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~ Part One Human
Anatomy

Introduction of Human
Anatomy

I . Concept of Human Anatomy and Its
Position in Medicine and Pharmaceutics

Human anatomy is the subject that studies the
shape, structure and spatial ubiety of organs of normal
human body. Friedrich Engels said, there is no medicine
without anatomy. Human anatomy is not only the
important basic curriculum of medicine, but also the
basic course of pharmaceutics, because of the consumers
of medicine are human being. After getting the
knowledge of human anatomy. pharmaceutical students
could understand better how medicines are absorbed,
converted and metabolized in the body, how they play
therapeutic action. This may irritate creationary
thinking and establish a better base for researching and
developing medicines.

Il . Division of Human Anatomy

Human anatomy is generally divided into gross
anatomy, microscopic anatomy (histology) , developmental
anatomy, radiographic anatomy and clinical anatomy etc.

Gross anatomy is subdivided into
anatomy and regional anatomy. The systematic anatomy
takes the functional systems of human body (such as
eter) « ds

systematic

locomotor system, alimentary system
researching and learning units, and studies the shape,
location and structure of organs of the body system by
system. The human body is divided into 9 systems,
respiratory, urinary,

locomotor, alimentary,

reproductive, circulatory systems, sensory organs,

nervous and endocrine systems.

The regional anatomy takes regions of the body
(such as thorax, abdomen etc.) as researching and
learning units, and studies the spatial ubiety of organs
or structures of the body region by region on the base of
systematic anatomy.
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II. Divisions of Human Body

The human body is artificially divided into the
head.neck, trunk. upper and lower limbs ( Fig. 00-01).
The upper and lower part of anterior aspect of trunk is
respectively called thorax and abdomen. while the upper
and lower part of posterior aspect of trunk is
respectively called back and lumbar, The posterior part
of neck is called nucha. The upper limb is subdivided
into shoulder, arm, forearm and hand. the lower limb is
subdivided into glutea, thigh, leg and foot.

forearm [ 7
) %
/ glutea
Fhand
\ {
K i thigh
T
T { ’ lower limb
lower limb
/J\’ﬁgleg
\ ptliag e [ )
00-01 i Fl] LA FA RN 4315

Anatomic position and divisions of human body
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IV. Common Terms of Human Anatomy

(I ) Anatomical position

The body stands up erectly, the face is directed
forward, the eyes see forward horizontally. The heels
and toes are closed together, the tips of feet are directed
forward. The upper limbs hang by the sides of the
body . the palms of hands face forward(Fig. 00-01). This
position is the standard for describing the shape and
location of any organ or structure of the body.
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(I ) Anatomical Directions

On the anatomical position, anterior ( ventral )
means the part nearer the front surface of the body.
Posterior (dorsal) means the part nearer the back
surface of the body. The palmar surface is usually used
instead of anterior, the dorsal surface instead of

posterior in describing the hand.

Superior means the part nearer the top of head.
Inferior means the part nearer the soles of feet. In the
trunk, cranial is used instead of superior sometimes.and
caudal instead of inferior. Proximal is used to indicate
the part nearer to the root or attached end of a limb.
while distal is used to indicate the part farther from the
root or attached end of a limb.

Medial means the part nearer the median sagittal
plane, whereas lateral means the part farther from this
plane. Internal is used to indicate the part nearer the
cavity of a hollow organ or body cavity.external is used
to indicate the part farther from the cavity of a hollow
organ or body cavity. Superficial means the part nearer
the body surface, while deep means farther from the
body surface.

(I) Axes of Human Body

i . Sagittal axis is the horizontal axis that passes
through the body anteroposteriorly, vertical to the
anterior surface of the body,and parallel to the sagittal
plane(Fig. 00-02).

ii . Coronal axis is the horizontal axis which passes
through the body from right to left or from left to
right, vertical to the sagittal axis,and parallel to coronal
plane(Fig. 00-02).

iii. Vertical axis is the axis that passes through
superoinferiorly the body, vertical to the earth surface.
and vertical to the coronal and sagittal axes one another
(Fig. 00-02).

(V) Relational Planes

i . Sagittal plane (Fig. 00-02)is the plane vertical
to the anterior surface of the body and divides the body
into left and right parts. Thereinto the plane that passes
through the midline of the body and divides the body
into symmetrical left and right parts is called median
(sagittal) plane(Fig. 00-02).

i . Coronal Plane is also called frontal plane.
vertical to the sagittal plane,and divides the body into
anterior and posterior parts(Fig. 00-02).

iii. Horizontal plane is also called transverse plane.
It is vertical to both the sagittal and coronal planes.
passes through the body horizontally and divides the
body into superior and inferior parts(Fig. 00-02).
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The locomotor system includes three parts. bones,
joints and skeletal muscles. The individual bones of the
body are linked together by joints to form skeleton. The
functions of the system include providing a framework
for the body, movements., protecting important organs
(such as brain, heart, lungs and liver etc. ), serving as a
storehouse of some minerals ( such as calcium,
phosphorus etc. ) and hematopiesis.

Chapter 1 Osteology

Section | General Description
of Osteology

There are 206 bones in adults. They can be divided
into bones of trunk,appendicular bones and skull.

I . Shape and Classification of Bones

According to their shapes, the bones of human
body are classified into four types: long, short,flat and
irregular bones(Fig. 01-01).

i . Long Bones are tubular in shape and
distributed to limbs. Each of them consists of a body
and two extremities. The body is also called shaft and
contains a medullary cavity, which lodges bone marrow
in living bones. The extremities are wider and called
epiphyses.,and possess smooth articular surfaces covered
by articular cartilage. The part between the shaft and
extremity is called metaphysis, which contains epiphysial
cartilage in young man. The epiphysial cartilage ossifies
in adults and becomes an epiphysial line.

ii. Short Bones are roughly cuboid in shape,
distribute to wrist and foot in groups,and include carpal
and tarsal bones.

iii. Flat Bones are plate-like and form mainly the
walls of cranial, thoracic and pelvic cavities, for
example, the calvaria and ribs. Their main functions are
to protect important organs,such as brain, heart, lungs,
liver and spleen etc.

iv. Irregular bones are greatly varied in shape

5
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and bone marrow,and are abundant in blood and nerve
supply(Fig. 01-02).

i . Bony Substance
cancellous (spongy) bones. The compact bone is dense,
distributes mainly to the shafts of long bones and the

is divided into compact and

external layer of other bones,and is capable of resisting
stresses and bending. The cancellous bone is like
sponge, distributes to the epiphyses of long bones and
the interior of other bones, and consists of a lot of
trabeculae interweaved each other.

ii . Periosteum  covers the whole bone except
articular surfaces and consists of fibrous connective

tissue. It divides into an outer layer and an inner layer.
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The outer layer is dense and also called fibrous
membrane and is composed of fibrous connective tissue.
The inner layer is loose,also called vascular membrane.
and is lined with the osteoblasts and osteoclasts. which
have the function of forming new bony tissue and
absorbing bony tissue respectively. The periosteum
contains abundant blood vessels and nerves. and plays
important roles in the nourishment, regeneration and
repairing of bones. In order to prevent bony necrosis or
delayed healing, the periosteum should be preserved as
much as possible in operation.

iii. Bone marrow s filled up medullary cavities
and the spaces of cancellous bone, and divided into red
and yellow bone marrow. The red bone marrow consists
of the developing blood cells of varied periods, red in
colour,and is capable of making blood cells, The yellow
bone marrow comprises fat tissue, yellow in colour, and
loses the ability of blood-forming. All bone marrow of
fetus and the children before 5 years is red bone
marrow. By the sixth year, the red marrow in medullary
cavities is gradually replaced by yellow one. At about
18th year,red bone marrow in the medullary cavities of
long bones of limbs is almost replaced by vellow one,
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The bone marrow in short, flat and irregular bones,and
the epiphyses of long bones, keeps red in whole
lifetime. In the conditions of serious chronic loss of
blood or some types of serious anemia, the yellow bone
marrow can revert to red one,and recover the ability of

blood-forming.

I. Chemical Composition and Physical
Properties of Bones

Living bones are chemically composed of organic
and inorganic components. The organic materials include
mainly fibrous bundles of collagen, form the framework
of bones, and endow bones with and
toughness. The inorganic materials are chiefly composed
of mineral salts (such as calcium phosphate) and give
bones hardness and rigidity. The proportion of organic
and inorganic materials can change with age. The
physical properties of bones depend upon the proportion
of the chemical components. In adults, the proportion of
organic and inorganic materials is about 3/7, which is
the most proper condition, so the bones of adults
possess a great hardness, proper and
toughness. The proportion in young children is about 5/
5.s0 their bones are softer, easy to be deformed, but not
easy to happen bone fractures. In old people, the
inorganic materials comparatively
proportion,so their bones have a larger fragility, bone

resilience

resiliences

share a larger

fracture is frequent.
IV. Development of Bones

Bones develop from mesenchyma of mesoderm at
about the eighth gestational week. There are two
intramembranous  and

patterns of  ossification,

intracartilaginous ossifications.

i . Intramembranous ossification From the eighth
the

differentiats into membranous structure at first, which

gestational week, mesenchyma of mesoderm

then is ossified to form bone tissue. This is called
intramembranous ossification. Most flat bones, such as
calvarial bones,are formed by this pattern.

ii. Intracartilaginous ossification The mesenchyma
of mesoderm differentiats into cartilage models at first,
which then is ossified to form bone tissue. This is called
intracartilaginous ossification. Long bones are formed in
this form. Some bones develop from a single ossific
center,others have two or more centers of ossification.
The primary ossific centers develop to form shaft, while
the secondary centers of ossification develop to form
epiphysis. During a period of time, the epiphyses are
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separated from the shaft by epiphysial cartilage.

The epiphysial cartilage continues to develop and
ossify to form bone tissue,which increases continuously
the length of bone. Eventually the epiphysial cartilage is
entirely ossified and becomes epiphysial line. Once the
epiphysial line is formed, the length of bone does not
increase any more. The ossification time of most
epiphysial cartilages is from the 18th to 20th year, one
or two years earlier in girls than in boys. The
development of the skeleton is finished entirely in the
25th year,

LOAKE BO=
Section || Bones of Trunk

Bones of trunk include vertebrae, sternum and ribs
(Fig. 01-01,01-03).

FiMfEcervical

vertebrae

HER

| vertebrae

vertebrae

ﬁﬁ‘%‘sacmm

B ‘Hcoceyx

KT8 Bones of trunk

1. Vertebra

In young persons, the normal number of separate
vertebrae is 32 or 33, which includes 7 cervical, 12
thoracic, 5 lumbar, 5 sacral and 3 or 4 coccygeal
vertebrae (Fig. 01-03, 01-05). In adults, the 5 sacral
vertebrae fuse with one another to form sacrum,and the
3 or 4 coccygeal vertebrae fuse together to form coccyx.
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(I ) General Shape of Vertebrae

A typical vertebra(Fig. 01-04) is made up of two
parts,a vertebral body and a vertebral arch. The body is
a short column in shape, which together with the arch
encloses vertebral foramen. The vertebral foramina of all
vertebrae are placed in series together to form vertebral
canal. The arch connects with the body by a pair of
pedicles of vertebral arch. The superior and inferior
surfaces of the pedicle bear a superior and an inferior
vertebral notches respectively. The inferior vertebral
notch of a vertebra together with the superior vertebral
notch of its neighbor forms an intervertebral foramen,
by which spinal nerve and accompanying vessels pass
through. There are 7 processes on the vertebral arch,a
spinous  process  projecting
backward, a pair of transverse processes projecting
laterally, a pair of superior and a pair of inferior
articular processes(Fig. 01-04).

posteroinferiorly  or

ﬁ%transverse
process

ﬁ%’%ﬂh ﬁtransverse

costal fovea

P ZEspinous
process

B 01-04 HLEIHEH (FHE I9TE &4 5 Morphological features

of typical vertebra(thoracic vertebra)
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(I ) Main Features of Vertebrae in Each Region

i . Thoracic Vertebrae have a superior and an
inferior costal foveae on the posterior part of their
bodies, a transverse fovea on the anterior surface of
their transverse process tip (Fig. 01-04). Their spinous
processes are long and slope posteroinferiorly. The
articular facets of their articular processes are almost in

coronal planes(Fig. 01-05).
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i . Cervical Vertebrae (Fig. 01-05)  have transverse
foramina in their transverse processes. The ends of the
transverse processes are bifurcated into anterior and
posterior tubercles. The spinous processes from the
second to the sixth are short and bifid in extremities.
The articular facets of superior and inferior articular
processes are almost in horizontal plane. The lateral
margins of the vertebral bodies from the third to the
seventh project upward, which are called uncus of
vertebral body. The first cervical vertebra(atlas)has no
body and no spinous process. It is ring-shaped and
consists of anterior and posterior arches and two lateral
mass. There is a fovea dentis at the middle of posterior
surface of arch. The second cervical
vertebra(axis) bears the odontoid process(dens)on the
superior aspect of its body, which articulates with the
fovea dentis of atlas. The seventh cervical vertebra is
also called vertebra prominens. Its spinous process is
relatively long, not bifid,and can be easily felt.

iii. Lumbar Vertebrae (Fig. 01-05)
vertebral bodies. Their spinous processes are wide,
short. strong, square in shape, and project backwards
horizontally. The articular facets of their articular

the anterior

have larger

processes are almost in sagittal plane.

iv. Sacrum(Fig. 01-05) is made up of five fused
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sacral vertebrae and roughly triangular in shape. It
possesses a base, an apex, anterior, dorsal, and two

lateral surfaces. There is a sacral canal in its interior.

v . Coceyx(Fig. 01-05) is made up of three or
four fused coccygeal vertebrae. Its base connects with
the apex of sacrum above,while its apex is free.

. Ribs (Costae)

There are 12 pairs of ribs in the body. Each of them
consists of two parts, costal bone and costal cartilage
(Fig. 01-03). The anterior ends of upper seven pair ribs
are connected directly to sternum by their costal
cartilages. and are referred to as true ribs. The lower
five pair ribs fail to reach the sternum, and are called
false ribs. The costal cartilages of the 8th to 10th pair
ribs join the costal cartilage immediately above to form
costal arch. The anterior ends of the 11th and 12th pair
ribs are free, so the two pair ribs are called floating
ribs. A typical costal bone is divided into three parts,
costal head,neck and body.

M. Sternum

Sternum is located in the middle of anterior
thoracic wall,and belongs to flat bone. It is divided into
manubrium, body and xiphoid process(Fig. 01-03). The
junction between the manubrium and body projects
forwards slightly to form sternal angle, which can be
easily palpated even if in obese. The lateral sides of the
angle are articulated with the second ribs, so it is an
important landmark for counting the order of ribs and
intercostal spaces in clinic,

B QUKE KM

Section [ Bones of Limbs

I . Bones of Upper Limbs

The bones of upper limbs are divided into two
parts, shoulder girdle and the bones of free upper
limbs.

(I) Shoulder(Upper Limbs) Girdle

The bones of shoulder girdle include clavicle and
scapula.

i . The clavicle ( Fig. 01-06) is S-shaped. It
extends from the sternum to the acromion of scapula
and joins the bones of trunk with those of upper limb.
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ii . The scapula (Fig. 01-06) is a triangular flat
bone situated on the posterolateral aspect of thorax. It
has three borders (the medial, lateral and superior
borders) , three angles (the superior,inferior and lateral
angles) , and two surfaces (the anterior or costal and

posterior or dorsal surfaces).
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(1) Bones of Free Upper Limb
The bones of free upper limbs include the bones of
arm (humerus) , forearm (radius and ulna) and hand. ]

i . The humerus(Fig. 01-07) is the bone of arm,
and is the longest and largest bone of the upper limb.
The humerus has a body and two ends, superior and
inferior. The upper end is the humeral head for
articulating with the glenoid cavity of scapula. There is
a deltoid tuberosity and a sulcus for radial nerve on the
anterolateral surface and posterior surface of the middle
part of its body respectively. The lower end of humerus
is wide and flattened. The lateral humeral capitulum and
medial trochlea of humerus is respectively articulated
with radial head and the trochlear notch of ulna. A deep
olecranon fossa lies above the trochlea posteriorly. The
lateral and medial epicondyles are on each side of the
lower end.



