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UNIT FIVi MEDICAL SCIENCE AND KNOWLEDGE
READING~TEXT ONE
STRUCTURE OF THE BODY

(1) The human hody is an amazingly intricate
gtructure. There are surface deftails such as the
facial features, the hair, and the nails. There
are also many meters of irntestines, many kilome-
ters of nerveg, over two hundred hones. and count-
iems millions of cells. Yet the bodv is not a ho-
pelegs jumble of uniink perts, joinecd together in
hit-or-misg fagshion to form a living heing. On
the contrary, it represents a striliing combiration
of clesely interlinked bagic unit,
(2) The common subsatance of which all liviag
creatures are fashioned iz called protoplasm, from
two Greek wordg meaning "first form." This jelly-
like substances mey be the mogt complex material
in the universc. t is the source of all the bo-
dily activities of living things, large and small.
(3) CELLS. The protoplasm of the human bedy is
contained within cells, which are {the structural
units in the body. Most of these are too tiny to
be sgeen with the naked eye. The protcplasm of a
cell is divided into two parts: nucleus and cyto-
nlasm thet surrounds it. A thin, glightly elastic
membrane forms the outer surface of {he cell.
A gimilar membrane, which is called the nuclear
membrane, separates the nucleus from the cyto-
plasm.
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(4) The nucleus is generally round or egg-ghaped.
It contains one or more dari round bodies, known
as nucleoli, snd a number of extrcmely fine, slen-
der threads bearing mary irregulsr granules along
their surfaces. These threads are the chromoscmes.
The factors of heredity - the genes -~ are located
in the chromcgsomegs. With the excedticn of the
reproductive cellg, every true cell in a given
living creature has the seame kind and nunber of
chromogomes. 1In each human cell, exzcept for the
reprodutive cells, the aumber ig 46. TBach mature
reproductive cell has 23 chromosomes.
(5) Living cytoplesm is a watery fluid in which
various sheuwical substances, such as proteins,
fats, and salts, ore dissolved. Cytonlagm is
not just a structureiegs solution, however. The
molecules, of which it conaists are arrsnged in
granules, tareodsg, and other structures, all so
small that only the electron microscope can ro-
veal them clearly. These tiay structures within
the cell are called the cellular organelles.
They are the sitg of ell-important events, such
as the controlled release of energy from nutri=
ents and the manufecture of new compoundsg on
which growth depends. '
(6) The cytoplasm also contains nonliving sub-
stances, which range from small, clear fat drop-
lets to fine grains of pigment. In certain

cases, bacteria and other foreign particles may



ba scer in the cyiteplasm. Offten they are uindeis
coing slow digestion. 'There are many million of
nillion cells in ocur Lodye The wed pDlcod cells
~lone romber about twenty~five miilion million.
ind yet each cone of ug originated os o single
cell - a fertilized egg. Prom this egg, all cur
cellg were then derived by = process ¢f cleavage,
or division.
(Ti This type of cell division is mown ag mi-
togig. It ig of great importence i the growth
arnd deveiopment of the body and iu naintenance
and repaire when the body esnd in full grown.
Ceils earve continually dying end being replaced in
sur bodies. Thousands of dend cells ere washed
Trom the surfece of the skin every time we bothe.
Lt has been estimated that during every éecond of
our 1life, 10,000,000 red blood cells die and arc
replaced by new ones. A muscle cell, for example,
is especielly adapted to contiract and preduce
movement; a kidney cell, to assist in producing
and excreting urine. .
(8) TISSUES. Similaxr cells arz grouped together
in a regular fashion $o form tissues. Muscle is
ona type of tissue. It consists oif thousands of
fine filaments or fibers piled up gide by gide.
Each fiber i1s a muscle cell. While it is true
that any tissue is made up primarily of a single
cell type, other types are also usually present,

Thus cells of connective tissue, loosely arranged,
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pernetrate the gpaces in and areind the muscie
cells end nLold them togeitner. Lonmnective tissue
knits various other body tissurs into working
unitse.

(S) There are four mein kiundz of tissucs. There
are: 1) the proteciive, or i

cover the cuter surface of
certuln internal orsens 2
contractile, tissues; ) the sonnciive ¢nd sup-
porting tissues; and 4) the conducting, or ner-
vous, Tissues.

(70) Epitheliume The orotective, or lining,
tigsue is commeonly calied epithelium. Its cells
are calied epithelial cells. Some are f

others are like cubes, and still othera are cy-
liérical in form. The outer tort of the gkin,
fer instance, congists of lsyer upon 1ayer of
flatiened epitheliel cells. In the digesgtive
trect, the epithe.ial cells are mostly in the
form of tall cyli.ders. The windpipe and parts
of the lungs have an inuner ccating of speciélly
adapted epitheliel cells with large numbers of
tiny, flexible cilia, or threcds, which beat
with a whiplike mciion sweeping mucus, dust, and
foreign matter up into the tarocat. Neot all
epithelial cells form lining tissues. Many of
them become modified for quite different func-
tions. For example, various types of glands,
from the sweat glands in the skin to those that
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gecrete digestive juices in the stomach, sre dexriv-
ed from certain epithelial cells.

(11) Muscle. The second large group of tissue is
the muscular type, There are three kinds of mu-
gcles. 1) Smooth muscle, is found in the -
viscers, or internal organs, of the body. Smooth
muscle is gpread in delicate strands and sheets
throughout the digesiive tract, the urinary and
reproductive organs, the blood vessiles, the res-
piratory system, and elgewhere. I+ provides for
movements that are not under ovr control but are
indispensable for the fuanctioning of our bodies.
2) Skeletal muscle is more femiliar to ug., As
the main indicates, it is attached to and moves
the bornes of the skelecton. All muscle cells are
long, thin filaments. 1In the long cells of gkele-
tal muscle are found large numbers of filasments
called myofibrils, which run lengthwise through
the cytoplasm. They are marked with alternating
dark and light bands. 3) Cardiac muscle is found
in the heart. Here the cells are joined end to
end in a continuous branching network instead of
being set off as separate units. This arrangement,
in which each celliis directly connected with its
neighbors, seems to be well adapted for producing
the sustained, rhythmis contractions of the heart.
(12) Connective tissue. When we spesk of connec-
tive tissue, we have in mind a large number of

gimular cells all embedded in a fluid or soliad
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medium, called a matrix. Such divers saings as
blood, bones, cartilage, tendons, ocnd ligunents,
tissue 2ll fall within this class. In blood,
the cells are red and white blood ceclls. The
matrix in which they are contained ig the fluid
blood plasma. In cartilage and bone, the cells
are trapped in more golid substances. The nmatrix
of bonc is hard tccause of the presence of large
amounts of colcium salts, which give bone its
golidity and strength. The soft connective tissue
are composed primarily cf irregularly gtar-shaped
cells within a gemifluid substance. In addition,
fine fibers through the matrix, making it denser
and stxonger. The strength and elasticify of
loose connective tissue is dependent on these
fibres. The gkin, for instance, is firmly atta-
ched to underluing structure by bandsg of loose
connective tissue. ,
(13) DNervous tissue. The conducting, or nervous,
tissues are found in the brain and spinal cord as
well as in the nerves that connect these organs
with the vegt of the body.A nerve cell consgists of
two elements. One ot these is the cell body, a
tiny irregular mass of cytoplasm cintaining the
nucleus, several granules, and many tremely fine
fibrils. The second element is generally made
up of one or more filaments of cytoplasm extend-
ing out from the cell body. One type of filament
carries impulses away from the cell body., Some
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of thewme filaments are almosgt unbliievaobdly long
-gbout one maver in length.
{14) ORGANS. Just as the celis are grecuped %o
make tissues, tissues are combined to form still
larger and more complex units, the organs - the
gtomech, the intestines, the trachea, the kiduey,
the spleen, the liver, the heart, and others. The
organ that is called atomach bregks down the food
we eay into simpler compounds, which the body con
ugse. The mechincal action of the gtomach is made
‘possible by its strong muscular wells. As they
contract, onythirg within the stomcch ig churned
and broken up. Three layers of smooth muscle
make up mogt of the thicknegs of the stomach wall.
One layer runs circularly eround the organ, ano-
ther layer is arrsnged lengthwise, and the third
is oblique. The inner surface of the.gtomech is
thrown into folds, and over these the enithelial
covering ig fitted like a glove over the fingers.
iIn the deep grooves that lie between the folds,
different glands are developed frorn the epithe-
lium: These gzlends secrets the various digestive
juices that agsist in the chemicel breakdown of
food. In come organs - the gtomach, for example,
- mugcular tissue predomingtes. In others, like
the kidney or liver, gpecial epithelial tissues
make up the bulk of the organs. In the brain,
nervous tissue is naturally the most important
element. The trachea is an example of an organ
where connective tissur is predominant.
Te



£15) BS¥YSTENS, Orgens g e grouped togeihslr o

form gystiems There arc mine priacipalic systems
in the human hody. They cre sgkeletal and muscu-
lar, circulatory, regpiratory, digestive, nervous,
endoorine, lymphatic, urinary, and repreoductive
gystems.

1) Skeletal and muscular system, or motorial
sygtem,. This system consists of bones, cartil-
arses, articulations and mugcles. The humecn ske-
leton is made up of two hundred cnd six bones.
These bones, including skull, the axial skeleton
end appendicular skeleton, serve as a framework,
giving foim to the body, protecting the vital
orgaus, and bearing weiht and strain. They are
algoc a chemical lohoretory, where red blood cells
are manviaocturcd, and = storehquse for the vital
minersl calicium, whica is supplied to the blood
stresm as it is requir-e. Human muscle is flegh;
it is made up of bLoundies of fiberg, each fiber
being a cell. The more than six hundred different
mugcles in the human body account for all hody
motion as they alternately contract and relax.
They range in length rrom less than ene half of
a centimeter to more then one meter.

2) Circulatory system. The circulatory, or
cardiovascular, system comprises a pump = the
heart « and a network of bloed vessels - arter-
ies, veins, ard cappilaries. Oxygen-=rich bloed
is pumped by the heart to the different parts of
the body through the aorta and other arteries.
8.



e I TR : L -3 R
dAnz i to the tigsus:

then passes tc the vel
eart. This system alse plays o role in regulating
vodly tempernituie.

3) Reapiretory system. Rospiration is the
arcsess by which oxygen ig token up Ly the body
and csrhon dioxide is eliminates.  Talg gas ex-
chenge takes place in the lungs, ths alr being

P

zonveyed to and Trom the lunge vy the olir passages.
Oxvgen, drawn in when we inhagle,; pegscs by way =7
she pharynx, larynx, tracheu, and broanchi to ifae
iungs. It iz absorbed by the red blood cells as
zlood vaszes through the luugs, The oxygen 1icg
then carried in the blooed to the cells, where Focd
@Materials ig oxidized end the weste producte car-
von 4iexide and water sre formed, The latter
sreducts ore trangrorted in the btlood to the lungs,
and ore expelled when exhale.

_ tive gystem. In this asystem, the focd
that is taken inte the body undersoes = geries of
physical chenges, giveg up its nutrients te the
tispues,and then is discharged as waste matter{fece
frem the body. In the courge of these transfor-~
mehiong, the food passes through the digestive
tract, a long tube that is expanded in certain
places. The tube is made up of the esophagus, the

9.



gtomach, the =il and lex.e inteastine, the reo-

tum, ond the anua.

p B
nuinan Hody, the acrvous system is the mest high!;
Azveloped and most complex. The nervous gysten
is dividced into the cental nervous gysten{Cis)
cempriging the brain ond spincl coxd, aad the

peripheral necvous system comprisi
and cranisl rerveg whici: conncet the CNS o other
orsans. L% gerves o contirol ond ccordinate the

furctiong of other owxrgong, which it achieves oy

teapnsmitting information between them and the

2
rain in the foim o7 rexrvous iopulesses. Herroug
tissue is composcd of nerve colis {(neuronenl,
and neuroglia which arc analczcus to the fidro-
blosts of connective “issue,
b) Engocrine gysten. The endocwine sysvcew i
made up of a group of glands czlled andocwyine

=

:landg, or glande of internal secreticu. Thay

)

include the pituitary, the thyroid, the parathye
roids, the islands of Langethans (in *tha pancrcas)
the adrensls, the gonads (mex glonds) and, poi~
haps, the thymus. These glands secrete hormones,
which pass‘into the blood stresun and which help
to regulate the sctivities of the hedy.

T) Lymphatic system. This system consists
of a series of ducts- the lymth veaselis - throuzh
which flows a fluid celled lymth. ZLymth is deriv-
ed from the tissue fluid that occrpies the space

between cells. It is emptied from the largest
10.



ducts in the gystem into two big veins of the neck
and merges with the blood gtream. Mogt of the 1ly-
mth vessels have, along their course, enlarged
gtructures called necdes. The nodes trap various
particles, manufacture white bhlood cellis (the so-
called lymphocytes), and slgo produce antibodies.
8) Urinary system. The urinsry trects con-
gigts of the right ~nd ledt kidneys in which the

urine is fermed, the avipary bladder dn-which it

ig gtored, twe uweierg which convey ¢ urine

down S0 the urinary »iadder situntec in the pelvis,
and the urethra through which the w.olac ig voided.
The kidneys regulete she cheomilenl coumosition of
thie body fluids by verying the coacgumition of the
urine. EBach kidney ig about 10 em Lsioz and is
glituated high up on the pogtericr acdominsl well,
close to the gpine. The irea of the back cverlying
the kidney is loin.

9) Reproductive gystem, The oxycns coanceraned
with reproduction are know: as the scihital orzans
or genitalia, and include the gone.,;, namely the

testes and ovaries, which praduce the mele and
famale germ cells or gametes regpeci’vely and
secrete the appropriate sox hormonasgs, androgerms in
male and ocestrogens in the famale.

(10) Besgides theses systems, thc integumentary
gystem is alsc en important system. It ig made
up of skin, hair, and nails and the siiuctures as-
gcclated with the skin. This system protects the
underlying tissues, acts as a sensory orgen, and
‘ 11



plays an important part in regulating vody tem-
perature and in excrction.

NOT&ES TC THE TEXY

1. in hit~or--migg faghion: -~ in sr irvesuvliar

[0

menner, 'Qit=0r-iniss’ hewe Lz sa adjective.

£ R P, P ) )
il digil, s - Tne
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3. muclecli

2. a living. beings-a “iving thing A4y
J

cf the word mucleclus (nju:sik
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0. The molocules, ol which it coneists o '¢c ar-
renged n granulies, thresnds, other aitruciurea,
all so small that orly the electron microgcope
can reveal them clearly: -~ The word *it' xre-
fers to cytoplosm, and ‘21! sgo small thate...
+» ¥ is an appogitive to granules, threades,
and other structrucsg.

240 BB PR 4T AL, 2B R AS RN
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To ce%ﬂf&r organelle: = 47 fiss'd

8. red blood cell: - The medical terminology is
erythrocyte (i'rierousait).ZLMufdfy, 4Lk

12



9. the axial skeleton and appendicular skeleton:
~ that is, the skeleton of trunk and limbs

10, The nervous system is divided into the central
nervous system (CNS) comprising the brain and
gpinal cord, and the peripheral nervous system
comprising the spinsel and craniaal nervous
which connect the CNS to other organe.

WERARSFHALREOABWERE (R AHHELR
%), WABREAE AR, EE b2 R LR
AR LR N BRRIRBL R,
11. oxygzen~rich:= {(adj) B an
12. It gerves to control and coordinates the func~
tiong of other orgens, which it achieves by..
sse:t—= Both 'it? refer to the nervous gysten,
and which clause refers to the whole predicate
in the main clause.
~==-~ in the form of nervous impulesesg:- A A%
BRI R,
13. the islends of Langerhans:- 28, BES, 7
JREER AL A4, H A R4 W -W—F A 484,
R $ % ( insvlin) SN BIRAREZ—.
-~=—= Paul Langerhans:- (1847 ~ 1888)
R, AN, KEREER,
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SUPPLEMENTARY READING
BLLS, TISSUES AND ORGANS

(1) The unit of structure of the body is the
cell. Cells differ widely in their functions,
and cells of the same itype are aggregated to form
tigsueg, different tissueg veing combined to form
more complex structures, i.e, the urgaens. Al-
though cellg differ widely in their size, shape
and other deteils they do have certain structural
features  in common. All cells consist of pro-
toplasm surrounded by o cell membranc. The »nro-
toplasm is gubdivided into the cytcplasm which
forms the bulk of it, and e dense oveid body cal-
led the nucleus which is surrounded by a nuclear
membrene and may contain one or two small -
nucleoli.

(2) The nucleus contains the genetic materials
of the cell and is responsible for transmitting
this during cell division. It also governs pro~ ..
tein synthesis and hence is necessary for the
continued existence of the cell. There arc other
distinctive bodies or organelles in the cytoplasm
including the rod-shaped mitochondria which are
the sites of aerobic energy production in the -
cell, the endoplasmic reticulum concerned with
protein synthesis, and the lysosomes which contain
hydrolytic enzymes capable of destroying foreign
particles such as bacteria. Extraneous metter
may be engulfed by the cell by a process known

14



