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About Dr. Jahangir Moini

 Professor of Science and Health at Eastern Florida State
College, Palm Bay Campus

« Former Assistant Professor at Tehran University School of
Medicine for 9 years teaching medical and allied health
students

« Former Professor and Director of Allied Health programs at
Everest University for 15 years

* Worked as a health educator consultant for 18 years at
Brevard County Health Department

JONES & BARTLETT LEARNING




Overview

* Provides an accessible overview of human anatomy
and physiology for all health professionals

« Focus on enhanced student understanding and
learning

- Offers assessments and interactive learning resources
to increase student comprehension and retention

« Provides students with an easily navigable format
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New to the Second Edition

« Four additional chapters, including:

— New chapter on joints, providing an overview of
classifications, types, and injuries

— Expanded presentation of the nervous system, with
additional chapters

— Enhanced discussion of the cardiovascular system

 New Focus on Pathology feature connects anatomy
and physiology to human disease

« Essay Questions appear at the end of each chapter
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Layout of the Material

Overview of the Effects of adi Connects anatomy
human anatomy and ?C S CIZ) ecljgmg c;n and physiology to
physiology various body systems human disease
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Chapter Features

PEDOGOGY
Chapter Objectives BOXED FEATURES

Focus on Pathology

Effects of Aging on Body Systems
Diagnostic Imaging Tables
Diagnostic Images: MRI, X-Ray, CT

Learning Goals
Assess Your Learning Questions
Test Your Knowledge Questions

Critical Thinking Questions Scans

Essay Questions
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Benefits for Students

* Facilitates Student Learning
— Provides a comprehensive overview of human anatomy and
physiology
— Presents content in an accessible manner targeted to health
professions students

— Includes clinical images such as X-rays, CT Scans and MRIs

— Offers access to helpful animations and interactive learning tools
* Provides Self Assessments

— Incorporates robust end of chapter assessments for learners

— Navigate 2 Advantage Access provides additional activities and
guestions
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Preview Pages and Examples

Next, let’s take a look at some of the features and
examples from the text...
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Cells -

® Structure of the Cell

Cell Membrare
. Cytoplasm
Mudeus
Aker studying this chaper, readers should be able to
1. Esplain the parts ofa cells structure. = Movements Through Cell
1. Describe the structure and function ofthe cdl membrane. Membranes
ap e r 1. Describe the structure and funchion of cytoplasm and oytosal. Fassive Cell Mechanisms
4. Dwescribe the parts of the el nudeus and their farctions. Active Cell Mechanisms
5. Deescribe the "powerhouses” of the =il
B Deescribe the processes that tansport substances across the plasma u Cell Life Cycle
=i Interphase
H H 7. Compare and define dlia and 1agzila. L. .
C h apte r O bJ eCtlveS O S————— . Cell Division and Cytoplasmic
pane passive and ackive meechanismes, oL
5, Deescribe the parts of the ezl ycle. Division
10. Explain cell divisicn and cancer. Differentiaticn
Cell Division and Cancar
Chapter Outline " Summany
u KeyTerms

® Leaming Goals

= Crtical Thinking Questions
® Review Questions

= Essay Questions
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Full- color Images

FIGURE 2-1 Thecell [Lewin, B., =t al. (2007]. Cedls. Sudbury, MA: Jones & Bartl=tt L saming,)
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TEST YOUR UNDERSTANDING
QUESTION

1.  Name the three major parts of a cell and the function of
the cell membrane.

2. Explain how a semipermeable cell membrane functions.

JONES & BARTLETT LEARNING

FIGURE 2-2 Membrane assod ated proteins.

this double layer (slso called a Bilayer). Other substances,
such as amino acids, proteins, oucleic acids, certain ions,
and sugars, cannot pass through this layer Cholesteral in the

heads are attracted to water, they are positioned on the inner
and cuter suraces of the cell membrane. The nonpalar tails
are dligned in the center of the cell membrane. All plasma

inner cell membrane helps ta keep the membrane stable.
The phospholipids organize themselves in a bilayer to hide
their hydmphobic txil regions and expose the hydrophilic
mgicns to water. This process does not require energy and
forms a layer that is the wall between the inside and autside
of the cell.

The proteinsin a cell membrane are classified sccrding
to where they are positioned. They alsa may have different
shapes, such as Bhmous, globular, or rd ike. Pmteins can
mave in the cell membrane because they are enclosed in an
cily background. Cell membrane proteins may form recep-
tors for hormones or growth Eactors, transport substances
across the cell membrane, and form selective charmels that
determine which types of ions can enter ar lesve the cell. On
the cell membranes auter surface, proteins may extend out-
ward, marking the cell as a component of a particular tissue
or organ. Many proteins are attached to arbobydrates to
form ghycoproteins.

L Name the three majar parts ofa cel and the function of
the cell membrane.
I Explain how i

k and hiological ik d of twa
parallel sheets of phasphalipid molecules lying tail o tail.
Th: palar heads are exposed to water on either n:le d both

‘ and lles. Because ph are
” ienting, they biclogical memt ta form
closed, mestly reund structures that reseal when torn.

The plasma membrane is similar ta olive ail in consis—
tency [t is constanthy changing, with lipid malecules maving
from. nd: to sni: panallel to the membrane surface. Polar—

noapalar Jeep molecules fram meving from ane

half of the hilayer ta the ather. There are varieties of differ-

ext lipids {and their amounts) in various membranes. These

d.\H:r:u:u ]|=lp m r]:k:mune structure and Function. Most

id: 1. This makes theic

tail portions kink, to incresse space between them, incress—
ing membrane fluidicy

Glycollpids  Glycolipids are lipids that have sugar groups
attached and are found only in the cuer plasma membrane
surface. They make imately 5% of total memk

lipids: Like the phosphate consaining groups of phaspha-
lipids, their sugar geoups cause that end of the glyoolipid
molecule to become polar. Their bty acid tails are nonpolar.

Membrane Lipids

The basic fabric of the cell membrane is formed by the lipid
hilayer, I is most made up of phesphelipids but also con-
tains plycolipids, cholestersl, and lipid rafts.

Phospholipkds  Phospholipids are lipids that have both
charged and uncharged sections. They are shaped similar to
I.ul.hpopx with 2 polar h:ad partion that is charged and

. Theuncharged, nonpalar “tail”
portion s hydmphobis (water-repelling). Because the palar

[ Similarly, cholesteral alsc has a polar region
and a nonpolar region. The polar region is its hydm
roup, whereas the nonpelar region is its Fused ring system.
Cholestercl has plate Jike hydmocarbon rings that are wedged
besween phiospholipid tails. Thess rings sere to both stabi-
lize the membrane and decrease mobility of phespholipids
and membrane Buidicy Approsimately 20% of the cell mem..
brame lipid is cholesteral.

Membrane Proteins
Cell membrane proteins are mumerous, allowing the cell ta
icate with its envi imately hall of

Copyright © 2015 by Jones & Bartlett Learning, LLC, an Ascend Learning Company
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Movements Through Cell
Membranes

The cell membrans contrels which substances can enter and
leave the cell. Tt does this by using passive and active mech-
amisms. Passive mechanisms do not require cellular energy,
whereas active mechanisms da.

FOCUS ON PATHOLOGY
- Boxed Feature

Passlve Cell Mechanisms

Passive cell mechanisms indude diffusion, csmosis, and fil-
tration. Diffusion (alsa known as simple diffesion) is the pro-
cess by which substances spontaneously move from regions
of higher concentration to mgions of lower concentmation
(the concentration gradient). Molecules and ions in varicus
substances move very quickly, colliding with many ather
types of particles. These collisions accur at the rate of 2 mil-
lion times per second. The speed of diffusion is influenced
by kinetic energy. molecular size, and temperature. Once
particles have diffused to be evenly distributed throughaut a
substance such as water, they have achieved a state of equi-
librium. Examples of diffusicn inchude i acToss.
el L and i berween
merve cells.

Cells allow substances to diffuse into or out of them
colyif the cell membrane is permeskle to the sub. and
if the concentration of a substance is higher on ene side of

As you have learned, cell membranes are selec- | ) Y ‘i‘ T s o o ol i |

FOCUS ON PATHOLOGY

~ scluble, assisted by a carrier molecule, or small encugh ta
tively permeable. This is a very important property

\\ s ‘pass through mermbrane channels, Simple diffusion is further
, defined as urassisted diffusion of very small or lipid scha-

ble particles, Nonpolar and lipid-soluble substances are

diffused thraugh the lipid bilayer These substances include
of cell membranes. When damaged, many sub- P30 O Wi age e e ke e, e o
and DNA, must condense [ Photos.com) (B] befare the its concentration s always higher in the blocd than in tissae

- L dinide. (E) Condensed chromasor e, Can you cells. Oppesitely, becouse carbon dioxide is in higher con-

stances are able to flow in and out of cells freely. e 6 Gt St s e .+ s o e s
Medical Schoal) Some substances carmt pass though the lipid ilyer of

@ cell membrane, requiring proteins in the membrane to assist
them. This process is knawn as facilitated diffusion, whichis
also kmown as essisted diffusion. It is similar to simple diffusion

FOCUS ON PATHOLOGY —

A5 you have leamed, cell membranes are salec
tivaly pemmeable. This s a wery Important property
«of cell membranes. When damaged, many sub- o
stances are able to flow In and out of cells frealy. [=]
For example, In burn victims, vital fluids, kons, and
proteins leak out of damaged calls o

FIGURE 2-11 Diffusicn.

For example, in burn victims, vital fluids, ions, and
proteins leak out of damaged cells

-
o
.
-
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-
s
-
.
-
.
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TABLE 3-1

Structures and Functions of Organelles

Example: Helpful Table omncles S runten
p : p Centrioles Paired cylindrical bodies that are each made up of During mitosis (cell division), they organize a microtubule
nine triplets of microtubules. network to form the spindle and asters. They form the
bases of cilia and flagella.
RER Amembranous system that encloses a cavity (cistern). Within the cisterns, sugar groups are attached to
It coils through the cytoplasm, and is externally proteins. The proteins are bound in vesicles so they
studded with ribosomes. can be transported to the Golgi apparatus and other
sites. Their external faces synthesize phospholipids.
SER Amembranous system of sacs and tubules that lack The site of steroid (cholesterol) and lipid synthesis,
ribosomes. lipid metabelism, and drug detoxification.
Golgi Located close to the nucleus, it is a stack of flattened It packages, changes, and separates proteins for
apparatus membranes and associated vesicles. secretion from the cell, to beincluded in lysosomes,
and to be incorporated into the plasma membrane.
Lysosomes Membranous sacs that contain acid hydrolases. The sites of intracellular digestion.

Microfilaments

Fine filaments composed of actin, a protein.

Aid in muscle contraction and other intracellular
maovement and help to form the cell's cytoskeleton.

Intermediate Protein fibers of various compaosition. They are stable cytoskeletal elements that resist

filaments mechanical farces acting upon the cell.

Microtubules Cylindrically shaped structures made of tubulin They support the cell, giving it shape, and are invalved

proteins. inintracellular and cellular movements. Microtubules

form centricles and, if present, cilia and flagella. They
form the mitotic spindles during cell division, binding
to the chromesomes and separating the twe strands.

Mitochendria Double-membrane structures that are rod-like in The site of ATP synthesis. The mitochondria are the

Peroxisomes

Ribosomes

appearance; they are folded into projections (cristag).

Mermbranous sacs of the enzymes catalase and
oxidase.

Dense particles made up of two subunits that are
each composed of ribosomal RNA and protein. They
may be free, or attached to the RER.

powerhouses of calls.

Their enzymes detoxify many substances. Catalase
is the most important enzyme, which breaks down
hydrogen peroxide.

The sites of protein synthesis,

Copyright © 2015 by Jones & Bartlett Learning, LLC, an Ascend Learning Company
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Chapter 3 Summary

The cell 1s the basic unit that performes all the wital physio-
legic functions in the body. The three parts of the cell are
the semipermeable cell membrane, the cytoplasm, and the
nuclews. The cell membrane 1s masthy made up of Uplds

and profelns, usually inadouble layer of phosphalipid mol-

ecules. The cytoplasm i a gel-like material suspending the
cell's organellas. The crganelles In the cytoplasm each have
specHic actiors that help to camy out the call’s ackidbles.
Thiey are wtal to the Ufe of the call, tiksue, and ongan lsm.
The cell nuclaus k= the contnel canter for cellular
operations. Inside the nucleus, a fluld callad nuclecplasm
suspends the nucleolus and chromatin. The nucleus also

JONES & BARTLETT LEARNING

contalns chromeosomes. The DA contmols protain synthests
Ini the nucleus.

Thecell membrane uses passive and active mecha-
nilsms to allow varous substances to enter or leave the
cell. Passive cell mechanisme Include diffusion, esmasls,
and filtration. Active cell mechanismes reguire anengy and
specHic carrier mzlecules and Include active tRnsport,
endocytosts, and exccytosls. & neoplasm s a mass of
tissue produced by abrormal cell growth and divislon.
The bwa typas of tumars are benlgn or mallgnant. Tumors
that are malignant spread Into surrounding tissues Ina
process known as metastasis.

Copyright © 2015 by Jones & Bartlett Learning, LLC, an Ascend Learning Company
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KEY TERMS

Active transport Chromosomes Cytoplasm
Cell membrane Cilia Cytoskeleton

Centricles Cisterns Cytosol
Centrosome Clathrin Endocytosis
Chromatin Cytology Endoplasmic reticulum (ER)

Key Terms =S —————

KEY TERMS icoMTINUED)

Equilibrium Lysosomes Peroxisomes
Exocytosis Microfilaments Phospholipids
Facilitated diffusion Mitochondria Ribosomes
Flagella Mitosis Semipermeable
Golgi apparatus Myosin Sex cells
Glycolipids Nucleolus Somartic cells
Hydrostatic pressure MNucleus Stem cells
Integral proteins Osmolarity Vesicles
Isotonic Osmotic pressure

Lipid rafts Peripheral proteins
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LEARNING GOALS

Ch 3
Learning
Goals

JONES & BARTLETT LEARNING

The fellowing learning goals comrespond to the objectives at the beginning of this chapter:

L

There are three majer parts to a cell: the cell mem-
brane, the nucleus, and the cytoplasm. The cell mem-
brane encloses the cell, its nuclews, ard its cytoplasm.
The nucleus contains the cell's genetic material and
controks 115 activities. The cytoplasm fills out the cell
and Its shape.
The cell [plasma) membrane contrels movemenk
of substanoes both into and out of the cell. ks
alsa where much of the cell’s blologic activities are
conducted. Molecules in the cell membrane form
pathways that allow the detection of signalks from
outside the cell to be tmnsmitted inside. Each call's
membrane s thin, delicate, and able to stretch. There
ara usually tiny folds on the surface, which help to
Increase |ts surface area. Cell membranes can ba dif-
ferentially permeable or semipermeable.
Cytoplasm Is a substance that contains all the cellular
contents babween the plasma membrane and the
nucleus. [k makes up moest of each cell's welume and
15 8 gel-like material suspend ing the cell’s organalles.
Cytoplasm conslsts of Cytosal and a cytoskeleton.
Cytosol ks the fluld portien of oytoplasm.
The cell nucleus serves as the control center farcel-
lularoperations. Inside the nuclews Is a fluld called
nuclecplasm that suspends the follewing structures:
« Nuceofus: & minl-nucleus made up of mostly
RHA ard proteln, with no surrcunding membrane
« Chromatin: Locsely colled DHA and protein filbers
that condense, forming chromosomes
The mittechondria are the “powerhouses” of each call.
They are organelles with double membranes that play
acentral role In the production of ATR. There may be

hundreds or thousands of mitochondria in each cell.
Cells that use more ATP have more mitochendria
[such as liwer, kid ney, and muscle cells).

6. Pazsive cell mechanisms Include diffusion, csmeosls,
and filtration. Active cell mechanisms Include active
trars port, endocytosls, and exocytosis.

« DOMfuslon Is the process by which substances
spontanecusly mowve from reglons of higher con-
centration to regions of lkewer concentration.

» Dsmesis ks a special type of d ffusion that occurs
when water molecules difiuse from an area of
higherwater concentration to an area of lower
waler concentration.

« Filtration forces molecules through membranes.
Active transport |5 the movement of particles
through membranes from regions of lower con-
centration to regions of higher concentration.

» Endocytosis Involves a secretlion from the cell
membrane mow ng particles koo large to enter
the cell by other processes within a vesicla of
the cell.

« Ewocytosis Is the opposite process of endocy-
tosts, In which a substance stored In a weskcle
secreted from the call

7. Cilla and flagella extend from certain cell sur-
faces. Cilia are halr-like, mowing In 8 coordinated
sweeping motien o move flulds ower the surface
of tissues. Flagella are lenger than cilia and often
exlst as only a single flagellum, such as the tallof a
sperm cell.

8. Passiwe cell mechanisms do not require energy,
whereas active cell mechanims do.

Copyright © 2015 by Jones & Bartlett Learning, LLC, an Ascend Learning Company
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Ch 3
Review
Questions

CRITICAL THINKING QUESTIONS

A EB3-year-ckd woman was diagnosed with carcinema of
tha thyrokd. Unfertunately, it had metastasized to her var-
tebral bonas.

L. Which of the following is the contrel center for cellular

1.
2.

5

Explain the cell diisken In relation to cancer.
Dascribe the term metsstesis and the most commen
cauze of cancer,

REVIEW QUESTIONS

A zolution that contains a highar solute concentration

operations? than the cytoplasm of a cell 1= referred to as
A cell membrane A hyperionic
B.lyszczomes B.lsotonic
C.nucleus C.hypatonic
0.mitochondra O.zemitonic

2. Wihich of the following crganelles 1s Invebeed In the €. Wihich of the follcwing is true about cell membranas?
digastion of forelgn matenal? & They are Impermeable.
A ribosomes B.They are freely parmeable.
B.lyscsomes C.They are differentially permeable or
C.mitochondria zemlparmeakla,
0.Golgl appamtus 0. They are actively permaable.
3. Wheme = most of the ATP required to power cellular 7. The movemenit of oxygen from an area of high concen-
operations produced? traticn bo an area of low concentration ks anexample of
A mitochondria A filkration
B.ruclzoll E.diffusion
C.Golgl apparatus C.ozmosks
D.centrioles O actlwe trans port
4, Whene does synthesls of Upkds taka placs? 8, The flukd-filled cavity within mitcchondra is called the
A lysosomes A matrix
B.ruclenll B.cristas
C.reugh endoplasmic reticulum Coweslcle
D.zmooth endoplasmic reticulum D.anticodon

Copyright © 2015 by Jones & Bartlett Learning, LLC, an Ascend Learning Company
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Ch 3 Essay Questions

ESSAY QUESTIONS

1. What are the lipd and protein membranes of a celli?

2. Compare hydrophilic ard hyd ophobic Lipids.

1. Howmany membrane protains are found In the cell

membrane? Describe them.

Wihat are Upi rafts? Give two examples.

5. Compare cilia with flagella.

6. Contrastthe roles of the ER-bound ribosomes with
thiosa that ane free In the cytosol

e

JONES & BARTLETT LEARNING

10.

Compara and contrast active and passive cell
membranes.

Hama the call Ife oycle and its four phases.

Explain the structure ard functicns of the Golgl appa-
ratus and the microtubules.

Define the structuras of DA and RNA, and identify
their locations.

Copyright © 2015 by Jones & Bartlett Learning, LLC, an Ascend Learning Company
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Instructor Resources

e Lecture Outlines in PowerPoint format, featuring more
than 100 slides per chapter

e Instructor’s Manual, featuring Sample Syllabus,
Teaching Strategies, Lecture Outlines, Discussion Topics,
Image Bank and Answer Key

e Test Bank, containing 70-100 questions per chapter;
variety of question types (multiple choice, matching,
true/false, figure matching, etc.)
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Navigate 2 Advantage Access

JONES & BARTLETT LEARNING Wheth t H i hvbrid iradii |
ether you teach an online, hybrid, or traditiona
t ) )
NAVI GAT EE classroom-based course, Navigate 2 delivers
unbeatable value. Navigate 2 provides access to
mobile-ready course materials:
& Learn: A complete eBook with interactive tools

Practice: A virtual Study Center with robust practice
activities and flashcards

center with prepopulated quizzes and examinations

= NAVIGATES
e

& Assess: A homework and testing Assessment

Analyze: A dashboard that reports actionable data
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Navigate 2 Learning Management System

 eBook e Assessments
— Animations Library — Lesson Quizzes
— Knowledge Checks — Midterm
— End-of-Chapter Graded Quizzes — Final
e Study Tools
— Learning Objectives Instructor Tools:
— Flashcards * Preloaded Assignments

— Practice Activities  Automatic Grading

— Chapter Overview Presentation Student Reporting

Slides in PowerPoint format
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eBook Sample View

CHAPTER S Consuct and Content oftha Patiant Interview
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Advantage Access for Fundamentals of the Physical Lessons syllab Gradebook
- labus radebool
‘Therapy Examination PATHWAY PATHWAY 4

Course Announcement Follow this pathway to access your course materials by type.

Course Announcement

Click here to complete a short >
survey. This demo ...

eBook Study Center Assessment
Assignments & Activities H
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DECEEE
| EN Study Center
| e R Flashcards
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Learning Objectives
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2 27 28 20 30 31 Lecture Outlines
A Practice Activities

Graded Assignments

00f0 Completed This Week Chapter 1: Introduction to the Physical Therapy Examination
Chapter 2: Cultivating a TI i ip
Student Forum

Chapter 3 iewil i and Cx ication Tools LAUNCH
[ﬂ An informal student lounge to ask N 2 = B

questions and share your thoughts
Wi... Chapter 4: Conduct and Content of the Patient Interview
Chapter 5: Introduction to Physical Therapy Tests and Measures
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Flashcards

Enter the iate term that ponds in the description on the card in the ficld below, then
click the "Check Answer™ button or press Enter to reveal the answer.

[ crock anewer | sack |

Skills that signal invol it in con ication and focus on
the patient; examples are maintaining eye contact unless
culturally inappropriate to do so, sitting directly in front of and
at the same level as the person talking, interjecting
encouraging words, maintaining an interested facial
expression, and building the conversation from the patient's
responses.
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Visit the
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more Previews

http://go.iblearning.com/MoiniAP2
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FOR HEALTH PROFESSIONALS

Angtomy end Physiclogy for Health Professionals, Second Edition provides
an engaging and comprehensive overview of human anatomy and physiclogy,
written specifically with health in mind.

Visit go.jblearning.com/MoiniZe te lkeam more.
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Thank you for joining us H ’|,J,- TOMY o

today to learn more about PHYSIOLOGY
Anatomy and F( :: HI:--I;-I-II H FROFE ’% 1™
Physiology for Health efs & Sras

Professionals, Second
Edition

We hope you will enjoy using this
fabulous resource in your course.
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Thank You!

For more information, visit: http://go.jblearning.com/MoiniAP2

* Request a review copy

* Instructor resources

To order, or for more information, contact your Health Professions Account
Specialist via email: http://go.jblearning.com/findarep or call 1-800-832-0034

Browse our website for additional resources: www.jblearning.com
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