect

and regulate temperature, to prevent water loss and produce vitamin

D precursors. (2} Locomotor system, including bones, associated

cartilage and joint, and muscles attached to the skeleton, whose

functions are to protect, support and allow body movement, to
produce blood cells and store minerals, to maintain posture and
produce body heat. (3) Nervous system, including brain, spinal
cord and nerve. It’s a major regulatory system of controlling movement,
physiological and intellectual functions. (4) Sense system, including
different kinds of sensory receptors. It’s a major regulatory system of

detecting sensation, controlling physiological functions. (5) Endocrine

system, including different endocrine glands such as the pituitary,

thyroid and adrenal glands. It can participate in the regulation of

metabolism, reproduction, and many other functions. (6) Cardio-

vascular system, including heart, blood vessels, blood and lymph

organ. It can transport nutrients, waste products, gases and hormones
throughout body, maintain tissue fluid balance and absorb fats,
meanwhile plays a role in the regulation of body temperature. (7)

Immunol system, including bone marrow, thymus, spleen, lymph

nodes and other lymph organs. It can remove foreign substances from

the blood and lymph, combat disease through immune response. (8)
Respiratory system, including lungs and respiratory passages ,
exchanges gases (oxygen and carbon dioxide) between the blood and
the air and regulates blood pH. (9) Digestive system, including

mouth, esophagus, stomach, intestines and accessory structure,
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performs the mechanical and chemical processes of digestion,
absorption of nutrients and elimination of wastes. (10) Urinary
system, including kidneys, urinary bladder and ducts that carry
urine , removes waste products from the circulatory system, regulates
blood pH, 1on balance and water balance. (11 ) Reproductive
system, including gonads, accessory structures and genitals of males

and females, performs the processes of reproduction and controls
sexual function and behaviors. |

When describing parts of the body, directional terms is often
important to refer to their relative anatomical positions, regardless of
its actual position. The anatomical position refers to a person standing
erect with the feet facing forward, arms hanging to the sides, and
palms facing forward. Right and left are retained as directional terms in

anatomical terminology. Up is replaced by superior, down by inferior,

front by anterior, and back by posterior. The important directional

terms include: Cephalic ( cranial, closer to the head than another

structure, usually synonymous with superior) ; Caudal ( closer to the

tail than another structure, usually synonymous with inferior );

Ventral ( towards the belly, synonymous with anterior ); Dorsal

(toward the back, synonymous with posterior) ; Proximal ( closer to

the point of attachment to the body than another, usually used to refer
to limbs ) ; Distal (farther from the point of attachment to the body
than another structure, usually used to refer to limbs) ; Lateral ( away
from the midline of the body); Medial ( toward the midline of the
body ) ; Superficial (toward or on the surface) ; Deep (away from the

surface) .
At times it is conceptually useful to describe the body as having
imaginary flat surfaces called planes passing through it. A plane

divides or sections the body, making it possible to “look inside” and
— 17 —



observe the body’ structures. A sagittal plane runs vertically through
the body and separates it into right and left portions. A midsagittal or a
median plane divides the body into equal right and left halves. A
transverse of horizontal plane runs parallel to the ground and divides
the body into superior and inferior portions. A frontal or coronal plane
runs vertically from right to left and divides the body into anterior and
posterior part. Additionally, organs are often sectioned to reveal their

internal structure. A cut through the long axis of the organ is a
longitudinal section, and a cut at right angles to the long axis is a

cross, or transverse section.

New Words

anatomy [ o' naetomi] n. fifE |4

organelle [ .o:go'nel ] n. ZHjiigas

integumentary [ in.tegju mentari] adj. {EBEHT, K
precursor [ pri (1) 'kossa] n. #EEK; ik, WiJK; Eirfdk
cartilage | "kartilidz ] n. &

spinal [ "spainl] adj. ¥FAERY, ZFBEAQ

endocrine | 'endaukrain] n. 433

pituitary [ pi'tju (1) itori] n. Ik

thyroid [ Qairoid] n. H4R R

metabolism | me'tebalizom] n. FFEICIHE
cardinvascqlar [ ka:diou'veeskjula] adj. 0> il 48
thymus [ 'Qaimos] n. Jj5

esophagus [i (1) 'sofoges] n. Bl

intestine [in'testin | n. 7 adj. MEHY, EHLY
urinary | 'juarinor | adj. FRAY, RS

kidney [ "kidni] n. &
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gonad [ "gonad] n. YERR, AFHHR

genitals [ "d3enit (3) lz] n. AFH#R (JLIEFBHEIMETHES)
inferior [ in'fioria] adj. ({i®) FTHIW |
anterior [ @n’tiorio | adj. BT, TERTHY

posterior [p’.:ls' ti:.!ﬂ‘ié] adj. J5 & 1Y
cephalic [ se’falik | adj. 3L v Y

cranial [ "kreinjal | adj. AR )

synonymous [ si'nonimgs | adj. [F] )

caudal [ "ko:dl] adj. BHRRY, TEHIHY

ventral [ "ventral] adj. JH{MAG, BERY, BEIRAY

dorsal [ 'doisal] adj. HWIH, TR

proximal [ "proksimol] adj. ITR, BIETH)

distal [ "distal ] adj. M, RKHEB

lateral | "leetoral | n. P adj. ZMEY

medial | "mi:djal ] adj. PIRAY; n. P

superficial [ sjurpa’fifol | adj. F/EAH, EH

section | "sekfon| n. YJF7F (AR); Yim, 8BiE; YA
sagittal | "sadzitl] adj. &KIRAY, FRWH

transverse | 'trenzvols | adj. FEMIAY, fEETEY

frontal [ "frantl] n. R, RIATHY

coronal | "koranl] adj. 7EARHY

axis [ "aksis | n. #H

longitudinal [ londzi' tjurdinl | adj. #A[ri] B

Phrases and Expressions

gross anatomy i%ﬁ%‘]*
systemic anatomy ZR 4]
regional anatomy JE RG]
endocrine gland P43 A
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adrenal gland B _b R
lymph node ¥WREL4
urinary bladder [t
sagittal plane ZO{RIE
frontal (or coronal) plane IR I 5 e (R 1]
longitudinal section 2\ 1] 1E

cross { or iransverse) section ¥4 if

Questions

1. What is the purpose of the gross anatomy, systemic anatomy and
regional anatomy, respectively?

2. How many major organ systems are there in the body? And how
about their main functions?

3. Please describe the directional terms as many as you can.

4. How to describe the relationship between thymus and chest cavity
in directional terms?

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

Dialogue

Examination

Teacher: And now, it’s you turn.

Tony: Oh:-- yeah, but I am a little nervous---

Teacher: Please take it easy. They are not very difficult problems. Try
it}

Tony: Well, I'll do my best.

Teacher: Ok, Let’s begin. Describe in as many directional terms as
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you can the relationship between vour kneecap and heel.

Tony: My kneecap is both proximal and superior to the heel. It is also

anterior to the heel because it is on the anterior side of the

, lower limb, whereas the heel is on the posterior side.

Teacher: Very good. Please name the three pén‘ts of the phamnx.

Tony: The pharynx consists of three parts; the nasopharynx, the

oropharnx ,and the laryngopharynx.

Teacher: Good job. What are the functions of the digestive system?

Tony: Performing the mechanical and chemical processes of

digestion , absorption of nutrients, and elimination of wastes.

Teacher: Now tell us the location of the liver.

Tony: It is in the right upper quadrant of the abdomen.

Teacher: Ok, wait a moment. Let’s shift the topic. Yes, here -+
Please describe the effect that a lesion in the right optic
nerve would have on the visual fields.

Tony: " A lesion in the right optic nerve results in loss of vision in the

right visual field.

Teacher: Lesions of the dorsal column - medial lemniscal system in
the spinal cord ( dorsal column ) cause loss of
proprioception , fine touch, and vibration on the same side
of the body below the level of the lesion. Lesions of the
dorsal column ~ medial lemniscal system above the level of
the medulla oblongata cause the same loss on the opposite
side of the body below the level of the lesion. Explain why.

Tony: Lesions of the dorsal column —~ medial lemniscal system in the

spinal cord (dorsal column) result in loss of proptioception,
two — point discrimination, and vibration on the same side of-
the body below the lesion result from the dorsal column

terminating in the nucleus gracillis and cuneatus without



crossing over to the other side of the spinal cord. However,
fibers from the nucleus gracilis and cuneatus decussate and
enter the medial lemniscus. Lesions of the medial lemniscus
result in loss on the opposite side of the body.

Teacher: Unilateral damage to the hypoglossal nerve results in loss of

tongue movement on one side, which is most obvious when
the tongue is protruded. If the tongue is deviated to the
right, would the left or right hypoglossal nerve be

damaged ?

Tony: The tongue is protruded by contraction of the geniohyoid
muscie , which pulls the back of the tongue forward, pushing

the muscle mass of the tongue forward. With one side pushed
forward and unopposed by muscles of the opposite side, the
tongue deviates toward the nonfunctional side. Therefore in the

example the right hypoglossal nerve is damage.

Teacher: Excellent!

Reading Material

I. Movements at Joints

From the anatomical position forward movements about a
transverse axis are called flexion and backward movements are called
extension. Forward bending of the head on the neck, the neck on the
trunk and the trunk on the hips are called flexion, as are forward
raising of the upper arm at the shoulder joint, forward bending of the
forearm at the elbow, of the hand at the wrist and the fingers into the

palm. Similarly forward raising of the lower limb at the hip is flexion. A
— 22 —



change takes place lnwer down the lower limb. Backward bending of
the leg at the knee, downward movement of the foot at the ankle and
bending downwards of the toes are also flexion movements although the
movements of the foot and toes are better referred to as plantar flexion.

All the opposite movements are called extension but a better term for
those of the foot and toes is dorsiflexion.

Abduction is a movement away from the midline abiout an antero-
posterior axis and adduction is a movement towards the midline about
the same axis. The upper limb can be abducted through 180° from the
side of the body to a position alongside the head. There is no abduction
at the elbow and the hand can be abducted at the wrist to a limited
extent. Abduction of the lower limb at the hip to about 60° is possible
but there is no abduction at the knee and ankle. Adduction of the
upper limb is restoration of the abduction limb or bringing the upper
limb across the front or back of the chest. Adduction of the hand at the
wrist 15 much more extensive than abduction. The lower limb can be
adduction at the hip by bringing it across the front of the other limb.

Rotatory movements take place about a longitudinal axis, and
are possible at the shoulder and hip joints because they are ball and
socket joints. In rotation the anterior surface of the limb is turned
laterally and in medial rotation it is turned medially. In the forearm the
radius can rotate medially and cross over the ulna. This is called
pronation. The opposite movement which brings the radius back to its
position parallel and lateral to the ulna is called supination. The head
can rotate together with the atlas on the axis to the right and to the”
left. The trunk can be rotated to the right and to the left because eath

vertebra can rotate a little on the neighboring vertebra.



2. The Arteries and Veins of the Heart

The heart is supplied with blood by the right and left coronary
arteries that arise from the aorta just above its origin from the left
ventricle. The right coronary artery passes forwards between the right
auricle and pulmonary artery and then winds round to the right in the
coronary sulcus to the back of the heart. The left coronary appears
between the left auricle and the pulmonary artery and winds round to
the left in the coronary sulcus to the back of the heart. The two arteries
meet in this groove posteriorly. |

Both arteries give off large branches. Both the main arteries and
- the large arteries have very few anastomoses with each other. The word
anastomosis refers to connecting arterial channels between arteries
before they break up into capillaries. These channels can be of great
imporiance because if an artery is blocked the part supplied by it may
obtain blood from an alternative source. Arteries which have no
anastomoses are called end arteries, that is, they have no connexion
with other arteries before they form capillaries. These are found in the
grey matter of the cerebral cortex, the spleen, the kidneys and the
lungs. The occlusion of a coronary artery or one of its large branches
leads to sudden death. Partial occlusion leads to a condition called
angina pectoris which is characterized by pain over the sternum on

exertion.

The veins of the heart join the coronary sinus which opens into
the right atrium. These are many small veins opening directly into the

right atrium.

— 24 —



3. The Trachea

The trachea is about 10 cm long about 2 cm wide and extends
from the sixth cervical vertebra to the fifth thoracic vertebra where it
divides into the right and left main bronchi. It lies mainly in the
midline but where it divides it lies slightly to the right. It is more or
less circular but is flaitened behind. In the neck, it is relatively
superficial and its rings can be felt above the manubrium sterm. In the
thorax it lies much more deeply behind the arch of the aorta. Behind
it, along its whole length, is the oesophagus. On either side are the
large vessels of the neck. The isthmus of the thyroid gland crosses the
second, third and fourth tracheal rings.

There are about twenty incomplete rings of cartilage in the
trachea. The rings are defective posterior. The rest of the wall consists
of connective. tissue and smooth muscle and the trachea is lined by a
ciliated, mucous, columnar epithelium. The walls of the trachea to
some extent and both its length and width can be varied, for
example ,on inspiration the trachea is lengthened. The main function of
the trachea is to provide a passage for air during respiration and the

rings maintain its patent.
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Unit Three

Text
Histology and Embryology

Histology 1s a term derived from the Greek histos, meaning

tissue, and logia, meaning the study of or knowledge. And since
histology refers to the study of cells, tissues, and organ systems, it
embraces a study of function as well as structure. Thus, a study of
histology not only formed the complement to the study of gross
anatomy ,it ‘also provided a structural basis for the study of physiology.

The correlation between structure and function perhaps provides the

reason why histology is such an intriguing and readily understandable

subject. Knowledge of the normal is a necessary prelude to the study of

the abnormal ( pathology ), which deals with the alterations in
structure and function of the bndy- and of its organs, tissues, and
cells caused by disease. Hence, the study of histology is fundamental
within the medical and dental curriculum. Students should find that if

they examine a structure, they can deduce much about its function;

conversely, if they know the function of an organ or tissue, they can
forecast much of its microscopic structure.

The tissues of the body are assigned to four principal types on the

basis of structure and function. (1) Epithelial tissue, covers body
surface ,lines body cavities and ducts, and forms glands. (2) Connective
tissue, binds, supports, and protects body parts. (3 ) Muscle
tissue , coniracts to produce movement. (4) Nervous tissue, initiates
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and transmits nerve impulses from one body part to another.

Histology is a meeting — place of anatomy, biochemisiry, and
physiology. Learning the microscopic structure of the humaﬁ_ body
completes the study of gross anatomy. Biochemistry deals with the
chemical compounds and the chemical processes in living
things. However, chemical molecules, eg. enzymes, nucleic acid,
glycogen and lipids, do not float randomly in solution in the
body. They are precisely organized inside the cells and tissues into

discrete structures. Each type of cell and tissue and each organ are

specially adapted to perform one particular function. Pathology is the
study of the cause and effects of the disease and deals with the
alterationi brought about by disease in the structure and function of the
body and of its organs, tissues and cells. An understanding of normal
microscopic structure is a necessary prelude to the study of pathology.
It is impossible to study the abnormal before the normal is unknown.
Although most medical student are not going to become histologists, a
thorough knowledge is of histology fundamental for them as future
doctors.

Of all problem in biclogy, none are more challenging than those
of development - the mechanism whereby. Under the guidance of the

genes, there emerges from a single — celled beginning to an integrated

multi - celled organism, developing organisms follow specific patterns
of growth and differentiation that are genetically programmed long
before expression occurs, The techniques of molecular biology,
genetics, biophysics, physiology, immunology, and ultra - structural

analysis are used to study development stages of differentiation,
growth, and morphogenesis in a variety of organisms. So, embryology

which studies the development of human body also has more and more
closer relationships with other disciplines.
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The early stage of embryonic development is: fertilization and the

formation of the zygote, the morula at about the third day, early

blastocyst forms at the time of implantation between fifth and seventh

day, at three weeks the blastocyst shows the three germ layers that

constitute the embryonic disc. During the development and growth of

embryo, some harmful factors can result in abnormal development. At
last, deformed even dead embryo will occur. Therefore, it is also
important for medical students to study embryology in order to

understand innate diseases of clinical departments.

New Words

intriguing [ in"trizgin ] adj. FIENME (FIFF0) 89;
AARAM

readily [ 'redili] adv. SREHL; R, JCHEMEH |

prelude [ “preljurd ] vi. /A, EFS n &K, FIE, FE

deduce [ di'djuis] vt. JEZRE, HEM, HEWT

glycogen [ "glaikoudzen] n. AF¥E/R

lipid [ "lipid] n. 358g

precisely [ pri'saisli] adv. ¥, BA#Hb

discrete [ dis"krizt] adj. AEZER, BEU

emerge [i'ma:d3] v. B, B, BfE

hiophysics [ *baisu’fiziks | n. 44§ 32%

morphogenesis [ moifa’dzenisis ] n. A K4, EAER

fertilization [ .fartilai’zeifon] n. ¥, HEAC

zygote [ “zaigout | n. 32X 5

morula [ 'moirjulo ] n. fEW

blastocyst [ 'blaestousist] n. JR¥g




Phrases and Expressions
derive from {JRT, ¥ HT
gross anatomy AP EI2E

be assigned to AR K-, BRI
nucleic acid IR

germ layer JhJA

embryonic disc JA#F

Questions

1. What do histology and embryology study?

2. How many types are the tissues of the body divided into?

3. How to understand the relationship between histology and pathology?
4. How does the early embryo develop?

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

Dialogue

1. Basic Knowledge of Using Light Micro-
scope |

Teacher: Light microscope is one of the elementary tools of histology
study. Before beginning the experiment, let's recall the use:
of light microscope firstly. Look at the microscope in front of
you, how can you move it correctly? Put up your hands!
Tony, please. |

Tony: Hold the arm of the microscope with the right hand.

Teacher; That's enough? Think for a while. What about left one?
( Reminding him with gesture)

Tony: Oh, I see. We should hold the base in the left palm at the
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same time.

Teacher: Well done. Sit down please. Next, where should we rest a
specimen? Alice, please.

Alice: On the stage.

Teacher: Ok. Then, how can we move the specimen?

Alice: Move the specimen pusher. |

Teacher: Very good. Sit down please. Attention! We shouldn’t move
the specimen by hand in this kind of microscope. Now turn
on the light source of your microscope, not too bright. Place
the specimen on the stage. Move the object into position
beneath the objective lens. Which is the objective lens, you

know?

Students; Yes!

Teacher; Good. Then how can we make the image present clearly?
Tom, please.

Tom; Turn the knobs beside the arm to up or down the stage.

Teacher; Right. The knobs are the coarse and fine adjustment. Then,
if you have found the image but not clearly enough, what
should you do? |

Tom: Well, regulate the fine adjustment.

Teacher: Certaiﬁl}f. As medical freshmen, in order to learn histology
well, you must be familiar with the use of the light

MICroscope.

2. About HE Staining

Teacher; Look at the electronic picture, what kind of specimen is it?
Surely, it’s for light microscope. Ok, Alice, please..
Alice: I think it is a paraffin section of the urinary bladder.
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Teacher: You' re correct. Paraffin section is the most classical
technology and in common use. Then what' s the
conventional staining method for paraffin sections?

Alice; The hematoxylin — eosin staining.

Teacher: HE staining for short. Good job. Sit down please. What about
the characteristic of HE staining? Oh, Bob, don’t ynﬁ try?

Bob: Well--- |

Teacher: Take it easy. Don't be afraid of making mistakes. Look at the
cells in the picture.

Bob: Oh, It’s stained blue and red.

Teacher: Ok, observe carefully, the nucleus is-:

Bob: The nucleus is stained purplish blue and the plasma red.

Teacher; Quite right. Sit down please. Staining increases inherent
contrast of the specimen and makes it clearly to observe. So
you should master the feature of HE staining, which will
help you to understand the structure of cells and tissues

easily.

Reading Material

1. Stem Cell Bioengineering

Tissue engineering and cellular therapies, either on their own or
in combination with the therapeutic gene delivery, have the signifi-
cantly potential impact on medicine. Implementation of technologies
based on these approaches requires a readily available source of cells
for the generation of cells and tissues outside a living body. Because of
their unique capacity to regenerate functional tissue for the lifetime of

an organism, stem cells are an attractive " raw material" for multiple
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biotechnological applications. By definition, they are self — renewing
‘because differentiate ~ into  numerous specialized, functional
cells. Recent findings have shown that stem cells exist in most, if not
all, tissues, and that tissue may be more flexible than originally
thought. Although the potential for producing novel cell - based prod-
ucts from stem cells 1s l;nrge , currently there are no effective techno-
logically relevant methodologies for culturing stem cells outside the
body, or for reproducibly stimulating them to differentiate into func-
tional cells. A mechanistic understanding of the parameters important
in the control of stem cell self — renewal and lineage commitment is
thus necessary to guide the development of bioprocesses for the ex vivo

culture of stem cells and their derivates.

2. Stem Cell Repair of Central Nervous Sys-
tem Injury

Neural stem cells (NSCs) have great potential as a therapeutic
tool for the repair of many CNS disorders. Large — scale sources of
neural stem cells are crucial for both basic research and novel
approaches toward treating neurological disorders, NSCs can be
. 1solated from embryonic and adult brain tissue, be induced from
oncogene immortalized stem cells, or both mouse and human ES
cells. Cells including multiple subtypes of CNS and PNS neurons, as
well as oligodendrocytes, Schwann cells, and astrocytes, are
modeled by these large — scale sources.

NSCs proliferate in vitro through many passages without losing
their multipotentiality. Following engraftment into the adult CNS,
NSCs differentiate mainly into glia, except in neurogenic areas. After .
engraftment into the injured and diseased CNS, their differentiation is
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further retarded. In vitro manipulation of NSC prior to transplantation
and/or modification of the host environment may be necessary to
control the terminal lineage of the transplanted cells to obtain
functionally significant numbers of neurons. NSCs and a few types of
glial precursors have shown the capability to differentiate into
oligodendrocytes and to remyeliate the demyelinated axons in the
CNS, but the functional extent of remyelination achieved by these
transplants is limited. Manipulation of endogenous neural precursors
may be an alternative therapy or a complimentary therapy to stem cell
| lranspiantatinn for neurodegenerative disease and CNS injury. However,
this at present is challenging and so far has been unsuccessful.
Understanding mechanisms of NSC differentiation in the context of the

injured CNS will be critical to achieving these therapeutic strategies.

3. Cardiac Tissue Engineering: Characteris-
tics of in Unison Contracting Two - and
Three - dimensional Neonatal Rat Ventri-
cle Cell (co) - cultures

Patients with heart failure have, in spite of improved palliative
therapies, bad prognosis. Cardiac tissue engineering by use of a
temporary. bioscaffold and cardiomyocytes may help to find answers for
tuture treatments in heart failure. For that purpose two neonatal rat
heart ventricular cell fractions were obtained after a gradient cell
separation. Time relaled characteristics of Fractions I and II were
established in two ~ dimensional (2 —D) and three - dimensional (3 —-D)
cell cultures. The 3 ~ D cardiac constructs were obtained by use of a
~bovine type 1 collagen matrix after culturing either under static

conditions or in the HARV bhioreactor. With the 2 - D cultures
— 38 —



contracting cells were present after 1 day, and reached confluency
from day 5 on and this was maintained up to 135 days. In Fraction — |
some non — contracting cells were always noticed between the (in time
in unison) contracting cells. Transmission electron microscopy ( TEM)
revealed that these mainly concerned fibroblasts. Differences in the
expression of alpha — SM — 1 actin and troponin — T were observed
between the two fractions, In both fractions endothelial cells and
- macrophages were only sporadically observed. All through the 3 — D
matrix pendant - like single cell and clustered cell contractions were
present after 1 ~ 2 days, resulting in time in unison contracting of
cells with the collagen matrices. The whole event was faster with
Fraction -1 and was observed up to 3 weeks. At this time point
clusters of troponin — T positive cells were found scattered through the
collagen matrices. Additionally, TEM revealed healthy layers of
connected cardiomyocytes with intercalated dises, in this case on and
in between the collagen fibres. These findings provide evidence that in
unison contracting structurally organized cell — matrix cardide constructs
can be engineered by use of co — cultures ( neonatal cardiomyocytes
and fibroblasts ) and collagen matrices, which is very promising for

the repair of larger scar areas of the myocardium.
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Unit Four
Text
Physiology

For centuries, physiology and anatomy were the only recognized
basic biomedical sciences. Recently, physiology and anatomy together
with biology, chemistry, physics, psychology, and other sciences,

have given rise to biomedical disciplines. Physiology may be distin-

guished from the other basic biomedical sciences by its concern with

the function of the intact organism and its emphasis on the processes

that control and regulate important properties of living systems.

Physiology is the study of biological function — of how the body
works, from cell to tissue, tissue to organ, organ to system, and of
how the organism as whole accomplishes particular tasks essential for
life. The ultimate objective of physiological research is to understand
the normal functioning of cells, organs, and systems.

In the healthy human, many variables are actively maintained

within relatively narrow physiological limits. It includes body tempera-

ture, blood pressure, the ionic composition of blood plasma, blood

glucose levels, the oxygen and carbon dioxide content of blood, and

et al. The tendency to maintain the relative constancy of certain varia-
bles, even in the face of significant environmental. change, is known

as homeostasis. The concept of homeostasis has been of immense value

in the study of physiology because it allows diverse regulatory mecha-
nisms to be understood in terms of their “why” as well as their
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“how” . The concept of homeostasis also provides a major foundation
for medical diagnostic procedures. In order for internal constancy to bhe

maintained, the body must have sensors that are able to detect

deviations from a set point. The set point is analogous to the

temperature set on a house thermostat. In a similar manner, thgre is a

set point for body temperature, blood pressure, blood glucose levels
and so on. When a sensor detects a deviation from a particular set

point, it must relay this information to an integrating center, which

usually receives information from many different sensors. The relative
strengths of different sensory inputs are weighed in the integrating
center, and, in response, the integrating center either increases or

decreases the activity of particular effectors. Since the activity of the

effectors is influenced by the effects they produce, and since this
regulation is in a negative,or reverse direction,this type of control system

is known as a negative feedback.In this way, constancy is main-

lained. Homeostasis is best conceived as a state of dynamic constancy, in
which conditions are stabilized above and below the set point.
All of the information of physiology has been gained by applica-

tion of the scientific method. The scientific method involves specific
steps. In the first step, a hypothesis is formulated. In order for hypoth-

esis to be scientific, it must be capable of being refuted by experi-

ments or other observations of the natural world. Conclusions are then
drawn as to whether the new data either refute or support the
hypothesis. If the hypothesis survives such testing, it might be incor-

porated into more general theory. Scientific theories are statements

about the natural world that incorporate a number of proven
hypotheses. They serve as a logical framework by which these

hypotheses can be interrelated and provide the basis for predictions

that may as yet be untested.
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New Words

psychology [ sai'koledzi] n. [rF%2; LHERE

discipline [ "disiplin] n. Z*El; 1k, 424#

organism { "o: gonizom] n. A#; FPUR; HR

variable [ "veariabhl ] n. %, 8 adj). Z4EAY, 5258, 0] 28R
homeostasis | .houmiou'steisis | n. WEEE, S

sensor | 'sensa] n. JRATHT; 1HEEY; BUBILH |

thermostat | "Oaimostet | n. {HIR AT
effector [ 1'fekto] n. R 7%
formulate [ "formjuleit ] vi. BAEHLEUAR ;

o

0 R TR AT

refute [ri'funt] vt BF, B, KB, 8 (FEA) BEAY
hypothesis | hai'po@isis | n. {Bix; 1Ril; A
incorporate [ in"kopareit | vt. &3 AL A ﬂﬁﬁiﬂ

prediction [ pri'dikfan] n. Hiitf; T,

Phrases and Expressions
body temperature {AJf
blood pressure il Hs

ionic composition B T4
blood plasma 4

blood glucose g

carbon dioxide & 4Lk
set point  YE 1Y

integrating center &4 X
negative feedback 1 JI5
dynamic constancy Zf AT

Questions
1. What does the physiology aim at?

5; Mk
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2. How to understand the term of homeostasis?

3. How does the integrating center work to maintain the dynamic

constancy of body?
4. What is the scientific method in biomedical sciences?

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

Dialogue

1. Discuss Experiment Result

Teacher. ;

Students -
Teacher -

Students

Teacher .

Students
Teacher .

Students .
Teacher :

Students

Teachﬂr .

Ok, then, now that our experiment of identifying blood
type went on smoothly, it’s time for us to discuss our
results. |

Yes, we're ready.

If the agglutination happened on the side of A agglutinin,
but not on the B agglutinin, what the blood type should
be?

It’s blood type A.

Well, if the agglutination happened on the side of B agglu-
tinin, but not on the A agglutmm what’s the blﬂﬂd type?
It’'s blood type B.

If the agglutination happened on the both sides, then what
's the result?

It’s blood type AB.

If the agglutination happened on the neither side, what is
it? :

It’s bleod type O.

Excellent.
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2. In the Classroom

Teacher : Good morning, everyone.
Students : Good morning, teacher.
Teacher : Before we begin our class, let’s review what we learned in
last class. I'll make some students answer my questions,
Students : Ok. |
Teacher : Roy, can you tell us how the body regulates himself?
Roy : The body regulates by three pathways, they are nervous regu-
lation, humoral regulation and auto - regulation.
Teacher : All right, sit down please. Henry, do you know what the
three levels are regarding to the research of physiology?
Henry : They are cell or molecular level, organ or system level and
the whole body level.
Teacher ; Well, the next question is how many parts body fluid is
divided into? David, can you?
David ;: The body fluid is divided into two parts. They are intracellular
fluid and extracellular fluid.

Teacher : Great.

Reading Material

1. Synapses and Neurexins

At the junction between two neurons, the machinery that
releases neurotransmitter from one cell must lie near calcium and align
with detectors in the receiving cell. The computational power of the
brain depends on the precise connections, or synapses, that link
together the many billions of nerve cells. Specialized to allow rapid



( millisecond ) neuronal communication, synapses work broadly as
followed. In response to an electrical impulse, the terminal of a
“presynaptic’ neuron releases chemical neurotransmitters, which

diffuse across the synaptic cleft to activate specific receptors on the

lpustﬁynaptic neuron. These receptors cause an electrical discharge in
the postsynaptic cell, thereby propagating the electrical signal.

It has been known that electrical impulses propagating down a
neuron cause an influx of calcium ions through votage — gated calcium
channels; this in turn triggers neurotransmilter release. The rapidity
with which calcium influx leads to neurotransmitter release ( within
200 microseconds ) means that the voltage — gated calcium channels
must be very close to ~ perhaps even opposite cluster of neurotransmitter
receptors in the postsynaptic membrane. An attractive idea is that this
alignment is achieved by adhesion molecules - specific cell — surface
proteins located on both sides of the synapse that grip each other
across the synaptic cleft and hold the presynaptic and postsynaptic
apparatuses 1in register.

One family of cell - surface proteins implicated in synapse
formation and adhesion is the neurexins. Originally identified by their
bfnding to a — latrotoxin ( a spider toxin that triggers neurotransmitter
release) , the neurexins are presynaptic transmembrane proteins that
have a large extracellular region and a short intracellular tail. A
striking feature of neurexins is their molecular diversity: they are
encoded by three genes each of which has two regulatory regions; this
means that long (« ) and short (B ) neurexin proteins can be
generated from each gene. In addition, the messenger RNAs encoded
by each gene can be processed in different ways ( by * alternative
splicing” ) , resulting in thousands of distinet protein forms.

Because of their great diversity and their presence on the surface
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of presynaptic terminals, neurexins became atiractive candidates for
determining the specificity of synaptie connections. Consistent with this
idea, specific neurexin proteins bind through their extracellular
domain to neuroligins, a family of transmemebrane receptors found in
the postsynaptic memebrane, and to dystroglycan, a cell - surface
protein of unknown function in the brain. The interaction of neuroligin
and neurexin in cultured neurons induces morphological events
resembling synapse formation, implying that neurexins function in the
specification and initiation of synapse formation. The intracellular tails
of neurexin and neuroligin bind respectively to CASK and PSD - 95,
two proteins that are believed to organize additional proteins of the
presynaptic and postsynaptic membranes and link them to the neuron’s
internal  skeleton ( the cytoskeleton ) . This series of protein
Interactions could enable a neurexin - neuroligin compex to glue

together presynaptic and postsynaptic elements.

2. The Red Blood Corpuscles

Red blood corpuscles are biconcave discs with a thickness at the
edge of about 2um and a diameter of 7 um. They have no nucleéus. In
a drop of fresh blood, the red c{;rrpuscles resemble a heap of
coins. Red corpuscles consist of a stroma or framework containing
mainly water ( about 60 per cent) and haemoglobin (30 per cent)
which consists of an iron — containing pigment (haem) combined with
a protein (globin) . The main property of haemoglobin is its ability to
form a loose compound with oxygen, although it also plays a part in
regulating the acid — base balance of the blood and the carriage of
- carbon dioxide. The main function of the red corpuscles is the carriage
of oxygen from the lungs to the tissues.
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There are about 5 million red corpuscles per cubic mm of blood
in men and about 4. 5 million per cubic mm in women. Red corpuscles
are formed in the red bone marrow of the bones of the skeleton
( mainly in the flat bones and bodies of the vertebrae) and after a life
of about 110 days they are broken down in the spleen. The iron is
stored in the liver and used again, and the pigments are used by the

liver to form the bile pigments.
Several substances are required for the formation of a sufficient

number of normal red corpuscles — protein, iron, vitamin C, vitamin
B12 (extrinsic factor) , folic acid and an intrinsic factor, formed by
the lining of the stomach. Liver contains both folic acid and the
extrinsic and intrinsic factors. A common form of anaemia is due to
lack of iron ( simple anaemia) .In this type, the number of red
corpuscles is fairly normal but the amount of haemoglobin in each
corpuscle is reduced. The administration of iron can cure this form of
anaemia. Another type of anaemia is called pernicious anaemia in
which the number of red corpuscles is less than normal. This is much
less common and is due to a lack of intrinsic and extrinsic factors,

and the administration of liver will cure it.

3. Umbilical Cord Tissue - Derived Neural
Transplantation

To investigate the neural differentiating capability of the umbilical
cord tissue — derived stromal cells ( UCSCs) in the attempt to find a
new cell source for neural transplantation. UCSCs {rom umbilical cord
of human were cultured with-tissue piece method, passaged by trypsin
digestion. Cells were identified with immunocytochemistry. Stromal

cells that migrated from explants and primary culture were obtained.
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‘These cells could differentiate into smooth muscle cells spontaneously
and expressed smooth muscle actin; Salvia miltiorrhiza could induce
these cells to differentiate into the neuron - like cells, which
displayed typical neuron morphology, expressed nestin, f - tubulin
and neurone specific enolase (NSE) at the early stage of differentiation,
and were stained by anti — neurofilament 200 at the late stage of
differentiation. With optimal conditions, about 90% of UCSCs
‘expressed neuronal phenotypes, lower than 1% of the differentiated
~ cells expressed GFAP, and no myelin basic protein expression was
detected in the differentiated cells, indicating the absence of
oligodendrocyte differentiation from stromal cells. The data supported
the hypothesis that the umbilical stem cells with the ability of
differentiating into neurons, which may provide an native stem cell

source for central nervous system cell transplantation.
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Unit Five
Text

Biochemistry

Biochemistry is the science concerned with the various molecules

that occur in living cells and organisms and with their chemical

reaction. Biochemistry can be defined more formally as the science

concerned with the chemical basis of life.



The major objective of biochemistry is the complete understanding
at the molecular level of all of the chemical processes associated with
living cells. To achieve this objective, biochemists have sought to
isolate the numerous molecules found in cells, determine their
structures, and analyze how they function. To give one example, the
~efforts of many biochemists to understand the molecular basis of

contractility with muscle cells have entailed purification of many

molecules , both simple and complex, followed by detailed structure —
function studies. Through these efforts, some of the features of the
molecular basis of muscle contraction have been revealed. A further
objective of biochemistry is to attempt to understand how life began. |

Knowledge of this fascinating subject is still embryonic.

The scope of biochemistry is as wide as life itself. Wherever there
is life, chemical processes are occurring. Biochemists study the
chemical processes that occur in microorganisms, plant, insects,

fish, birds, mammals, and human beings. Students in the bio -

medical sciences will be particularly interested in the biochemistry of
the two latter groups. However, an appreciation of the biochemistry of
less complex forms of life is often of direct relevance to human

biochemistry. For instance, contemporary theories on the regulation of

the activities of genes and of enzymes in humans emanate from

pioneering studies on bread molds and on bacteria. The field of

recombinant DNA emerged from studies on bacteria and viruses; their

rapid multiplication times and the ease of extracting their genetic

material make them suitable for genetic analyses and manipulations.

Knowledge gained from the study of viral genes responsible for certain

types of cancer in animals (viral oncogenes) has provided profound

insights into how human cells become cancerous.
. The knowledge of biochemistry is essential to all life sciences.



The biochemistry of the nucleic acids lies at the heart of genetics; in
turn, the use of genetic approaches has been critical for elucidating
many areas of biochemistry. Physiology, the study of body function,
overlaps with biochemistry almost completely. Immunology employs
numerous biochemical techniques, and many immunologic approaches
have found wide use by biochemists. Pharmacology and pharmacy rest
on a sound knowledge of biochemistry and physiology; in particular,

most drugs are metabolized by enzyme — catalyzed reactions, and the

complex interactions among drugs are understood best biochemically.
Poisons act on biochemical reactions or processes; this is the subject

matter of toxicology. Biochemical approaches are being used

increasingly to study basic aspects of pathology ( the study of
disease) , such as inflammation, cell injury, and cancer. Many
workers in microbiology, zoology, and botany employ biochemical

approaches almost exclusively. These relationships are not surprising,

because life as we know it depends on biochemical reactions.and
processes. In fact, the old barriers among the life sciences are
breaking down, and biochemistry is increasingly becoming their
common language.

Medical students who acquire a sound knowledge of bmchemlstry
will be in a strong position to deal with two central concerns of the
health sciences: (1) the understanding and maintenance of health
and (2) the understanding and effective treatment of disease.

Biochemistry impacts enormously on both of these fundamental

concerns of medicine. In fact, the interrelationship of biochemistry
and medicine is a wide, two — way street. Biochemical studies have

illuminated many aspects of health and disease, and conversely, the

- study of various aspects of health and disease has opened up new areas

of biochemistry. For instance, the knowledge of protein structure and
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function was necessary to elucidate the single biochemical difference
between normal and sickle cell hemoglobin. On the other hand,
analysis of sickle cell hemoglobin has contributed significantly to our

understanding of the structure and function of both normal hemoglobin

and other proteins. |
This relationship between medicine and hmchemlstry has

important philosophical implications for the former. As long as the
medical treatments are firmly grounded on knowledges of biochemistry

and other relevant basic sciences ( eg. physiology, microbiology,

nutrition ) , the practice of medicine will have a rational basis that can

be adapted to accommodate new knowledge. Biochemical approaches
are often tfundamental in illuminating the causes of diseases and in

designing appropriate therapies. The judicious use of various

biochemical laboratory tests is an mtegml component of diagnosis and

monitoring of treaiment.

New Words

biochemistry [ "baiou'kemistri] n. 4= ¥fk2%

contractility | kon"treektiliti | n. %5

purification [ . pjuarifi'keifon] n. ¥k, 4tk

fascinating [ "feesineitin ] adj. gk Af, AR, BFEDN

embryonic [ ,embri'onik | adj. RS

mammal | "memoal | n. HFL3h) -

cuntemporary | kon"temparori ] adj. {01, EIHLH
n. [AIRACHIA

emanate | "emdneit] vi. §lk, K, BE

mold [ mould] n. %, FHH

bacteria [ bek "tioria] n. 4H1%

virus { 'vaioras ] n. J§EE




multiﬁlicatiﬂn [ maltipli'keifon] n. (Zh. HPHY) E5H, HHE
genetic [ dzi netik | adj. ﬁﬁ%&ﬁ, BHBiEmR

viral | "vairal | adj. JREEH

elucidate [ i'ljursideit ] vt. [EJAH, {5HH

overlap [ "ouva’'lep] v. (Heweor) 353

immunology [ .imju'nalodzi] n. HEEE

pharmacology [ .faima'kolodszi] n. 2532

pharmacy [ "fammosi] n. 257z, 2455, Ao#ylk, #2450
enzyme | "enzaim | n. [ -

catalyze | "keetolaiz | vt. #E4k, HIEk, {E
toxicology [ .toksi kaladzi] n. BYIF
pathology | pa'Oolod3i] n. JHHESE
botany [ "botani ] n. ﬁ%%
~exclusively [ik'sklumsivli] adv. £F#h, SE4Hh, HiAb, LHH
illuminate [i'ljuimineit] vt. [EBH, 580
hemoglobin [ .hiimou’gloubin] n. [f1£T7%
philosophical [ .filo"sofikal ] adj. #2214
judicious [ d3zu (:)'difas] ad). BAE &Y

~H

Phrases and Expressions

be concerned with ¢
 chemical reaction A{L2EF N
be defined as $E XA, BHHEN
viral oncogene JK &5 55N
impact on  Xfee-e FEHERG IR
sickle cell hemoglobin & J] 4R 2/ je

AHEH



Questions |

1. Are there any professional relationships between biochemistry and
ph}rsinlﬁgy?

2. Why should we study the single forms of life Whﬂl;l we want to
understand the biochemistry of human being?

3. Please describe the main scope of biochemistry.

4. What is oncogenes?

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

Dialogue

About Alzheimer Disease

George : Do you know something about Alzheimer disease?

Cissy : Just a little. It seems to be an incurable neuropsychiatric
condition in which progressive impairment of cognitive
function occurs, -usually accompanied by affective and
behavioral disturbances.

George : Yeah.1 am reading some materials about this kind of

disease.

Cissy : Oh! Read for me, please. |

George : About 2 million people in the USA suffer from Alzheimer

disease, and its prevalence is likely to increase as more
people live longer. Some cases have a familial basis, but the
majority appears to be sporadic.

Cissy : Can Alzheimer disease lead to dementia?

George : Yes, Alzheimer disease is the commonest cause of dementia.

It can be defined as a progressive decline in intellectual

~functions, due to an organic cause, that interferes substan-

tially with an individual’s activities. The usual age at onset is
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over 05 years, but the disease can appear in the early 40s;
survival ranges from 2 to 20 years. Loss of memory is often
the first sign. The disease usually progresses inexorably,
and terminal patients are completely incapacitated.

Cissy . Terrible disease ! Why is it to be?

George : The actual mechanism of Alzheimer disease is still not
clear. Someone thought that genetic gene mutant leads to
amyloid deposition. There are other hypotheses concerning
the causation of Alzheimer disease. For instance, 1t has
been proposed that it may be caused by infection with a slow
virus, though no such virus has been isolated with any
consistency. Someone suggested that ingestion of elevated
amounts of aluminum may cause Alzheimer disease.

Cissy : Is no sﬁecific drug therapy available for Alzheimer disease

because of its unclear causes?

George : No, specific drug is not available.

Reading Material

1. Lens Superoxide Dismutase and Catalase
Activities in Diabetic Cataract?

Biochemical evidence suggests that the oxidative damage of the
lens proteins is involved in the genesis of senile cataract and the
development of diabetes — related pathology changes such as the
tormation of cataracts. In particular, lens proteins are subject to
extensive oxidative modification. Oxidatife damage either decreases the

antioxidant capacity or decreased antioxidant capacity results in
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oxidative damage. The purpose of this study was to analyze the
~ activities of the antioxidant enzymes such as Cu, Zn Superoxide
Dismutase { Cu, Zn —SOD) and catalase in the cataractous lenses of
the type 2 diabetic group and cataractous lenses of the senile group,
so eighteen diabetic cataractous lenses and twenty six senile
cataractous lenses were studied. Cu, Zn —SOD activity was measured
in lenses by enzymatic method and catalase activity was measured by
Goth’s colorimetric method.

Results showed that Cu, Zn — SOD levels were significantly
lower in the diabetic cataractous lenses than senile cataractous lenses
(8.052 +0. 818 mg/g,18.216 +4. 217mg/g,P <0. 05). Similarly,
catalase levels were significantly lower in the diabetic cataractous
lenses than senile cataractous lenses (0. 326 +0. 134kU/g,0. 665 +
0.322kU/g, P <0.001). The results of the present study indicate that
the antioxidant capacity in the diabetic cataractous lenses was
decreased and this result suggests a role of dntioxidant enzymes in the

genesis of diabetic cataracis.

2. Ultrasensitive Immunoassay and Deter-
mination of Pregnancy Associated Plasma
Protein - A in Coronary Heart Disease

Markers of myocardial injury have been vital in the assessment of
patients with coronary heart disease. Pregnancy associated plasma
protein A ( PAPP) - A is an mnsulin - like growth factor (IGF)
binding protein (IGFBP) -4 protease and a potential early indicator
of unstable angina. We developed an ultrasensitive enzyme — linked
immunosorbent assay ( ELISA) for PAPP ~ A and measured serum
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PAPP — A in patients with biochemical evidence of acute coronary
syndrome.

Method development was based on pair — wise evaluation of a
panel of antibodies and determination of PAPP - A specificity and
sensitivity relative to-those of a conventional method. Association of
PAPP ~ A with myocardial damage was assessed in serum samples
classified based on serum creatine kinase (CK) - MB or cardiac
troponin ~ T levels. Results showed, serum PAPP ~ A was significantly
higher in samples with elevated CK - MB or troponin — T than in
samples with normal CK - MB (P < 0.001) . Marker — association _'
studies showed strong correlation between PAPP — A and troponin - T
(r = 0.59,P < 0.001) in a subset of troponin — T positive samples.
Indications for both parallel as well as divergence in the expression of
PAPP — A and troponin — T were also evident when serial timed
samples available from a number of patients were analyzed.

The data are consistent with the conclusion that expression of
PAPP ~ A is enhanced in patients with biochemical evidence of acute
coronary syndrome and suggest strongly that demonstration of PAPP —
A association with other cardiac markers might be influenced by their
relative release dynamics ( timing and duration) . The availability of
the ultrasensitive PAPP - A ELISA should facilitate systematic
investigations of PAPP - A expression in this and other

pathnph}fsiﬂlﬂgiéal conditions that might involve altered expression of
the IGF/PAPP — A system.

3. Deposition of Amyloid 3 Protein in Brain
and Alzhelmer Disease

The basu: pathologic picture of A]zhemler disease is of a degenerative
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process characterized by the loss of cells in certain areas of the brain
( eg. the cortex and hippocampus ) . At the microscopic level,
amyloid plaques surrounded by nerve cells containmg neurofibrillary
tangles ( paired helical filaments formed from a hyperphosphorylated
form of the microtubule associated protein, tau) are hallmarks.
Deposits of amyloid are frequent in small blood vessels.

Intensive research is under way to determine the cause of
Alzheimer disease. Significant progress has been made recently.
Particular interest has focused on the presence of amyloid B peptide
(AB), the major constituent of the plaques found in Alzheimer
disease. The amyloid cascade hypothesis holds that deposition of AB is
the cause of the pathologic changes observed in the brains of victims of
Alzheimer disease and that of other changes, such as neurofibrillary
tangles and vascular alterations, are secondary, AR is derived from a
larger precursor protein named amyloid precursor protein ( APP),
whose gene is located on chromosome 21 close to the area affected in
Down syndrome (trisomy 21) . Individuals with Down synd—mme who
survive to age 50 often suffer from Alzheimer disease.

APP is a transmembrane protein that can exist as different
isoforms. The AB peptide can vary in length from about 39 ~42 amino
- acids, with the latter being most amyloidogenic. When split off from
its parent protein, AR forms an insoluble extracellular deposit. APP
can be cleaved by at least three enzymes, « - secretase produces a
soluble fragment (sAPPa) containing only part of AB. The actions of
B and vy secretase split off AB from APP. How these enzymes are
regulated is still to be established. There is evidence that exposure of
neurons to AP can increase their intracellular concentration of Ca’*
. Some pmteiﬁ kinases, including that involved in phosphorylation of
tau, are regulated by levels of Ca’* . Thus, increase of fau and
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formation of the paired helical filaments present in the neurofibrillary
tangles.

~ Certain cases of Alzheimer disease are known to have a familial
basis. The finding of mutations in the gene on chromosome 21
encoding APP caused great excitement, as it seemed a likely
candidate for involvement in most cases of Alzheimer disease. However,
this gene appears to be involved in only a small number of cases. Two
other genes have been isolated that are involved in certain familial
cases of Alzheimer disease. They appear to encode transmembrane
proteins ,which show homology to the SPE —4 protein of Caenorhabditis
elegans, a roundworm whose genome has now been sequenced in
relation to the Human Genome Project. This protein appears to be
involved in the transport of soluble and membrane - bound proteins.
This has led to speculation that the proteins ( aptly named
“presenilins” ) encoded by the newly discovered genes may
participate in transport or processing of APP. |

‘At present, a definitive diagnosis of Alzheimer disease can often
be made only by finding the characteristic plaques at autupsy.. No
specific drug therapy for Alzheimer disease is available. Brain -
derived nerve growth factor has been shown to be deficient in certain
areas of the brains of patients with Alzheimer disease, and its possible
therapeutic benefit is be;ing studied in animals.

To summarize, while amyloid plays a central role in Alzheimer
disease, it is not yet clear whether in great majority of cases its
deposition is a primary event or whether it occurs secondary to various
other biochemical phenomena. The recent discovery of mutations in
genes at first glance unrelated to amyloid deposition has opened up
new pathways of research that might lead to a more complete

understanding of the mechanisms responsible for this tragic disease.
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Unit Six
Text
Molecular Biology

What is molecular biology? The term has more than one defini-
tion. Some define it very broadly as the attempt to understand biologi-

cal phenomena in molecular terms. But this definition makes molecular

biology difficult to distinguish from another well known discipline,

biochemistry. Another definition is more restrictive and therefore more
useful ; the study of gene structure and function at the molecular level.
Molecular biology grew out of the disciplines of genetics and biochem-
istry. This hybrid discipline began with the earliest genetic experiments
performed by Gregor Mendel in the mid — 19th century. By definition,
the early work on genes cannot be considered molecular biology, or

even molecular genetics, because early geneticists did not know the

molecular nature of genes. Instead, we call it transmission genetics

because it deals with the transmission of traits from parental organisms

to their offspring. In fact, the chemical composition of genes was not

known until 1944, At that point, it became possible to study genes as
molecules, and the discipline of molecular biology was born.

Genes of all true organisms are made of DNA; certain viruses
have genes made of RNA. DNA and RNA are chain — like molecules
composed of subunits called nucleotides. DNA has a double - helical

structure with sugar — phosphate backbones on the outside and base

pairs on the inside. The three main activities of genes are information



storing, replication, and accumulating mutations. Proteins, or poly-

peptides, are polymers of amino acids linked through peptide
bonds. Most genes contain the information for making one polypeptide
and are expressed in a two — step process: transcription or Synthesis of
a mRNA copy of the gene, followed by translation of this message to

protein. Prokaryotic gene expression can be summarized very briefly as

follows; First, RNA polymerase transcribes a gene, or a set of genes, in

an operon. Then, even while transcription is still occurring, ribosomes

bind to the mRNA and translate it to make protein. However, the

situation in eukaryotes is much more intricate. In eukaryotes, the

compartments in which transcription and translation occur are
different. Transcription takes place in the nucleus, whereas translation
takes place in the cytoplasm. This means that transcription and
translation cannot occur simultaneously as they do in prokaryotes.
Instead, transcription has to finish, then the transcript has to make
its.way into the cytoplasm before translation can begin. This allows an

interval between transcription and translation known as the positran-

scriptional phase. Besides splicing, eukaryotic cells perform several

other posttranscriptional modifications of their RNAs. Messenger RNAs
are subject to two kinds of posttranscriptional . modification, or

procéssing, knoen as capping and polyadenylation. In capping, a

special blocking nucleotide (a cap) is added to the 5" - end of a pre
— mRNA. In polyadenylation, a string of AMPs (poly [ A]) is
added to the 3’ — end of the pre —~ mRNA. These steps are essentlal for
the proper function of mRNAs. '
Although it is a very young discipline, it has an excﬂpﬁanall-y'
rich history, and molecular biologists are now adding new knowledge
at an explosive rate. Indeed, the pace of discovery in molecular

biology ,and the power of its techniques, has led many commentators




to call it a revolution. Because some of the most important changes in
medicine over the next few decades are likely to depend on the

manipulation of genes by molecular biologists, this revolution will

touch éveryone’s life in one way or another. Thus, we are embarking
on a study of a subject that is not only fascinating and elegant, tat
one that has practical importance as well. Can anyone be considered

educated today who does not understand a little about molecular biolo-

gy’

New Words
hybrid [ "haibrid ] n. Z&%0,JRIIL, IR &4 adi. IRERY, Z2F0EY
offspring [ "ofsprig] n. (REHFIY) Ik, F#, BR, =P

nucleotide [ "njutkliataid ] n. ¥

replication [ .repli'keifon] n. & il

polypeptide [ . poli'peptaid] n. Z Rk

polymer [ "polima] n. B4k

transcription | treens kripfon | n. 5

operon [ '5pa.ron] n. Y\ F

ribosome | "raibasoum] n. EEH{A

eukaryote | ju'keeriout} n. FLIZ 44

polyadenylation [ "polia*denileifan] n. & (R) R4
commentator [ ' kﬂmenteita] n. isFiﬁ_{'ﬁ 3 bﬁﬁﬁ
manipulation { ma.nipju’leifon] n. ZbFH, #/E, HBHN

Phrases and Expressions

molecular genetics 43T iRfE2F
parental organism E/{

double - helical structure XUIEGELE 4
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base pairs B ALY

amino acid FHEM

peptide bond  JiKg

prokaryotic gene JREAZ LA

RNA polymerase RNA -GBS

postiranscriptional phase ¥ RJGIEX, #EFEH

Questions

1. How 1o distinguish the discipline of molecular biology and biochem-
1stry ?

2. Please describe the structure of DNA.

3. What are the progress of transcription and translation?

4. Do you know how to separate the proteins or nucleic acids ( DNA or
RNA) from each other in the tissue? How to determine the
quantities of the purified proteins, or DNA and RNA?

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

Dialogue

To Purify DNA

Tom : Hi, Dennis. I want to know how to purify DNA. You know, it

1s very important for a molecular biology learner. But I am

really a green ~ hand in it, and always confused in doing
it. Could you help me?

Dennis : Ok, let's do it together. Please be confident, you can do it
well. At first, please begin with the whole tissue. As soon as
possible after excision, quickly mince tissue and freeze in
liquid nitrogen.
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Tom ; Then, starting with grinding tissue between 200mg and Ig
with a prechilled mortar and pestle, or crush with a hammer to

a fine powder.
Dennis : Yeah. Then suspend the powdered tissue in 1. 2ml digestion
buffer per 100mg tissue. Well, Tom, pay more attention to

the puwder!

Tom : What’s wrong with it?

Dennis : Clumps! There should be no clumps!

Tom : Ok, 1 will be more careful!

Dennis : Incubate the samples with shaking at 50°C for 12 to 18
hours in tightly capped tubes. The samples will be viscous.
After incubation, the tissue should be almost indiscernible.
A sludge should be apparent from the organ samples.
Thoroughly extract the samples with an equal volume of
phenol / chloroform / isoamyl / alcohol. Phenol is extremely
caustic, it is very dangerous! You should be cautious!

Tom : OK, what should we do next, I often at loss in the following

step. _

Dennis : Well, Tom, you are really hot — headed! OK, let’s go
on. Centrifuge 10 min at 1700g in a swinging bucket rotor. If
the phases do not resolve well, add another volume of
digestion buffer, omitting proteinase K, and repeat the
centrifugation. If there is a thick layer of white material at
the interface between the phases, repeat the organic
extraction,

Tom : My God! Dennis, you are so great! You can remember

everything so clearly!

Dennis ;: If you practice it more, you can do it better than
me. Attention please! We will enter into the important part
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of this trial. Transfer the aqueous (top ) layer to a new tube
and add 1/2 vol of 7.5 M ammonium acetate and 2 vol of
100% ethanol. The DNA should immediately form a stringy
precipitate. Recover DNA by centrifugation at 1700g for 2
min.

Tom : Then, rinse the pellet with 70% ethanol. Decant ethanol and
air dry the pellet. It is important to rinse well to remove
residual salt and phenol.

Dennis : Right! At last, resuspend DNA at 1mg/ml in TE buffer
until dissolved. Shake gently at room temperature or at 65°C
for several hours to facilitate solubilization. This is the whole
process.

Tom : Thanks very much, Dennis! I will try it more, I believe I will

do it well as you and give a big hand to the new learner.

Dennis : You are welcome! It’s my honor to help you! Come on, you

can do it better. Good luck to you!

Reading Material

1. The Chemical Structure of DNA of RNA

DNA and RNA have great chemical similarities. In their primary
structures both are linear polymers composed of monomers, called
nucleotides. Cellular RNAs range in length from less than one hundred
to many thousands of nucleotides. Cellular DNA molecules can be as
long as several hundred million nucleotides. These large DNA units in
assoclation with proteins can be stained with dyes and visualized in the
light microscope as chromosomes.

In 1953, James D. Watson and Francis H. C. Crick proposed
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correctly the double — helical structure of DNA, based on the analysis
of x — ray diffraction patterns coupled with careful model building.
Deoxyribonucleic acid ( DNA ), the genetic material, carries
information to specify the amino acid sequences of proteins. It is
transcribed into several types of mbosomal RNA (rRNA), which
function in protein synthesis. Both DNA and RNA are long,
unbranched polymers of nucleotides. Each nucleotide consists of a
heterocyclic base linked via a five — carbon sugar ( deoxyribose or
ribose) to a phosphate group. DNA and RNA each contain four
different bases. The purines adenine ( A) and guanine (G) and the
pyrimidine cytosine (C) are present in both DNA and RNA. The
pyrimidine thymine (T) present in DNA is replaced by the pyrimidine
uracll ( U) in RNA. The bases in nucleic acids can interact via
hydrogen bonds. The standard Watson — Crick base pairs are G - C,
A =T (in DNA), and A -TU (in RNA) . Base pairing stabilizes the
native three — dimensional structures of DNA and RNA. Adjacent
nucleotides in a polynucleotide are linked by phosphodiester
bonds. The entire strand has a chemical directionality: the 5’ end with
a free hydroxyl or phosphate group on the 5’ carbon of the sugar, and
the 3° end with a free hydroxyl group on the 3’ carbon of sugar.
Polynucleotide sequences are always written in the 5’ — 3* direction
(left to right). Natural DNA contains two complementary polynucleotide
strands wound together into a regular right — handed double helix with
the bases on the inside and the two sugar — phosphate backbones on
the outside. Base pairing (A =T and C - G) and hydrophobic interac-
tions between adjacent bases in the same strand stabilize this native
structure.

Binding of protein to DNA can deform its helical structure, cau-

sing local bending or unwinding of the DNA molecule. Heat causes the
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DNA strands to separate ( denature) . The melting temperature of
DNA increases with the percentage of G — C base pairs. Under suitable
conditions, separated complementary nucleic acid strands will
renature. Local unwinding of the DNA helix induces stress, which is
relieved by twisting of the molecule on itself, forming supercoils. This

process is regulated by topoisomerases, which can add or remove

supercoils.

2. The Common Techniques Used in the
Study of Molecular Biology

The most popular techniques that molecular biologists use to
mnvestigate the structure and function of genes start with cloned
genes. Many use molecular separations. Many also use labeled tracers,
and many rely on nucleic acid hybridization.

Gene cloning has revolutionized the discipline. Imagine that you
are a geneticist in the year 1972. You want to investigate the function
of eukaryotic genes at the molecular level. In particular, you are curi-
’uus about the molecular structure and function of the human growth
hormone (hGH) gene. What is the base sequence of this gene? How
does RNA polymerase interact with this gene? What changes occur in
this gene to cause conditions like hypopituitary dwarfism? Gene clo-
ning neatly solves these problems. By linking eukaryotic genes to small
bacterial or phage DNAs and inserting these recombinant molecules in-
to bacterial hosts, one can produce large quantities of these genes in
pure form.

It is very often necessary in molecular biology research to sepa-
rate proteins or nucleic acids from each other. For example, we may

need to purify a particular enzyme from a crude cellular extract in or-



der to use it or to study its properties. Or we may want to purify a par-
ticular RNA or DNA molecule that has been produced or modified in
an enzymatic reaction, or we may simply want to separate a series of
RNAs or DNA fragments from each other. So, some of the most com-
mon techniques should be used in such molecular separations, inclu-
ding gel electrophoresis of both nucleic acids and proteins, ion ex-

change chromatograpgy, and gel filtration chromatography.
Until recently, “labeled” has been virtually synonymous with

“radioactive” because radioactive tracers have been available for dec-
ades, and they are easy to detect. Radioactive tracers allow vanishing-
ly small quantities of substances to be detected. This is important in
molecular biology because the substances we are trying to detect in
typical experiment are present in very tiny amounts. Let us assume,
for example, that we are attempting to measure the appearance of an
RNA product in a transcription reaction. We may have to detect RNA
quantities of less than a pictogram (pg; only one rillionth of a gram
or 10 "g) . Direct measurement of such tiny quantities by ultraviolet
light absorption or by staining with dyes is not possible because of the
limited sensitivities of these methods. On the other hand, if the RNA
is radioactive we can measure small amounts of it easily because of the
great sensitivity of the equipment used to detect radiography. The fa-
vorite techniques molecular biologists used to detect radioactive tracers
include autoradiography, phosphorimaging, and liquid scintillation
couniing. Some very sensitive nonradioactive labeled tracers are also
now available. These produce light (chemiliminescence) or colored spots.

The phenomenon of hybridization - the ability of one single -
stranded nucleic acid to form a double helix with another single strand
of complementary base sequence - is one of the backbones of modern

molecular biology. Labeled DNA or RNA probes can be hybridized to
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DNAs of the same, or very similar, sequence on a Southern
blot. Modern DNA typing uses Southern blots and a battery of DNA
probes to detect variable sites in individual animals, including
humans. As forensic tool, DNA typing can be used to test parentage,
to identify criminals, or to remove innocent people from suspicion. A
Northern blot is similar to a Southern blot, but it contains electro-
phoretically separated RNAs instead of DNAs. The RNAs on the blot
can be detected by hybridizing them to a labeled probe. The intensities
of the bands reveal the relative amounts of specific RNA in each and
the positions of the bands indicate the lenghths of the respective
RNAs. Labeled probes can be hybridized to whole chromosomes to lo-
cate genes or other specific DNA sequences. This type of procedure is
called in situ hybridization; if the probe is fluorescently labeled, the
technique is called fluorescence in situ hybrization ( FISH) .
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Unit Seven

Text
Medical Genetics

Medical genetics is a relatively new field of study. The chromo-

somal basis of many recognizable syndromes, for instance, was not

known until 1958 when the cause of Down syndrome (trisomy 21) was

discovered. In the 1970’s and 80's, it was possible to catalog what

was known about single gene disorders in a single text. However,

through innovative research in a number of different fields knowledge

about genes and genetic disorders is expanding at such a rate that cat-

alogs of genetic disorders are now out of date at the time of print-

ing. The integration of basic research and clinical application has

spawned a new specialty in medicine, Medical Genetics, which was
officially recognized as a medical subspecialty by the American Board
of Medical Subspecialty in 1993,

Genetics is essential in many areas of medicine. It is now possible




to identify the presence of deleterious genes and chromosomal abnor-
malities prior to implantation or birth. The underlying causes of many

syndromes and genetic disorders have been identified and improved

treatment strategies are being developed. Genetic tests can also be

used to establish a diagnosis or identify gene carriers prior to the onset

of symptoms. Additionally, DNA based molecular diagnosis is repla-

cing or complementing routine laboratory tests.

The role that genetics plays in the etiology of common diseases

has captured the attention of the general public. It is not uncommon to

peruse a popular magazine and find articles on prenatal diagnosis, the

genetics of breast cancer or the latest in gene therapy. As our knowl-

edge of medical genetics expands and public interest in the subject

grows, the challenge for health care providers is to recognize individ-

uals who might benefit from a genetics referral, to share accurate in-
formation about the new screening tests that are being developed for

common and chronic diseases, and to respond to the unique problems

in the care of patients and families with genetic afflictions.

New Words

genetics | d3i'netiks | n. BfE2E

chromosome [ "kroumasoum | n. @K

syndrome [ "sindroum] n. £ES1F

trisomy [ "traisoumi] n. ={K, = (4 ) ki = (G0 IR 40 0
innovative [ "inguveitiv ] adj. B1ETHY, &3 (FX) B

integration [ ,inti'greifon] n. ZE4&

deleterious | .deli"tiorias ] adj. HEH, BN
symptom [ “simptam ] n. FEAR, fEJK

etiology [ .irti"olodzi] n. 2, JK/EE
peruse [ po'ruiz] v. 4k




prenatal [ "pri: neitl | adj. H4 PLETH
chronic | "kronik | adj. 18458y, FELERICHY
affliction [ a'flikfon] n. T, #&ME; WEZH, BHZEHE

Phrases and Expressions

Down syndrome ¥ GEEGHF

single gene disorder ELELPHR

genetic disorder 1R 15H

out of date ;ﬁﬁﬂd”i, o] 8}

American Board of Medical Subspecialty 35[H[E%4rHKEH LS
common disease P HLyH

breast cancer F| I IE

health care TIA4R{i#

Questions

I. Do you know the genetics detail of Down syndrome?

2. Do you know the latest catalog of genetic disorders?

3. What should the health care providers be challenged as the knowl-
edge of medical geneliué expanded and the public interest in this
subject grew?

4. Please describe the latest gene therapy of breast cancer as possible
as you can.

5. What are the purposes of genetic test undergoing presently?

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

Dialogue

About Genetic Disorder

Teacher : Good moming, students. Today, we will have a quiz about
— gy —



the basic knnwledge of Genetics. Please answer my ques-
tions actively. Ok, now who can tell me the difference be-
tween gene and genome?

Alice ; Gene is the segment of DNA that contains all the information
needed for regulated synthesis of RNA or protein prod-
uct. Genome is the entire DNA sequence content of an organism.

Teacher : Good job. How many classifications of genetic disorders?

Bob ; Single — gene disorders, chromosome disorders and multifacto-
rial disorders.

Teacher ; Can you tell me their distinguishing characteristics?

Bob : Single - gene disorders are caused by mutations in individual
genes. Mutations may be present in only one or both copies of a
gene, usually exhibit obvious and characteristic pedigree pat-
terns. Chromosome disorders due to an excess or deficiency of
the genes contained in whole chromosomes or chromosome seg-
ments, for example, Trisomy 21 - Down syndrome, Trisomy
18 - Edward syndrome, XXY - Klinefelter syndrome, XO
~ Turner syndrome, 22qll micro — deletion, and etc. It ean
alfect about 7 per 1000 infants, account for about half of all
spontaneous first — trimester abortions. Multi — factorial disor-
ders result from both environmental and genetic fac-
tors. Relative importance of genetic factors is variable. Familial
tendency apparent but do not follow the characteristic pedigree
patterns of single — gene disorders. For example, neural tube
detects, asthma, diabetes, hypertension, coronary heart dis-
ease, cancer, and elc.

Teacher . Excellent,



Reading Material

1. Chromosomes

It is well known that DNA ( deoxyribonucleic acid) is the blue-
print of life. DNA provides the codes for the structural and enzymatic
proteins that make up every cell. DNA is packaged into units called
chromosomes. The chromosome number varies in different species. In
humans there are 46 chromosomes, or 23 pairs of chromosomes ( dip-
loid) , in every cell except the mature egg and sperm which have a set
of 23 chromosomes ( haploid) . If the chromosomes in a single cell
were siretched out and laid end to end, the DNA would be two meters
long.

Chromosomes are visible only during cell ;t:livisinn, when the
DNA is supercoiled and condensed to facilitate distribution into daugh-
ter cells. Cell division in somatic cells (mitnsié.) results in the creation
of daughter cells with the same number of chromosomes as the original
cell, a total of 46 chromosomes. Cell division in the germ cells, eggs
and sperm ( meiosis), results in the creation of daughter cells with
half the number of chromosomes as the original cell, a total of 23
chromosomes. This reduction in the number of chromosomes is
important so that the original number of 46 chromosomes is restored
following fertilization of the egg by the sperm. |

The chromosome constitution of an individual ( karyotype) can be
analyzed following tissue culture of an appropriate sample. The most
commonly used sample is blood (using the white blood cells or Iym-
phocytes) since it is the most accessible. However, other samples are
used depending upon the indication: amniotic fluid cells, to analyze

the karyotype of the fetus; products of conception, to analyze the
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cause of a miscarriage or stillbirth; bone marrow cells, to diagnose
the presence or type of leukemia; and skin, to determine the pres-
ence of another cell line ( mosaicism) .

Since cells have to be grown in culture, it is important that sam-
ples are received in the laboratory within 24 to 48 hours after collec-
tion. The cells are grown in media for three days to two weeks depen-
ding on the sample source. Cell division is arrested during metaphase,
when the chromosome material is condensed. Following hypotenic
freatment and fixation, the cells are dropped on a slide and then
stained. At least 20 metaphase spreads are analyzed and 2 or 3 meta-
phase spreads are photographed. The chromosomes are arranged to cre-
ate a karyotype.

Chromosomes vary in size and in shape. The pairs of autosomal
chromosomes are arranged in a karyotype from the biggest, #1, to the
smallest, #22. The sex chromosomes are placed to the right of the
smallest autosomal chromosomes. Chromosomes vary in shape depen-
ding upon the position of the centromere, the structure that holds the
two arms of the chromosomes together. If the centromere is in the mid-
dle, the chromosome is metacentric and the chromosome arms are
equal in size. If the centromere is off center, the chromosome is
submetacentric with a short arm labeled p (for petite) and a long arm
labeled q (the next letter after p) . If the centromere is close to the
end, the chromosome is acrocentric and the very short arm consists of

a stalk and a knob (satellite) . Based upon size and shape, chromo-
somes are divided into eight groups: A (1 to3), B (4 and 5), C
(61012), D (1310 15), E (16 to 18), F (19 and 20), G (21

and 22) and the sex chromosomes, XX in females and XY in males.
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2. Multifactorial Inheritance

The most common cause of genetic disorders is multi — factorial or
polygenic inheritance. Traits that are due to the combined effects of
multiple genes are polygenic ( many genes) . When environmental
factors also play a role in the development of a trait, the term multi -
factorial is used to refer to the additive effects of many genetic and en-
vironmental factors. Expression of these traits may follow a normal, or.
" bell - shaped," curve. Examples of multi - factorial traits include
cleft lip and palate, congenital hip dislocation, schizophrenia, dia-
betes and neural tube defects such as spine bifida.

Multi — factorial conditions tend to run in families, but the pat-
tern of inheritance is not as predictable as with single gene disor-
ders. The chance of recurrence is also less than the risk for single gene
disorders. The degree of risk of a multi - factorial disorder occurring in
relatives is related to the number of genes they share in common with
the affected individual. The closer the degree of relationship is, the
more genes are in common. The degree of risk also increases with the
degree of severity of the disorder.

Although multi - factorial conditions run in families, the risk is
generally less than the 25% or 50% seen in Mendelian condi-
tions. Identical twins that are exactly alike genetically, do not always
have the same condition when inheritance is multi ~ factorial. This in-
dicates that there are nongenetic factors that also play a role in the ex-
pression of multi - factorial traits. For instance , the risk of coronary
heart disease increases with smoking or obesity. The risk of emphyse-
ma in individuals with alpha — 1 ~ antitrypsin deficiency increases
greatly with smoking. Maternal alcohol abuse or uncontrolled diabetes

increases the risk of having a child with a congenital heart defect.
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Empiric risks are used to predict the recurrence of a multi — fac-
torial disorder. This is a risk that is based on epidemiologic and popu-
lation studies and on mathematical models.

For many multi — factorial or polygenic disorders, parents who
have had one affected child have a 3 ~5% risk in future pregnancies
of having another affected child. Affected individuals have a similar
risk in future progeny. More distant relatives, however, have a lower
recurrence risk.

In conditions inherited in a multi — factorial fashion, the risk
may depend on the sex of the affected individual. For example, pylor-
ic stenosis is a multi - factorial disorder that occurs five times more
frequently in males than in females. If a female child has pyloric steno-
sis, her risk and her parent’s risk of having another affected child
would be higher than if a male child has pyloric stenosis. Occurrence |
in a female suggests a greater genetic liability; presumably more ab-

normal genes are segregating in the family.

3. Gene Involved in Prion Disease Identified

Recently, UK investigators reported the identification of three
genetics linkage sites that may be involved in susceptibility to prion
- disease. The investigators, led by John Collinge from the Prion Unit at
the Imperial College School of Medicine, London, identified mouse
prion susceptibility alleles, which may be relevant to understanding
human infection with variant Creutzfeld - Jakob disease (vCJD) .

The investigators crossed two different inbred lines of mice that
had the same prion genotype but markedly different incubation periods
when challenged with prions. Incubation times were measured in 1009

animals inoculated with scrapie prions.



After DNA extraction, genome screening revealed three regions

of highly significant linkage on chromosomes 2, 11 and 12. Three are

likely to be corresponding genes in human beings that have the same

role, the investigators propose, because of the sequence conservation

between the mouse and human genome. Discovery of such loci in hu-
man beings may allow at — risk individuais to be identified.

This is the first step in our understanding of genetic susceptibility
to prions, Cellinge told The Lancet: “It will be very important to
identify and characterize these new genes to help us understand the
risks mvolved. ” Such work may also help early diagnosis and risk
management to limit spread of these diseases and also to cast light on
the fundamental processes of prion disease.
| In the human prion protein gene a polymorphism occurs at codon
129 where either a methionine ( M) or valine (V) may be enco-
ded. All the cases of vCJD identified so far are from the MM genotype.
“It is likely that within the MM group there are differing degrees of
susceptibility to prion disease and that the human counterparts of the
genes we are now locating in mice will be crucial to this. ” says Col-
linge, “Those patients we have seen so far with vCJD may be those

genetically disposed to have the shortest incubation periods. ”
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Unit Eight
Text
Pathogenic Biology

Pathogenic_biology, a very large discipline, in which includes
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medical microbiology and parﬁsitﬂlogy. And many groups of branch
about related pathogenic microbiology such as bacteriology, virology,
mycology and etc contribute to the discipline of medical microbiology.
Introduction to Bacteriology

Bacteria are single — celled microorganisms that lack a nuclear
membrane, are metabolically active and divide by binary fis-

sion. Medically they are a major cause of disease. The discipline of

bacteriology evolved from the need of physicians to test and apply the
germ theory of disease and from economic concerns relating to the

spoilage of foods and wine.

Major advances in bacteriology over the last century resulted in

the development of many effective vaccines (eg. pneumococcal poly-

saccharide vaccine, diphtheria toxoid, and tetanus toxoid) as well as

of other vaccines (eg. cholera, typhoid, and plague vaccines) that

are less effective or have side effects. Another major advance was the

discovery of antibiotics. These antimicrobial substances have not eradi-

cated bacterial diseases, but they are powerful therapeutic tools. Their

efficacy is reduced by the emergence of antibiotic resistant bacteria

(now an important medical management problem) .

Most diseases now known to have a bacteriologic etiology have
been recognized for hundreds of years. Some were described as conta-
gious in the writings of the ancient Chinese, centuries prior to the first
descriptions of bacteria by Anton van Leeuwenhoek in 1677. There re-

main a few diseases ( such as chronic ulcerative colitis) that are

thought by some investigators to be caused by bacteria but for which
no pathogen has been identified. Occasionally, a previously unrecog-
nized disease is associated with a new group of bacteria. An example is

L] L " L Ll - w
Legionnaire’s disease, an acute respiratory infection caused by the

previously unrecognized genus, Legionella. Also, a newly recognized
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pathogen, Helicobacter, plays an important role in peptic dis-

ease. Another important example, in understanding the etiologies of

venereal diseases, was the association of at least 50 percent of the ca-

ses of urethritis in male patients with Ureaplasma urealyticum or

Chlamydia trachomatis.
Recombinant bacteria produced by genetic engineering are enor-

mously useful in bacteriologic research and are being employed to

manufacture scarce biomolecules ( eg. interferons) needed for research
and patient care. The antibiotic resistance genes, while a problem to

the physician, paradoxically are indispensable markers in performing

genetic engineering. Genetic probes and the polymerase chain reaction

(PCR) are useful in the rapid identification of microbial pathogens in
patient specimens. Genetic manipulation of pathogenic bacteria

continues to be indispensable in defining virulence mechanisms. As

more protective protein antigens are identified, cloned, and
sequenced , recombinant bacterial vaccines will be constructed that
should be much better than the ones presently available.

In developed countries, 90 percent of documented infections in

hospitalized patients are caused by bacteria. These cases probably re-

flect only a small percentage of the actual number of bacterial infec-
tions occurring in the general population, and usually represent the
most severe cases. In developing countries, a variety of bacterial in-
fections often exert a devastating effect on the health of the inhabit-

ants. Malnutrition, parasitic infections, and poor sanitation are a few

of the factors contributing to the increased susceptibility of these indi-
viduals to bacterial pathogens. The World Health Organization has esti-
mated that each year, 3 million people die of tuberculosis, 0.5 mil-

lion die of pertussis, and 25, 000 die of typhoid. Diarrheal diseases ,

many of which are bacterial, are the second leading cause of death in
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the world ( after cardiovascular diseases) , killing 5 million people an-

nually.
Many bacterial diseases can be viewed as a failure of the bacteri-

um to adapt, since a well — adapted parasite ideally thrives in its host
without causing significant damage. Relatively well — adapted nonviru-
lent microorganisms can cause disease under special conditions - for

example, if they are present in unusually large numbers, if the host’

s defenses are impaired, (eg. AIDS and chemotherapy) or anaerobic

conditions exist. Pathogenic bacteria constitute only a small proportion

of bacterial species; many nonpathogenic bactema are beneficial to hu-

mans ( eg. intestinal flora produce vitamin K) and participate in es-

sential processes such as nitrogen fixation, waste breakdown, food
production, drug preparation, and environmental bioremediation. The
medical microbiology emphasizes bacteria that have direct medical rel-
evance.
Introduction to Virology

Epidemiologic studies show that viral infections in developed

countries are the most common cause of acute disease that does not re-
quire hospitalization. In developing countries, viral diseases also exact
a heavy toll in mortality and permanent disability, especially among
infants and children. Emerging viral diseases such as those due to

HIV, ebolavirus and hantavirus, appear regularly. Now that

antibiotics effectively control most bacterial infections, viral infections
pose a relatively greater and less controlled threat to human
health. Some data suggest that the already broad gamut of established
- viral diseases soon may be expanded to include other serious human

ailments such as juvenile diabetes, rheumatoid arthritis, various

neurologic and immunologic disorders, and some tumors.

Viruses are small, subcellular agents that are unable to multiply
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outside a host cell (intracellular, obligate parasitism) . The assem-
bled virus (virion) is formed to include only one type of nucleic acid
(RNA or DNA) and, in the simplest viruses, a protective protein
coat. The nucleic acid contains the genetic information necessary to

program the synthetic machinery of the host cell for viral replica-

tion. The protein coat serves two main functions: first, it protects the

nucleic acid from extracellular environmental insults such as nuclea-

ses; Secondly, it permits attachment of the virion to the membrane of
the host cell, the negative charge of which would repel a naked nu-
cleic acid. Once the viral genome has penetrated and thereby infected
the host cell, virus replication mainly depends on host cell machinery
for energy and synthetic requirements.

The various virion components are synthesized separately within
the cell and then assembled to form progeny particles. This assembly
type of replication is unique to viruses and distinguishes them from all
other small, obligate, intracellular parasites. The basic structure of
viruses may permit them to be simultaneously adaptable and selec-
tive. Many viral genomes are so adaptable that once they have penetra-
ted the cell membrane under experimental conditions, viral replica-
tion can occur in almost any cell. On the other hand, intact viruses
are so selective that most virions can infect only a limited range of cell
types. This selectivity exists largely because penetration of the nucleic
acid usually requires a specific reaction for the coat to attach to the
host cell membrane and some specific intracellular components.

Viruses are distinct among microorganisms in their extreme de-
pendence on the host cell. Since a virus must grow within a host cell,
the virus must be viewed together with its host in any consideration of
pathogenesis, epidemiology, host defenses, or therapy. -

The intracellular location of the virus often protects the virus
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against some of the host’s immune mechanisms; at the same time,
this location makes the virus vulnerable because of its dependence on
the host cell’s synthetic machinery, which may be altered by even
subtle physical and chemical changes produced by the viral infection
(inflammation, fever, circulatory alterations, and interferon) .
Knowledge of the pathogenetic mechanisms by which virus en-
ters, spreads within, and exits from the body also is critical for cor-
rect diagnosis and treatment of disease and for prevention of spread in
the environment. Effective treatment with antibody — containing immu-
noglobulin requires knowing when virus is susceptible to antibody ( for

example, during viremic spread) and when virus reaches target or-

gans where antibody is less effective. Many successful vaccines have
been based on knowledge of pathogenesis and immune defen-

ses. Comparable considerations govern treatment with interferon.

Introduction to Mycology

Fungi are eukaryotes. They possess a nucleus enclosed by a nu-

clear membrane, a rigid cell wall, endoplasmic reticulum, and mi-

tochondria likf: those of plant and animal cells. These structures differ

substantially from those of bacteria. Of the approximately 70, 000 rec-
ognized species of fungi, about 300 are known to cause human infec-
tions. Fungal diseases of healthy humans tend to be relatively benign,
but the few life — threatening fungal diseases are extremely impor-
tant. Fungal diseases are an increasing problem due to the use of anti-
bacterial and immunosuppressive agents. Individuals with an altered
bacterial flora or compromised defense mechanisms ( eg. AIDS pa-
tients) are more likely than healthy people to develop opportunistic

fungal infections such as candidiasis. Consequently, opportunistic fun-

gal pathogens are increasingly important in medical microbiology.
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Host defenses against fungi are similar to those utilized against
bacterial diseases, except that the cell — mediated response is ex-
tremely important. Nonspecific immunity and cell — mediated immunity
seem to be the most important means by which humans resist or elimi-

nate fungal pathogens.

Introduction to Parasitology
Medical parasitology traditionally has included the study of three

major groups of animals: parasitic protozoa, parasitic helminths

(worms) , and those arthropods that directly cause disease or act as

vectors of various pathogens. Almnugh parasitology had its origins in

the zoologic sciences, it is today an interdisciplinary field, greatly in-

fluenced by microbiology, immunology, biochemistry, and other life

scliences.

Infections of humans caused by parasites number in the billions

and range from relatively innocuous to fatal. The diseases caused by
these parasites constitute major human health problems throughout the
world. (For example, approximately 30 percent of the world’s popu-

lation is infected with the nematode Ascaris lumbricoides. ) The inci-

dence of many parasitic diseases (eg. schistosomiasis, malaria) have
increased rather than decreased in recent years. Other parasitic illnes-

ses have increased in importance as a result of the AIDS epidemic

( eg. cryptosporidiosis, Pnreumocystis carinii pneumonia, and

strongyloidiasis ) .

The unicellular parasites ( protozoa) and multicellular parasites
( helminths, arthropods) are antigenically and biochemically com-

plex, as are their life_histories and the pathogenesis of the diseases

they cause. During their life, parasitic organisms typically go through
several developmental stages that involve changes not only in structure

but also in biochemical and antigenic composition. Some helminth lar-
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val stages have little resemblance to the adult stages (for example,
those of tapeworms and flukes) . Some parasitic protozoa also change
greatly during their life history ; for example, Toxaplasma gondii is an
intestinal coccidian in cats but in humans takes on a different form and

localizes in deep tissues. Some of these infections can convert from a

well — tolerated or asymptomatic condition to life — threatening dis-

ease. Many parasitic infections are transmitted from animals to humans

( zoonotic infections ) ; the human disease may or may not resemble

the disease caused in the lower animal host.

Diagnosis of parasitic infections requires laboratory support,
since the signs and symptoms are often nonspecific. A variety of meth-
ods and specimens are used for diagnosis. Since the most common

parasites are enteric, microscopic examination of fecal specimens is

done more often than any other laboratory procedure in the diagnosis of
parasitic disease. Culturing has little application in the diagnosis of

most parasitic infections, although it has been employed, for

example , for Trichomonas vaginalis and Entamoeba histolytica infec-

tions. Immunodiagnostic tests are useful in several infections, inclu-

ding extraintestinal amebiasis, visceral larva migrans, and trichino-

New Words

germ [dzamm ] n. fAEY, 4004

spoilage { "spoilidz ] n. IR

pneumococcal [ .njurma. 'kokl] adj. fifi 8 ERERY
polysaccharide [ poli'sekoraid ] n. Z¥H, ¥, £ Bu
diphtheria [ dif’ Qiaria ] n. FHMz

toxoid [ "toksoid] n. KFHE

cholera [ "kolara] n. EF,
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typhoid [ "taifoid] n. fHFEAE adj. 155ERY, BEIZUIEAER

plague [pleig] n. [, BEEE, BROL, &0, K v E,

fEer e, fE/RRR

antimicrobial [ . entimai'kroubiol | n. FLEF, REM ad). JIEH

eradicate | i'reedikeit ] v. HREE

Legionella [ lirdzi'nelo ] n. ZEFF

Helicobacter | . helika'baekta] n. Y25

peptic [ 'peptik ] adj. BIHALH, BEABAN n HASE
1venereal | vi'nigrial | adj. AR AY, PEACH)

urethritis { ,juori'Qraitis ] n. JRE R

paradoxical [ peera’ doksikol ] adj. FiiZEHY

virulence | "virulons] n. # 5, FH, EE

sanitation [ seni’ te1j9n] PA, BARM

susceptibility [Saqﬂepu} b111t1] n. 5@1’55, ﬁ%’l’fﬁp RS2
tuberculosis [tju‘ba:kju'lal;sis] n. ffiZ5z

pertussis [ pa (1) "tasis] n. @ H W

diarrhea [ .daia'ria | n. FE ., {5

epidemiology [ .epi.dirmi’osladzi] n. WATH2E

ebolavirus [ 'ebal’ vaiaras| n. ¥ iHHiHEE

hantavirus [ heenta’vaiaras | n. (IR EE

gamut [ "gemoat] n. 27, BNEE
virion [ “vaigrion | n. PFEE (JEE) KF, FEE
-nuclease [ "njutkli.eis] n. ZiRfE -

progeny [ "prodzini] n. L, FIN, EH
viremic [ "viromik | adj. Il #1

mycology | mai kolodzi]| n. FLF%E

fungi | "fand3ai, "faggai] n. EER adj. PIERFHW, HEFS;

reticnlum [ ri'tikjulom] n. WPRLHZR
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mitochondria [ . maita"kondria | n. 5% IRE N

candidiasis [ keendidaiosis | n. 2 FKE R/

parasitology [ .peerosai’toladzi] n. ZF4 2%~

protozoa [ proutou'zeua ] n. JEH , [RAZ)Y

helminth | "helmin@ | n. 44, #E 4

arthropod [ "a:Oropod ] n. JTAZZhY) adj. 5 s Ay

innocuous | i'nokjuss| adj. THERH), LEFER, THKHERK

schistosomiasis [ , [istosou' maigsis | n. [P B2 5%

malaria [ mo'learia ] n. JEYE, X

cryptosporidiosis | , kripta. spori‘ridiasis | n. BRI F HIH

strongyloidiasis [ strondziloi’daiosis | n. 2[5 2R i

larval [ "lazval | adj. 4hH11), 4hHUIRAR

tapeworm | ‘teipw3im ] n. 4 H1

fluke [ flusk } v. fRERY), BAHMSZH o BIMOBYT, Ba,
B, KA

coccidian { "kok.sidian] n. BRH adj. B ()

fecal [ “fikol] adj. HEEYIR, BREHD, MOKINY

trichinosis [ triki'nousis ] n. JEE B IH

Phrases and Expressions
pathogenic biology R4 M2~
binary fission —43%d
tetanus toxoid WEIHRKFE
antibiotic resistant bacteria THZ5H
chronic ulcerative colitis 184 it % M 45 W 48
Legionnaire's disease 7= Jp
venereal disease %N
Ureaplasma urealyticum f#f f J§ JR &
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Chlamydia trachomatis PR A i

genetic engineering F:[X T.#2
polymerase chain reaction ( PCR) %ﬁﬁﬁ%iﬁ FZ

hospitalized patients ¥ [ediE A

anaerobic condition [RENFH, KEKM
pathogenic bacteria %3 J5L 5

nonpathogenic bacteria  JE g5 J5L 5

intestinal flora JAHTE2AE, BfiE R

rheumatoid arthritis RBP4, XUBFEXLIT 4
opportunistic fungal infection HLME ARG
mterdisciplinary field §S2=F 408

nematode Ascarts lumbricoides Wit
Preumocystis carinii pneumonia -F [CHHiHLF 1 il 48
life histories /&

Toxoplasma gondii  f#h =12 dt
asymptomatic condition JGHEAR
zoonotic infection  ZhH4 R 1 Ak
Trichomonas vaginalis FHiE £ h
Entamoeba histolytica #4027 ]
extraintestinal amebiasis  Jig#h ]k
ﬁscera] larva migrans A AE4h R 7%

a1 (B (B

I
AE

Questions
I. How many descriptions are there in the scope of pathogenic biology?
2. How to catalog the bacteria? Please explain for example respectively.
3. What are the characteristics of virus?
4. How about the structure of virus? |
3. Please describe the clinical diseases caused by fungi?
6. What are the parasites?
— 113 —



7. How to understand the life histories of parasites?

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

Dialogue

About SARS

John : Professor Sam, would you like to introduce anything about
SARS to us?

Professor Sam -

Ok, SARS is the abbreviation of Severe Acute
Respiratory Syndrome. The SARS epidemic started
November 2002 in Guangdong province the People’s

Republic of China.

Rose : | know Guangdong. It’s the southernmost province of mainland

PRC. This province is very prosperous and accounts for a large

portion of PRC’s foreign trade. 1t is very close to Hong Kong.

Professor Sam -

Yes, you are right. SARS is a disease of the upper
respiratory tract ( nose and throat) that spreads to the
lungs. In severe cases the lungs will fill up with fluid
and 15% ~ 19% of the people with SARS die from
this infection. Early in the epidemic many healthcare
workers became ill with SARS because they did not

realize that this disease is highly contagious.

John : How does this virus spread?

Professor Sam .
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good question. SARS spreads by close person ~ 1o -
person contact. Most cases of SARS involved people
who cared for or lived with someone with SARS, or
had direct contact with infectious material, for exam-

ple, tissues containing nasal secretions ( snot ),



from a person who has SARS. Potential ways in which
SARS can be spread include touching the skin of oth-
er people or objects that are contaminated with infec-
tious droplets and then touching your eye (s),
nose, or mouth. This can happen when someone who
is sick with SARS by coughing or sneezing droplets
onto themselves, other people, or nearby surfaces.

Rose : How many days does it take when a person exposed with SARS

before he becomes ili?

Professor Sam : Around 10 days.

John : What are the symptoms?

Professor Sam ; The initial symptoms include a fever of 100.4°F
( >38%C) or higher, headache, stiff or achy
muscles,a loss of appetite and fatigue. As the virus
goes down into the lungs a dry cough may occur and
it becomes more difficult for the patient to breath. If
really severe the patient will need to be hospitalized,
given oxygen and even need a ventilator to help them
breath. SARS usually lasts about 2 ~3 weeks in most
cases. However, severe cases of the illness can last
longer.

Rose : Is there any useful drug to cure a person of SARS?

Professor Sam ;: No specific drug, but some believe that treatment
with certain hormone drug will help people with
severe 1nfections. Using' basic disease isolation
techniques developed decades ago it has been shown
that this particular disease can be contained.

John : 1 heard that the causative agent of SARS is coronavirus. Are all

the coronavirus so lethal?
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Professor Sam : No. There are two other coronaviruses that infect
humans. These viruses are RNA — containing viruses
and are relatively harmless. They account for around
10% of the common colds people get each year.

Rose : Can you tell us what kind of works the researchers are doing

now?
Professor Sam ; Yes, that’s what I’ m going to mention. Many

researchers are working on developing laboratory
assays to speed diagnosis of SARS. Others are
working on potential vaccines and drugs that could
~ be useful in treating this viral infection.
John and Rose : Thank you for your introduction, Professor Sam. We
| learn a lot today.

Professor Sam : You are welcome.

Reading Material

Infectious Diseases

The record of human suffering and death caused by smallpox,
cholera, typhus, dysentery, malaria, etc. establishes the eminence
of the infectious diseases. Despite the outstanding successes in control
afforded by improved sanitation, immunization, and antimicrobial
therapy, the infectious diseases continue to be a common and signifi-
cant problem of modern medicine. The most common disease of man-
kind, the common cold, is an infectious disease, as is the feared
modern disease AIDS. Some chronic neurological diseases that were
thought formerly to be degenerative diseases have proven to be infec-

tious. There is little doubt that the future will continue to reveal the in-
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fectious diseases as major medical problems.
In the study and care of patients with infectious disease, physi-

cians use some lerms that are not easy to define precisely. A definition
of infection as growth of a microorganism in an animal with any resul-
ting host response will include essentially all of the infectious diseases
of humans. Many of the body surfaces of humans that communicate,
with the external environment ( eg. the skin and the gastrointestinal
and respiratory tracts) support a normal flora, but these microorgan-
isms usually do not invade and cause disease. Under the right circum-
stances, however, elements of the flora can invade and produce an
infection.

A number of other terms are commonly used in describing the in-
fectious diseases. Pathology refers to the abnormality induced by an in-
fection, and pathogenesis to the events producing the pathology. A
pathogenic microorganism is a microbe that can cause patholo-
gy. Disease refers to the existence of pathology and an infectious dis-
ease is a disease caused by a microorganism. Virulence is a term refer-
ring to the power of a microbe to produce disease in a particular
host. For example, a microorganism may be avirulent for a normal
host and highly virulent for an immunosuppressed host. Immunity re-
fers to the degree of resistance of the host for a particular
microbe. Finally, it must be appreciated that the occurrence of an in-
fectious disease in a human is a dynamic process that represents a host
— parasite interaction. The parasite atiempta to multiply and the host
defenses seek to control this effort. The task of the physician is to rec-
ognize that such a process accounts for the patient’s problem and to
intervene for the benefit of the patient. --

The infectious diseases are usually characterized by the dominant

organ system involved. This classification is useful as a guide in ap-
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proaching patients. For example, patients do not present complaining
of pneumococcal pneumonia; patients present complaining of fever,
cough, and chest pain. The physician localizes the disease to the
chest ( respiratory infection) and then proceeds to develop.data pro-
ving the presence of a pneumonia caused by the pneumococcus. Thus,
we classify infections as respiratory infections, gastrointestinal infec-
tions, genitourinary infections, nervous system infections, skin and
soft tissue infections, bone and joint infections, cardiovascular infec-

tions, and generalized ( disseminated) infections.

5% %X
R X
Rl Py

R B TEER ), E#ﬁ'{hﬁé‘i%{hﬂ’%&ﬁlﬁ*"
Hyule, Hib, BREEYS RABHEEY . WY, Tl
W A ) 2 B B AR 5 S 2R

AR

M AR Y, BABE, 5ER, _.ﬁ‘ﬁi‘i\“i%‘
o TEER S EEATR5 I REMRN T RFE, MY REEET
BR UM A 1 A 56 Fil ) ﬁﬁ%ﬁ*%ﬂ%%%%,&%ﬁ?%ﬁm'
FITE BB B R 5% L RS |
£ Bt ag, fﬁﬁ%—éﬂ’@_‘_ﬁfﬁﬁ SETIHFZHEREN (H
qn: P RERE SR . AMRERHBEGREEZ) 184
—R AR R EAEIERNREE (P, BEL. GERME
R ) WIRRB. BN EEERENAZNEI, X E

IR BN RIS IR, HRENTEA RN BITE
— 118 —

F




B, EANRIZ

- 20 PR

—

- R 254

ﬁh;-

— N ERNEIFEHERE)

REHIRT
SO ArAH, A8 H 2R
MR, HOAE 1677 4E
AL (Bl .
M5 ER, EE—EHEER
— BB B AR S — N R £
PP B R,
IR IR E - SR EHE, 4
BT, 7R
”ﬁ%ﬁﬁ%%ﬁﬁﬁﬁ%i%
TREM™A

“"T\"d—

=

1

i3k

&, I H A A
TR . fits

(Bilan .

A

IR,

Eﬁ%ﬁ

n‘)-l

—

e HI A HEFERE
1% SRR IE R

W YRGS I 4 ) i — ek

— M =
AHEZIER, [F]

LARIR A 2,

B T 78 553

HOB A S R TE J L H 4
IR A RS
R — P9 38 4 B #9371 35 s A
HENAR
BURE . AN, LIBTAIARR
r
¥,

( B A£ 2

R

AT

—Fha
— s

= FH,
R RAEE X,
A1 27 i 5T

Ve HO R

b =

ks

{EE AT HE
i 2RO 0] PR 6 S8 I A AT AR
ERAEATSIE R0 %E B 3 AL T AT 1 Fﬁ%ﬁ%ﬁ'&ﬁ'l*
PR RE . TIRERIIY, KoM BT

R RGEERH B A EEE
KIMZE L 50% (1)

1 ELH
9T FIG 9T 5 s B e R 4
- o P —

R 2N, REXKE.

D%_'
JK

=R AY
7V

N TR REBRAAR L. A

}‘u

IRET TR

TR R RAER AT

o T BRE

- AT i

ﬁ%%ﬁ‘?ﬂﬂﬂﬁiﬁﬁ

TR IKE
X LR Al BEA BB T R A
B R —EERE, R,

—/Ngr,

G H X
LI TA
o el
AT H
AR

]

&

H %

AR R 7 A RO

=R 2 A2 S B 4
T A2

RE=

XK, FiekB R A 90% £

yam

PN e
ﬁl: ®

o

]

.1‘;

W g
g:é

X SR

2H AU

RIS "ETJ:TABfEt LT

, 2.5 T NFET 1%,

JL;*

HER. BREAR., F4E
5 S
“H 3 BT S, S0
20 0 5 R /YR 75 P A

BHIAZ G B8 Z RIET-9R

HIRE B

M5 Y,
IRECTE
K, HZUMFERK

T H)

'

HUE R
1H9 A

— 119 —



VP2 A0 BB T I R MU AR B RS, B 5E
R B B A I FOTE AR A A B, TR SRS B0
Bo MM, &R BT RO TER A1 BUE BT DATERS S A T
EEom, B, DURE B R BB TE . TR B BT B 4R
(Bl SERFRRALITIED) R PRI e o B 5 4
BIRR B — /NSy EBOR MBI AKRA RN (B Wil
BRI R K), A S SRER. BKLE, i
250 A RSB WA T IR, BRI B A T
B B 1 5 B2 AT S 2

BT

AT SRR, ERBERK, FEIEERATT AR
HECH WRR RIS, ERBRTER, REtEREr%
PR ATREIE N, el RBILFILE, FHHAMmEEER, o
HIV, XRPDRSEMBOHRRET BER, N HE. BRYA
F AR R SR AR Y, (BRI 5 2 A R 3
il , BT ARGERRIC U BAS I, MR, REB
SHEFZ M ER S, (R o — L M 5 B
ABIHEATII, B, HFOERERRE . KBTI R ., Krhs
ROUMGRGELNG, LUK — i,

MBI /NG W0 2R Y, Rk 7 1S 4 AR AT
(EAETEFEY) . RBARHE (FEE) Ras e
( RNAﬁDNA), I T R B E R RRIMUE — B AR P B 5 4
7t. MRE SRR PR FRHAROREEE, BAshs
AP ELDRE: B, RIPVRRR G MaS M 5 0] o A o s ) o
ey JOK, B TREXE EAMBERREET, BT8R
Ut AL X BR B AR A HE R AR . — B B B 4 5 AR
Te UMM, 8 00 Rt R EAKER 18 AR B R4 L

MBI H A TEA N A R, R fﬂ%}fiﬂiﬁiﬁwﬁ%
— 120 —

_!




L XA SR R R A 1, 5N T R N A
HER IR R R, 3R O SEAS 45 4 o i L TR B LA 365 R 1 A s 4%
V. R EREARENEENE, SRART, —BHST
ML, JURAERTE AR AR T AT E R, B,
SERE TR BT RO RRYE, (78K S B0k E Mk R A A E 10
ST . PR PR AR EE E R K AR I A R B
o RS T SR b B BB, I B — BRI I P LA -

6755 FA A B 9 TR () 22 b 7 T L% 75 2 40 R 4 34
Vo BRARREELUIETE EAIRP AR, FIERITRES . AT
WA TR RS ETTE, DA SR

FEET MM, LR SR s S sl . St
e, BN IREES 2R, FRE KB TR R4
A AL, R R T K AN RIS AL, B IR . &
P, EIBUE R TR ERP=4, 0] IR A A R ALE

YRR . PR BE RS 18 3 LA WLk T 1F
BRI AR, KBTI A R R 4 Y
I & BRI SR Re BB (T SORIT , o B I8 9 ] Ak ot
U (BIEN, R R 8, MR R A TLAR
MR INE . 142 BEhE B BB R XL 5T % B RS b
BRI 1 i AT SRR T O B B

HEFHIT

HE 2 HB, K3, EY4H A B i 4
?F? jﬁ:iﬁﬂﬁéﬁﬂﬂﬂ"f N BT AR AR . XSS ) 54 52 2 A
EEHRIZ 70, 000 RFhEBE S, 294 300 Fnl LURRG: A4k,
E%A@%ﬁ% —BAKTE, HAOBILRG G B EER
EHER, T OB MGREEINRFI IR, SRR AL R

—AMERR . IR R A A BURBUE R AL 2 R (38
WEE) BTERIERATRS! ﬂﬁﬁl‘ﬂﬂmﬁ‘&@ﬂ% kb an
— 121 —

——




CREREN. Hit, PSR RREEREEFEMAE Y RERENE
HORELR

1A E BT B BB S e X R RS i B AR, (B
M e R U HE R . IR%e 5 M S R A4 i e R AR DLER
TH 53 L T AR Y B T S 2

a2k e m At

B A Ak W N =R AT . AR, AN
AR u] Ll H iR BURE 1R 2 R AR EY . RESF
ERCFRE T, SREER2—DRXER, ZRMEY
¥ OREE . EYIFER AR A RE AR AR .

- AR AT, BELER, EHBA, X
FAERRTIHE 2t A EEEERE (Hn, HAEEY30%
PN 300 Iy ) o AR, IFZHE MM E LS L
FmAE R (0. WM. JER) . BT LERBMRIT, —
AR RO E BRI (B BRATFIR. FEMA
1 HUF R S FEA R 28 MU ) .
PHMIZFAER (JRH) MEBHMFESR (8. W5 Es)

TieTEvUstE Eie BT AR E 2L, SATHAETE & MBUHEHL
HWREERE S, EHERE Y, FEH—IRBZFILISEEH
Be, TOgREH . AL RS BT RS B . — e
WL IS R AUYE (I ) . —edy 4 i
AT AR, B, R T R NG
ERE, BRAEAMHBIHARNER, THLETEPE8H, —
LR NI BOR AR K, W LAE AT B AP ek 05000, LT AR B
TR . VF 2 A4 RG] NS 36 = A ( h4 I8 M R
He) s NGRS AR T LS AR s W18 AR A E .

FAENMWBATELRE R, EAERAAE S 2ES
FH . BRI ERBSM T ERGER, EHYEE ISR
— 122 —

il



NFFA, BrA2War AR BUR IR iR s L T R 2 A A 1Y B ER
B, RN EREERSHB, 5100 EHE 3 A 4 25 B
KERRE R, B2k K4 SRR BN . i
FICHBTE BRI PIRE T, BEBANRRE . WM%EEﬁﬁﬂ
TiE T HL % o

ik
< SARS

John : Sam Z(£Z, FWEELRIRIIAH— T A £ SARS HE AL 7

Sam 8$Z: 4FHY, SARS e/ EMRELSERIERI4EE . SARS it
7872002 11 B, WHETET &K,

Rose : WHE] %, E2PEHKHEREE LN —PE. XIMEIE

WER, GTPEIHPRA IS, BEERIE,

Sam #(fZ: W, VRULART, SARS B —Fh FIEIEE (S F0E)
I, RIEYT B, ™EABES, P RgT
Wik, ME 15% ~19% B\ 2B & SARS FE 2,

MW MATI 8, P2 EP AR ZF| SARS 1)k
BeifiAein, BUAMBATRA BiR B Rk B
e

John : JXApRAEE R U445 1y 7

Sam F%: X MEBNAGE. SARS 21 A 5 A 8547 42 ol 1 14
B, FZ AR T3 SARS A, 585 SARS %5
AFER AN, B2 EHAEE A SARS 55 A 0915 Se M4 b
V1, LCORE AT G (BRTE) AL SRR 9
SARS W AERI R 7 A F5 1 A w8 M 75 e
fs A S IRBCE Wil , RIS Y E AR, Bk,
XRMFOCA] ILF SARS #5 A gk ek % A B At , 75
PIES . HA AT 5 £,

— 123 —



ose : M— N AHEfk SARS [ Z AT =L /DK

Sam M: *% 10 K,

John ; 77 WFELHE IR IR 7

Sam $(#F: BV MR IS R (S 100.4 H, BEE 38 JE,
), kiE, HILI?»EJ{%;' MBH, B8KE, Z 5,
e AT AT, ST, HARPRERSE M

ﬁgﬁﬂﬁ%ﬁﬁﬁﬁﬁ,mﬁgiﬁﬁﬁ;W%
PLLAHE Bl ANEIR . KB %0 SARS SR Hl@ ¥ 1542 2 ~3
JA, #RiM0, R BI ARSI E K,

Rose : %A —2A B HIRIGIT SARS A7

Sam F#%Z: WHERRMZYW, BREE LG R E H e K2
Pral AR E R E AR, FHILFEUE R
FERC R BRRRRE B A, T AR X AN9% 1 15 45 2 3|
PR .

John : FWT i SARS MG YL IR TR T . B2 T4 B R IR

BEAPIX A3 7

Sam #Fe: N, BH B INFHF ARG AT USRS A A, 575 Fil
MR RNAJGHE, MIXT0E . G4 AN BT R
BrhE 10% Bl 18 &M

Rose : ZRAEHUFIRATEAERFZE A BL TE 75 {00 e T4 9

Sam Fi%: LA, XIEREREURN . FEMREFFEZELH=S
R ik, DAHEISHT SARS, B L858 A B IETE

Bt 8635 77 S oo B PR YL 0 TR I & RNz 4

John HIRose : BIHHHI 4, Sam e, KIS R FB TR E

P
Sam 1% : NES.

=

— 124 —



e,
(EESES

ARG HSEF KL, BEL. HE, FEMEREFENIC

F, HEEAREREZEN. REEDEREERE. %%
B R RIr P e 288 T 408 B B gt £
PEERIRI R BB 2R M E E M ), AKEE WK
W, HHEERYE, BRI, MBS R R
R, — SRR AR, VARTA N RBITHER,
MO R AR Er . HiEERE, EFREERTIHEE R EE
Y 5 27 [R]
TEFF AR Ir e IR R AR, Eﬁﬁ T—seR %
G AR . B e XM EMTES RN K, 3+
FEHBRBEERY, HPRARAIET IE AR ELEER.
MNEFA SR ABEAE AT RE (WM. gk, BHEH
PEIRIE) AR IEH R K, (EJE XA ¥l 3 R A DL
%@ﬁﬁ SR, TEREMEN T, BBEARS L ADLE
| E g,

B 2 AR IBEAR R EYSR W 8, Rl
RTE BRI BN HRE, ZRILBLE R S8R 2
— RN, IR RIS 5| BRI Y . B
AW MR EE, TMERR SIS Y s BER., &
J1fa e YR e E ERABURRRE . BN, —FhacE
YAl BEXT IE W18 AR Sy, HEX GEIhREZMaE T HAE RS
%%ﬁ TSI TR A ERVFFEREYNRES . B, UHH
, ABAZRIR R4 e — s #0378, ﬁﬂ%ﬁi%ﬁf%
ZWMWEWHG#L%ﬁE%ﬁ T e = 0 oy 0 A R i
WP . BEIMEES SR AR BIER R X At g2, IR
HIT TR E L,

— 125 —



te3VmE # LA EEARE ARG 2 R VFFE, T RX T
RS RE G RIEM . #lan, BEIFA STV RERE N
R, BEREEFREH, AR, BIR R EOLTE R
(WRUREREG ), A S B R Bt LA S il 28 BR A 5| 8 i i 46 77
o P, WATRFES T AVPRERG: . B . WRAH
AL, MAERGUREL. RIKRBAGURSE . F RETRE, O
TR E R,

(8 &%)

Unit Nine
Text
Medical Immunelogy

The term “immune” derives from immunis in Latin, originally

denoted freedom from kinds of burden, such as exorbitant taxes and

levies or military service to the Roman state. Now in medical terms, it

means freedom from diseases, is concerned with the recognition and

disposal of nonself substances from a host.

Getting immunity depends on well — functional immune Sys-
tem. The immune system is a complex functional system consists of di-
verse organs, tissues, cell and molecules distributed throughout most
of the body. Despite the system’s complexity, its components are in-
terrelated and act in a highly coordinated and specific manner when
they recognize, eliminate, and remember antigen substances. To ac-
eamﬁlish this task, the immune system must distinguish between self

and nonself material.
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The immune system has three primary functions: establishment of

immune defense, immune homeostasis and immune surveillance. To

protect against diseases, the function of immune defense and immune

homeostasis help to recognize and defend against not only pathogens,
but also autoantigens. In some cases, these kinds of immunity can be

harmful to the hosts. Allergies and autoimmune diseases are the clas-

sical examples of detrimental immune responses. The third major func-

tion consists of the recognition and destruction of mutant cells that can

hecome cancerous. The incidence of malignant diseases is much lower

than predicted by the frequency of abnermal cell generation. A de-

pressed immune surveillance caused by immunodeficiency diseases or

chemotherapy ~ induced immunosuppression may lead to the appear-

ance of some types of cancer.

Medical Immunology, is the basic medical science that studies
the constituent, structure and function of the immune system; the de-
velopment, consequences of every sorts of immune response; the ap-
plication to the detection, prevention and treatment of clinical disor-
ders. Although immunology is still a young science, it has become
vast and complex. Because knowledge of immunology accumulates so
rapidly, it is impossible for even the most dedieated researcher, let
alone a student, to be familiar with all the advances in this
field. Modern immunology has been penetrating into every sphere of
basic and clinical medical science, and has formed many branches,
such as immunobiology, immunopathology, immunogenecology, im-
munopharmacology, immunoneurology, molecular immunology,

tumor immunology, transplantation immunology, gerontological im-

munology and clinical immunology etc. Undoubtedly, the advances of
immunology will accelerate modern medical science greatly. And the

studies of mechanisms of different pathologic and biological process,
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furthermore, corresponding clinical intervening methods depend on

the progress of immunological theory and technology.

New Words

homeostasis | .houmigu’steisis | n. B5YH; (H2SBHAER) H
o, WRGE

surveillance | sa:’veilons ] n. UAHL, 5B

pathogen [ "pebadz (9) n)] n. FHH, HHEKE

allergy [ "eelodzi] n. 3, SN

detrimental [ ,detri'mentl ] adj. HZEH

mutant [ "mjuitont] n. ZEAF
malignant [ma'lignant] adj. EMEHY
gerontological | .dzerantoladzikl] adj. ZAFE %)

—

Phrases and Expressions

)

exorbitant taxes and levies

L

military service {tik
nonself substance 4T

immune defense B H
immune homeostasis HREFHE

‘}'—.

immune surveillance  HLyE I

autoimmune disease B B g BN
immunodeficiency diseases 1z Bl i 55

immunosuppression 5 41 |

Questions

1. What does the term “immune” mean?

2. Does “immune” always help human beings clear nonself material
out?
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3. What are the purposes of medical immunology?

4, How to

describe the immune system’s functions of healthy individual?

5. How to understand the role of medical immunology in basic and

clinic medical science?

6. Make a

speech or write a summary about the text.

Dialogue

1. About Immunolabelling Technology

Teacher : In our last experiment class, I introduced a common — used
~ clinical test which can detect antigen — antibody reac-
tion. Do you remember it?

Students : Is it ELISA (enzyme linked immunosorbent assay) ?

Teacher ; Yes. It is one typical example of immunolabelling technolo-
gy. But there are also other methods, who knows?

Student 1 : The antigen or antibody can be labelled by fluorscences.

Student 2 . Some kinds of radiated material too.

Teacher : Very good. Till now, there are so many immunolabelling
methods, such as immunofluorescence, enzyme immuno-
assay, radioimmunoassay, western blotting and so on.

Students ; These methods can detect unknown antigen or antibody.
But, how can we choose properly?

Teacher ; Good question. This related to the gold standard of
laboratory method. So we must think of so called 5S
principle at least: specificity, sensitivity, simplicity,
safety, saving.

Students ;: That is to say, every method has its advantages and disad-

vantages. So we should ponder totally according to different
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experimental purpose and condition to decide on proper
method.
Teacher ; Correctly. Then Pll screen the characteristics of every label

method. Please analyze which is the best relatively?

2. Allergy

Patient : Many little red pimples appeared several days ago.

Doctor : Where were they mainly?

Patient ; Hands, forearms, some on the neck.

Doctor : Come on, let me see. Are they itching?

Patient : A little, but not seriously.

Doctor : Did you take any medicine recently?

Patient ; [ had a cold, and have taken sulphanilamide for more than
one week.

Doctor : Did you ever have history of allergy caused by medicine?

Patient : Yes. I had an allergy history of Penicillin. But I never took
sulpha medicine before.

Doctor : This time, you may be hypersensitive caused by it.

Patient ;: Oh. Is it serious?

Doctor : No, it isn’t. But you must stop taking it immediately. And I
Il prescribe you a kind of anti — allergy medicine, mean-
while you should keep waiching on the change of pim-
ples. Usually it will disappear gradually. Please remember not

| to take sulpha medicine again.
Patient : Ok. Thanks a lot.
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Reading Material

1. How to Gain the Immunity?

Initially, the term “immunity” only implied resistance to infec-
tive disease, because immunology began through efforts to understand
and to intervene in states of diseases, for example, smallpox, chol-
era, anthrax and so on. Contemporary immunologists investigate all
aspects of the immune response, so immunity has acquired a much
broader meaning.

[nnate immunity ( also called natural, nonspecific immunity) op-
erates during the early phases of an immune response. It serves as the
first barrier line of defense and includes both external and internal SySs-
tem. External mechanisms prevent the penetration of pathogens into
host tissues. Intact skin holds back the invasion of most pathogenic
microorganism,and also secretes lactic acid, fatty acids that act as
bacteriostatic agents by lowering skin pH. Tears protect the eye by pro-
viding a washing action, and also contain a hydrolytic enzyme against
gram — positive bacteria called lysozyme. If pathogens are inhaled,
mucus and the ciliated epithelium of the respiratory tract act as fil-
ters. If pathogens are swallowed, mucus in the digestive tract prevents
penetration into cells. The low stomach pH kills organisms, and the
normal flora of lower intestine inhibits the attachment of pathogens. If a
- pathogen breeches the external innate defenses, internal mechanisms
provide protection. Physiologic barriers offer inhospitable environ-
ments, including high body temperature, high oxygen concentra-
tions. Microorganisms themselves also can activate complement pro-
teins that mediate cell lysis. Virally infected cells release interferons,

which interfere with the infection of neighboring cells by the viru-
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ses. Inflammation involves increased blood flow to the site of injury
and increased permeability of the vascular endothelium to allow access
of leukocytes and serum components to the tissues. Phagocytosis,
which can trigger inflammation, wuses “ professional” phagocytes
( monocytes, macrophages, and polymorphonuclear leukocytes) to
engulf and remove foreign materials.

Adaptive immunity ( also called acquired, specific immunity )
develops during- a host’s lifetime and is based partly on the host’'s
experiences called immunization. It is the surveillance mechanism of
vertebrates that specifically recognizes foreign antigens and selectively
eliminates them, and on reencountering the antigen has an enhanced
response. Functionally, T cells are responsible for cell — mediated
immunity and regulation of the immune response, while B cells are
responsible for antibody — mediated humoral immunity. The former
protects against intracellular parasites, such as viruses, and is
important in the rejection of organ transplants and tumor cells. TH
cells and macrophages release cytokines, Tc cells lyse target
cells. The later protects against circulating extracellular antigens such
as bacteria, exotoxins, and viruses in extracellular phase.

Humoral and cell — mediated adaptive immunity can each be
divided into active and passive immunity. Active immunity is acquired
gradually (5 to 14 days after antigen exposure), lasts for years, and
is highly protective. Passive immunity lasts for days to months, has
low to moderate protective effectiveness, and does not develop
memory in the recipient. Both can be further subdivided into natural
and artificial forms. If an individual is exposed to foreign substances
naturally through the environment, rather than by immunization with a
vaccine, that individual acquires the natural rather than the artificial

form of active immunity. In passive immunity, an individual has
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acquired immunity mediated by antibodies or sensitized T cells. The
pﬁsﬁage of antibodies from mother to the fetus across the placenta or to
the infant through the colostrums is a form of natural passive acquired
immunity. Artificial passive acquired immunity occurs when performed
antibodies or immune cells are given to a nonimmune individual such

as gamma globulin injections for diseases.

2. Cytotoxicity may be Signalled via Fas or
TNF Receptor on a Target Cell

Cytotoxic T cells signal to their targets using members of the TNF
recrptor group of molecules. These include Fas (CD95) and the type 1
TNF receptor, TNFR - 1, which are widely distributed in the
body. Other members of group are CD30 and CD40 which are involved
in lymphocyte differentiation. The ligand for Fas ( FasL) is expressed
on mature CD4™ and CD8" T cells after activation. Ligation of Fas
induces trimerization of the Fas molecules on the cell surface, which
causes them to associate with a transducing molecule which recruits
and activates caspases 8 or 10. Note that cell killing mediated by Fas
also occurs as part of the normal processes of lymphocyte selection,
during development. For cytotoxic lymphocytes which lack granules the
Fas pathway is thought 10 be the principle means of signaling to the
target.

Most CD8 " Tc cells, NK cells (and macrophages) have vesicles
containing TNF and lymphotoxin which can be released onto a target
cell. TNF acts in a very similar way to the Fas ligand. It causes trimer-
ization of the TNFR — 1 so that the receptor associates with adaptor
proteins which recruit caspases. Both TNFR - 1 and Fas contain intra-

cytoplasmic domains ( death domains) which are found on a number of
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proteins involved in cell survivial. Note however that a different form of
TNF receptor, TNFR -2, lacks these intracytoplasmic segments and
therefore does not transducer signals for apoptosis.

Activatd caspase 8 can cleave and activate other caspases, in

addition to 1ts own direct actions in the pathways of apoptosis.

3. Tumors Show Multiple Mechanisms for
Evading Immune Responses

Because spontaneous tumors grow and kill the host, many tumors
must escape the host immune response. Many mechanisms have been
proposed. The most obvious is that the tumor is non — immunogenic.
This might be because potential tumor antigens are lacking, but, as
described earlier, increasing numbers of antigens recognized by cells
or antibodies of tumor bearers are now being identified. More likely the
weak response to tumors is because they are poor antigen — presenting
cells. Even if effector cells are generated, these may recognize and
kill the tumor cells with difficulty.

A particularly important escape mechanism is loss of MHC anti-
gens leading to inability to present tumor antigen peptides. More than
30% of tumors may lose one or more MHC class [ alleles and some-
times all class . A variety of molecular mechanisms has been identi-
fied, including mutations in B, microglobulin and peptide transport-
ers. The common occurrence of MHC loss in tumors strongly suggests
that there is selection for it, presumably by cytotoxic T cells.

Induction of immune responses requires co —stimuli, as do opti-
mal function of effector cells. The CD80 (B7) and CD40 molecules,
present on specialized APC, are now known to be key co — stimuli

acting via their counter — receptors CD28 and CD40L on the T - cell
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surface. Experimentally, presentation of MHC - peptide antigen
complexes to the T - cell receptor in the absence of CD80 co — stimu-
lation may lead to anergy, and there is evidence that TILs may some-
times be anergic. This effect may be part of a more general defect in
Immune responsiveness in cancor patients, because even peripheral
blood T cells of tumor patients frequently show defective T - cell
receptor signaling in vitro.

Tumor cells may also lack other molecules required for adhesion
of lymphocytes such as LFA —1, LFA -3 or ICAM -1, or they may
express molecules such as mucins, which can be anti — adhe-
sive. They may also secrete immuno — suppressive cyiokines such as
transforming growth factor - B ( TGF - B) and vascular endothelial
growth factor ( VEGF) .
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2. 3B Fas 3§ TNFR O/} #MRLIZMNBHR N

AR EEtE T M8 TNF 2R ERN R RS F 50>
EIfZRE S, XESTAEIZ06 FAEY Fas (CD9S) &
[ B INF 4% (TNFR -1), JARZE R 5B 5k E 40401k
A KT CD30, CD40, Fas fg{k (FasL) W] 3%k F B0 IE 1k
CD4" . CD8'T 4iffl, Fas FIREESFLNM ET Fas 4> TR =
%Hﬂt FE( Fas 53 T 5 REW L L caspase 8 BY, caspase 10 f9f5 5
RO TRAEBRR, EHEEFTHET, & Fas M EMARIA
(s ﬁTﬁﬁﬁFafﬁH@Eﬁ'ﬁ%ﬂﬁmﬂ@—*ﬁﬁﬁ T Z A AE
PRI AR S, Fas N RHIRGIBRY AN ERGE MM
M EZEFA,

REF CD8 " Te, NK, Mo NEAFZ/NEW, HNSAET
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BEROHE A TH4MEAY TNF R EE, INF BRE X Fas
FCAARAHL, BRI S 3 TNFR - 1 0 =44k, M ik 32 4458
I B 153 caspase, TNFR -1 } Fas & FRE AT X
2, O L5MMESERNEAPTERT KK S, {8 TNF
95— K TNFR -2 SR Z XS N F B, IR S 5T
OFER=Z T2 |

it L H caspase 8 GEUE BT U] IF W15 Hith caspase, 3 4hth o] i@
B BEEN N SHET, |

3. Wﬁﬁﬁiﬂmaﬁ@ﬁﬂﬁa&ﬁﬂ%

— ST 0 T REOS DGR B B R 25, AR BB R 4K
HEA&EEEFEANEN. BT Eiﬁ%u Tﬁ%ﬂfl*&ﬁﬁa{%iﬂ
HL%'J Hh R B e W RE A fIE e i, BInTgE R
TR A0 M S = A R R RSy (SR BRTE R S R & 1 g
TURTC SRS, TR AR B & 37 i 40 B sl b 1k R 51
HLARET 3 B S0 4 4 55 A S S, 0T B R S J s 2 4
TIREA 4, PRI~ T 2 R 4 i, o iR MEA 3% Hb R 5] 3
A7 i 98 4 i

MHC HLlsusk o R — Ml KB A s b AL, M S5
ARER RU% 2 MR B E K, 50% DL L i B s Bk 2k — Rh sk £ Fh
MHC - I Xyl RFuER, Fremiis, RO HETSHS
SRS RE R I A FOLR), F09E B2 MR BRIk E B AW
LR, W41 MHC 7t YR Sk ix — B8/ b F 0,
Te 1EﬁTﬁ‘° HR@kRg %,

SN A R FE TR —HE , 7 R R 1 28 A 0 T A
RIHESHNZS., BRT0 MR AR R EHUE S 5 400035 1 69
CD80 (B7) kK CDAO 5 FRIMEHRIBES T HXESTF, B
715 T AR Y CD28 & CDAOL R H: 24k - Flkss 4, i
UEd, 7E CD8O Ph M 5 S 5 i i5 M F, MHC - ﬁﬁﬂt -T
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A a] 2R TREAPRES, XJB TR & RN SR AR R
FERLEDIRESRFA A — B, BRI R BESNA M E T g

i TER PRI T 40 24815 5 A BRFE .
i Jeg 4T L 2 P R S oA 2 0 FHRLRY B B 5 Y oAt A, Bl LFA
-1, LFA -3 ICAM - 1; BF RIBEBURE Y501, B0k &

H; @bt aBE 7, FnEeEKET B (TGF
-B) v WEANKAKNIT (VEGF) Fo

(B % BEE)

Unit Ten

Text
Pathology

Pathology means the study of disease, and begins at the cellular

level. When cells of a living human organism are exposed to a noxious

physical, chemical or biological agent, they become injured. There
are a limited number of different types and mechanisms of injury. The
cells generally respond in one of four ways: They get bigger, get

smaller, proliferate, or die.

In General Pathology, we study cell adaptations, necrosis,

neopldsia, inflammation, vascular, fluid and clotting derangements,

and immunologic disease at the cellular and tissue levels. In Systemic

Pathology, we study these phenomena at the organ — system level. In

both General and Systemic Pathology, we emphasize understanding

etiology , pathogenesis, and tissue changes primarily in terms of basic
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science ( eg. anatomy, biochemistry, physiology and molecular
biology) . For example, the common phenomenon is inflammation in
the study of pathology. Then, how does inflammation develop? What
1s typically meant by the term acute inflammation? What are the clas-
sic signs of inflammation? And what do these typical signs result from?

Inflammation is a local response to injury. Acute inflammation is

that phase of inflammatory response characterized by local edema,

hyperemia and polymorphonuclear leukocytosis. The sequence of

events 1is injury to the tissue. This is followed by direct neural stimula-

tion and release of cellular constituents which act as chemical media-

tors. Next hemodynamic changes occur. These are changes in blood

flow and caliber of vessels. There is transient precapillary arteriolar

constriction ( neurogenic ), followed by dilatation. The result is
hyperemia. Permeability changes then follow. These are most

pronounced in venular endothelium allowing escape of plasma protein

from the blood causing edema. The increased tissue turgor leads to

stasis of blood flow. In this particular case, there has been massive

outpouring of blood proteins due to marked leakage of the ves-
sels. Outside the vascular space, there has been an activation of the

coagulation cascade leading to precipitation of fibrin. The final step 1is

exudation of leukocytes particularly polymorphonuclear leukocytes. The

- purulent component results from the extravascular accumulation of

neutrophils. Inflammatory diseases have viral, bacterial, and fungal
causes. Their morphologic patierns are not highly specific. But,
naually the classic signs of inflammation are: Rubor ( Redness, result
of tissue hj’peremia) , Tumor ( Swelling, result of tissue edema),
Calor ( Warmth, result of tissue hyperemia) , Dolor ( Pain, result of
tissue turgor, plus action of liberated intracellular amines, enzymes,

potassium and blood kinins) and Functio laesa ( Dysfunction, due to
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all of the above) . And, the major categories of mediators of the
inflammatory response and the important mediators respectively were:

(1) Vasoactive amines, including histamines and serotonin; (2)

Plasma proteases, consisling of three interrelated systems; the kinin

system, the complement system, and the clotting system; (3)

Arachidonic_acid metabolites, namely prostaglandins and leukotrines;

(4) Products of neutrophils, including cationic proteins, acid prote-

ases and neutral proteases; (5) Products of monocytes and macro-
phage, including enzymes, lymphokines, monokines, and other
cytokines; (6) Oxygen derived free radicals; (7) Platelet activating
factor.

The practice and learning of pathology require a keen interest and
a whole — hearted commitment if we are to satisfy the great demands
imposed on our specialty by the rapid progress of modern
science. Meanwhile, in Clinical medicine, you will understand
further how disease affects humans as living beings, with social and

psychological consequences of illness.

New Words

noxious | "nokfas] adj. HEMW

proliferate | prou’liforeit] v. HiZE "8
neoplasia [ "nt () ou'pleizia | n. WM
hyperemia [ ,haips (:)'ri (1) mia] n. 7]
hemodynamic [ . hiimoudai' neemik | adj. i3 3h H2244
caliber | "keeliba (r) ] n. 48, 8%

arteriolar [ a:.tiori’aula] adj. /)NaEhFKH

turgor ['ta:ga] n. ZHM (ZH4) HURZiK, B fik
stasis [ 'steisis ] n. &%, fiBFY

e
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fibrin [ "faibrin] n. (IfiL) £F4EER, (M) £F4E
exudation [ .eksjui'deifon] n. B, BH, W
purulent [ 'pjuervlont] adj. MERY, R .
rubor [ 'ruzha (r)] n. (KA. BHMEY KI) KKK E
calor [ "keela (r) ] n. Hy#k

dolor [ "doula] ( =dolour) n. FEX, U, HBHE
potassium | pa'tesjom] n. #f (19 S0E, %5 K)
kinin [ "kainin ] n. AKX

histamine [ "histomiin | n. ZH}%

serotonin [ .siard 'tounin | n. & FIMB PR E SR
metabolite [ mi:'tebolait | n. {UEHH

prostaglandin [ ,prosto’gleendin] n. HifFI R E
leukotrine [ ,ljutka'trin] n. H4HME =45

Phrases and Expressions
General Pathology -3 s FE 2%
Systemic Pathology £ 4 Hil2¢
inflammatory response & fE S/
local edema JE R 7K At
polymorphonuclear leukocytosis  43-I4% 1 41 i 1% 4
chemical mediator f{2&40Jh
plasma protein [l 3% & 1
coagulation cascade & [l Z B 2 L
functio laesa IHEEPE TS
vasoactive amine BT
complement system #MEZRSE
clotting system &¢Il R4
arachidonic acid FEA: PUIEER
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cationic protein A FEHRA

Questions

l. How does inflammation develop?

2. What is typically meant by the term acute inflammation?

3. What are the classic signs of inflammation? And what do these
typical signs result from?

4. How do neutrophils get into the tissue? What is the function of the
neutrophils?

5. What is an abscess?

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

Dialogue

About Edema

Teacher : And now, please look at this picture, What’s wrong with

this person?

Students : Oh, he got a kind of edema on his legs.

Teacher : Ok. Can you say anything about the cause of edema, Tom?

Tom : Edema is excess fluid in the interstitial space or body cavi-
ties. The cause of the edema may be a circulation disturbance
leading to a transudate or inflammation resulting in an exudate.

Teacher . That’s Ok. Where does the edema occur in usually?

Tom : It can occur in the pleural cavities, pericardial cavity, perito-
neal cavity, or in the interstitial space of an injured site,
namely local edema, like lower extremity edema and through-
out the body namely anasarca.

Teacher : But, are all the fluids of edema same or different? Alice,

— 145 —



have a try?
Alice : It seemed like to be different.
Teacher : In detail, please.

Alice : Edema may be a transudate or an exudate. An exudate is an
inflammatory extravascular fluid with a high protein concentra-
tion, cellular debris, and specific gravity above 1.020. A
transudate 1s extracellular fluid of low protein content and spe-
cific gravity of less than 1. 012. A transudate occurs with an
intact endothelium, and a increasedly outward flux of flu-
id. This is the typical picture of edema occurring with conges-
tive heart failure or some other circulatory disturbance. In con-
trast, an exudate results from a significant increase in perme-
ability of the endothelium of blood vessels caused by inflam-
mation leading to an outpouring of protein rich fluid.

Teacher : And then, what are the specific types of exudates of acute

inflammation?

Alice : The various types of exudates caused by inflammation are:
Serous, thin fluid, relatively low in protein. Fibrinous, is rich
in  fibrin. Suppurative, is rich in neutrophils and
debris. Hemorrhagic, occurs when vessels rupture.

Teacher : Very good. Who can tell me how the neutrophils in blood
get into the tissue? What is the function of the neutrophils
in inflammation, Bob?

Bob : Initially, there is margination of the neutrophils along the sur-
face of the endothelium. This is mediated by various cytokines
and adhesion molecules. Next the neutrophils undergo emigra-
tion through the endothelial functions of the microvasculature
into the interstitial space. The process is driven by chemotaxis

which is the unidirectional migration of white blood cells toward
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chemical attractants released by the damaged tissue.
Aggregation of leukocytes then occurs and results in the accu-
mulation of white blood cells at the site of injury. Accumulated
white blood cells including neutrophils and macrophages, then
become activated and undertake phagocytosis of the damaged
tissue constituents,

Teacher . Great! Now, let’s turn to another issue «--

Reading Material

1. Alteration of Cytochrome Oxidase Sub-
unit I Labeling is Associated with Severe
Mitochondriopathy in NRTI - related
Hepatotoxicity in HIV Patients

Liver mitochondrial toxicity induced by nucleoside reverse tran-
scriptase inhibitors (NRTI) in human immunodeficiency virus ( HIV)
patients has been associated with a wide. range of liver involvement
ranging from low ~ grade hepatotoxicity, asymptomatic lactacidemia to
severe liver insufficiency, with massive steatosis and life - threatening
lactic acidosis. Considerable efforts have been made in the last few
years to establish clinical guidelines to avoid life - threatening NRTI -
associated lactic acidosis. However, the important issue of low — grade
NRTI - associated hepatotoxicity still needs to be unravelled since its
natural history is largely unknown. We have recently reported a series
of 13 monoinfected HIV patients with low — grade NRTI ~ associated
toxicity. Our results outlined the heterogeneity of NRTI - induced
hepatotoxicity and raised the question of its diagnosis. The present
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study evaluates the expression of cytochrome oxidase ( COX) subunits
I and IV, encoded by mitochondrial and nuclear DNA, respectively,
in NRTI hepatotoxicity. The aim of our study was to compare the
detection rate of mitochondral abnormalities of immunohistochemistry
for COX subunit [ with electron microscopy. COX subunit I and IV
labeling was performed together with light microscopy and ultrastructural
analysis in series of 55 liver biopsies from HIV monoinfected and HIV
— hepatitis C virus coinfected patients. Clinical data were also recor-
ded. Our major findings were: (1) decreased COX subunit 1 labeling
is associated with severe ultrastructural mitochondrial alterations and
may represent overt NRTI - induced mitochondrial cytopathy; (2)
mild ultrastructural damage associated with normal COX subunit I
labeling is of unknown clinical significance. The results of the study
suggest that COX subunit 1 labeling may be a valuable tool for the
diagnosis of mitochondrial liver disease in HIV patients.

2. Squamous Cell Carcinoma of the Upper
Respiratory Tract

Squamous cell carcinoma is the most common primary malignant
tumor of the upper reépiratury tract. Although the nasal cavity and the
paranasal sinuses are lined by columnar pseudostratified ciliated epi-
thelium,, the squamous carcinoma predominates in these areas. Some
carcinomas in the nasal cavity are of a more transitional type and show
slight or no evidence of keratinization. Squamous cell carcinoma of the
maxillary sinus is particularly treacherous because: (1) Metastases of
squamous cell carcinoma from maxillary sinuses are more common than
fron other sinuses and from the nasal cavity. (2) Tumors developing

in the floor of the sinus readily penetrate the thin cortical bone of the
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alveolar ridge and involve the loose vascular cancellous bone. (3)
Tumors that originate in the upper portion of the sinus can readily

penetrate into the orbit and the ethmoid bone.
Carcinoma of the tonsil is usually ulcerated and the borders of the

ulcer are raised and hard: the tumor must be differgntiated from Vin-
cent’s angina and primary syphilis. It is predominantly a tumor of older
men and may spread to the faucial pillars, the lateral wall of the oro-
pharynx, and the cervical lymph nodes.

A primary squamous cell carcinoma of the oropharynx is quite
rare. It 1s more often an extension from a tumor of the palate, the fau-
cial pill&rs; or the hypopharynx.

Squmous cell carcinoma of the larynx is the most common prima-
ry malignani tumor of the upper respiratory tree. Several studies indi-
cated that this neoplasm is related to common factors in a large section
of population, such as smoking, abuse of alcohol, and ambient fac-
tors related to industrial work (welding, smoke, and fumes) .
Grossly, carcinoma of the larynx can be fungating, infiltrating, or
ulcerated. The classic classification of the laryngeal carcinoma divided
the neoplasm into two types: the intrinsic and the extrinsic. The intrin-
sic carcinoma involves the mucosal lining of the larynx and is further
subdivided into the following anatomic areas . supraglottic, glottic,
and subglottic. Extrinsic ( hypopharyngeal) carcinomas grow more rap-
idly because they do not have natural defenses. They readily extend to
all contiguous structures and metastasize to deep cervical lymph nodes
(frequently this is the first symptom) . Intrinsic carcinoma of the
larynx is usually a well — differentiated tumor that grows slowly and
remains superficial for a prolonged period. However, when the tumor
starts to infiltrate, it progresses rapidly even though the metastasis

appears later.
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Squamous cell carcinoma of the tongue is quite frequent; it is
predominantly a disease of elderly men (3:1) . Important underlying
and predisposing factors are poor oral hygiene, the use of tobacco and
alcohol, and a history of syphilis. These factors have as a common
denominator chmn_ir:: irritation of mucosa, which later develops into
leukoplakia, precancerous dysplasia, then carcinoma. Grossly the
lesion appears as a superficial ulcer covered by a purulent membrane;
the surrounding mucosa frequently is leukoplakic. The tumor
frequently metastasizes to cervical lymph nodes and infiltrates
surrounding structures, especially if a carcinoma arises from the base

of tongue. Visceral metastases are rare.

3. Primary Tuberculosis

The primary complex represents the morphologic expression of
tuberculous infection in an individual never infected previously. The
primary complex may occur in either lung and consists of a
parenchymal lesion ( round, gray nodule measuring 1 to 2 cm,
usually subpleural, and often located near the fissure between the
upper and lower lobes) and a lymphatic component with involvement
of the draining lymph nodes. The two lesions may appear connected by
a series of tubercles along the draining lymphatic vessels.

The reaction to the first infection is mostly proliferative in type,
with phagocytosis, intracellular lysis of mycobacteria, and active pro-
liferation and differentiation of host cells determined by various myco-
bacterial cellular components. Specifically, macrophages, epithelioid
cells, and eventually multinucleated giant cells are formed, and
there is active proliferation of lymphocytes. These cellular elements in

various combinations and in conjunction with caseous necrosis ( direet-
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ly caused by the mycobacteria) and the reparative phenomena of reab-
sorption and fibrosis (operated by the host) determine the histologic
appearance of the disease.

The elementary lesion is the tubercle, which forms about 15 days
after infection and is preceded by a stage characterized by nonspecific
inflammation. The tubercle is more or less spherical in shape and
consists of a central area of caseation (a constant feature in the
primary complex) surrounded by lymphocytes, plasma cells, palisa-
ding epithelioid cells, and, at a later stage, Langhans” giant
cells. Chara cteristically, no exu-':lative reaction is present surrounding
the lesion. The usual outcome is healing with fibrosis and calcifica-
tion. Cavitation is a very rare occurrence. Serofibrinous pleurttis may
oceur locally with accumulation of a moderate effusion. The involved
lymph nodes are often much larger than the parenchymal focus and
take longer to resolve. Histologically, the same features are observed
as in the parenchymal localization,

Morphologic variants of the primary complex may be determined
either by hyperergic reactivity of the host or by massive bacterial inoc-
ulum. A very large inoculum of mycobacteria may result in massive
~caseous necrosis, with formation of a giant primary lesion (up to 7 or
8 cm in diameter) . Rarely, caseation may involve an entire lobe of
the lung.

In infants, children, or immunosuppressed adults, the primary
complex may not regress but rather spread locally or systemical-
ly. Complications may be listed as follows: (1) Formation of satellite
foci in the lung as a result of early local spread. (2) Tuberculous
bronchopneumonia, caused by intrabronchial spread following erosion
and penetration of caseous material into a bronchus. (3) Miliary
tuberculous, characterized by innumberable small, disseminated ,
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yellow — gray, firm lesions and secondary to erosion and penetration of

a large amount of caseous material into a blood vessel.
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Unit Eleven
Text

Pharmacology

Pharmacology can be defined as the study of drugs that interact

with living systems through chemical processes, especially by binding
lo regulatory molecules and activating or inhibiting normal body
processes,

In the most general sense, a drug may be defined as any
substance that brings about a change in biologic function through its
chemical actions. In the great majority of cases, the drug molecule
interacts with a specific molecule in the biologic system that plays a
regulatory role, eg. a receptor molecule. In a very small number of

cases ,drugs known as chemical antagonists may interact direetly with

other drugs, while a few drugs ( eg. osmotic agents) interact almost
cxclusively with water molecules. Drugs may be synthesized within the
hody (eg. hormones) or may be chemicals not synthesized in the body

(eg. xenobiotics) . Poisons are drugs. Toxins are usually defined as

poisons of biologic origin, eg. synthesized by plants or animals, in

contrast to inorganic poisons such as lead and arsenic. In order to

interact chemically with its receptor, a drug molecule must have the
appropriate size ,electricalcharge ,shape ,and atomic composition. Furthermore ;a

drug is often administered at a location distant from its intended site of
action, eg. a pill given orally to relieve a headache. Therefore, a

useful drug must have the necessary properties to be transported from
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its site of administration to its site of action. Finally, a practical drug
should be inactivated or excreted from the body at a reasonable rate so
that its actions will be of appropriate duration.

The interactions between a drug and the body are conveniently
divided into two classes. The actions of the drug on the body are

termed pharmacodynamic processes. These properties determine the

group in which the drug is classified and often play the major role in
deciding whether that group is appropriate therapy for a particular
symptom or disease. The actions of the body on the drug are called

pharmacokinetic processes. Pharmacokinetic processes govern the

absorption, distribution, and elimination of drugs and are of great

practical importance in the choice and administration of a particular

drug for a particular patient, eg. one with impaired renal function.

Therapeutic effects of drugs result from their interactions with

molecules in the patient. Most drugs act by associating with specific

macromolecules in ways that alter the macromolecules’ biochemical or

biophysical activities. This idea is embodied in the term receptor.
As we have seen, the existence of a specific drug receptor is

usually inferred from studying the structure — activity relationship of a

group of structurally similar congeners of the drug that mimic or

antagonize its effects, Thus, if a series of related agonists exhibits

identical relative potencies in producing two distinct effects, it is
likely that the two effects are mediated by similar or identical receptor
molecules. Thus, studies of the relation between structure and activity
of a series of agonists and antagonists can identify a species of receptor

that mediates a set of pharmacologic responses.

The goal of therapeutics is to achieve a desired beneficial effect

with minimal adverse effects. When a medicine has been selected for a

patient, the clinician must determine the dose that most closely
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achieves this goal. A rational approach to this objective combines the
principles of pharmacokinetics with pharmacodynamics to clarify the

dose — effect relationship. Pharmacodynamics governs the concentration

— effect part of the interaction, whereas pharmacokinetics deals with
the dose — concentration part. The pharmacokinetic processes of
absorption, distribution, and elimination determine how rapidly and

for how long the drug will appear at the target organ. The pharmacody-

namic concepts of maximum response and sensitivity determine the

magnitude of the effect at a particular concentration.

Knowing the relationship between drug concentration and effects
allows the clinician to take into account the various pathologic and
physiologic features of a particular patient that make him or her

different from the average individual in responding to a drug.

New Words

pharmacology [.fa:m:a'kaladsi] n. zyPsg

antagonist [Eﬂ’t&ganisﬂ n fEDLH

osmotic [ 0z" motik | adj. B EMEM

xenobiotic | .zenaubai'stik] n. FH4-#y. 4NEY

lead [ lizd] n. 4t

arsenic | 'arsgnik | n. fil

pharmacodynamic [ .faimokoudai'nemik ] adj. ZHy4k 7 5 1 22 1 .
BN ¥EN, 2
5 &t |

pharmacokinetic [ .farmakou. kai ' netiks] adj. 219l sh 12,
BN EW,
SR

renal [ 'rimnl ] adj. BAEM, B |
congener ['kﬂ'“dSiﬂ@J n. [FEIFEY, RIEMAN, BB, )
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adj. [IFPHY, [RI2EH
antagonize | z&n’ teegonaiz | vt. POEI
agonist [ "eeganist] n. B, BEA
clarify [ "kleerifail v. ¥H, (B ff (RIESE) B (AT
A J50)
sensitivity [ 'sensa tivati| n. SURYE
magnitude [ 'maegnitjurd ] n. KA, &, BEE (W)

Phrases and Expressions

be defined as #iE XK

electrical charge HLfy

therapeutic effect JT3X

structure — activity relationship FaR % FR
pharmacologic response £ Hl2¢ i
adverse effect A E MW

dose - effect relationship B ER

target organ FEAFH

Questions

1. Please explain the term “receptor” ?

2. How to classify the interaction between drugs and living system?

3. How to understand pharmacokinetics and pharmacodynamics
respectively ?

4. Can you talk about the principles of drug using?

5. Make a speech or write a summary about the text.
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Dialogue

1. Talking about Drugs between Teacher
and Student |

Student : Professor, would you like to tell us what the basic purposes
of therapy are?

Professor : The basic purposes of therapy are to prevent and to cure
diseases. If these goals can not be achieved, the
secondary therapeutic objectives should be to mitigate and
to mollify the progressive, devastating, or disabling
nature of diseases by drugs.

Student : Could you tell us what the amount of drug or drugs to be
given and the duration of therapy to be instituted depend
on’?

Professor : Sure. The amount of drug or drugs to be given and the
duration of therapy to be instituted depend on the nature of
the disease to be treated. For example, an uncomplicated
urinary tract infection may be cured with 10 days’ treat-
ment with a sulfonamide, whereas a patient with grand
mal epilepsy may have to be treated for life with phenytoin
or phenobarbital or both.

Student ;: And what will the successful treatment of diseases depend

on?

Protessor : The successful treatment of diseases will depend on using
drugs, and the drugs should be in sufficient amount to
obtain the desirable effects and to avoid the harmful side
effects.

Student ; How to determinate the method of using different drugs?
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Professor : In the past, the therapeutic regimens of numerous drugs,
including morphine and cardiac glycosides, were
established by empiric observations and by trial and error.
Dealing often with naturally occurring drugs, physicians
chose the drugs, decided on doses and frequency of
administration , noted and recorded the beneficial etfects,
and adjusted the regimen if toxic reactions had
occurred. Nowadays, strict examination and endorsement
and experimental judge must be done during the period of
drug development and clinical application, because the
best effects are expected.

Student : Now I see. Thanks! Professor.

Professor : You are welcome.

2. Where do Drug Biotransformation Occur?

Frank ;: Do you know where metabolism occurs after drugs are taken
into the body?

Tony : Liver?

Frank : Not correct. Almost every tissue has some ability to
metabolize drugs, but liver is the principal organ of drug
metabolism. Other tissues that display considerable activity
include gastrointestinal tract, lungs, skin, and kidneys.

Tony : And then, what is the first — pass effect of drugs?

Frank : Following oral administration, many drugs are absorbed
intact from the small intestine and transported first via the
portal system to the liver, where they undergo extensive
metabolism. This process has been called a first — pass
effect. Through interacting with gastric acid, digestive
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enzymes, microorganisms in lower gut, some orally
administered drugs also can be hiutr&néfnrmed . which are
more exlensively metabolized than in the liver. Thus,
intestinal metabolism may contribute to the overall first ~ pass
effect.

Tony : That is to say, first — pass effects of orally administered drugs

may so greatly limit their bioavailability?

Frank : Yes. Sn, alternative routes of administration must be
e:ﬁplnyed to achieve therapeutically effective blood levels.

Tony : Which substance leads to drug biotransformation in vivo on

earth?

Frank : The vast majority of transformations are catalyzed by specific
cellular enzymes. At the subcellular level, these enzymes
may be located in the membrane, plasma, nuclear envelope
and endoplasmic reticulum, mitochondria, lysosomes.

Tony : A considerable change in vivo happened before exerting drug

efficacy.

Reading Material

1. Plasma Protein Binding: is it Important?

Plasma protein bindiné is often mentioned as a factor playing a
role i pharmacokinetics, pharmacodynamics, and  drug
interactions. However, there are no clinically relevant.examples of
changes in drug disposition or effects that can be clearly ascribed to
changes in plasma protein binding, The idea that if a drug is displaced
from plasma proteins, it would increase the unbound drug concentra-

tion and increase the drug effect,” and perhaps, produce toxicity
— 164 —



seems a simple and obvious mechanism. Unfortunately, this simple
theory, which is appropriate for a test tube, does not work in the
body, which is an open system capable of eliminating unbound drug,

First, a seemingly dramatic change in the unbound fraction from
1% to 10% releases less than 5% of the total amount of drug in the
body into the unbound pool because less than one — third of the drug
in the body is bound to plasma proteins even in the most extreme
cases,eg, warlarin. Drug displaced from plasma protein will of course
distribute throughout the volume of distribution, so that a 5%
increase in the amount of unbound drug in the body produces at most a
3% increase in pharmacologically active unbound drug at the site of
action.

Second, when the amount of unbound drug in plasma increases,
the rate of elimination will increase ( if unbound clearance is
unchanged )} ,and after four half - lives the unbound concentration will
return to its previous steady state value.

The clinical importance of plasma protein binding is only to help
Interpretation of measured drug concentrations. When plasma pmteiﬁﬁ
are lower than normal then total drug concentrations will be lower but

unbound econcentrations will not be affected.

2. Drug Discovei'y

During the past 60 years, new drug developments have revolu-
tionized the practice of medicine, converting many once fatal diseases
into almost routine therapeutic exercises. One cause of this medical
advance has been a fundamental improvement in the means of
developing and testing new drugs. This process has been greatly

accelerated by new technology, by financial motivation, and by
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governmental support of medical research. In most countries, the
testing of drugs is now regulated by legislation and closely monitored
by governmental agencies.

The first step in the development of a new drug is the discovery or
synthesis of a potential new drug molecule. By law, the safety and
efficacy of drugs must be defined before they can be marketed. In
addition to in vitro studies, most of the biologic effects of the
molecule must be characterized in animals before human drug trials
can be started. Human testing must then go forward in three
conventional phases before the drug can be considered for approval for
general use. A fourth phase of data gathering follows after approval for
general use.

Enormous costs, from $ 100 million to over £ 500 million , are
involved in the development of a single successful new drug. These
costs include the labor invested in searching for useful new molecules
~ 5000 ~ 10, 000 may be synthesized for each successful new drug
introduced — and the costs of detailed basic and clinical studies and
promotion of the ultimate candidate molecule. It is primarily because of
the economic investment and risks involved that most new drugs are
now developed in the laboratories of pharmaceutical companies. At the
same time, the incentives to succeed in drug development are equally
enormous. The worldwide market for ethical ( prescription } pharma-
ceuticals in 1991 was estimated.to be $ 284 billion. Moreover, it has
been estimated that during the second half of the 20th century, medi-
cations produced by the pharmaceutical industry saved more than 1.5
million lives and $140 billion in the costs of treatment for
tuberculosis , poliomyelitis, coronary artery disease, and cerebrovascular
disease alone.

Most new drug candidates are identified through one or more of
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four approaches: (1) chemical modification of a known molecule;
(2) random screening for biologic activity of large numbers of natural
products, banks of previously discovered chemical entities, or large
libraries of peptides, nucleic acids, or other organic molecules; (3)
rational drug design based on an understanding of biologic mechanisms
and chemical structure; and, increasingly; (4) biotechnology and
cloning using genes to produce larger peptides and proteins. In addi-
tion to these efforts, major attention is now being given to the
discovery of entirely new targets for drug therapy, eg. the intracellular

receptors for second messengers.

3. The Discovery and Development of Re-
combinant Tissue Plasminogen Activator
(rt - PA)

The thrombotic complications of cardiovascular disease are a
major cause of death and disability. Use of drugs to dissolve blood
clots, however, is relatively recent, emerging only over the last two
decades. The only available thrombolytic drugs during the early 1980s
were the naturally uccun'ing substances streptokinase ( from strepto-
cocci) and urokinase { from cultured human renal cells) . Uncertainty
about their efficacy, the great risk of hemorrhage due to a generalized
proteolytic effect of these drugs on key proteins involved in blood clot-
ting, and the lack of clot and fibrin selectivity restricted their use to a
tew academic centers. Moreover, streptokinase was associated with the
significant additional risk of antigenicity and occasionally anaphylax-
1s. So, a more selective or effective thrombolytic agent could ‘have a
dramatic clinical impact. Central to current thrombolytic therapy and a

clear example of progress in the use of biotechnology for drug
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discovery was the research, development, and marketing of rt - PA.

In 1980 Desire Collen, a Belgian physician and scientist long
interested in blood clotting, had begun using a human cell line as a
source of a littlestudied naturally occurring fibrin — selective thrombo-
lytic substance. Only traces of it were detectable in the body. While
the data were of considerable interest, there appeared to be no practi-
cal way to produce enough of this large molecule to effectively charac-
terize or use it. Diane Pennica, a newly hired molecular biologist at
the then young California biotechnology company Genentech, heard
Collen present his preliminary data at a scientific meeting. Pennica,
also new 1o the field, had just started working on approaches to pro-
duce by biotechnology methods — another naturally occurring blood clot
dissolving protein, urokinase. As the two scientists discussed how they
could collaborate, an idea was bom that was to lead to the first suc-
cessful clot - busting drug, establish the value of thrombolysis, and
Jump — start the biotechnology industry.

Collen was searching for thrombolytic drugs that would have
improved efficacy and safety and could be manufactured efficiently.
The hypothesis was that t — PA, one of the body’s endogenous throm-
bolytic substances, might have an enhanced affinity for fibrin in blood
clots compared with its affinity for circulating fibrinogen. The local
conversion of plasminogen to the active proteolytic plasmin thus might
result in selective lytic activity in preformed clots as the insoluble
fibrin was degraded to soluble forms. At the same time, t - PA should
have less effect on other clotting — related proteins and therefore fewer
adverse effects, especially less risk of bleeding, |

Pennica and the Genentech team believed that once they had a
reliable source of t — PA for chemical sequencing and a source of the

human gene, they could clone the gene and transfer it to a microbial
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or animal cell line for large — scale rt — PA production. No one had
ever successfully cloned and expressed a protein as large and complex
as t - PA.

It took Pennica and colleagues 2 yvears to determine the genetic
code, transfect and express the gene, and complete the initial in
vitro studies. Collen, who was now a consultant to Genentech , had
meanwhile demonstrated for the first time — in two patients — the
clinical thrombolytic efficacy of t — PA from the Bowes cell line.

It took 5 more years for clinical trials and regulatory approval of
the recombinant material. In November of 1987, 1t — PA received
NDA approval, and the utility of rt ~ PA has been confirmed and
extended In numerous large - scale clinical trials. The time from the
birth of the idea to drug approval for 1t — PA - was 7 years — one of the

fastest times on record for drug discovery and development.
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Unit Twelve

Text
Medical Psychology

Medical psychology is a branch of psychology and medicine. It is

concerned with research in the etiology, clinical syndromes, treat-

‘ment and prevention of mental disorder. The idea that medicine and

psychology are somehow connected has a long history, dating back at
least to ancient Greece. It became somewhat more formalized early.in
the twentieth century in the work of Sigmund Freud, who was trained
as a physician. He noticed that some patients showed symptoms of
physical illness ( including paralysis, deafness, blindness, and the
loss of sensation in part of the body, such as the hand) without any

organic _disorder. Consistent with his psychoanalytic theory, Freud

believed that these symptoms were “ converted” from unconscious
emotional conflicts. He called this condition conversion hysteria. The
need to understand conditions such as conversion hysteria led some
researchers in the 1930s to study the interplay between emotional life
and bodily processes. The field was called psychosomatic medicine.

Later, the society’s first 25 years or so, research in psychoso-

matic medicine focused on psychoanalytic interpretations for a specific
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set of health problems, including ulcers, high blood pressure, asth-
ma, migraine headaches, and rheumatoid arthritis. During the
1960s, psychosomatic medicine began to focus on new approaches

and theories. It i1s currently a broader field, concemed with the inter-

relationships between psychological and social factors, biological and
physiological functions, and the development and course of illness.

A new field was founded in the early 1970s to study the role of
psychology in illness. This field, called behavioral medicine, initially

grew out of the perspective in psychology called behaviorism, which

tocused on the learning of behavior through classical and operant con-

ditioning. Behaviorism was in its heyday at this time, and conditioning

methods had shown a good deal of success as therapeutic approaches

in helping people modify problem behaviors, such as overeating, and

emotions, such as anxiety and fear. By this time, physiological psy-
chologists had clearly demonstrated that psychological events -
particularly emotions ~ influence bodily functions, such as blood
pressure. Also, psychologist Neal Miller and his colleagues had
demonstrated that physiological functions could be modified in animals
through operant condition. Researchers subsequently showed that
humans often can learn to control virtually any physiological system if
they are given feedback as to what the system is doing. Why were
these findings important? They revealed that the link between the mind

and the body is more direct and pervasive than was previously

thought. Soon they led to an important therapeutic technique called
biofeedback , whereby a person’s physiological processes, such as
blood pressure, are monitored by the person so that he or she can

gain voluntary control over these processes through operant condi-

tion. Biofeedback appears to be useful in treating a variety of health
problems, including high blood pressure and headaches.
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A third field also emerged in the late 1970s, but this one is
within the discipline of psychology. It is called health psychol-
ogy. Health Psychology has four goals. Let’s look at some of the ways

psychologists can contribute these goals.
The first goal is promote and maintain health. Psychologists study

such topic as why people do and do not smoke cigareties, use safety
belts in cars, drink alcohol, and eat particular diets. As a result,
health psychologists can help education programs and media
campaigns to encourage healthful lifestyles and healthful behavior.

The second goal involves the prevention and treatment of illness.
Psychological principles have been applied effectively in preventing
illness, such as in reducing high blood pressure and therefore, the
risk of heart disease and stroke. For those people who become seriously
ill, psychologists with clinical training can help them adjust to their

current condition, rehabilitation program, and future prospects.

The third goal focuses on the causes and detection of illness.
Psychologists study the cause of disease; the studies we saw earlier
showing the importance of personality factors in the development of
illness are examples of this work. Psychologists also study physiological
and perceptual processes. This knowledge has been applied to the
diagnosis of problems in people’s vision and hearing, for example.

The last goal is to improve the health care system and health
policy.. Psychologists contribute toward this goal by studying how
panents are affected by characteristics or functions of hospitals,

nursing homes, medical personnel, and medical costs. With the

resulting knowledge, they can make recommendations for umprove-
ment, suggesting ways to help physicians and nurses become more
sensitive and responsive to the needs of patients and to make the
system more accessible to individuals who fail to seek treatment.
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The goals of the three fields are very similar, and the overlap in
the knowledge used in these fields is extensive. Perhaps the main dis-
tinction between them is the degree to which they are interdisciplinary.
Behavioral medicine has the most diverse membership, drawing

knowledge directly from a wide variety of disciplines in their research.

Psychosomatic medicine continues to be closely allied with medical

disciplines, especially psychiatry. And health psychology-is a subfield

of psychology. As a result, health psychologists are able to draw
directly on the many other subfields within the discipline: clinical,
developmental, experimental, physiological, and social psychology.
It is important to realize also that these three fields are separate
mainly in an organizational sense. Although they have slightly different
perspectives, all three fields share the view that health and illness
result from the interplay of biological, psychological, and social
forces. As this suggests, all three fields are interested in knowledge
from a wide- variety of disciplines and are engaged in a cooperative

effort to enhance wellness and reduce illness.

New Words

psychology [ sai"kolodzi] n. LoFE: .0>FE2%

paralysis [ po'reelisis | n. WEBE, RBREL

psychoanalytic | "saikau.ena’litik | adj. CoFEA I

hysteria [ histioria ] n. fFRE, BKHTEH

psychosomatic [ .saikousou'meetik ] n. H1.OBEHBER, OS5
1, OB BEER

asthma | "asma] n. S g, SRR, BEwg

migraine | 'miigrein; maigren]| n. {3k -
behaviorism [ biheivioriz (5) m] n. #TX 3 N2k, FFhE V&
heyday | "heidei | n. 48%H}H#A
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overeating | 'auvo'istin | n. WA, MBI
pervasive [ po:r'veisiv] adj. BIEM, WA, FKER, BEN
rehabilitation [ "riz (h) 2.bili'teifoan] n. BX, Wi (A A
SEHEAE), R
interdisciplinary | .into (1) "disiplinari | adj. &2#FHE]RY, BHPR
iy, BEEERR
psychiatry [ sai'kaiotri | n. ¥FMIE2E, FHHWISITE

Phrases and Expressions

clinical syndromes Iifi K455 1iE

mental disorder [CEREERS, AR, O

organic disorder g% PEIGAR

rheumatoid arthritis R 4

behavioral medicine 47K [E2¢

classical and operant conditioning %8 BLYE FIERVEME S5 S 5t
voluntary control H F# &

health psychology fi.00H2

healthful lifestyles {gt A= 1 A=t

healthful behavior g HE4T Ky

nursing homes J7 B

Questions

1. What is the professional relationship between psychology and
chinical disorders? |

2. Please say something about Sigmund Freud.

3. How about behavioral medicine and health psychology?

4. What are the goals of health psychology?

5. Please tell something about the healthful lifestyles and behavior as
possibly as you can.
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6. Make a speech or write a summary about the text.

Dialogue

Mental Consult

Psychologist : What's wrong with you?

Wife ; [ heard a friend of mine talk about you and my ears perked
up, because I thought about my husband’s problems. He was
most active until about fourteen years ago, when he had a
doubt with depression. He was treated by a local psychiatrist
with several antidepressants, but never responded. He finally
got better without medication.

Psychologist : How do you feel now?

Mr. Brink ; Well-:-I don’t know---Bad, I feel bad. I put everything
off, don’t want to do anything. See--+ I can't even speak
up. She does all the talking. |

Wife : And it was just the opposite before he got sick, It was me who

always was nervous.

Psychologist; What do you feel when you feel bad?

Mr. Brink : I worried. 1 worried about coming here. I worried all day
and night.

Psychologist : You worried in the night. Is that different from the

morning?

Mr. Brink : In the moming 'm numb. T don’t want to get up. I don’t
want to do anything. I don’t want to talk.

Psychologist : What feel worse, the morning or evening?

Mr. Brink : I'd have to say the morning -+-like now.

Psychologist : Is there anything that will make you feel better for a
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while?
Mr. Brink : No, nothing, nothing at all. |
Wife ; Yesterday he was feeling well. His son was over and took him
out. And he always enjoys that a lot.

Psychologist ; Having your son over makes you feel better?

Mr. Brink ; ( His face seemed to drop, the lines in his face deep-
ened, he looked ashen. ) Maybe for a while ( with a
doubted and weak voice) .

Psychologist . Talking about your son cheers you up?

Mr. Brink ; Not really. Nothing makes a real difference. Talking
usually makes me feel worse. |

Psychologist : When I talk to you, you don’t seem that depressed

Mr. Brink ;: For a short while I can put up a front, but I feel worse
behind it.

Wife . He had to do that in his business.

Mr. Brink ; I can’t accomplish anything. I can't do my work. I just sit
there. I don’t know what to do first.

Psychologist : How does the future look to you?

Mr. Brink : I will never get better.

Reading Material

1. Study of the Implicit of Mental Health
and Need of Mental Health Service for
Different Social Classes

A questionnaire was used to investigate the implicit concept of

mental health of different social classes and the needs of mental health
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service. The results indicated that: { 1) There were significant differ-
ences of the implicit concept of mental health between people from dif-
ferent social classes and with different ages. No significant difference
was found between male and female. (2) The most important positive
components of the implicit concept of mental health were * optimism,
ardor, pure - heartedness” and “quiet in mind and peace in disposi-
tion, be happy to render helps to other”, While the negative ones
were " unsociable, uncommunicative and eccentric disposition” and
“pessimism, despair of life” . (3) The most urgent task for psy-
chologists was “to propagandize knowledge of mental health, offering
service of mental health.” , for few people could confront 1o their own
mental needs, and only 3. 9% subjects are willing to accept psycho-

logical service and consultation.

2. Research on Health and Lifestjrle

In 1965, Nedra Belloc and Lester Beslow began a project to
study the importance of personal lifestyles on people’s health. The
researchers surveyed nearly 7, 000 adulis who ranged in age from
about 20 to over 75, and asked them two sets questions. One set
asked about the health of these people over the past 12months - - -
for mstance, whether illness had prevented them from working for a
tong time, forced them to cut down on other activities, impaired their
continued activities, and reduced their energy level. The second set of
questions asked about their health practices regarding seven issues:
sleeping, eating breakfast, eating between meals, maintaining an
appropriate weight, smoking cigarettes, drinking alcohol, and
getting physical activity.

Were these lifestyles factors important? The survey revealed that
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the physical health of these people was strongly related to the following
health practices; (1) Sleeping seven to eight hours a day. (2)
Eating breakfast almost every day. (3) Never or only occasionally
eating between meals. (4) Being at or near the appropriate weight for
their height. (5 ) Never smoking cigarettes. (6 ) Never or
moderately drinking alcohol. (7) Regularly getting physical activity.

When the researchers compared the data for subjects in different
age groups, they found that at each age health was typically better as
the number of healthful practices increased. The impact of these health
practices is suggested by the finding that the health of those who
“reported following all seven good health practices was consistently
about the same as those 30 years younger who followed few or none of
these practices” .

Were these health practices important in the future health of these
people? Berslow has described later studies of the same group of
subjects. One study determined which people had died in the nine and
a half years after the original survey. These data were then separated
according to the age, sex, and number of healthful behaviors the
people reported practicing in the original survey. The important finding
was that the percentage dying generally decreased with increased in
the number of healthful behaviors practiced, and this impact was
greater for older men than for younger ones. The results for the female
subjects were similar, but the impact of these health practices was not

as strong.

“Why don't people do what's good for them?” We have all heard
that question before. There’s no simple answer - there are many rea-
sons. One reason is that less — healthful behaviors often bring immedi-
ate pleasure, as when the person has a “good tasting” cigarette or ice

cream. Long ~ rang negative consequences seem remote, both in time
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and in likelihood. Another reason is that people sometimes feel social
pressures to engage in unhealthful behavior, as when an adolescent
begins to use alcohol or drugs. Also, some behaviors can become very
strong habits ~ perhaps involving a physical addiction or psychological
dependency, as happens with drugs and cigarettes ~ and quitting is
very difficult. Lastly, sometimes people are simply not aware of the
danger or how to change their behavior. As psychologist Carl Thoresen
has pointed out, “people need to be taught how to be more caring and
more responsible for their own health and well — being, especially when
the social environment commonly promotes irresponsible behavior. ”

Do you believe, as many do, that people with ulcers tend to be
worriers or “ workaholics”? or that people who suffer from migraine
headaches are highly anxious? If you do, then you believe there is a
link between personality and illness. Is this belief correct?

Researchers have found evidence for the view that personality
plays a causal role in illness. For instance, people whose personalities
include high levels of anxiety, depression, and anger/hostility seem
to be “disease — prone” for developing a variety of illness, particular-
ly heart disease. The three emotions involved in the disease - prone
personality are reactions that often occur when they have more work to
do than they think they can finish or when a tragedy happens.

People differ in the way they deal with stressful situations. Many
people approach these situations with relatively positive emotions.
Their outlook is more optimistic than pessimistic, more hopetul than
desperate. These people are not only less likely to become ill than are
people with disease — prone personalities, but when they do, they
tend to recover more quickly. A dramatic well — known anecdotal
example of the role of this optimistic and hopeful outlook is the case of

Norman Cousins, .the former editor of Saturday Review, who devel-

— 185 —



oped an “incurable” and usually fatal illness. His reaction to the prog-
nosis was unusual: he decided he should not believe his doctors’ pro-
nouncement on his medical treatment, but with high doses of vitamin
C and lots of laughter, which he got by watching comic films like
those of Groucho Marx and Laurel an Hardy. As his condition began to
improve, he came to believe he was recovering because his optimism
enabled him to mobilize his body’s resources fight the disease.

The link between personality and illness is not a one — way
street : 1llness can affect one's personality, too. People who suffer from
illness and disability often experience feelings of anxiety, depression,
anger, and hopelessness. But as psychologists Irwin and Barbara Sara-
son have pointed out: A physical illness does not necessarily have to
be catastrophic to exert a psychological impact. Anyone who has had
the flu, has a sprained ankle, or has had a toothache knows how
much psychological damage these relatively minor problems can
cause. Of course, the more serious the physical disorder was, the

greater the likelihood that it will significantly affect a person’s thoughts

and feelings. These psychological changes compound the detrimental

effects of the person’s physical condition. People who are ill need to
overcome their negative thoughts and feelings in order to speed their

recovery.

% #£E X
3
P2 P

EFOHEE R OHEENMEZAND L, BEEHROBRRH
MHSE . KRB, IHITMBB, LEEMESHEADEREK
— 186 —




W—bchse, ZAFLLEME A, B7E 20 e, HigE
Ve n— 2 WAHEABLE &P R & 45 AR HITHIR ., TR
HbEEE D], —85 AH BHARBR F EREER (BAFERER.
F. KHMBERE-HammFrRERE), HEA EH%EEV:
PR, RO, BB IEA X SRE R B T &
RPN, B N RE R, N T2
W AR RIS RGN L, —SEPFGTEAE 20 42 30 4E{REETF 46 7
FIREMFRZEIMHERR, XM N0 FE2E,

Zla, TEX—SUIE R BT 25 4454, O 5 B 24 5 T 1
W oE EZER P IEXS — R IV REBR A8 e (B SR (0 O 0T, 35 i
. B B RSk R A RUB BT 45, 20 42 60 4E4E,
DB BEETHR REF N LS, HWERI—1EE M
i, EEEMFROERNENTSEEZE, 4 YshbERE E)
REZIE], WM A ESRIBZIHMAER.

20 2 70 S, —MFHFEHERT, EXEHRLER
RIEER P HIER], ﬁ&éﬁﬁﬁﬁ%ﬁﬁﬁﬁﬂ Z AT 0
PR RIAT A ESCFIR, 178 3 SO IR E B STE 2 ok e
VEME MR R BT A AT R o TR 3 S22 UR 240t IF Ab F £ st
M, AR BCSHE 6T T BAERE BY A1 IE B 4T i B 42
Bat FAREMT, Gl RE, SEMAIA%HEETh, X,
FERLL K O BB 10 B S R B A 48 I 2 e 3 A T
RE, BN, OHHEF KA R FIIMEI, Bt &0t
BT LA IESh W 4 BRINRE . BFIY A BUBEJS SXUR TR, SR A
RATERE, AFE LR H ELEKJEE{EI RS,
KR A AW E TR ? FAX s e R0, Ok
B A U AR ER SR S8%. AA, mmﬁﬁET
— PR AV F i BB TR AR, T DAE o e
HEARAE RO E A BB B 3= 250 B B 4 B AR 0 R B A AL
EAEIRTT & R S A S A R R A AL

- — 187 —



PO T2 L THEH R, (X4
DHEZ i -—AN o 3E R, SRR RO HE , RO P4 YN E
bR, 1ERAITRE R OB RE A 0T A B B AR — 50k,

F-- BRI AT R, O P2 BT XA R
BIANTI AT 2FRERE WM . HERLELH ., R RIEER K
BOYIR, @aoT, B0 HFRAEH B 20H Y H MBHATE 3
EEIANTR N R4 15 B T H

565 A B BB FRIT G o O B2 I B AE TR B B
Wi E) T AN, BIFREIIETS , AT RRMIE Lo A b KL
K95 KU . ﬁﬁE%EA A2 T R0 FE2E S REE 45 Bt
{IIva%8 B B LAE BT B ATEPRAS, 13T REST 1R A0k e f 1548
A BAR RV R BRI R RS T, OB ST
A, BIANIRATICRTHR 2 At DR B e e & R P A R
5%, BHATHEESBRAIAN RO, X R D AN TR
BRI B IS |

BJa— A B E UGBS AR R A TAEBCE ., OISR E T
FEBE . JTIREE . EF AT FIEE Y I 2% B ERE B SHREO G A=A
SRR RORSEIX A B A Bl iFoE, Ml Tny LI4R ok 3 iy 22
W, FMEER AR L RGEXHR AT R BURFIZT, LR A
TR NEE B T MBI T IR R EsY,

XA B AR AR ALY, ST AR Y R
FEm, BUFS R ER 2 M FE X B R RABERFE, 17X
Ry Rl Rk R 4, ﬁﬂﬁ%ﬁ%ﬂﬂ%%kﬁ“ﬁgi
Blto OBEY SEFERNEBRZRS, B RRHEE. 4
ROOHER IR — A0, B, OSSR
R RO HRAE | RO BEAE | S0 | AR O I AR R 20
Mg S5 22 JARRY.O B 22 R 455,

WHEX =2 R EEEAME Y FERE Y EE
B, REEMZEARES, BX=8RE — 3L FE H W,
— 188 —




TR A e HE RO A A ) L@wﬁALﬁETWim%%g
M, X EASURIEAHR Z FO SR SO, R A
HE K (R R B T A1

* W
INEBH

OIRER . RN T 2R B TR?
FE FARIRAFAGMIARE, BT LA 25T A &2 BR LW B AR ) e i it
s TROER, THERBERE—PERHEKRWA, &
KA STEUL, 2R EEIJLMPLIaR AT, B’A
23R, GRS 2 Bk T .
OFHRESE . BB R L fa] 2
Brink JEA4: . MR- FRANHIE - AU, BOOTIRAERE, RIS H
fta%, SREHEPD, HHEABMTME, B2
ANEEUL . IRETHREBIULT -
F1: FEMAERZANETHE, BERBEEMREK,
DARESR . MIEEN TR A 1 A7
Brink 784 . FRHH.O, WHELRXH, REXNBRIBHLL,
DHRYESE . ISFERE LHL, AR EAA ARG ?
Brink 5G4 : |RAR LARKA, ABER, AHEMIETMAE, A
AEULIS
ODFIES . BB AR M F RS E AR
Brink 564 . HWEHER E, BMEILE,
ODHES . B AF IR s ir—ekng 7
Brink %E4:. %7, I 2FHEE.
Zf HE R G —2, fi L AR 27T, b E R
HEIWH
&@%ﬁ BILTF AR EETT L R e i s, Rngo




Brink J62E: (KT T, B EMSEERT, BELEEAEK
K.) WS —4&IL (BERBMIES) .

LOPRAESE . RBNIE L Af AGH R % — 280G 7

Brink Je4: . AR, #BEAAARE, RIEE F IR E L,

DR . MBRAAGRIERT, GEHRHRIAL.

Brink 64 F-——/h2JL, OAERE LLIIHFAME, HIERA LR
W SE TR KRS .

T, HEE P ABAZEEM.

Brink JE4: . ITARBSE AT EHNE, T A2 EI AN A G TIE,
WAHE LT 4

PR RIE AT anfr?

Brink B4 . ANLSHIIT

llllll

Bel iAot
L. AEHENRVERERZRVERERSBRRRNEE

MRS RZE, XA R ZHE RO B RS SO TR R
W55 T KRBT THEEMR . EREH: (1) AREESHE.
A FEB AR OEMERN S BEARR, BEHEMLEZERA
ARBEHER. (2) OCHERMANEA KR MR R
“RhERME . AEE. R M LS. IRIBA A . KT
AN LE_BEJF{E AR RIS R LRI AR IE B “ MR, S A
A" M “TEW., MEBREEL, (3) ShoBER kD,
EELH@E%E “HIZOHBERAR, FRLOBEIARS”, N
AHBIDH ABBIER B CH.ORRERK, 183.9% AR
T 520 LR AR S5 AT )

— 190 —



2. XFRRNEETTSIBIHAR

1965 4
A 35
£ K%y 7000 45
e A 1t 12 4N H B fg R L,
i fR 1K — Bt ]

I‘r

YEixi

HRELTG BINREST
fibu AT T B ¥ sl A9 -E > 5 Tl

4, Nedra Belloc ] Lester Bealuw ;.

f*%%ﬂl’]iﬁﬁﬂ?
FRE 20 2 B 75 BRI A
Fil N R AR R AR K BT L

ML AR A U

XL 7 A
HO SR R A0 Th
7 2] 8 /i, (2) JU

i

HY @

-4

iR .

MR T — Ik
N B

A IR — LA TR B, IS
FEICAUATIRER K. B _ERBHE TR T
FEAR . FE. I,

=N
ZESEIE R

—E R B FE

i

]

"F

(1)

A, )

FOBREARRER? MARR, XEA
X EfRERE ST Z IR KRR 2
FRIZR R, (3) MABHERIE,

S

(4) BESSEHTEERHFT. (5) ARBIHE, (6) WA

i,

1]

N

— PR,

A, 58

RACABL

X SRR > 15 6 5 3 (Y it B T
BT T HEARIETT, W9 4
VER . PR BT A B ) A3
U H R, T

B 1% M4

FRIAFREIIBRMNE L,

EFEANRPBLRRTRIHERAREW, XatrgmeEsmp, g

0\

fiat
B B ER R, AR F R BN R

M EA IR K.

R AAIA X B RS P

AT B R . 6T XA RB B A — M a2

i

A, —PJE
S, BAn 2 A Mar 22 I B oK s B

PR W

TR (7) ARERNETBE.
A ] 4F 88 2H 32 R R BE Rk a R R
FESJRE, BIRHERRER, &5EY,

AR

FREZREBAFLTHE, &
AT 3K,

i7"
hHER,
SRR ET LA AL

-:‘I-I-

H

45 R T R TE

K rEH
X LEfR bR
e R~ 1 G
AR 30 B (HAR A BRI A X SO B ) A A B A et

[ FL? Berslow Xt [8] — 20 52 iR,
o B
& B
TR T L %F

DR:TE A BYS
FiRZ%
TR EH BRI

— 191 —

it



) i A AT REE_ L AR IR . 55— 1R afﬁ%é‘.fl,kﬂ]ﬁ
FHR B4 2 B A a7 AR T N, BinS— *‘"“%Jﬂ“* ETF
SRR N R . S8R, —LEFT Al BEAE AR A A 2 58, T
REILTF=4E T B0 AR, 1) 0018 2 1 Rt A sk AR M AR Bt ﬁlﬁ—-’?‘!ﬁ
R R A IF AT R 15 B Y e ) T A 0 3% A (e SO A 1 894
Ao IEANLFE2EZK Carl Thoresen 38 HH AT BIZECA ALTEAAT % H:
fREEMER T UE SO, $59E MR m Rt
A FTAETT B = AR,

IEANFZ AIREE, VRE B ARG 7 % B & B AR i A
TAEEE, MfRRBEM AN BRER? WRRAARE, AT
B Z B W REAF R —ERBC R, X APUL A IE ARG 9
WA BRI T 3R M #6 78 530 o 4 0 25 8 5/ 16 AT
Yoo BN, ABEAVER U SRR AR AR, B/ B A AL
BRI, 5EERER, BNECER. YSAMTE521
MRPELZRART R TAESGRR AR, X =f4G BREEE A
WAL FEALR.

AIEEE A 895 AR, iﬁF%AJ AH X 1 T B 4 Ak
SRR B L FNE TER ., FERXFRYE, 548500 HERE
WIARLL, MIIAESR, BMES TRa e RimmsE . — IR
JIT JB R0 B 5% T 53 YOS 248 TR0 R 25 B 7 e 0 ) e e i)
s& Norman Cousins, R (RPNIEL) MHE, ST —fK
AARET . —BIANEBGNER. BMAZE TS 8RR FE
FH: T ROAHBELAMEZSYETT, Wik B4
# C A HF Groucho Marx , Laurel Fi Hardy 2 B T A%
WIATERIGITIRIG . M B ACIRBLIF LR IT 0T, fh P IR AR S {2 i
LK R R R SR SR 2550 T SR PN ZR I 7 8 S R B v
PR MR Z B e R AR — KRBT, BoRdast—A
HOTEAS 7= A RO o 3 52 950 0 R TR 86 417 B85 19 A 228 78 IR B0 s
AR, WM, (HE, Fin.0 P25 win # Barbara Sara-

— 192 —




son FTFEHB9: S FHEBE A —E S 2 KMEEH ™= 4 O &
W, {AEfBRE . GRS TR A ZSHEXE/NER
RO BEGEDRELZ R, MR, SR MR E, 2
— A NRERE A0 nT BEE SRR K . X .0 B i B B AOIR
OLHIPE . I, ABEE BRI A T2 50 il 7 i AR A 45 LLR
RIKE SRR

(FRW F 4)

— 193 —



References

1. Lodish Harvey, Berk Arnold, Zipursky §S. Lawrence, et
al. Molecular Cell Biology. Forth edition, 2000, New York.
W. H. Freeman & Co. |

2. Alberts Bruce, Johnson Alexander, Lewis Julian, et
al. Molecular Biology of the Cell. Forth edition, 2002,
Garland Publishing, Inc.

3. Birgit H. Satir. Modern Cell Biology. 1983, New York: Alan
R. Liss, Inc.

4. van Luyn MJ, Tio RA, Gallegoy van Seijen XJ, et
al. Biomaterials. 2002, Dec; 23 (24) . 4793 - 4801

5. Zandstra PW, Nagy A. Annual Review of Biomedical
Engineering. 2001, 3. 275 -305 |

6. Cao QL, Benton RL, Whittemore SR. Journal of Neuro-
science Research [ J Neurosci Res] .2002, 68 (5). 501 -
510

7. Seeley RR, Stephens TD, Tate P. Anatomy & Physiology.
Third edition, 1995, St. Louis: Mosby - Year book, Inc.

8. Ozmen B, Ozmen D, Erkin E, et al Lens superoxide
dismutase and catalase activities in diabetic cataract. Clin
Biochem. 2002, Feb; 35 (1).: 69 -72

9. Khosravi J, Diamandi A, Krishna RG, et al. Pregnancy
associated plasma protein -~ A: ultrasensitive immunoassay
and determination in coronary heart disease. Clin Biochem.
2002, Oct; 35 (7): 531 -538

10. Robert F. Weaver. Molecular Biology. Second Edition,

2002, McGraw - Hill Higher Education, International

— 194 —



11.

12.

13.

14.

I5.

16.

edition ISBNO - 07 — 112287 -7

Roitt I, Brostoff J, Male D.Immunology. Sixth edition,
2001, Harcourt Asia Pte Ltd & A & T4 H R+t

Jean — Paul Duong Van Huyen, Dominique Batisse, Didier
Heudes, et al. Modern Pathology. 2006, 19. 1277 — 1288
Luigi Giarelli, Mauro Melato, Guglielmo Antonutto.
Translated by Ettore De Girolami. Color Atlas of Pathology.
1985, The C. V. Mosby Company

Bertram G Katzung. Basic & Clinical Pharmacology. 2001,
MR TUAR S i

e, sk . BRET XRIIMUBFM TR =4 T2,
Surg Radiol Anat (& [EEC -5 /Mg il 2 d4 ) . 2001, 23
(2). 111 -114

SR . TE AN HIMAY . Surg Radiol Anat ( #: F ik 4t 541
BHRERIFSRE) 1995, 17, 47 -52

— 195 —



