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FLORIDA ATLANTIC UNIVERSITY
COLLEGE OF EDUCATION
DEPARTMENT OF EXERCISE SCIENCE AND HEALTH PROMOTION

PET 6363 Human Systems Physiology in Exercise Science
Fall 2009

Insiroctor
OiTice:
Office Hours:
Fhone:
Email:

{lass Hours:
Locarion:

Course Description:
A comprehensive examination of the of major organ systems contributing to the physiological

response o exercisc, both acule and chromic. Specificaily. this course [beuses on three of these
systems: cardiovascular, pulmonary, and neuromuscular.

Required Textbook
Kim E. Barrett, Susan M. Barman, Scotl Boitano, TTeddwen Brooks. (2010). Ganong s review of
medical physiofogy (23vd ed.). New York, NY: McGraw-Hill. ISBM # 978-0-07-160567-0

The College of Education’s Conceplual Framework states that “Infommed reflective decision-
makers have mastered the subjeet matter needced for the prolesston . ..

Conrse Qbjectives:

Upon completion of this course the studenl will be able 1o:

1) Demonstrale understanding ol basic cardiac analomy.

2} Demonstrate an understanding ol blood vessel morphelogy and the relationship between
vascular cross-sectional area, velocity ol blood flow, and intravascular pressuge.

3} Deseribe and explain the phascs of the cardiac cycle.

4) Demonstrale comprchension of the Lypes of cardiac aclion potentials, (he ionic basis of
resting and action potentials.

5} Demeonstrate an understanding of excitation-contraction coupling as it relates to both cardiac
and vascular smooth muscle.

6) Describe the [actors that determine cardiac contractility

7) Describe and caplain the neural control of heart rate and contractility.



8) Demonstrate an understanding of the determinanis of cardiac output ncluding preload and
afterload.

%) Demonstrate 2 comprehension of the factors that deterwine blood flow.
103 Explain how pulsatile Mow in the arteries is converied to steady flow in the capillarics.

11) IDemonsirate an understanding of the factors that regulate blood MNow and vascular resistanee
and function.

123 Describe the Taciors that determine the balance betwoeen hydrostalic and osmeotie forces in
the vasculature.

13) Demonstrale an understanding of the central and peripheral control of the cardiovascular
system in response © an scute bout of exercise and the adaptations that ocour with regular
exercise lraining.

|4} Deseribe the situcture of (he pulmonary system and relate it to its function

I 5) Demonstrale an ability w interpret pulmonary funciion tests including lung
volwnes/capacitics and flow-volume loops

16} Demenstrate an understanding of the mechanics of pulmonary ventilation including alveolar
ventifation as well as anatomical and physiological dead air space.

17) Pemonstrate an understanding of the relationship belween ventilation and perfusion and
regional ditferences in this relationship within the lung.

18) Describe the factors that intluence pulmonary vascalar resistance and blood flow including
lung volume, alveolar pressure, intravascular prossure, posture, and physical aclivity.

19) Demonsirale comprehension of pulmonary gas ditfusion..

20y Understand the relation between the partial pressure of a gas in the blood and the amount
dissolved as well as hemoglobin saturaiion.

21) Describe the physiological conscquences of the “oxyhemoglobin dissociation curve™.

22) Demonstrate an understanding of the Bohr and 1latdune effects on the oxyhemoglobin
dissoeiation curve.

23} Describe (he butfer systems in the body.

24) Demonstrate s=n understanding of the relalionships between blood pli, PCQ4, plasma
bicarbonate concentration as described by the Henderson-ITassselbach equation.

25) Demonstrates an understanding of the mechanisms that regulate breathing,
260} Identily the responses of the pubmonary system to acute and chronic exercise.

27y Demonstrale a knowledee of the struciure and function of the nowron including organclles,
cyloskeleton, and axoplasmic ransport.



28) Demonstrate an understanding of the basis for (he resting membrane potential and the
generation of the action potential.

29) Describe the mechanisms of and factors determining synaptic transmission.

30) Demonstrate an understanding of the vole of the motor coriex in the formation of motor
“strategy” and the neural pathways supporling voluntary movement.

31) Skeletal muscle structure and function

32) Describe excilation-contraction coupling and the molecular basis of skeletal muscle
contraction.

33) Describe the role and effcets of contractile activily (exercise) in inducing adaptations in
skcletal muscle.

34} Demonstrate an understanding of the molccular basis of skeletal muscle plasticity including
muscular by pertrophy and endurance.

35) Discoss the effects of reactive oxygen species (ROS) on skeletal muscle placticity.

Evaluation

Thtee (3) wrilten exams 50% of final grade

Three short review papers 30% ol final grade {10% cach)
Quiczes and other assignmenis 20% of final grade

Grading Scale
SZO-100%=-AT20-779%-C
R0.0-91.9% =A- 70.0-71.9% = C-
88.0—89.9% — B+ 68.0 - 65.9% =D+
820-879%=13062.0-679%=D
8.0 — 81.9% = B- 60.0 - 61.9% =D-
T80 -T799% - C+ <60.0%=F

Attendance Policy:

Students are cxpected to attend all of thelr scheduled classes and to satisfy

all academic objectives as outlined by, The eflect of absences upon

grades is determined by the instructor, and the Universily reserves the right 1o deal at
any time with individual cases o nonattendance. Aitendance includes aclive
ivolvement in all ¢lass sessions, class discussions. and class activities, as well as
professional conduct in class.

Students axve responsible for arranging to make up work missed beeause of legitimate
class absence, such as illness, family cmergencies, military obligation, court-imposed

legal obligations, ar participation in University-sponsored activitics (such as athletic or



scholastic team, musical and theatrical performances, and debate activities). T is the

student’s responsibility to give the instructor notice prior to any anticipated absence, and

within a reasonablc amount of time after an unanticipated absence, ordinavily by the

next scheduled class meeling. Instruclors must allow sach student who is absent for a

University-approved reason the opportunity 1o make up work missed without any

reduction in the student’s final course grade as a direct resull of such absence.

Course Reguirements

You will be required to write three short (2-3 pages) review papers; onc each on a topic
related to the three systems covared in this course. Tt shovld be typed, double spaced,
using 12 point lype or equivalent, and have marging no larger than 17, Each paper should
have at least 3 current articles (preferably within the lust 10 years) relcrenced. You
should use the same referencing [ormat as that used in Medicine and Science in Sports
and Exercive. You may not use direct quotes. Grammar and spelling crrors will cowt ofl
heavily (use the spell & grammar checks but don’t rely on them exclusively). These
papers should be your original thoughts and not just a rewording of anoiher author,
Students are expected to read assigned material prior to the lecture. Quizzes will be hased
on material assigned for that particular class. Il the student has rcad/studied the assigned
material, this should represent no problem or undue hardship.

Assignmenis handed in after the duc dute will not be aceepted. Adequate time will be
given for the completion of all assignments Students are expected W take quizzes and
exams as scheduled

Prior approval by eourse instructor is prerequisite for make-up quizzes and exams.
Assignments not handed in will resnlt in a deductivn equal to total possible points

for that particular lah or assignment.
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In complionee with the Americans with Disabilities Aot (ADA), siwcdents who vequive speciol
accompodations due to o disability to properly execute cowrsework must regusier with the Office for
Students with Disabilities fOSDY located in Boca Raton - SLF 133 (561-297-3880), in Davie - MOD T
(I34-236-1222) In Supiter - SR 117 (361-799-8583), or ar the Treasuve Cogsl - 0 128 (772-873-3303),
and follow aff GOS0 procedures,

Students at Florida Atlantic Umiversity are expected fo matntain the Righest ethicad stundurds. Academic
clivhonesty, includivng cheating and plagiorism, ix considered a serinous breach of these ethical siandards,
Decause it nferferes with the Universify mission to provide o high quality education in which no student
enfons an wnfiir advantage over any other. Academic dishonesty is afso destructive of the University
commrndy, which iy grounded in a sysiem of mutued irast and ploces high value on personal infegrify and
individuad respongibility Tarsh penalties are associoted with acadenmic disfonesty Fov moee
inforincgion, see

fudiprdfwen w S eduds egndations/chapierd 000 Ionor Coede pelf




Week 1

Week 2

Week 3

Week 4

Weck 5

Week 6

Week 7

Week §

Week 9
Week 11)
Week 11

Weel 12
Week 13
Weck 14
Week 15

Propesed Schedule of Clagses

Basic cardiac struclure and function, vascular morphology, cardiac cycle, cardiac action
potentials (part 1}

Cardiac action poteniials (patl 2), cxcitation-contraction coupling, condrol of heart rate
and contractility

Detenminants of cardiac output, blood flow, and vascular resistance
Cardiovascular responses o exercise, acute and chronic
Cxam |

Basic pulmonary structure and funclion, mechanics of pulmenary ventilation, measures
of respiralory velumes/capacities.

Ventifation and perfusion, puimonary vascular resistance and blood Now, pulmaonary gas
diffusion

Cias transporl in the blood, principles of the oxyhemoglobin-dissocialion curve, bufler
systems, mechanisms that regulate breathing

The pulmonary response to exercise
Exam 2

Newronal sirugture and lunetion, ionic basis of the neuronal action potential and synaptic
fransmission, rale of motor cortex

Bheletal muscle structure and function, exeitation-contraction couplng
Meuromuseular adaptations to chronic excreise
Mechanisims of adaptations to exercise; muscle plasticity

Exam 3



Sue Graves GJ/MX»@!L’& Mﬁﬂ‘ {M/tﬁ Y. fpf:f‘ 4 Eéii
From; Irene H. Johngan PhI, [iohnsoSdifan. eon) ﬂ

Sent: Thursday, Oclober U8, 2009 11.00 A

Ton Sue Graves

Subject: RE' New Course far ESHP Depaniment—Syatems physiofoqy
ale:

This course does not conflict with courses offered in the Counselor Education Program.

Irene

From: Sue Graves [meilto:sgraves@fau.edu) .
Sent: Thursday, Gctober 01, 2009 5:06 AM
To: ijochnsoS@fau.edu; Mike Brady: Robert Shockley; Barbara Ridenar; Anne Boykin; H. James Mckaughdin; Deena Louise Wener

Cc: Rod Murphey
Subjectz New Course for ESHF Depariment--Systems physiciogy

The attachment is a new course we want to offer Fail 2010. We are combining our cardiovascular and respiratory physiology
caurses into one course and adding a neuro-muscular component. As usual, | need to make sure that your department goes
not have any conflicts with this course. Please email me back, if possible by October 9, so our department can move this
forward,

Thanks, Sue

B. Sue Graves, Ed.D., FACSM, HFS, FISSN
Chair, Department of Exercise Science
and Health Promaotion
Florida Atlantic University
777 Glades Road, FH-11
Boca Raton, Florida 33431
561-297-293% (Olga Duron, administrative assistant)
561-297-2790 {direct)
561-297-2839 (fax)
www.coe. fau.edu/eshp




Sue Graves

From: Anna Boykin

Epnt: Thursday, Golober 01, 2008 4.02 P

To: Sue GCraves; fohneoS@fav.edu; Mike Brady: Roberl Shockley: Barhara Ridanar; H. James McLaughiln, Deana Lowise Wener
Co Rod Murphey

Subjact: RE: Hew Course for ESHP Departrmant—Systams physiology

Importance: High

Hi Sue-—the Christing E Lynn College of Nursing Faculty do nat see any conflict with this course heing offared through ESHP,
Thank you for asking for our thoughts.  Anne Boykin

Dean and Professon

Chriaiine E. Lyon College of Haneing
Flarida +#lantic Tnivoraity

Tet: (561} B97-3806

E-THail: toghina@Das. edu

From: Sue Graves

Sent: Thursday, Cctober 01, 2009 8:016 AM

To: johnsod@fau.edu; Mike Brady; Robert Shockley; Barbara Ridener; Anne Boykin; H. James McLaughiin; Deena Louise Wener
Ce: Rod Murphey

Subject: New Course for ESHP Department--Systems physiclogy

The attachment i5 & new caurse we want to offer Fall 2010. We are cambining our cardiovascular and respiratory physiology
courses into ane course and adding & neuro-muscular companent. As usual, | need to make sure that your department does
not have any conflicts with this course. Please email me back, If possible by October 9, s0 our department can mave this
forward.

Thanks, Sue

B. Sue Graves, Ed.D., FACSM, HFS, FISSN
Chair, Department of Exercise Science
and Ieaith Promotion
Florida Atlantic Universify
777 Glades Road, FH-11
Boca Raton, Florida 33431
561-297-2938 (Olga Duron, administrative assistant}
561-297-2790 (dircet)
561-297-2839 (fax)
ww.coe fan edufeshp



Sue Graves

From: H. James MeLaeghlin [rclaut 7@ edu]

Sant: Thursday, Cclobar 01, 2009 2:44 PM

To: Sue Graves

Subject: Re: Mew Courza for ESHF Department—Syatarne phywiclogy
Sue:

Dur department sees no conflict with the course you are proposing. Take care.

Yours,

Jim Mclaughlin

H. lJames MeLaughlin, Ph.D.

Professor and Chalr

Pepartment of Curriculum, Culture, and Educational Inquiry
338 Education Building

Flcrida Atantic University

Boca Raton, FL 33431

551-297-3965

EaU

FLORIDA ATIANTIC
UNIVERSITY

£ oRlege e fako kot

On 18/1/09 8:06, "Sue Graves" <seraves{fau.edu> wrate:

The attachmant is a new course we want to offer Fall 20010, We are combining our cardiovascular and respiratory physiology
courses into one course and adding a neuro-muscular companent, As usual, | need to make sure that your department does
nat have any conflicts with this course. Please email me back, if possible by October 9, so our department can move this
forward.

Thanks, Sue

B. Sues Graves, Ed.D., FACSM, HFS, FISSN
Chair, Department of Exercise Sciencc
and Health Promotion
Florida Atlantic University
777 Glades Road, FH-11
Boca Raton, Florida 33431
561-297-2938 (Dlga Duron, administrative assistant)
561-297-2790 (direct)
561-297-2839 (fax)
wwnw_coc. fau. eduw/eshp <http/fwww coc. fau.edufe




Sue Graves

From: Dawna Lowisa Wanar [wenes@fou.edu]

Sent: Thursday, Oclobar 01, 2009 1:17 EM

To: Sua Grevea

Subfect: RE; New Course for ESHP Daparlment—Systema physiclogy

Drear Dr. Graves,

Thank you for giving me the opportunity to review the new course submission
on systems physiology in ESHP. Looks like a very rigorous course, The course
goes not duplicate or overlap with ary course {aught currently in the graduate
program in Communicaticn Sciences and Disorders.

Good luck as you pragress through the approval process.

With best regards,
Ceena Louise Wener

Deena Loulse Wener, Ph.D, OCCSLP

Assodiate Professor and Chalr

Department of Commnunication Scences and Disorders
Florkda Atlantic University

College of Education

F77 Giades Road

Boca Raten, Florida 3343 1-099)

Oifice phone: 541-297-225%
FAX: 551-297-2268

E-mail; wenerd®fayu.edu

From: Sue Graves [mailto:sgraves@feu.edu]

Sent: Thursday, October 01, 2009 B:06 AM

Tt iiwhnsc@fau.edu; Mike Brady; Rabert Shockley; Barbara Ridener; Anne Boykin; H. James McLaughlin: Deena Louise Wener
Cc: Rod Murphey

Subject: New Course for ESHP Department--Systems physiclogy

The attachment s a new course we want to offer Fall 2010. We ara cambining our cardiovastular and respiratory physialogy
coursas inte one course and adding 2 neuro-muscular companent. As usual, | need to make sure that your department does
not have any conflicts with this course. Please email me back, if possible by October 9, so aur department can move this
forward.

Thanks, Sua

B. Sue Graves, Ed.D., FACSM, HFS, FISSN
Chair, Department of Exercise Science
and Health Promotion
Fiorida Atlantic University
777 Glades Road, FH-11



Sue Graves

R A i
From: Mike Brady (mbvadyi@iau egu)
Sant: Thursday, Qctobar 01, 2008 1206 PM
To: Sue Graves
Sublect: RE: Mew t2ourse for ESHP Deparrmant—Systams physiology

've reviewed your syllabug for Human Systems Physiology in Exercise Sciance. | do not see any conflict with the coursework
or curriculurn in ESE. Thig looks like a good course, and | wish you well with i,

Michasl P. Brady, PhD

Frofessor & Chalr

Depariment of Exceptional Student Educabon
Flonda Atantic Uriversity

T¥T Giades Road

Baca Raton, FL 33431

(561) 287-3281

mbrady@@iau.adu

From: Sue Graves [mailto:sgraves@fau.edu]

Sent: Thursday, October 01, 2009 3:05 AM

To: ijohnso9@fau.edu; Mike Brady; Robert Shocklay; Barbara Ridener; Anng Boykin; H. James Md aughlin; Deena Louise Wener
Ce: Rod Murphey

Subject: New Course for ESHP Departmenit--Systems physiology

The attachment is 3 new course we want to offer Fail 2010, We are combining our cardigvascular and respiratory physiclogy
courses intd one course and adding & neuro-mustular component. As usual, | need to make sure that your department does
not have any conflicts with this course. Please email me back, if possible by Octaber 9, so our department can move this
forward.

Thanks, Sue

B. Suc Graves, Ed.D., FACSM, HFS, FISSN
Chair, Department of Exercise Science
and Health Promotion
Florida Atlamic University
777 Glades Road, FH-11
Boca Raton, Florida 33431
561-297-2938 (Olga Duron, administrative assistant)
561-297-2790 (direct}
561-207-2839 (fax}
www coc.fau.edefeshp




Sue Graves

N
From: Barbara Ridensy
Sent: Thureday, Oclobar 01, 2008 10:15 Al
To: Sum Craves
Subject; RE: New Coursa for ESHP Depariment—~Systems physlology

Teaching and Learniryg does not see any conflicts,
Good luck!

Barbara

From: Sue Graves

Sent: Thursday, October 01, 2009 8:06 AM

To: johnso9@fau.edu; Mike Brady; Robert Shackley: Barbara Ridener; Anne Boykin; H. James McLaughlin; Deena Louise Wener
Cc: Rod Murphey )

Subject: New Course for ESHP Department--Systems physiology

The attachment is 3 new course we want to offer Fall 2010. We are combining our cardiovascular snd respiratory physiology
courses Into one course and adding a neuro-muscular component. As usual, | need ta make sure that your department does
not have any conflicts with this course. Please email me back, if possibie by Oclober 9, sa our departrment can move this
forward.

Thanks, Sue

B. Sue Graves, Fd.Db., FACSM, HFS, FISSN
Chair, Department of Exercise Science
and Health Promotion
Florida Atlantic University
777 Glades Road, FH-11
Boca Raton, Florida 33431
561-297-2938 (Olga Duron, administrative assistant)
561-297-2790 (direct)
561-297-2830 (fax)
www.coc. [au.edufeshp




