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Unit 1

IL Try to understand the following terms before your reading.
skeleton [ 'skelitan] 7. the hard structure (bones and cartilages) that provides a frame for the

body of an animal
joint [dzoint] 7. the point of connection between two bones or elements of a skeleton

muscle [ 'masl] n. one of the contractile organs of the body

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.

2 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.

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.

4 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.

5  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
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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.

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.

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 trabeculaec. 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.
11  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.

12 Humans have three different kinds of muscles; Skeletal muscle is attached to

bone, mostly in the legs, arms, abdomen, chest, neck, and face. Skeletal muscles are called
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striated 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 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 rhythmic, powerful contractions force blood out of the heart
as it beats.

13  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 exercising,

they help us stay physically fit and healthy.
14 The movements 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.

15 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.

‘16 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
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work in rhythm.

17 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.

New Words and Phrases

spleen [splin] 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 i fiiF

pelvis [ 'pelvis ] n. the structure of the vertebrate skeleton supporting the lower limbs in
humans and the hind limbs or corresponding parts in other vertebrates &%

intestine [in'testin] n. the part of the alimentary canal between the stomach and the anus

elastic [ i'leestik] a. capable of resuming original shape after stretching or compression,
springy, able to adjust readily to different conditions 7 B ) , {45 iy

tendon [ 'tendon] n. a cord or band of inelastic tissue connecting a muscle with its bony
attachment i

ligament [ 'ligomont] n. a sheet or band of tough fibrous tissue connecting bones or cartilages
or supporting muscles or organs ¥

cartilage [ 'kaitilids] n. tough elastic tissue; mostly converted to bone in adults %-&

musculoskeletal [ maskjulou'skelital | a. relating to muscles and skeleton JJL(5) &8

ossification [ osifi'keifon] n. the developmental process of bone formation, the calcification
of soft tissue into a bonelike material & , &4k

phosphate [ 'fosfeit] n. a salt of phosphoric acid Bfg£h

collagen [ 'koladzin] n. the fibrous protein constituent of bone, cartilage, tendon, and other
connective tissue Ji¢ 5% 1

osteoblast [ 'sstiobleest ] . a cell from which bone develops %8B 41 i

osteocyte [ 'stiosait ] n. mature bone cell &40

osteoclast [ 'sstioklast ] n. cell that functions in the breakdown and resorption of bone tissue
e 44

phosphorus [ 'fosfores] n. a multivalent nonmetallic element of the nitrogen family that occurs
commonly in inorganic phosphate rocks and as organic phosphates in all living cells &
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sodium [ 'soudiam ] n. a silvery soft waxy metallic element of the alkali metal group which
occurs abundantly in natural compounds (especially in salt water) B

marrow [ 'meerou] n. the fatty network of connective tissue that fills the cavities of bones ‘&'
B |

platelet [ 'pleitlit] . tiny bits of protoplasm found in vertebrate blood 1 /MR

cancellous [ 'keensilos] a. having an open or latticed or porous structure R E ]

periosteum [ peri'ostiom | n. a dense fibrous membrane covering the surface of bones ‘& i

cardiac [ 'kadizek ] a. of or relating to the heart {0 RER, FETH) »

cerebral [ 'seribrol] a. of or relating to the cerebrum or brain i f)

cortex [ 'kotteks | n. the out layer of the cerebrum £ Jit, i JZ

cerebellum [ seri'belom] 7. a major division of the vertebrate brain which situates above the
medulla oblongata and beneath the cerebrum in human /MK

peripheral [po'rifersl] a. on or near an edge or constituting an outer boundary, the outer
area, related to the key issue but not of central importance J& 31, J& Fl #Y

sensor [ 'senso | n. 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 f&/B%#%

flexor [ 'flekso] n. a skeletal muscle whose contraction bends a joint Jf AL

extensor [ iks'tenso] n. a skeletal muscle whose contraction extends or stretches a body part
fi L .

biceps [ 'baiseps] n. any skeletal muscle having two origins (but especially the muscle that
flexes the forearm) Xk AL

triceps[ 'traiseps | n. any skeletal muscle having three origins (but especially the triceps
brachii) =3k

Notes ‘ |

1. the 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, dissolvent 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. the classification 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
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move in many directions

Answer the following questions,
How many years will the process of ossification last?
What factors do the bones of kids and young teens contain which are different from

adults?

3. How many types of cells do the human bones contain? What are they?

4. Please simply explain the process of ossification.
5. How many kinds of muscles are there in the human body? What are they?

IL

Decide whether the following statements are True or False.

1. The boys and girls’ growth plates change into hard bone at the same age.

The human body has more than 650 muscles, which make up half of a person’s body

weight.

3. When a person sits perfectly still, the muscles throughout one’s body will not move.

4. The movements which the muscles make are coordinated and controlled by the brain.

5. The motor cortex on the right side of the brain controls the muscles on the left side of the

body and vice versa.

III. Choose the best answer.

1.

2

The ribs form a cage that shelters the following organs except
A. heart B. lungs C. liver D. bladder
hold the skeleton together, give the body shape, and help it with everyday

movements.
A. Smooth muscles B. Cardiac muscles
C. Skeletal muscles D. Joints

. Stem cell can produce the body’s

A. red blood cells and platelets B. marrow
C. periosteum D. ligament

- The voluntary muscles are regulated by the parts of the brain known as

A. brain stem

B. the cerebral motor cortex and the cerebellum
C. peripheral nerves

D. cerebellum
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8 5. Which of the following is not true according to the passage?

A. Skeletal muscles are called striated because they are made up of fibers that have
horizontal stripes when viewed under a microscope.

B. Smooth, or involuntary, muscle is not made of fibers, and thls type of muscle looks
smooth, not striated.

C. Bones are made up of two types of material — compact bone and cancellous bone.

D. Our bones, muscles, and joints — along with tendons, ligaments, and cartilage —
form our musculoskeletal systems and enable us to do everyday physical activities.

IV. Choose the correct words or phrases from the box to finish the following sentences.

Osteoclasts,  Osteoblasts, Osteocytes,  Sensors,  Skeletal muscles

make new bone and help repair damage.
carry nutrients and waste products to and from blood vessels in the bone.
break down bone and help to sculpt and shape it.

> w DN =

are attached to bone, mostly in the legs, arms, abdomen, chest, neck, and
face.
5 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 is in.
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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 primordiae 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 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.



