U N
AL T B 2 9L 38 R

BAG: ik KEH

T 4 REE ZEE

Bl f BE T OB EESm O£ P
h F(MERZEENF)

pal
B
%
i
bl

FXRE I KB

il
iy
&
8t

3N

PREEE &= i RS



EHEM®mEB (C1P) i

BB R S D T SR PR A TR R / R AR, RS ES . — |
. ARZRIBAS A AL, 2015.7
ISBN 978-7-5675-3883-2

.00 ... T.Of ... @2 ... . QB —Jiif — mai ks —
#kt V. O H31

Hh [ A A0 CIP Bl %5 (2015) 5 165815 =

BIFAFRIE HEMEFREHE

T R EEE FTE=E
NBEwmE B =L
BivgmE TR
FEmugit SIES,

BRRARIT  ERIDBASEhMRAL
A it EEmePlAtEs 36635 {igm 200062

Y I www.ecnupress.com.cn
B {5 021-60821666 [TEUEE 021-62572105
ZAREBIE  021-62865537 I7IFE (BRNE) EBiF 021-62869887

o i EBmPUILES 3663 SALRIMBASRA ST EISC
XX [E http://hdsdcbs.tmall.com

Bl Rl & AEMEIEISBIREAT

FF & 889x1194 16 FF

EQ S 16.25

¥ #H 360FF

AR R 2015 F 8 HE 1hR

ED R 20158 8% 1R

# = ISBN978-7-5675-3883-2/H * 793
E M 39.007T

HRA £ 18

(AN B R A5 A ERTT B R, 35 A7 [l AH 2 b o e sl 3 021-62865537 HEAR )



Unit 1

Passage A SKeleton and MUSCIES. .........ccveriieiiiiiieiieieeeesteste et e et eteesteesteestaesbeesssessaesseesseesseesseessaesseesses 1

Passage B Bone Development GIOWEN............cciiiiiiiiiiiiicie ettt ettt et etee v e sveeseveesesaessaeensaeens 8
Unit 2

Passage A The Digestive System and HOW It WOTKS........c.cccovieriiiviiiiiiiecieieseee e 13

Passage B DigestiVe SYSTEIM.....uiiciiiiiieiiieriieetieeitteesieeeieeesreesereessseessseessseeessesassseessseessseesssessssessseesssseanses 20
Unit 3

Passage A The ResSpiratory SYSIEIM ......cc.eccuiecverierierieeiieteeteseeeseesteesseesesssessaesseesseesseessesssesssesssessesssesssensns 26

Passage B Mechanism of Breathing.............coveciiiiiiiiiiiiiiicsccicce ettt st e e esseesvessnesseesneens 34
Unit 4

Passage A The Heart. ..o ettt e e et e et e ereer e e e e e e e araee s 40

Passage B Circulatory SySteIm. .. ...o.uiuiiiiiii ittt et e ie et et e et e erreren e e errrerran e e r e eeraenes 47
Unit 5

Passage A The Formation 0f UTINE.........c.oiiiiiiiitiii ittt et e et et e eeree e e stee e s e e e veeeens 52

Passage B Structure and Function of the Kidneys.............cooiiiiiiiiiiii e e e 59
Unit 6

Passage A Female Reproductive SYSteIM. ... ....oiiiiiiiiiit it e reree e e e e e eeee s 63

Passage B Male ReproductiVe SySteIM. .. ..o.uvuiirititiitiiteeteete e te et eterite e s rrrerae e e e e e e neees 70
Unit 7

Passage A Brain Structures and Their FUNCHONS. ... .....oooiiiiii e e 75

Passage B Central and Peripheral Nervous System..........c.viviiiiiiiiitiitit et eeerees e e e eeeee e 83
Unit 8

Passage A Overview of Endocrine SyStem...........oiuiuiiiitiiiitii it et 87

Passage B Mechanisms of HOrmones ACtiVIty.........ovveiiriiiiiiiiiiie ettt et tieeie e e reerreres e e eenees 95



Unit 9

Passage A Introduction t0 VITAMINS. ......oueiutentitit ettt et e et et e ete et e e erien e ereesirenae e s e e aeeeens 100

Passage B Brief Introduction to NULIIION. ......outiiiii i e e e e e e e ee e 109
Unit 10

Passage A Protein MetaboliSm. ... .....oooiiii e e 113

Passage B Sugar MetaboliSIm. ... ...o.uiuiiriiiiii ittt et et e et ae e st e e e as 120
Unit 11

o Tt Yo N 0] TS0 ] e 13 1 T 125

Passage B Fluid and Electrolyte Balance..............coouiiiiiiiiiiiiiii e et e ceiesee e e e ee e 132
Unit 12

Passage A The IMmUNe SySteml........o.oiniiiii e et st e e 137

Passage B ANUDOAY . ........intii i e e et 145
Unit 13

Passage A CellS. .. ..ouiinii i e 151

Passage B Cell Growth and Reproduction................ooiiiiiiiiiii e 159
Unit 14

Passage A GeNetics O CaNCET. .. ....iuiti ittt et ettt ettt e et e e e e e 164

Passage B TUmMOr BiOlogy . .....o.oiuiitiii i et e et e e 171
Unit 15

Passage A Introduction to Epidemiology.........o.viuiiiiiiiiii et e e e 175

Passage B Epidemiology in Public Health Practice...............coooiiiiiiiiiiiii i e 182
Unit 16

Passage A The Specialties of Pathology.........c.ooiiiiiiiii i e e e 187

Passage B The History of Anatomic Pathology in Europe..............c.oooiiiiiiiiii e 195
Appendix

APPENAIX I GlOSSAIY ... ettt e 200

ApPPendix I PrefiXes......ovieirieiiie et e sseeese e e e 0 21 ]
AppendixX I SUFAIXES.....coueuiiieiieiieeee et 215
Appendix [V Medical ADDIEVIAtONS. ... ...uininitie et 217
Appendix V References and WebSItes...........oooviiiiiiiririiiiiiii e e aen 0. 224
Appendix VI Ky t0 EXEICISES. .. .uvuttttiiiiet ettt e et e e e ene e 228



Passage A
Skeleton and Muscles

@ Pre-reading Activities

I. Look at the diagram below. Try to describe the bones in the human body.

Skeleton

St Muscles
{FRONT) .

o
Skull ©
Sterno-mastoid

Clavicle __ Trapezius
Sternum Dieltoid

External

Ulna N Fxie
Pelvis— & M\ Oblique
Sacrum .!... Gluteus

Y
7 '\r‘lnmmu K

Vastus Extremus
Biceps Femoris

II. Try to understand the following terms before your reading.
bone /boun/ n. rigid organs that constitute part of the endoskeleton of vertebrates ‘&, ‘B
skeleton /'skeliton/ n. the hard structure (bones and cartilages) that provides a frame for the body of an
animal ‘H5#%, ‘B2
muscle /'masl/ n. one of the contractile organs of the body fJLA
joint /dzomt/ n. the point of connection between two bones or elements of a skeleton &7
tendon /'tendan/ n. a cord or band of inelastic tissue connecting a muscle with its bony attachment i
cartilage /'ka:t(n)lid3/ n. tough elastic tissue, mostly converted to bone in adults X F
ligament /'ligom(a)nt/ n. a sheet or band of tough fibrous tissue connecting bones or cartilages or

supporting muscles or organs )7y
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O Text

Introduction

1

From the head to the toes, bones provide support for bodies and help form the shape'. The skull
protects the brain and forms the shape of the face. The spinal cord, a pathway for messages between the
brain and the body, is protected by the backbone, or spinal column. The ribs form a cage that shelters the
heart, lungs, liver, and spleen, and the pelvis helps protect the bladder, intestines, and in women, the
reproductive organs. Although they’re very light, bones are strong enough to support the entire weight.

Joints occur where two bones meet. They make the skeleton flexible — without them, movement
would be impossible. Muscles are also necessary for movement. They’re the masses of tough, elastic
tissue that pull the bones when moving. Together, bones, muscles, and joints — along with tendons,
ligaments, and cartilage — form musculoskeletal systems and enable human beings to do everyday
physical activities.

Medullary ca\vil_\'

i .t ™ 1_/ -"JAri‘l'r"T“"
Blood vessels 7 ™~ rticular cartilage

\ \ 4 \ . Spongy bone
e B \"\ ’-‘ rd
Perio steum )“' s
ai M - Secondary

| \ ossification

| '-'_f-_.}center
Bone collar  / \ Primary / hineid
ossification n d \_‘
center Epiphyseal plate
Hyaline Periosteum
Sam]ag? Compact Bone
model”

Bone Growth

Bones

3

The human skeleton has 206 bones. Bones begin to develop before birth. When the skeleton first
forms, it is made of flexible cartilage, but within a few weeks it begins the process of ossification’.

Ossification is when the cartilage is replaced by hard deposits of calcium phosphate and stretchy
collagen, the two main components of bone. It takes about 20 years for this process to be completed.

The bones of kids and young teens are smaller than those of adults and contain “growing zones”
called growth plates. These plates consist of columns of multiplying cartilage cells that grow in length,
and then change into hard, mineralized bone. These growth plates are easy to spot on an X-ray. Because
girls mature at an earlier age than boys, their growth plates change into hard bone at an earlier age.

Bone building continues throughout one’s life, as the body constantly renews and reshapes the
bones’ living tissue. Bone contains three types of cells: osteoblasts, which make new bone and help
repair damage; osteocytes, which carry nutrients and waste products to and from blood vessels in the
bone; and osteoclasts, which break down bone and help to sculpt and shape it. Osteoclasts are very active
in kids and teens, working on bone as it is remodeled during growth. They also play an important role in

the repair of fractures.
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6 Bones are made up of calcium, phosphorus, sodium, and other minerals, as well as the protein
collagen. Calcium is needed to make bones hard, which allows them to support your weight. Bones also
store calcium and release some into the bloodstream when it’s needed by other parts of the body. The
amounts of certain vitamins and minerals that one eats, especially vitamin D and calcium, directly affect

how much calcium is stored in the bones.

e

’ -.'; ﬁ
'..'__i'tl'}
|.";

=T muscle fibers

cell nuclei separate muscle

cell nuclei

““muscle fibers cell nuclei cells
Skeletal muscle Cardiac muscle Smooth muscle
7 The soft bone marrow inside many of the bones is where most of the blood cells flowing through

the bodies are made. The bone marrow contains special cells called stem cells, which produce the body’s
red blood cells and platelets. Red blood cells carry oxygen to the body’s tissues, and platelets help with
blood clotting when a person has a cut or wound.

8 Bones are made up of two types of material — compact bone and cancellous bone. Compact bone
is the solid, hard, outside part of the bone. It looks like ivory and is extremely strong. Holes and channels
run through it, carrying blood vessels and nerves from the periosteum, the bone’s membrane covering,
to its inner parts. Cancellous bone, which looks like a sponge, is inside the compact bone. It is made up
of a mesh-like network of tiny pieces of bone called trabeculae. The spaces in this network are filled with
red marrow, found mainly at the ends of bones, and yellow marrow, which is mostly fat.

9 Bones are fastened to other bones by long, fibrous straps called ligaments. Cartilage, a flexible,
rubbery substance in joints, supports bones and protects them where they rub against each other.

Muscles

10 Bones don’t work alone — they need help from the muscles and joints’. Muscles pull on the joints,
allowing a person to move. They also help the body perform other functions so a person can grow and
remain strong, such as chewing food and then moving it through the digestive system.

il The human body has more than 650 muscles, which make up half of a person’s body weight. They
are connected to bones by tough, cord-like tissues called tendons, which allow the muscles to pull on
bones. If a person wiggles the fingers, the person can see the tendons on the back of the hand move as
they do their work.

2 Humans have three different kinds of muscle: Skeletal muscle is attached to bone, mostly in the
legs, arms, abdomen, chest, neck, and face. Skeletal muscles are called striated muscles because they
are made up of fibers that have horizontal stripes when viewed under a microscope. These muscles

hold the skeleton together, give the body shape, and help it with everyday movements (they are known
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14

15

16

17

as voluntary muscles because you can control their movement). They can contract (shorten or tighten)
quickly and powerfully, but they tire easily and have to rest between workouts. Smooth, or involuntary,
muscle is also made of fibers, but this type of muscle looks smooth, not striated. Generally, we can’t
consciously control our smooth muscles; rather, they’re controlled by the nervous system automatically
(which is why they are also called involuntary). Examples of smooth muscles are the walls of the stomach
and intestines, which help break up food and move it through the digestive system. Smooth muscle is also
found in the walls of blood vessels, where it squeezes the stream of blood flowing through the vessels to
help maintain blood pressure. Smooth muscles take longer to contract than skeletal muscles do, but they
can stay contracted for a long time because they don’t tire easily. Cardiac muscle is found in the heart.
The walls of the heart’s chambers are composed almost entirely of muscle fibers. Cardiac muscle is also
an involuntary type of muscle. Its rthythmic, powerful contractions force blood out of the heart as it beats.

Even when a person sits perfectly still, there are muscles throughout one’s body that are constantly
moving. Muscles enable the heart to beat, the chest to rise and fall as one breathes, and the blood vessels
to help regulate the pressure and flow of blood through the body. When smiling and talking, muscles are
helping us communicate, and when we’re exercising, they help us stay physically fit and healthy.

The movements your muscles make are coordinated and controlled by the brain and nervous system.
The involuntary muscles are controlled by structures deep within the brain and the upper part of the
spinal cord called the brain stem. The voluntary muscles are regulated by the parts of the brain known as
the cerebral motor cortex and the cerebellum.

When a person decides to move, the motor cortex sends an electrical signal through the spinal cord
and peripheral nerves to the muscles, causing them to contract. The motor cortex on the right side of the
brain controls the muscles on the left side of the body and vice versa.

The cerebellum coordinates the muscle movements ordered by the motor cortex. Sensors in the
muscles and joints send messages back through peripheral nerves to tell the cerebellum and other parts
of the brain where and how the arm or leg is moving and what position it’s in. This feedback results in
smooth, coordinated motion. If a person wants to lift his arm, the brain sends a message to the muscles
in the arm and the person moves it. When running, the messages to the brain are more involved, because
many muscles have to work in rhythm.

Muscles move body parts by contracting and then relaxing. Muscles can pull bones, but they can’t
push them back to the original position. So they work in pairs of flexors and extensors. The flexor
contracts to bend a limb at a joint. Then, when having completed the movement, the flexor relaxes and
the extensor contracts to extend or straighten the limb at the same joint. For example, the biceps muscle,
in the front of the upper arm, is a flexor, and the triceps, at the back of the upper arm, is an extensor.
When bending at the elbow, the biceps contracts. Then the biceps relaxes and the triceps contracts to

straighten the elbow.
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New Words and Phrases

spleen /spli:n/ n.

pelvis /'pelvis/ n.
intestine /m'testm/ ».
elastic /1'lestik/ a.

musculoskeletal
/imaskjulou'skelit(a)l/ a.

ossification /,sifrkeifon/ n.

phosphate /'fosfert/ n.

collagen /'knlodzon/ n.

osteoblast /'pstra(u)blest/ 7.

osteocyte /'pstio(u)sait/ n.

osteoclast /'stro(v)klest/ n.

phosphorus /'fosforas/ n.

sodium /'soudiom/ n.

marrow /' marau/ n.
platelet /'plertlit/ n.
cancellous /'kens(o)los/ a.
periosteum /,perr'stiom/ n.
cardiac /'ka:diek/ a.
cerebral /'seribral/ a.

cortex /'ko:teks/ n.

cerebellum /;seri'belom/ .

peripheral /pa'riforal/ a.

sensor /'senso/ n.

a large dark-red oval organ on the left side of the body between the stomach
and the diaphragm which produces cells involved in immune responses JJ§ [

the structure of the vertebrate skeleton supporting the lower limbs in humans
and the hind limbs or corresponding parts in other vertebrates ‘& %

the part of the alimentary canal between the stomach and the anus /i
capable of resuming original shape after stretching or compression; springy;
able to adjust readily to different conditions G #ERY, BEH4ERY

relating to muscles and skeleton ]l ( 5 ) ‘&%)

the developmental process of bone formation, the calcification of soft tissue
into a bonelike material 'H, ‘Bt

a salt of phosphoric acid f§fREE

the fibrous protein constituent of bone, cartilage, tendon, and other

connective tissue 58
a cell from which bone develops Ji¥i & 4 i
mature bone cell ‘& 4L

cell that functions in the breakdown and resorption of bone tissue fil ‘5 2 Jitd

a multivalent nonmetallic element of the nitrogen family that occurs
commonly in inorganic phosphate rocks and as organic phosphates in all
living cells T

a silvery soft waxy metallic element of the alkali metal group which occurs
abundantly in natural compounds (especially in salt water) 4/

the fatty network of connective tissue that fills the cavities of bones &
tiny bits of protoplasm found in vertebrate blood [fil. /Mt

having an open or latticed or porous structure PXRE 5 )

a dense fibrous membrane covering the surface of bones ‘& I

of or relating to the heart .L>IEAY, TEITHY

of or relating to the cerebrum or brain i1

the out layer of the cerebrum JZ i, %2

a major division of the vertebrate brain which situates above the medulla
oblongata and beneath the cerebrum in human /)M

on or near an edge or constituting an outer boundary, the outer area, related to
the key issue but not of central importance #E 1) ; A, JEERY

any device that receives a signal or stimulus (as heat or pressure or light or
motion, etc.) and responds to it in a distinctive manner {543
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flexor /'fleksa/ n. a skeletal muscle whose contraction bends a joint Ji£ iJL
extensor /1k'stensa/ n. a skeletal muscle whose contraction extends or stretches a body part i fJL
. . any skeletal muscle having two origins (but especially the muscle that flexes
biceps /'baiseps/ n. the forearm) X3: 1
triceps /'tratseps/ 1. egly skeletal muscle having three origins (but especially the triceps brachii)
=3k
» Word Building
Stems/Affixes Meaning Examples
muscul(o)- muscle musculoskeletal, muscularity, musculotendinous
phosph(o)- phosphorus(P) phosphate, phosphatase, phosphorylate
oste(0)- bone osteoblast, osteoarthritis, osteosarcoma
peri(0)- around periosteum, peripheral, pericardiocentesis
cere- brain cerebellum, cerebrum, cerebral, cerebellar
bi- two biceps, bilayer, bifurcate
tri- three triceps, tristimulus
-or agent, one that performs flexor, extensor, adductor
a specified action
Notes

1. major functions of bones: providing a strong barrier that protects the inner organs; supporting
your body against the constant pull of gravity; producing blood cells (the marrow inside of bones
produce blood cells); allowing you to move; storing important mineral.

2.types of ossification: endochondral ossification, formation of bone from tissue; intramembranous
ossification, dissolment of bone from mesenchyme, esp. round bones found in the pelvis;
heterotopic ossification, detachment of bone in extraskeletal hard tissue, esp. in connective tissue
or muscle tissue.

3. classifications of joints: immovable, or fibrous joints that don’t move; partially movable, or
cartilaginous joints that move a little; freely movable, or synovial joints that move in many

directions.

O Post-reading Activities

I. Decide whether the following statements are True or False.
1. The boys’ and girls’ growth plates change into hard bone at the same age.

2. The human body has altogether 206 bones and 650 muscles.
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3. When a person sits perfectly still, the muscles throughout one’s body will not move.

4. The brain and the nervous system coordinate and control the movements which the muscles make.

5. The motor cortex on the right side of the brain controls the muscles on the right side of the body and
vice versa.

II. Choose the best answer.

1. Stem cell can produce the body’s
A. red blood cells and platelets B. white blood cells and platelets
C. periosteum D. marrow

2. Compact bone has the feature of

A. looking like a sponge B. making up of a mesh-like network
C. the soft, inside part of the bone D. hard, outside part of the bone
3. The voluntary muscles are regulated by the parts of the brain known as
A. the cerebral motor cortex and the brain stem B. the cerebellum and the pons
C. the cerebral motor cortex and the cerebellum D. the peripheral nerves

4. Which of the following statements is not true about muscles?
A. Skeletal muscle is made up of fibers that have horizontal stripes.
B. Smooth muscle is not made of fibers, which looks smooth, not striated.
C. Cardiac muscle is an involuntary type of muscle which is found in the heart.
D. Humans have three types of muscle: skeletal muscle, smooth muscle and cardiac muscle.
5. Which of the following statements is true according to the passage?
A. Bones provide support for bodies and help form the shape.
B. Joints occur when bones or muscles meet.
C. Muscles move body parts only by contracting.
D. Tendons are soft tissues which connect bones and muscles.
III. Answer the following questions.
1. What are the main contents of bones?
2. What is ossification and how long will the process of ossification last?
3. What factors do the bones of kids and young teens contain which are different from adults?
4. How many types of cells do the human bones contain? What are they?
5. How many kinds of muscles are there in the human body? What are they?

IV. Choose the proper words from the word bank. Change the form where necessary.

replace renew reshape perform contract
relax coordinate multiply release shelter
1. The non-alcoholic toning water with collagen, can the skin pores.
2. One can do everyday physical activities more easily through the movements of the arms and
legs.
3. It is possible to bacteria and other living organisms in the laboratory.
4. Betting the intussusception problem could be overcome, two vaccine makers their interest in
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rotavirus.
5. Before the age of three, vaccinations is very important to prevent infection.
6. Although trillions of cells meet this fate daily, all are as effortlessly as they are discarded.
7. It may involve or moving tissues to fill a depression, cover a wound, or improve appearance.
8. Acupressure is used to tension spots in the shoulders and neck.

V. Translate the following sentences into Chinese.

1. Holes and channels run through it, carrying blood vessels and nerves from the periosteum, the bone’s
membrane covering, to its inner parts.

2. Muscles enable the heart to beat, the chest to rise and fall as one breathes, and the blood vessels to help
regulate the pressure and flow of blood through the body.

3. When a person decides to move, the motor cortex sends an electrical signal through the spinal cord and
peripheral nerves to the muscles, causing them to contract.

4. Then, when having completed the movement, the flexor relaxes and the extensor contracts to extend or
straighten the limb at the same joint.

5. Sensors in the muscles and joints send messages back through peripheral nerves to tell the cerebellum

and other parts of the brain where and how the arm or leg is moving and what position it’s in.

Passage B
Bone Development and Growth

Introduction

1

Growth takes place at the epiphyseal growth plate of long bones by a finely balanced cycle
of cartilage growth, matrix formation and calcification of cartilage that acts as a scaffold for bone

formation. This sequence of cellular events constitutes endochondral ossification'. Another feature of
bone growth is a process of modelling, where bone is being continuously resorbed and replaced by new
bone’. Modelling is most active during childhood and adolescence, and enables long bones to increase
in diameter, to change shape and develop a marrow cavity. Modelling continues throughout adult life
with bone resorption equally balanced by bone formation in a healthy skeleton, although in the adult the
process is referred to as remodelling. An individual’s skeletal growth rate and adult limb bone length have
an important genetic determinant, but are influenced by many factors including circulating hormones,

nutritional intake, mechanical influences and disease.

Skeletal Morphogenesis and Growth

2

The embryonic primordia of the appendicular skeleton are the limb buds, which are mesodermal
structures covered by ectoderm. The first visible outline of the embryonic limb follows a condensation

of mesenchymal cells which subsequently differentiate into cartilage cells, the chondrocytes. These cells
secrete a matrix and so produce cartilaginous models of the future bones. Surrounding this cartilage is the
perichondrium, the outer layer of which becomes a connective tissue sheath while the inner cells remain

pluripotential. This cartilage rudiment grows by interstitial and appositional growth, and a vascular
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system develops to invade the perichondrium. A collar of bone is then laid down around the mid-shaft of
the bone. This ossification is a result of the inner perichondrial cells differentiating into bone forming
cells, the osteoblasts. At the same time the osteoblasts, together with capillaries, invade the centre of the
shaft to form a primary or diaphyseal ossification centre, at a site where the cartilage cells and matrix
have begun to disintegrate. Trabecular bone is then deposited on cartilaginous remnants. The embryonic
bone increases in width by appositional growth, and the central cancellous bone core gradually becomes
resorbed to form a marrow cavity.

3 In long bones, another secondary centre of ossification appears at the growing cartilaginous ends,
the epiphyseal ossification centre. This ossification does not replace the cartilage at the articular end of
the model; this remains as articular cartilage. In addition, a transverse plate of cartilage extends across
the bone separating the epiphyseal from the diaphyseal ossification centre. This is the epiphyseal growth
plate that persists until an individual stops growing. Growth of cartilage in the epiphyseal plate is
continuous, but the plate does not become thickened because on its diaphyseal side the cartilage matures,
is calcified, resorbed and replaced by bone. This is endochondral ossification, the mechanism responsible
for increasing the length of the bone. In the growing child this is a site of many complex cellular events;
namely cartilage growth, maturation, resorption and bone formation. Disturbance of any one of these
processes may be reflected in growth retardation.

4 As an individual’s height increases, the bone must increase its diameter, and this is achieved by new
bone being laid down by the osteogenic layer of the periosteum. This is intramembranous ossification
that does not involve prior cartilage formation. However, the shafts of long bones do not increase in
width significantly, as this would increase skeletal mass excessively, because there is resorption of bone
on the inner (endosteal) surface by bone resorbing cells, the osteoclasts. This leads to an increase in the
size of the marrow cavity with age, and means that the cortical bone of an adult’s femur, for example,
is not the same bone that existed in childhood. The cycle of bone resorption and formation is bone
remodelling, and in the growing skeleton this is often described as “structural modeling”. Remodelling
of bone is a dynamic process that continues throughout life with losses from osteoclastic bone resorption
made good by bone formation. Histomorphometric studies of bone have shown that in the remodelling
cycle osteoclasts resorb bone surfaces to form an erosion cavity. Mononuclear cells then fill in the cavity,
differentiate into osteoblasts and begin to lay down matrix. It has been estimated that this process can
take up to three months with mature osteoblasts secreting matrix for up to 100 days. This balanced
process is described as coupling, and it is the uncoupling of formation from resorption that leads to
skeletal diseases such as osteoporosis where net resorption is greater than formation.

Structure of the Growth Plate

5 The epiphyseal growth plate is made up of three tissue types: the cartilage component divided into
distinct zones, the bony tissue of the metaphysis and the fibrous tissue that surrounds the growth plate.
The secondary ossification centre is supplied by the epiphyseal artery, branches of which end in the
proliferating cartilage zone. The metaphysis is supplied mainly by the nutrient artery, with the periphery
having an additional supply from metaphyseal vessels. Since there are no branches from metaphyseal

or epiphyseal arteries to the hypertrophic zone, this region of the growth plate is avascular. Only the
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proliferative zone has an abundant blood supply.

6 The cartilage matrix is primarily composed of collagens and proteoglycans. These macromolecules

play a critical role in the development and maintenance of a variety of functions including tissue strength,

architecture, and cell to cell interactions. If abnormal molecules are present in the matrix, it can lose

its functional integrity, and the organised arrangement of chondrocytes and their closely regulated

proliferation and biosynthesis will be disrupted. Such abnormalities are called dyschondroplasias’, and

affected individuals suffer from dwarfism. Fortunately the understanding of cartilage matrix molecules

has progressed significantly in recent years with the development of techniques enabling improved

protein characterisation and localisation, together with knowledge of the gene structure of many matrix

molecules. It is now known that genetic defects of a single matrix molecule are the cause of some of

these dyschondroplasias.

New Words and Phrases

epiphyseal /.ep1'fiziol/ a.

endochondral /.endo'kondral/ a.

morphogenesis /mo:fa'dzenisis/ n.

appendicular /&p(a)n'dikjule/ a.
ectoderm /'ekto(u)ds:m/ .

chondrocyte /kondrausit/ n.

perichondrium /,perr'’kondriom/ n.

perichondrial /perr'’kondridl/ a.

diaphyseal / daro'fiziol/ a.

trabecular /tro’bekjula/ a.

osteogenic /,nstra'dzenik/ a.

intramembranous
/mtra,mem'bremas/ a.

endosteal /en'dostiol/ a.

histomorphometric
/histomo:fo'metrik/ a.

10

relating to the epiphysis of a bone i
within cartilage %5 N 1Y

differentiation and growth of the structure of an organism (or a part
of an organism) L& & 4

relating to or consisting of an appendage or appendages, especially

the limbs FffJE¥HY, PUBAY
the outer germ layer that develops into skin and nervous tissue 7Nt )/Z2

a mature cartilage cell embedded in a lacuna within the cartilage
matrix ZCHE 41y

the membrane of white, fibrous connective tissue covering cartilage
L/gEgi

of or pertaining to the perichondrium, situated around cartilage X5
JEE )

relating to the diaphysis of a bone ‘& H)

of or relating to trabeculae A /NFE)

derived from or composed of any tissue concerned in bone growth or
repair Y, B JEMERY

within, or between the layers of a membrane Ji [N ]

of or relating to the endosteum, located within bone or cartilage 1y T*
TN, AR

quantitative measuring and characterizing of microscopical images
using a computer ZH 2 M E 1)
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the growing part of a long bone between the diaphysis and the
epiphysis i
enlarging or overgrowing of an organ or part due to an increase in

size of its constituent cells AR, AEJER

avascular /er'vaskjulo/ a. without blood vessels ( 212155 ) LA AY

metaphysis /mr'tefisis/ n.

hypertrophic /harpa'trofik/ a.

proliferative /pro,liforertiv/ a. capable of or engaged in proliferation 3§ 4= V1), H%H Y

a high molecular weight complex of protein and polysaccharide,
proteoglycan /,proutiou'glaikaen/ n.  characteristic of structural tissues of vertebrates, such as bone and
cartilage, but also present on cell surfaces ©f FH 3R MF, HEHZH

dyschondroplasia benign growths of cartilage in the metaphyses of several bones N4
/dis kondrau'plerzia/ n. WERE, B RERE
Notes

1. endochondral ossification: one of the two essential processes during fetal development of the
mammalian skeletal system by which bone tissue is created. It is also an essential process during
the rudimentary formation of long bones, the growth of the length of long bones, and the natural
healing of bone fractures.

2. bone replacement: the old bone tissue is replaced by the new bone tissue. It has two processes:
the old bone tissue is removed; the new bone tissue is created.

3. dyschondroplasia: a somewhat rare developmental error, characterized by rounded masses or
columns of unossified cartilage in the metaphyses and diaphyses of certain bones. It was first
described by Ollier in 1900.

O Post-reading Activities

I. Choose the best answer.

1. Which of the following is true about modeling?
A. Modelling is most active during adulthood and old age.
B. Modelling is most active during childhood and adolescence.
C. Modelling stops at adolescence.
D. Modelling stops at childhood.

2. The first visible outline of the embryonic limb follows a condensation of which subsequently
differentiate into cartilage cells, the chondrocytes.
A. perichondrial cells B. capillaries

C. trabecular bone D. mesenchymal cells

11
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3. The epiphyseal growth plate is made up of the following three tissue types except
A. the cartilage component divided into distinct zones
B. the bony tissue of the metaphysis
C. the fibrous tissue that surrounds the growth plate
D. the strength tissue of bones

4. Which of the following statements is not mentioned about the critical roles of collagens and

proteoglycans?
A. Cell division. B. Tissue strength.
C. Architecture. D. Cell to cell interactions.

5. Which of the following is true according to the passage?
A. The inner cells of perichondrium will become connective tissues.
B. The outer layer of perichondrium will remain pluripotential.
C. As an individual’s height increases, the bone must increase its diameter.
D. The cartilage matrix is only composed of collagens and proteoglycans.
II. Translate the following sentences into Chinese.

1. An individual’s skeletal growth rate and adult limb bone length have an important genetic determinant,
but are influenced by many factors including circulating hormones, nutritional intake, mechanical
influences and disease.

2. The first visible outline of the embryonic limb follows a condensation of mesenchymal cells which
subsequently differentiate into cartilage cells, the chondrocytes.

3. At the same time the osteoblasts, together with capillaries, invade the centre of the shaft to form a
primary or diaphyseal ossification centre, at a site where the cartilage cells and matrix have begun to
disintegrate.

4. Growth of cartilage in the epiphyseal plate is continuous, but the plate does not become thickened
because on its diaphyseal side the cartilage matures, is calcified, resorbed and replaced by bone.

5. This balanced process is described as coupling, and it is the uncoupling of formation from resorption

that leads to skeletal diseases such as osteoporosis where net resorption is greater than formation.

12



Passage A
The Digestive System and How It Works

@ Pre-reading Activities

I. Look at the diagram below. Discuss the structure of the digestive system and how it works.

Esophagus

Stomach

Liver

Gall

Bladder Pancreas

Large

Intestine Intestine

Rectum

II. Try to understand the following terms before your reading.

mucosa /mju:'kousa/ n. lining of the hollow organs of the digestive system i &

peristalsis /,perr'stelsis/ n. the process of wavelike muscle contractions of the alimentary tract that

moves food along %)
enzyme /‘enzaim/ n. proteins that act as a catalyst in mediating and speeding a specific chemical reaction Jiff
esophagus /1(:)'spfogos/ n. the muscular tube in vertebrates through which food passes 18

gland /glend/ n. an organ in the body which produces a chemical substance needed by the body Jif, 4
WA

13
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O Text

Introduction

1

The digestive system is a series of hollow organs joined in a long, twisting tube from the mouth to
the anus. Inside this tube is a lining called the mucosa. In the mouth, stomach, and small intestine, the

mucosa contains tiny glands that produce juices to help digest food. Two solid organs, the liver and the
pancreas, produce digestive juices that reach the intestine through small tubes. In addition, parts of other
organ systems play a major role in the digestive system. Digestion is the process by which food and drink
are broken down into their smallest parts so that the body can use them to build and nourish cells and to
provide energy.

Digestion involves the mixing of food, its movement through the digestive tract', and chemical
breakdown’ of the large molecules of food into smaller molecules. Digestion begins in the mouth, when
we chew and swallow, and is completed in the small intestine. The chemical process varies somewhat for
different kinds of food.

Movement of Food through the System

3

14

The movement of organ walls can propel food and liquid and
also can mix the contents within each organ. Typical movement of —_—
the esophagus, stomach, and intestine is called peristalsis. The action ——¥% —Mouth
of peristalsis looks like an ocean wave moving through the muscle.

The muscle of the organ produces a narrowing and then propels the

narrowed portion slowly down the length of the organ. These waves v
of narrowing push the food and fluid in front of them through each J Stomach
hollow organ. G
o =

The first major muscle movement occurs when food or liquid is
swallowed. Although we are able to start swallowing by choice, once A — Small
the swallow begins, it becomes involuntary and proceeds under the A miestine
control of the nerves. o <

The esophagus is the organ into which the swallowed food is ':’ — Large
pushed. It connects the throat above with the stomach below. At the ?' IEtEtne
junction of the esophagus and stomach, there is a ring like valve ‘7)‘*”“5
closing the passage between the two organs. However, as the food B Feces

approaches the closed ring, the surrounding muscles relax and allow the food to pass.

The food then enters the stomach, which has three mechanical tasks® to do. First, the stomach
must store the swallowed food and liquid. This requires the muscle of the upper part of the stomach to
relax and accept large volumes of swallowed material. The second job is to mix up the food, liquid, and
digestive juice produced by the stomach. The lower part of the stomach mixes these materials by its
muscle action. The third task of the stomach is to empty its contents slowly into the small intestine.

As the food is digested in the small intestine and dissolved into the juices from the pancreas, liver,
and intestine, the contents of the intestine are mixed and pushed forward to allow further digestion.
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8 Finally, all of the digested nutrients are absorbed through the intestinal walls. The waste products

of this process include undigested parts of the food, known as fiber, and older cells that have been shed
from the mucosa. These materials are propelled into the colon, where they remain, usually for a day or
two, until the feces are expelled by a bowel movement.

Production of Digestive Juices

Liver

Stomach

Gallbladder ™
Bile

l \ Acid chyme
- ¥

. Pancreatic juice
Duodenum of —— )
small intestine { Pancreas

9 The glands that act first are in the mouth — the salivary glands. Saliva produced by these glands
contains an enzyme that begins to digest the starch from food into smaller molecules.

10 The next set of digestive glands is in the stomach lining. They produce stomach acid and an enzyme
that digests protein. In most people, the stomach mucosa is able to resist the juice, although food and
other tissues of the body cannot.

1 After the stomach empties the food and juice mixture into the small intestine, the juices of two
other digestive organs mix with the food to continue the process of digestion. One of these organs is the
pancreas. It produces a juice that contains a wide array of enzymes to break down the carbohydrate, fat,
and protein in food. Other enzymes that are active in the process come from glands in the wall of the
intestine or even a part of that wall.

2 The liver produces yet another digestive juice — bile. The bile is stored between meals in the
gallbladder. At mealtime, it is squeezed out of the gallbladder into the bile ducts to reach the intestine
and mix with the fat in food. The bile acids dissolve the fat into the watery contents of the intestine. After
the fat is dissolved, it is digested by enzymes from the pancreas and the lining of the intestine.

Absorption and Transport of Nutrients

3 Digested molecules of food, as well as water and minerals from the diet, are absorbed from the
cavity of the upper small intestine. Most absorbed materials cross the mucosa into the blood and are
carried off in the bloodstream to other parts of the body for storage or further chemical change.

14 Carbohydrates: The digestible carbohydrates are broken into simpler molecules by enzymes in
the saliva, in juice produced by the pancreas, and in the lining of the small intestine. Starch is digested
in two steps: First, an enzyme in the saliva and pancreatic juice breaks the starch into molecules called
maltose; then an enzyme in the lining of the small intestine splits the maltose into glucose molecules that
can be absorbed into the blood. Glucose is carried through the bloodstream to the liver, where it is stored

or used to provide energy for the work of the body.

15 Protein: Foods such as meat, eggs, and beans consist of giant molecules of protein that must be

15
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16

17

18

digested by enzymes before they can be used to build and repair body tissues. An enzyme in the juice of
the stomach starts the digestion of swallowed protein. Further digestion of the protein is completed in the
small intestine. Here, several enzymes from the pancreatic juice and the lining of the intestine carry out
the breakdown of huge protein molecules into small molecules called amino acids.

Fats: Fat molecules are a rich source of energy for the body. The first step in digestion of a fat
such as butter is to dissolve it into the watery content of the intestinal cavity. The bile acids produced by
the liver act as natural detergents to dissolve fat in water and allow the enzymes to break the large fat
molecules into smaller molecules, some of which are fatty acids and cholesterol. The bile acids combine
with the fatty acids and cholesterol and help these molecules to move into the cells of the mucosa.

Vitamins: Another vital part of our food that is absorbed from the small intestine is the class of
chemicals called vitamins. The two different types of vitamins are classified by the fluid in which they
can be dissolved: water-soluble vitamins®* and fat-soluble vitamins.

Water and salt: Most of the material absorbed from the cavity of the small intestine is water in
which salt is dissolved. The salt and water come from the food and liquid we swallow and the juices

secreted by the many digestive glands.

How Is the Digestive Process Controlled

19

21

2

A fascinating feature of the digestive system is that it contains its own regulators. The major
hormones that control the functions of the digestive system are produced and released by cells in the
mucosa of the stomach and small intestine. These hormones are released into the blood of the digestive
tract, travel back to the heart and through the arteries, and return to the digestive system, where they
stimulate digestive juices and cause organ movement. The hormones that control digestion are gastrin,
secretin, and cholecystokinin (CCK).

Gastrin causes the stomach to produce an acid for dissolving and digesting some foods. It is also

necessary for the normal growth of the lining of the stomach, small intestine, and colon.

Secretin causes the pancreas to send out a digestive juice that is rich in bicarbonate. It stimulates

the stomach to produce pepsin, an enzyme that digests protein, and it also stimulates the liver to produce

bile.

CCK causes the pancreas to grow and to produce the enzymes of pancreatic juice, and it causes the

gallbladder to empty.

Nerve Regulators

23

16

Two types of nerves help to control the action of the digestive system. Extrinsic nerves come to the

digestive organs from the unconscious part of the brain or from the spinal cord. They release a chemical
called acetylcholine and another called adrenaline. Acetylcholine causes the muscle of the digestive
organs to squeeze with more force and increase the “push” of food and juice through the digestive tract.
Acetylcholine also causes the stomach and pancreas to produce more digestive juice. Adrenaline relaxes
the muscle of the stomach and intestine and decreases the flow of blood to these organs.

Even more important, though, are the intrinsic nerves, which make up a very dense network

embedded in the walls of the esophagus, stomach, small intestine, and colon. The intrinsic nerves are
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triggered to act when the walls of the hollow organs are stretched by food. They release many different
substances that speed up or delay the movement of food and the production of juices by the digestive

organs.

New Words and Phrases

twist /twist/ v.

anus /'emas/ n.

pancreas /'penkrios/ n.

nourish /'nartf/ v.

tract /trekt/ n.

molecule /'molikju:l/ n.

dissolve /dr'zolv/ v.
shed /fed/ v.

colon /kau'loun/ n.
feces/faeces /'fi:si:z/ n.

salivary /'selivory/ a.

saliva /sa'larva/ n.

starch /sta:t{/ n.

array /a'rev/ n.

bile /beil/ n.

gallbladder /'go:lblaeds/ n.

duct /dakt/ n.

acid /'&sid/ n.

cavity /'kaeviti/ n.

bloodstream /'bladstrizm/ n.

digestible /di'dzestobl/ a.

to cause to change shape; bend F i, fdi75fE

the opening at the end of the digestive tract where the bowel contents leave
the body JIT|]

gland that makes enzymes for digestion and the hormone, insulin fJif

to provide with nourishment; give nourishment to j#53%, fifi------ faoH:

a system of body parts that together serve some particular purpose £ %t; i
the smallest amount of a chemical substance which can exist by itself 43T

to cause to go into a solution V& ; (HRl{k

to cause or allow (a solid substance) to flow or run out or over {#i------ i H

the part of the large intestine between the cecum and the rectum %%

solid wastes that pass through the rectum as bowel movements Z&{if

of or relating to saliva IHEVZ ']

mixture of water, protein and salts that makes food easy to swallow and
begins digestion MEW ; VR

a complex carbohydrate found chiefly in seeds, fruits, tubers, roots and stem
pith of plants, notably in corn, potatoes, wheat, and rice JEH}

an orderly arrangement; an impressive display HE51;  BR%1

a yellow-green fluid that is made by the liver JH{t

a muscular sac attached to the liver that secretes bile and stores it until
needed for digestion lH%%

a bodily passage or tube lined with epithelial cells and conveying a secretion
or other substance 45 18

any of various water-soluble compounds having a sour taste and capable of

turning litmus red and reacting with a base to form a salt fig

a natural hollow or sinus within the body Ji#

the blood flowing through the circulatory system [fiL.Ji

capable of being converted into assimilable condition in the alimentary canal

VA aiD]

17
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pancreatic /,paenkrr'etik/ a.
maltose /'mo:ltouz/ n.

glucose /'glukous/ n.

amino /a'mi:nov/ a.

detergent /dr'ts:dzont/ n.

cholesterol /ka'lestoroul/ .

hormone /'ho:moun/ .

gastrin /'gestrin/ n.

secretin /stkri:tin/ 7.

cholecystokinin

/koulisisto'’kamm/ .

bicarbonate
/bar'ka:bonit/ n.

acetylcholine

/.@esrtail koulim/ n.

» Word Building

of or involving the pancreas i /i (19

starch which has been broken into molecules 77 Zf}#

natural type of sugar % %

pertaining to or containing any of a group of organic compounds of nitrogen
derived from ammonia 243

a cleansing agent that differs from soap but can also emulsify oils and hold
dirt in suspension Y7 Jit i)

an animal sterol that is normally synthesized by the liver, the most abundant

steroid in animal tissues JJH [&] 5

a chemical released by a cell or a gland in one part of the body that sends out

messages that affect cells in other parts of the organism {2, fij/R5%

a peptide hormone that stimulates secretion of gastric acid by the parietal

cells of the stomach and aids in gastric motility 5 W2

a hormone that controls the secretions into the duodenum, and also

separately, water homeostasis throughout the body 43-hZ

a gastrointestinal hormone that stimulates the secretion of pancreatic
enzymes and the contraction and emptying of the gallbladder 45iHEE X, %
fre e mi ik

a salt of carbonic acid (containing the anion HCO;) in which one hydrogen
atom has been replaced FHKRER

a neurotransmitter that is a derivative of choline, released at the ends of

nerve fibers in the somatic and parasympathetic nervous systems . [t AH7;

Stems/Affixes Meaning Examples

€so0- inner esophagus, esophagitis

dis- separate dissolve, disinfection
gluc(o)-/glyc(o)- sweetness glucose, glucagon

de- remove detergent, deoxygenate

-0se sugar glucose, maltose

-ine protein methionine, cysteine, hydroxyproline

18
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Notes

1. digestive tract: the organs that are involved in digestion, including the mouth, salivary glands,
esophagus, stomach, pancreas, liver, gall bladder, small intestine and large intestine.

2. chemical breakdown: digestive chemicals called enzymes break apart individual molecules of
food which can be absorbed and distributed throughout the body.

3. mechanical tasks: three acts required within the stomach (to store, to mix and to empty).

4. water-soluble vitamins and fat-soluble vitamins: vitamins are classified as either water-soluble
or fat-soluble. In humans there are 13 vitamins: 4 fat-soluble (A, D, E And K) and 9 water-

soluble (8 B vitamins and vitamin C).

O Post-reading Activities

I. Decide whether the following statements are True or False.
1. Once the swallow begins, nerves control further involuntary action.
2. Undigested parts of food are stored in the colon before they are expelled.
3. Bile acids dissolve fats into the contents of the intestine.
4. An enzyme in the lining of the stomach is called “maltose”.
5. “Peristalsis” occurs only in the oesophagus and stomach.
II. Choose the best answer.
1. The liver contributes to digestion by
A. grinding food into tiny particles
B. removing excess water and returning it to the blood stream
C. storing bile in the liver
D. secreting bile into the small intestine
2. Most vitamins are
A. classified by their color B. absorbed from the small intestine
C. water soluble D. fat soluble
3. The first glands to assist with digestion are found in the
A. stomach lining B. pancreas C. liver D. mouth

4. Which can cause the gallbladder to empty?

A. Gastric acid. B. Gastrin. C. Cholecystokinin. D. Bile.
5. The solid organs which produce digestive juices are the

A. liver and pancreas B. gall bladder and bowel

C. stomach and small intestines D. pancreas and gall bladder

IIl. Answer the following questions.
1. What’s the function of the gallbladder?
2. What are the three mechanical tasks of the stomach?

3. Which organs produce digestive juices?

19
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4. How do the extrinsic nerves help to control the action of the digestive system?
5. What helps swallowed protein to be digested?

IV. Choose the proper words from the word bank. Change the form where necessary.

peristalsis split release propel stimulate
resist dissolve swallow digest absorb

1. We have to the news before 5 o’clock tomorrow morning.

2. These proteins the production of blood cells.

3. Lack of proper nourishment reduces their power to disease.

4. You are asked to a capsule containing vitamin B.

5. Humans cannot plants such as grass.

6. Drugs that blood clots can help people survive heart attacks.

7. Why can cod liver oil promote calcium to ?

8. These rhythmic waves of muscular relaxation and contraction are called
V. Translate the following sentences into Chinese.

1. Digestion is the process by which food and drink are broken down into their smallest parts so that the
body can use them to build and nourish cells and to provide energy.

2. Digestion involves the mixing of food, its movement through the digestive tract, and chemical
breakdown of the large molecules of food into smaller molecules.

3. As the food is digested in the small intestine and dissolved into the juices from the pancreas, liver, and
intestine, the contents of the intestine are mixed and pushed forward to allow further digestion.

4. These hormones are released into the blood of the digestive tract, travel back to the heart and through
the arteries, and return to the digestive system, where they stimulate digestive juices and cause organ
movement.

5. Acetylcholine causes the muscle of the digestive organs to squeeze with more force and increase the

“push” of food and juice through the digestive tract.

Passage B
Digestive System

Introduction
1 Digestion generally involves two phases: a mechanical phase and a chemical phase. In the
mechanical phase, teeth or other structures physically break down large pieces of food into smaller
pieces. In the chemical phase, digestive chemicals called enzymes break apart individual molecules of
food to yield molecules that can be absorbed and distributed throughout the body. These enzymes are
secreted (produced and released) by glands in the body.
The Human Digestive System

2 If a human adult’s digestive tract were stretched out, it would be 6 to 9m long. In humans, digestion

begins in the mouth, where both mechanical and chemical digestions occur. The mouth quickly converts

20



