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CHAPTER 1
An Introduction to the Human Body
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\ Introduction

The purpose of the chapter is to:

1. Introduce the disciplines of anatomy and
physiology

2. Discuss the organization of the human body

3. Reveal shared properties of all living things

4. Discuss the concept of homeostasis
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\ Anatomy vs. Physiology

Anatomy is the study of structure whereas
physiology is the study of how body structures
function
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Systems of the Human Body

The Eleven Systems of the Human Body
INTEGUMENTARY SYSTEM (CHAPTER 5)

Components: Skin and associated
structures, such as hair,
fingernails and toenails, sweat
glands, and oil glands.
Punctions: Protects body: helps
regulate body temperature;
eliminates some wastes: helps
make vitamin D: detects Skin ang.
associated
glands

| ——

sensations such as touch, pain,
warmth, and cold; stores fat and
provides insulation.

Toenails

John \

Copyright

SKELETAL SYSTEM (CHAPTERS 6-9)

Components: Bones nd joints
of the body and their associated
cartilages.

Functions: Supports and
protects body: provides surface
area for muscle atischmens;
aids body movements; houses
cells that produce blood cells;
stores minerals and lpids (fat).

Bone.
Cartiage
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Systems of the Human Body

The Eleven Systems of the Human Body
MUSCULAR SYSTEM (CHAPTERS 10, 11)
Components: Speciicaly, seletal

muscle issue —muscle usually
attached to bones (other muscle tissues

NERVOUS SYSTEM (CHAPTERS 12-17)

Components: Brain, spinal cord, Brain
nerves, and special sense organs, such

as eyes and ears.

includesncolivind canfie ) Functions: Generates action potentials.
Functions: Partcipates in body Skellal - (nerve impulses) to regulate body
‘movements, such as walking: Eicio actvites; detects charges in body's Spinal
‘mainains posture; produces heat. Tondon interal and extemal environments, cord
interprets changes, and responds by
causing muscular contractions or
glandular secretions,
Nerve
Copyright © 2014 John Wiley & Sons, Inc. Al rights reserved.




Systems of the Human Body

TABLE 1.2 CONTINUED

The Eleven Systems of the Human Body

ENDOCRINE SYSTEM (CHAPTER 18)

Components:

iy gland, thymus, thyroid gland, ) drenal
Jands s, and 1
several other organs.

Functions: Regul

CARDIOVASCULAR SYSTEM (CHAPTERS 19-21)

Components: Blood, heart, and blood vessels

Functions: Heart pumps blood through blood vessels; blood carries oxygen
‘and nutrients 1o cells and carbon dioxide and wastes away from cells and helps
regulate acid-base balance, temperature, and water content of body fluids;

messengers transported in blood from endocrine ghind o isue (0 targel organ).

Hypothalams « g
Pinealgand — 2

Piutary gland —S—

Thyroid ———5 4 &
gand ﬂ
s

Posterior
glands view

Thyroid
gland
Adrenal

gland
Pancreas

Tostis
(male)

Ovary
(female)
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against disease and repair damaged blood
vessels.
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Systems of the Human Body

TABLE 1.2 CONTINUED

The Eleven Systems of the Human Body

LYMPHATIC SYSTEM AND IMMUNITY (CHAPTER 22)

Components: Lymphatic fluid and vessels; spleen, thymus, lymph nodes,
and tonsils; cells that carry out immune responses (B cells, T eells, and
others).

Functions: Rewuens proteins and fluid to blood:; carries lipids from

1 sites proliferation
OF B cells and T cells that protect against disease-causing microbes
Pharyngeal
tonsil
Palatine
nsil
Lingual
nsi

RESPIRATORY SYSTEM (CHAPTER 23)

Components: Lungs and air passageways such as the pharynx (throat),
Iarynx (voice box), trachea (windpipe), and bronchial tubes leading into and
ot of hungs.

Functions: Transfers oxygen from inhaled air 10 blood and carbon dioxide
from blood to exhaled ir: helps regulte acid-base balance of body fluids; air
flowing out of lungs through vocal cords produces sounds.

Nasal cavity
Oral cavity

S Larynx

Systems of the Human Body

TABLE 1.2 CONTINUED

The Eleven Systems of the Human Body

DIGESTIVE SYSTEM (CHAPTER 24)

Components: Organs of
; Salivary

gastrointestinal tact,

astrointestinal tra e

along tube that
includes the mouth,
pharynx (o),
esophagus (food twbe),

lurge intestines, and
anus; also includes
accessory org:

assist in digestive
processes, such as
salivary glands, liver,
gallbladder, and
pancreas.

Functions: Achicves
physical and chemical
breakdown of food:
absorbs nutrients;
climinates solid wastes.

Copyright © 2014 John

ponents:
urinary bladder. and urethra.
Functions: Produces, stores. and
eliminates urine; eliminaies
wastes and regulates volume and
chemical composition of blood;
helps maintain the acid-base
balance of body fluids: maintains
body’s mineral balance; helps

URINARY SYSTEM (CHAPTER 26)

idneys, ureters,

Kidney
Ureter

of red blood Urinary

bladder

Urethra

iley & Sons, Inc. All rights reserved




\ Systems of the Human Body

TABLE 1.2 CONTINUED

The Eleven Systems of the Human Body

REPRODUCTIVE SYSTEMS (CHAPTER 28)

Penis.

Epmmm\sj“ﬂ 14
Testis — = ALY

Copyright © 2014 John Wiley & Sons, Inc. All rights reserved.

4/21/2017

\ Clinical Connection: Noninvasive
Diagnostic Techniques

Palpation, auscultation, and percussion are
used to assess certain aspects of body
structure and function

Copyright © 2014 John Wiley & Sons, Inc. Al rights reserved

\ Basic Life Processes

= All living things have certain
characteristics that distinguish them from
nonliving things

= Life processes in humans include
metabolism, responsiveness, movement,
growth, differentiation, and reproduction

Copyright © 2014 John Wiley & Sons, Inc. All rights reserved.




\ Clinical Connection: Autopsy

= An autopsy is a postmortem examination
of the body and dissection of its internal
organs to confirm or determine cause of
death

4/21/2017

\ Homeostasis

= Homeostasis is a condition of equilibrium,
or balance, in the body’s internal
environment

= Homeostasis is maintained by regulatory
processes

\ Homeostasis & Body Fluids

= The survival of our body cells is dependent
on the precise regulation of the chemical
composition of their surrounding fluid

= This fluid is known as extracellular fluid




\ Homeostasis

Interactions Animation:

= Communication, Reqgulation,
and Homeostasis

You must be connected to the Internet and in Slideshow Mode
to run this animation.
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\ Control of
Homeostasis lf‘;z:::;ﬁnmi&’:;;:éa
CONTROLLED CONDITION

thatis
monitored by

RECEPTORS

that send nerve impulses

Input ' o chemical signals to a
Retum to
homeostasis when
CONTROL CENTER e s
the controlled
that receives the input condition back to
and provides nerve normal
Output | impuises or chemical
signals to
EFFECTORS
that bring about
achange or
RESPONSE that alters
the controlled condifion
Copyright © 2014 John Wiley & Sons, Inc. Allrights reserved.

| Control of oo

Homeostasis: M Dbt

Blood pressure.

Negative Feedback /M{ AN
Bosdvsas \

W

Output | Nerve impuises _

RESPONSE
A docreas in hoart rato
and the dlation (widening)
of blood vessels cause.
blood pressure o decrease
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\ Control of
Homeostasis:
Positive Feedback
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\ Homeostatic |mbalances

When homeostasis is disrupted disease,
disorder, and even death may result

\ Basic Anatomical Terminology

= Body positions

= Regional hames

= Directional terms

= Planes and sections
= Body cavities




\ Body Positions

= Anatomical position is a standardized
method of observing or imaging the body
that allows precise and consistent
anatomical reference

= Person stands erect, facing the observer,
the upper extremities are places at the
sides, the palms of the hands are turned
forward, and the feet are flat on the floor

4/21/2017
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\ Regional Names

Regional names are nhames given to specific
regions of the body for reference

ranial ]|
cepravic —| (S e
(HEAD) ;:::" CEPHALIC
EnD)
CERVICAL ———— [
(NECK) T cemviea
o i

Plantar
(sole)

®) o
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\ Directional Terms

LATERAL <—> MEDIAL <——> LATERAL

Directional
terms are used [ ——
to precisely adlE L
locate one part [ m e E2T L
of the body 47 §>‘}; ‘gﬁw
relative to T N
another e A

Phalanges

BISTL Anterior view of runk and right upper imb Ly

Wiley & Sons, Inc. All rights reserved.
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\ Planes & Sections

—— Frontal
plane

Planes are

imaginary flat parsagta
surfaces that are B

used to divide the
body

Transverse ——
plane

¢

ar

Oblique
plane

Anterior view
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\ Practicing Planes & Sections

Midsagittal plane

AR

(b)  Frontal section

View
Transverse SETR ™
l plane 4G 5

PAPEE

Posterior “*wma»  Anterior

! u(,g} i

(c)  Transverse section

4
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Body Cavities

Body cavities are spaces within the body
that help protect, separate, and support
internal organs

[omm cowes

I
Grania caviy




\ Thoracic Cavity Serous Membranes

The pericardium and pleura cover the heart
and lungs, respectively

/j = \ MEDIASTINUM
i ~

Right pleural EANN Parieil
cavity ariotal
PLEURA: Parietal pleura Pericardial cavity PERICARDIUM
) Visceral pericardium
Visceral pleura N“ ]
[\ Left pleural cavity

Diaphragm
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Thoracic Cavity Serous Membranes

& _Tiansverse plane

View

ANTERIOR

Muscle (breastbone)

Heart Thymus
PERICARDIAL
CAVITY

Left lung
Right lung

Esophagus

Aorta (food tube)

RIGHT

Vertebral column

PLEURAL \ backb
CAVITY \\ ) > (backbene)
Bl ;‘ 2 nl = == [ PLEURAL
D e L 7S [ ’
A e CAVITY

POSTERIOR
(b) Inferior view of transverse section of thoracic cavity
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Abdominal Cavity Serous Membrane

= The peritoneum, covers many of the
abdominal organs

= The visceral membrane covers the organs
= The parietal layer lines the abdominal wall

10



\ Abdominopelvic Regions & Quadrants

= The abdominal cavity can be divided into 9
regions to easily describe the location of
organs

4/21/2017

| Medical Imaging

= Medical imaging involves techniques that
allow physicians to view images of the
human body

= This allows physicians to diagnose
anatomical and physiological
abnormalities

11



\ Medical Imaging Procedures

CONTINUED

TABLE
Common Medical Imaging Procedures

MAGNETIC RESONANCE IMAGING (MRI) COMPUTED TOMOGRAPHY (CT)
formerly called computerized axial tomography (CAT) scanning]

,an x-ray beam

the body. The resuling

Procedure: The body which form of

ody flids and tisues to amange themselves in relation tothe feld. Then wansverse section ofthe body, called a CT scan,is shown on 4 video monitor
y . image Comments: Visualize sof tssues and organs with much more detail than
i owo- o three-dimensional conventionalradiographs. Differing tssue densities show up a5 arious shades
s can be asembled 1 buikd thee-dimensional views
ext). Whle-body CT rgets the
Torso and appers 1o provide the mostbenefit i screning for lung cancers.

is ssembled on  video monitor The e

pintofcellla chemisty. e llg
Comments: Relaively safe bt canno be used on patients with et in ther
odics, Shows fine detals for sof ssues but ot for bones. Most usefulfor

and artery-clogging faty plaques: revl bran abnormalites; measure bood
flow: and detceta varity of musculoskeletal, liver, and kidney disorders.
ANTERIOR

‘St CamaznaPholoResea

POSTERIOR
‘Computed fomography scan ofthorax niforir view

Magneli resonance image ofbran in
sagtal soction
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Medical Imaging Procedures

Common Medical Imaging Procedures

ULTRASOUND SCANNING

dheld wand reflect off body tissues

Procedure: High-frequency sound waves produced by
and are detected by the same instrument. The image, which may be still or moving, is called a
sonogram (SON--gram) and is shown on a video monitor.

less, and uses no dyes. Most commonly used to visualize the
s and blood

fetus during pregnancy. Also used o observe the size, location, and actions of orga
flow through blood vessels (Doppler ultrasound)

S

‘Sonogram of fetus (Courtesy of Andrew
Joseph Tortora and Damaris Soler)

Wiley & Sons, Inc. All rights res

\ Medical Imaging Procedures

Common Medical Imaging Procedures

CORONARY (CARDIAC) COMPUTED TOMOGRAPHY POSITRON EMISSION TOMOGRAPHY (PET)

ANGIOGRAPHY (CCTA) SCAN

codure can take thowsands o
dime of 3 single heanbeat, o it provides &
Srcat smount of deslshout te hert's structre a function.

(COTA scan of coonary e
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Procedare: Procedure: A chirzed particle)
s given isues. The collison o
Then,sumerous x.cay . e E
s sl o
stound the s
coronsry oo e T consuctsa PET . The PET
scanand canbe enerated n e than 20 seconds scanshows whereth njcted subsance i being used n the body. I the PET
¢ : Usedprimarly o d . e black and
blockages(or cxample, ok ey veqive e e rane. yclow,and whit colos idicate arcas of creasinly reter

Comments: Used o sty the physicogy of body srscures,such 5
metabolism in the besin o heare

ANTERIOR

PosTERIOR
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\ Medical Imaging Procedures

Common Medical Imaging Procedures
ENDOSCOPY

Procedure: Endoscopy involves the visual examination of the inside of body organs or cavities using
a lighted instrument with lenses called an endoscope. The image is viewed through an eyepiece on the
endoscope or projected onto a monitor.

Comments: Examples include colonoscopy (used to examine the interior of the colon, which s part of
the large intestine), laparoscopy (used to examine the organs within the abdominopelvic cavity), and
arthroscopy (used to examine the interior of a joint, usually the knee).

©CamalPhototake

Interior view of colon as shown by
colonoscopy
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| Medical Imaging Procedures

TABLE 1.3 CONTINUED

‘Common Medical Imaging Procedures

RADIONUCLIDE SCANNING

..

Radionuciide (nuclear) scan of
normal human fiver

Comments: Used 1o study activity o zan, such as Single-photon-emission computed
T tomography (SPECT) scan of transverse
section of the brain (the amost all green

area at lower loft indicates migraine attack)

searching for mal
interfere with heart muscle activity.
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\ End of Chapter 1
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