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Chapter 1 The General Plan of the Human Body
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1.1  What are Living Things Made of

According to a nursery rhyme children are made of sugar and spice,or perhaps of puppy
dogs' tails,depending on which sex we are discussing.More accurately,the "stuff"of which all
living things are made is called protoplasm.This word is made up of two Greek words:proto,
meaning "original" and plasm, meaning "substance." Chemically, protoplasm is composed of
quite ordinary elements, such as carbon,oxygen, hydrogen, sulfur, nitrogen and phosphorus.
There is nothing extraordinary., either, in the appearance of protoplasm;it looks very much
like the white of an egg. Nobody has been able to explain why protoplasm has that
characteristic which we call life. We will learn more about this intricate substance in
Chapter 3.

If the building material of all living things, vacuole centriole

. . endoplasmic
both plants and animals, is protoplasm, the reticulum

lysosome
building blocks made of this are called cells

(Fig. 1. 1). Cells vary a great deal in size. g0l EETbls

Something as small as a worm may be

Saie |
composed of millions of cells, yet we all are on ik

familiar with at least one of the larger kinds of  peroxisome cytoplasm

SR

llss of which an e is a perfectl ood ;
cells, o gg p y 8 S\?g?é?e? mitochondria

example.In fact,if we keep the egg in mind, Fig11 A typical cell
the construction of the cell will be quite easy
to visualize.Let us work our way from the outside to the center.

First comes the outer covering, called the cell membrane. Next is the main substance of
the cell, the cytoplasm, which might be likened to the white of the egg. The cytoplasm
contains water, food particles, pigment and other specialized materials. In the center of the
cell,comparable with the egg yolk,is a globule called the nucleus, containing the chromatin
network. The nucleus controls some of the activities of the cell, including its reproduction,
Within the nucleus is still another tiny globule of matter called the nucleolus, the function is
related to reproduction.

The cell is the basic unit of all life. When you study the causes of disease, you will

encounter a number of primitive living things which are composed of but one cell. However,
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for the moment we shall confine our discussion to the human body,which is made up of many
millions of cells. The body is composed of specialized groups of cells, the first of which are
called tissues.Various tissues that together perform a single function form organs,and several
organs and parts grouped together for certain functions form systems.The heart is an organ
composed of muscle tissue, connective tissue and nerve tissue,all working together to pump

blood. The heart and the blood vessels comprise the circulatory system.

1.2 Body Systems

The body systems have been variously stated to be nine, ten or eleven in number,
depending on how many details one wishes to include.

Here is a list of systems:

(1) The skeletal system.The basic framework of the body is a system of over 200 bones
with their joints.collectively known as the skeleton.

(2) The muscular system.Body movements are due to the action of the muscles which are
attached to the bones.Other types of muscles are present in the walls of such organs as the
intestine and the heart.

(3)The circulatory system.The heart,blood vessels,lymph vessels and lymph nodes all
make up the system whereby the blood is pumped to all the body tissues,bringing with them
food,oxygen and other substances,and carrying away waste materials.

(4) The digestive system.This system comprises all organs which have to do with taking
in food and converting the useful parts of it into substances that the body cells can use.
Examples of these organs are the mouth, the teeth and the alimentary tract (esophagus,
stomach,intestine and accessory organs,such as the liver and the pancreas).

(5)The respiratory system.This includes the lungs and the passages leading to and from
them.The purpose of this system is to take in air,and from it extract oxygen which is then
dissolved into the blood and conveyed to all the tissues. A waste product of the cells, carbon
dioxide,is taken by the blood to the lungs,whence it is expelled to the outside air.

(6) The integumentary system. The word " integument" means " skin." The skin is
considered by some authorities to be a separate body system.It includes the hair,nails,sweat
and oil glands.and other related structures.

(7)The urinary system.This is also called the excretory system.Its main components are
the kidneys,the ureters, the bladder and the wrethra.Its purpose is to filter out and rid the
body of certain waste products taken by the blood from the cells. ( Note that other waste
products are removed via the digestive and the respiratory systems.)

(8) The nervous system.The brain, the spinal cord and the nerves all make up this very
complex system by which all parts of the body are controlled and coordinated. The organs of
special sense (such as the eyes,ears,taste buds and organs of smell), sometimes classed as a
separate sensory system, together with the sense of touch, receive stimuli from the outside

world, which are then converted into impulses that are transmitted to the brain. The brain



Chapter 1 The General Plan of the Human Body .

determines to a great extent the body's responses.to messages from without and within,and
in it occur such higher functions as memory and reasoning.

(9) The endocrine system. A few scattered organs known as endocrine glands produce
special substances called hormones, which regulate such body functions as growth, food
utilization within the cells,and reproduction.Examples of endocrine glands are the thyroid and
the pituitary glands.

(10) The reproductive system. This system includes the external sex organs and all

related inner structures which are concerned with the production of new individuals.

1.3 Directions in the Body

Because it would be awkward and incorrect to speak of bandaging the "southwest part"of
the chest,a number of terms have been devised to designate specific regions and directions in
the body.Some of the more important of these are listed as follows (note that they refer to the
body in the "anatomic position"—upright with palms facing forward) .

(1) Superior is a relative term meaning "above"or "in a higher position." Its opposite,
inferior,means "below"or "lower." The heart.for example,is superior to the intestine.

(2)Ventral and anterior mean the same thing in humans:"located near the belly surface
or front of the body." Their corresponding opposites, dorsal and posterior, refer to locations
nearer the back.

(3) Cranial means "near the head"; caudal means" near the sacral region of the spinal
column" (i.e., where the tail is located in lower animals).

(4)Medial means "near an imaginary plane that passes through the midline of the body.
dividing it into left and right portions." Lateral, its opposite, means "farther away from the
midline"toward the side.

(5)Proximal means "nearest the origin of a structure" ;distal means "farthest from that
point."For example,the part of your thumb where it joins your hand is its proximal region.
The tip of the thumb is its distal region.

For convenience in visualizing the spatial relationships of various body structures to each
other,anatomists have divided the body by means of three imaginary planes. Think of a body
plane as a huge cleaver (Fig.1.2).

(1) The midsagittal plane.lf the cleaver were to cut the body in two down the middle in a
fore-and-aft direction, separating it into right and left portions, the sections you would see
would be midsagittal,

(2)The frontal plane.lf,instead of the above operation,the cleaver were held in line with
the ears and then were brought down the middle of the body. creating a front and a rear
portionsyou would see a front (anterior or ventral) section and a rear (posterior or dorsal)
section,

(3)The transverse plane.If the cleaver blade were swung horizontally,it would divide the

body into an upper (superior)part and a lower (inferior) portion. There could be many such
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cross sections,each of which is on a transverse plane.

vertical axis

superior superior

transverse
plane

sagittal axis

[0S
1 proximal
)
: i
distal

1.4 Body Cavities

sagittal plane
frontal plane

Fig.1.2 Body planes and directions

The body contains a few large internal spaces or cavities within which various organs are

located. There are two groups of cavities:dorsal and ventral (Fig.1.3).

brain

cranial
cavity

thoracic cavity —p——+

abdominal cavity ——

pelvic cavity —

Fig.1.3 Side view of body cavities
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There are two dorsal cavities: D the cranial cavity, containing the brain; and @ the

Dorsal Cavities

spinal cavity, enclosing the spinal cord. Both of these cavities join, hence they are a
continuous space.

Ventral Cavities

The ventral cavities are much larger than the dorsal ones. There are two ventral cavities:
(Dthe thoracic cavity, containing mainly the heart, and @ the abdominal cavity. This latter
space is subdivided into two portions,one containing the stomach, most of the intestine, the
kidneys,the liver, the gallbladder, the pancreas and the spleen; and a lower one called the
pelvis,or pelvic cavity,in which are located the urinary bladder,the rectum and the internal
parts of the reproductive system.

Unlike the dorsal cavities,the ventral cavities are not continuous. They are separated by a
muscular partition,the diaphragm.

Regions in the abdominal cavity

Because the abdominal cavity is so large, it has been found helpful to divide it into nine
regions. These are shown in Fig.1.3. The three central regions are the epigastrium, located
just below the breastbone; the umbilical about the umbilicus, commonly called the navel;
and the hypogastric region, the lowest of all of the midline regions. At each side are the right
and left hypochondriac regions, just below the ribs; then the right and left lumbar regions;
and finally, the right and left iliac, or inguinal, regions. A much simpler division into four

quadrants (right upper, left upper, right lower and left lower)is now less frequently used.

1.5 The Metric System

Now that we have set the stage for further study of the body, its structure and its
processes,a look at the metric system would be essential for someone who plans a career in
health should be acquainted with two general metrics. Here in some medical related
measurement systems are shown in the table below.

. Tablel.1 measurement systems

1m = 100 cm = 3.281 feet (ft) 1kg = 2.205pounds(lb)
lem = 10mm = 0.394 inch (in) lounce(oz) =28.350 g

1 km = 1000 m = 0.621 mile 1lg = 1000 mg

1L = 1000 ml 1L = 1.06 quart (qt)

1 ounce (o0z)= 30 ml lg= 1ml

1 point (pt)= 473 ml 1 gallon (gal)=4 qt = 8 pt
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lung[ 1an] ». i ; ' W 7% umbilical[ ambilaikel] adj . it B i ; I 5 B4
whence[ wens | conj.H I umbilicus[ am'bilikas | n. it B ; s
integumentary[ integjumentari | adj .3 () B2 K1Y navel['neivol ] n. it
gland[ gleend ] ». [ f# %) ] B 5 I § hypogastric[ haipaugestrik | adj . {8 %Y
urinary[ jusraneri ] adj . W R 9 ; W BR ) hypochondriac[ haipskandriek | ad; .2 (Y
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iliac[iliek] adj . 5 HY
inguinal['ingwinl] ad; .[##3]] [shi ] A 8

rib[rib] &
left lumber region[ left lamba 'ri:d3en] 7 #

Idioms and Expressions

1.be composed of f -+ g L g eeeeee AR
e.g. All animals and plants are composed of cells.— ¥] 3 8 ¥ 34 1 40 #1240 %, .
2.be linked to 5 -+ -+~ 47 K Hk
e.g. It is reported that Michael Jackson's death may be linked to his longstanding use of painkillers. i il 5
FLIR + 78 5 b 9 FE AT BE 5 b 4 B E] 3 AR R 25 A Ok .
3.confine...to {FR T, fRF oo e- ZH
e.g. We'll confine our discussion to the main issue 3714 H i F B m) E .
4.convert...into ff---+ L2091 ey
e.g. Once inside the tumor cell, the compounds convert {rom inactive form into an active anti-cancer drug.— H
3 T 88 A0 3 2 B A ey Sl R PR T S A TR MR 25
5.dissolve...into ¥ A . % it
e.g. It can dissolve into any water and be washed quickly. H- 7] DL 5 @ ¥ T % Sk i, B 5 T oh vk .
6.filter...out if & . JE %
e.g. It is designed to filter out viruses and toxins before they attack organs.i% i1i% 5 4 7 7£ %% 55 1 8 9 W
HE ZATERRAS .

| Notes

1.According to a nursery rhyme. children are made of sugar and spice. or perhaps of puppy dogs ' tails.
depending on which sex we are discussing.
3BT - % according to A A iR IE BB AR R 3k BB OB T L8 B I 7E A L be made of b 817 4
HoEERAE i 1+ depending on Jg By 18 # B AE 43 18 T8 =X . 48 1) o AE R AR ARGE L B b which §] A % iE
M
O LI RIEE FOESNAR GAHEF R A MR g 8. 2/ iR E.

2.Something as small as a worm may be composed of millions of cells,yet we all are familiar with at least one of
the larger kinds of cells.of which an egg is a perfectly good example.
T iEA R vet M EI X RN A T B P as small as TR [ HE as small as worm {EH
J5 B E 1B something, J5 ¥ A4 & B of which 5|5 #3k PR ¥ & 5 M A A& i 24717 cell.
30— RN/ 10 855 B T AE 80T 77 40 B 4R T AT 2 2D R 2 A 2 B A B P Y — F R bR R 0 R
AR 4 B 151 - .

.In the center of the cell,comparable with the egg yolk.is a globule called the nucleus.containing the chromatin

[o%

network.
A3 %] 3 T4y o 8% A L BLIE ) £ 35 8 globule, 41 1A 45 1% in the center of the cell 4] F [ & & . i
comparable with the egg yolk #{fi Ai& . containing & B 7E 43 1Al 1F J5 B E & .
19 3C - 76 40 M A 1E P — > G 0 5T 4% A% FRATT SR L LU VR R B L B O A A

4.The heart,blood vessels,lymph vessels and lymph nodes all make up the system whereby blood is pumped to
all the body tissues,bringing with it food,oxygen and other substancessand carrying away waste materials.
GHAT < % A P A I S A L AT SR BB 4 B i whereby HE L BN T JF — 43 A1 £ blood. 5§ 2 )
bringing Fl carrying A A~ 47 B BLTE 23171 48 05 1F H BORIE .
BEOCOE M OB EMRE SR RA R ER ARG, MR EFRA BT XEREREEES T4



B ESRRRE

G, P B I TR A% 25 B 77 40 SRS B A 0 R () s S A 3R

. This latter space is subdivided into two portions, one containing the stomach, most of the intestine. the

(52

kidneys.the liver, the gallbladder, the pancreas and the spleen;and a lower one called the pelviss or pelvic
cavity,in which are located the urinary bladder,the rectum and the internal parts of the reproductive system.
GrHT %4 £ 47 & This latter...portions” . J& A Bi-~I 51 5 43 - H A ET— 351 54> one containing the stomach
M ST RS G R R R UL BH O AE T L JE — FF B LAY & a lower one called the pelvis,in which 5| 3k B& i 44
SE 18 M) B M 547 1R pelvic cavity.

VSRS AP ERGr, — ERARE B R B R L AR AR T AR N B A SR A
FiE B R A SRR IR B L R AR T R G A A

Key Points
1.Body systems

skeletal, muscular, circulatory, digestive, respiratory, integumentary, urinary, nervous (and sensory),

endocrine s reproductive.

Do

.Body directions

(1) Superior,near head;inferior,away from head,

(2) Ventral (anterior) ,near belly;dorsal (posterior) ,near back.
(3)Cranial,near head;caudal.near end of spinal column.
(4)Medialsnear midsagittal plan;lateral,toward side.
(5)Proximal,near origin;distal,distant from origin.

(6)Body direction by plans:

Midsaggital:left and right portions.

Frontal: front and rear portions.

Transverse: top and bottom portions.

3.Boy Cavities

(1)Dorsal:

Cranial Spinal

(2)Ventral:

Thoracic Abdominal

(a)9 regions include epigastric,umbilical, hypogastric, right and left hypochondriac,right and left lumber,and
right and left iliac,or inguinal.

(b)4 quadrants (no longer extensively used).

(3)Dorsal cavities continuous.abdominal cavities separated by diaphragm.

Medical Focus
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Imaging the Body
5 & % &

Imaging the body for diagnosis of disease is based on chemical properties of subatomic particles.

e e e

For example. X-rays, which are produced when high-speed electrons strike a heavy metal, have long

been used to image body parts.Dense structures such as bone absorb X-rays well and show up as light

P B P
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