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To understand the human body it is necessary to understand how its parts are put
together and how they function. The study of the body’s structure is called anatomy; the
study of the body’s function is known as physiology. Other studies of human body include
biology, cytology, embryology, histology, endocrinology, hematology, immunology,
psychology, etc.

Anatomists find it useful to divide the human body into ten systems, that is, the skeletal
system, the muscular system, the circulatory system, the respiratory system, the digestive
system, the urinary system, the endocrine system, the nervous system, the reproductive
system and the skin. The principal parts of each of these systems are described and illustrated
in this article.

The Skeletal System. The skeletal system is made of bones, joints between bones, and
cartilage. Its function is to provide support and protection for the soft tissues and the organs
of the body and to provide points of attachment for the muscles that move the body. There
are 206 bones in the human skeleton: they have various shapes—long, short, cube-shaped,
flat, and irregular. Many of the long bones have an interior space that is filled with bone
marrow, where blood cells are made.

The Muscular System. The muscular system allows the body to move, and its
contractions produce heat, which helps maintain a constant body temperature. Striated
muscles can be consciously controlled. The ends of these muscles are attached to different
bones by connective tissue bands so that when the muscle contracts one bone moves in
relation to the other. This makes it possible to move the whole body, as when walking, or to
move just one part of the body, as when bending a finger.

Contractions of the heart and smooth muscles are not under conscious control. Smooth
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muscles are found in the walls of organs such as the stomach and the intestines and serve to
move the contents of these organs through the body.

The Circulatory System. All parts of the body must have nourishment and oxygen
in order to function and grow, and their waste products must be removed before they
accumulate and poison the body. The circulatory system distributes needed materials and
removes unneeded ones. It is made up of the heart, blood vessels, and blood, which together
make up the cardiovascular system. The blood is also part of the body’s defense system. It
has antibodies and white blood cells that protect the body against foreign invaders.

The heart is a muscle that is divided into two nearly identical halves: one half receives
blood from the lungs and sends it to the rest of the body; the other half sends blood that has
traveled through the body back to the lungs. When the heart muscle contracts, the blood is
forced out into arteries and enters small capillaries. Blood returns to the heart through veins.

The Respiratory System. The respiratory system takes in oxygen from the air and
expels carbon dioxide and water vapor. Air enters the nose and mouth and travels through the
larynx, and trachea. The trachea divides to enter each of the two lungs and then divides more
than 20 times to form a very large number of small air spaces. Oxygen from the air enters
the blood through capillaries in the walls of these air spaces, and the blood releases carbon
dioxide into the air spaces to be exhaled.

The Digestive System. The digestive system consists of a tube extending from the
mouth to the anus. In it, food and fluids are taken in, moved through thé body, and broken
down into small molecules that are absorbed into the circulatory system. This breakdown,
known as digestion, is both a mechanical and a chemical process.

Food enters through the mouth, where chewing and saliva start to break it up and make
it easier to swallow. Next, the food travels down through the esophagus to the stomach.
Contractions of the stomach’s muscular wall continue to break down the food mechanically,
and chemical digestion continues when acid and enzymes are secreted into the stomach
cavity.

The liquefied food gradually passes into the small intestine. In the first part of the small
intestine, called the duodenum, enzymes from the pancreas are added. Tﬁesc enzymes
complete the chemical breakdown of the food. The digestion of fat is aided by bile, which
is made in the liver and stored in the gall bladder. The small intestine of an adult is about 21
feet (6.4 meters) long. Most of its length is devoted to absorbing the nutrients released during
these digestive activities.

The liquid remainder of the food enters the large intestine, or colon, which is about

12 feet (3.7 meters) long. It is more than twice as wide as the small intestine. In the large
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intestine most of the fluid is absorbed, and the relatively dry residues are expelled.

The Urinary System. The urinary system maintains normal levels of water and of
certain small molecules such as sodium and potassium in the body. It does this by passing
blood through the kidneys, two efficient filtering organs that get rid of any excess of various
molecules and conserve those molecules that are in short supply.

The fluid that leaves the kidneys, known as urine, travels through a tube called the
ureter to the bladder. The bladder holds the urine until it is voided from the body through
another tube, the urethra.

The Endocrine System. The two systems that control body activities are the endocrine
system and the nervous system. The former exerts its control by means of chemical
messengers called hormones. Hormones are produced by a variety of endocrine glands,
which release the hormones directly into the blood stream.

A major gland is the pituitary, which is located under the brain in the middle of the head.
It produces at least eight hormones, which affect growth, kidney function, and development
of the sex organs. Another gland, the thyroid, is located between the collarbones. Its hormone
controls the rate of the body’s metabolism.

The Nervous System. The nervous system—the brain, the spinal cord, and the nerves—
also controls body activities. The lower parts of the brain control basic functions such
as breathing and heart rate as well as body temperature, hunger, and thirst. Above these
regions are the centers for sight, sound, touch, smell, and taste, and the regions that direct
voluntary muscular activities of the arms and legs. Performed here are the higher functions of -
integrating and processmg information.

The brain receives and sends information by means of nerves, many of which lie partly
in the spinal cord. The spinal cord is protected by the spinal column. Nerves enter and leave
the spinal cord at each level of the body, traveling to and from the arms, legs, and trunk.
These nerves bring information from the various sense organs. The information is processed
by the brain, and then messages are carried back to muscles and glands throughout the body.

The‘ Reproductive System. The reproductive system is constructed differently for
males and females. The male reproductive system is responsible for producing, transporting
and maintaining viable sperm (the male sex cell). It also produces the male sex hormone,
testosterone, which regulates the development of a beard, pubic hair, a deep voice and other
bodily characteristics of the adult male.

The female reproductive system is responsible for producing and transporting ova (the
female sex cells), eliminating ova from the body when they are not fertilized by sperm,

nourishing and providing a place for growth of an embryo when an ovum is fertilized by
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sperm, and nourishing a newborn child. The female reproductive system also produces the

95 female sex hormones: estrogen and progesterone, which regulate the development of breasts

and other bodily characteristics of the mature female.

The Skin. The skin is a complete layer that protects the inner structures of the body, and

it is the largest of the body’s organs. It keeps out foreign substances and prevents excessive

water evaporation. The nerves in the skin provide tactile information. The skin also helps

100 keep the body’s temperature close to 98.6 °F (about 37°C): heat is conserved by reducing

blood flow through the skin or is expended by increasing blood flow and by evaporation of

sweat from the skin. Hair and nails are accessory structures of the skin.

N
e —

‘lyirggoﬁd Expressions

anatomy n. &8 %
physiology n. £3¥ %
cytology n. #affL 4
embryology n. BEjS %
histology n. 4842 %
hematology n. foi& %
immunology n. & %
skeletal a. F 38
circulatory a. #A% 4
respiratory a. “feR &9
urinary n. sk k89
endocrine a. A 4-sb#)
reproductive a. % 4 85
cartilage n. %%

bone marrow ‘F#f
striated muscle & &L
connective tissue ##FE o
smooth muscle -F# AL
intestine n. i

nourishment n. &3

cardiovascular a. U e &Y
antibody n. 424k

I

o L
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artery n. #hAk
capillary n. £.4mf &
vein n. #5k

larynx n. &€
trachea n. ([#] tracheae) % &
anus n. f= 7]
molecule n. 5-F
breakdown n. 5%
saliva n. "%
esophagus n. £%
enzyme n. &
duodenum n. + =45
pancreas n. AR

bile n. 2+

gall bladder A=
colon n. %M
residue n. E &%
sodium 7. 44
potassium n. 4¥
kidney n. ¥

urine n. ik

ureter n. ¥k
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pituitary n. B4k
thyroid n. Pk
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spinal column ##4%
viable a. fEHEH

ovum n. ([£] ova) §f-¥
estrogen n. Mg E
progesterone n. ¥ &
tactile a. f 3

accessory a. Mt & &

.

|. Comprehension

i. Answer the following questions.

1.
2.
3.

Where are blood cells made?

Why can human beings move?

Which system is in charge of distributing nourishment and oxygen and removing waste
products and poison?

How many hormones are produced by pituitary?

. Which system is constructed differently for males and females?

ii. Choose the best answer from the four possible choices.

1.

The main idea of this article is
A. about anatomy B. some system which is useful to human beings

C. the formation of human body D. the functions of human body

. The skeletal system is made of

A. bones B. joints between bones
C. cartilage D. al] the above

. Which of the following statement is NOT mentioned in the passage?

A. The muscular system allows the body to move.
B. The muscular system helps maintain a constant body temperature.

C. Some muscles serve to move the contents of some organs through the body.
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D. All the muscles are under conscious control.

4. Fat is digested in the

A. bile B. pancreas
C. duodenum D. gall bladder

5. It’s the system and nervous system that control body activities.
A. reproductive B. skeletal
C. digestive D. endocrine

Il. Vocabulary

1. The skeletal system also provides points of for the muscles that move the
body.
A. access B. attachment
C. application D. association

2. Contractions of the heart and smooth muscles are not conscious control.
A. in B. without
C. under D. off

3. The respiratory system oxygen from the air and expels carbon dioxide and

water vapor.

A. takes to B. takes off
C. takesin D. takes up
4. I was so the novel Harry Porter, that [ didn’t hear your call.
A. absorbed in B. devoted to
C. engaged in D. committed to
5. Dr. Brown will be the company next month when the director is away.
A. in light of B. in charge of
C. in hope of D. in pursuit of

Ill. Translation
i. Put the following into Chinese.

A team of international researchers argue life may not have begun in the sea as
previously thought, but in tiny droplets of water thrown up by ocean waves that drifted
high in the sky. In an article in New Scientist magazine, the researchers argue such water
droplets could have provided just the conditions needed for complex chemicals like DNA
and proteins to form. They noticed that as opposed to just seawater, up to half of the material

in the droplets was organic matter picked up from oily molecules on the ocean surface. As
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the water in the droplets evaporates, the organic matter then becomes more concentrated and

with energy from sunlight, it could undergo chemical reactions to combine or polymerize.

ii. Put the following into English.

AT, BEARZTHEN, ETE S M ERBAANARB LN LG, T
BARMNKRTFHRNEES, Rb, EENIFRANARERY, #55FPFELERAESL
ANEFBREE, 22, SFAMMEBTAXALERVELGERAATZIIARYM., 1
WHAHXN /AL ELR, EE T H ANt >o,

Biological students have to study anatomy and physiology of living organisms. Anatomy

Cells, Tissues and Organs

is the study of structure, and physiology is the study of function.

As living organisms have very complex structures, anatomy is organized by levels, from

the smallest components of cells to the largest organs and their relationships to other organs.
5 Gross anatomy is the study of the body’s organs as seen with the naked eye during visual

inspection and dissection. Cellular anatomy is the study of cells and their components, which

require special instruments such as microscopes and special techniques for observation.

Cells

Often thought of as the smallest unit of living organisms, a cell is made up of many even

10 smaller parts, each with its own function. Human cells vary in size, but all are quite small.
Even the largest, a fertilized egg, is too small to be seen with the naked eye.

Human cells have a membrane that holds the contents together. However, this membrane
is not just a sac. It has receptors that identify the cell to other cells. The receptors also react
to substances produced in the body and to drugs taken into the body, selectively allowing

15 these substances or drugs to enter and leave the cell. Reactions that take place at the receptors
often alter and control a cell’s functions.

Within the cell membrane are two major compartments, the cytoplasm and the nucleus.
The cytoplasm contains structures that consume and transform energy and carry out the cell’
s functions; the nucleus contains the cell’s genetic material and the structures that control cell

20 division and reproduction. '

The body is composed of many different types of cells, each with its own structure and

function. Some, such as white blood cells, move freely, unattached to other cells. Others,

such as muscle cells, are firmly attached one to another. Some cells, such as skin cells,
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divide and reproduce quickly; nerve cells, on the other hand, don’t reproduce at all. Some
cells, especially glandular cells, have as their primary function the production of complex
substances, such as a hormone or an enzyme. For example, cells in the breast produce milk,
those in the pancreas produce insulin, those in the lining of the lungs produce mucus, and
those in the mouth produce saliva. Other cells have primary functions that are not related to
the production of substances—for example, cells in the muscles and heart contract. Nerve
cells conduct electrical impulses, allowing communications between the central nervous
system (brain and spinal cord) and the rest of the body.

Tissues and Organs

Related cells joined together are collectively referred to as a tissue. The cells in a tissue
are not identical, but they work together to accomplish specific functions. A sample of tissue
removed for examination under a microscope (biopsy) contains many types of cells, even
though a doctor may be interested in only one specific type.

Connective tissue is the tough, often fibrous tissue that binds the body’s structures
together and provides support. It is present in almost every organ, forming a large part of
skin, tendons, and muscles. The characteristics of connective tissue and the type of cells it
contains vary, depending on where it’s found in the body.

The body’s functions are conducted by organs. Each organ is a recognizable structure
that performs specific functions—for example, the heart, lungs, liver, eyes and stomach. An
organ is made up of several types of tissue and therefore several types of cells. For example,
the heart contains muscle tissue that contracts to pump blood, fibrous tissue that makes up the
heart valves, and special cells that maintain the rate and rhythm of heartbeats. The eye contains
muscle cells that open and close the pupil, clear cells that make up the lens and cornea, cells
that produce the fluid within the eye, cells that sense light, and nerve cells that conduct impulses
to the brain. Even an organ as apparently simple as the gall bladder contains different types of
cells, such as those that form a lining resistant to the irritative effects of the bile, muscle cells

that contract to expel bile, and cells that form the fibrous outer wall holding the sac together.
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living organism &4 s o membrane n. i, ‘@ERE
naked eye Ak sac n. ¥
dissection  n. %] receptor n. BEX B
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fertilized egg %45 9P : cytoplasm n. 48t
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genetic a. A& #) | biopsy n.#E&
glandular a. Ig/k ) ‘ tendon n. A&
pancreas n. &M . heart valve &R # IR
insulin n. & & & | rthythm n. % &
lining n. A & | pupil n. B 3L
mucus n. & lens n. an KR
contract v. 448 | cornea n. AR
impulse n. A% % 3 gallbladder n. fZ 4%
identical a. 48R 49 | expel v.HEd
Check Your Understanding
Determine whether the following statements are true (T) or false (F).
( ) 1. Anatomy is the study of function, and physiology is the study of structure.
( ) 2. Anatomy is organized by levels, from the smallest components of cells to the
' largest organs and their relationships to other organs.
( ) 3. The largest, a fertilized egg, can be seen with naked eyes.
( ) 4. Human cells have a membrane that holds the contents together, which only serves
as a sac.
( } 5. Skin cells divide and reproduce quickly, while nerve cells don’t reproduce at all.
( ) 6. There are two major compartments within the cell membrane, the cytoplasm and
the nucleus.
( ) 7. The body is composed of many different types of cells, whose structure and
function is different.
( ) 8. Some cells, especially glandular cells, have as their primary function the
production of milk.
( ) 9. Related cells joined together are collectively known as a tissue.
( ) 10. Connective tissue is the soft, often solid tissue that binds the body’s structures

together and provides support.



