
Descriptions -Biochemistry 

of 

Courses 

.511. ,\fedical Biochemistry I 
Winter. 3(3-0) One year of organic 

chemistry. Open only to students i11 the profes­
sional programs in the College of lluman 
[\..fedicine and the College of Osteopathic 
}vfedicine 
Basic biochr:mical principle~ and tem1inolog} 
with emphasis on metaholi~m and function of 
biomolecnles ofimportarwe i11 medical biolog}. 

512. Medical Biochemistry II 
Spring. 4(4-0) BCII 511. 

Basic biochemical principle~ and processes per­
tinent to ~pecific area . ., of human pathophysiol-
og}. 

801. Biochemical Research Methods 
Fall. 1( 1-1) or 2(2-1) May reenroll for a 

maximum of 2 credits. One year of organic 
chemistry or GEM 242; BCH 451 or BCH 811, 
or concurrently. 
Di~cussions and demonsh·ations of selected ex­
perimental technique~ of wide application in 
hiochemi~try. 

811. Adt.·anced Biochemistry 
Fall. 4( 4-0) One year of organic 

chemistry, one year of physical chemistry, one 
term of introductory biochemistry, BCH 801 
taken preciously or concurrently, or approval 
of department. Limited to graduate students in 
biochemistry or other students npeding a simi­
lar professional preparutirm. 
The strndure and function ofbiomolecule~. en­
erg}· transformations and chelllical reactions in 
living cells, regulation of cell reactions, and the 
replication of living organisms. 

8I2. Adranced Biochemistry 
Winter. 4(4-0) BCH 811. 

Continuation of BCH 811. 

81.'3. Advanced Biochemistry 
Spring. 4(4-0) BCH 812. 

Continuation of BCH 812. 

821. Biochemical Mechanism and 
Structure I 
Fall. 3(3-0) BCH 401, one year of or­

ganic chemistry and physical chemistry or con­
curently; or approval of department. 
Structure~, method~ of ~tmctural analysis, syn­
the~h, and reaction mechanisms of biologieal 
sub~tauces including proteins, carbohyclratf's, 
lipids, porph}rins, phosphate e~ter~, enzymes 
and coenzymes. 

822. Biochemical Mechanism and 
Structure II 
Winter. 2(2-0) BCH 821 or approval of 

department. 
Continuation of BCH R21. 

8.31. Physiological Biochemistry I 
Winter. 3(3-0) BCH 401. 

Phy~iological biochemistry, with empha~h on 
metabolic interpretation of normal and altered 
physiological states of the human organism and 
appropriate animal modeh. 

832. Physiological Biochemi.<;try II 
Spring. 3(3-0) BCH 831. 

Continuation of BCH 831. 

85.5. Special Problems 
Fall, Winter, Spring, Summer. Vari­

able credit. May reenroll for a maximum of 12 
credits. Approwl of department. 
Consideration of current problems. 
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864, Plant Biochemistry 
Spring. 4(4-0) BCH 401 BOT 301 or 

approval of department. Inlerdepartmrmtal 
u.;ith the Department of Botany and Plant 
Pathologlj. 
1\Ictaho\i~m of nitrogcn-t"ompuunds, ca.rboh}d­
rates, and lipids nnique to plants' cell organel­
les; photosynthesis; photore~piration; clark re­
~piration; cell walls; lecti11~; nih·ogen eycle in­
cluding nitrogen fixation: sulfur cycle. 

888. Laboratory Rotation 
Fall, Winter, Spring, Summer. 1 to 6 

credits. May reenroll for a maximum of 15 cred­
its. Grad!tafe student majors; appro1:al of de­
partment. 
Participation in re~earch laboratorie~ to lcam 
cxpprimental techniques and research ap­
proaches. broaden research experience, and a'i­
~ess research intere~t~ prior to selecting a thesis 
ach-i~er. 

899. Master's Thesis Research 
Falf, Winter, Spring, Summer. Vari­

able cn•dit. Approval uf department. 

960. Selected Topics in Biochemistry 
Pall, Winter, Spring, Summer. 1 to 3 

credits. May reenroll for a maximum of 10 cred­
its if different topics are taken. Approval of 
department. 
Topics will he selected from the areas of 
biochemical genetic~, biochemistry of devel­
opment, biochemical evolutiOII, complex pro­
teins, lipid nwtaboli~n1, immunochembtry, 
hormone~. control mechanisms and stmcture of 
biological macromolecuks. 

961. Selected Topics in Bioohemistry 
Fall, Winter, Spring, Summer. 1 to 3 

credits. Malj reenroll for a maximum of 10 cred­
its if different topics are taken. Approwl of 
department. 

Topic~ will he ~elected from the areas of bio­
energetics, bioinstrumentation, colllplex car­
bohydrates, mechanislll~ of enzyme action, nat­
mal products, carbohydrate metabolism, JJmss 
spectrometr) and hiochemistry of i~uprenoicl 
compounds. 

978. Seminar in Biochemistry 
Fall, Winter, Spring. 0 or 1(1-0). 

Presentation and discussion of report~ by gradu­
atf' student' on biochemical topics of currt'nt 
interest. 

999. Doctoral Dissertation Research 
Fall, Winter, Spring, Summer. Vari­

ahle credit. Approval of department. 

BIOLOGICAL SCIENCE BS 

College of Natural Science 
The content of courses 400, 405, 420, and 440, as 
well as the rcst'arch and problems courses 499, 
800 and 899, may vary from term to term. 
Brochures giving detailed information about in­
cliviclua.l courses are available in the Science 
and Mathematics Teaching Center and the Of­
fice of the A~si~tant Dean· for Lifelong Educa­
tion. These courses are primaril) de~{gnccl for 
in-service teacher~ and interested adults and are 
offered in off-campus locations. 

202. Introductory Biology for 
Non-Science :Uajors 
Fall, Winter, Spring. 4(3-3) 12 credits 

in general education natural srience courses. 
Concepts, procedures, and perspectives appro­
priate to dcvPloping a basic literacy in biolog) 
with emphasis on fundamt:ntal biological prin­
t"ip]e., and their relation to world soC.·icty. Ap­
propriate preparation for prt·-sen·ice f'kmentary 
teacher~. 

For prerequisite purposes, the introduchH) 
biology sequence in Lyman Brigg~ School, LBS 
140, LBS 141, LBS 242.. may lw used instead of 
this sequence. 

210. General Biology 
Fall, Spring. 4(4-2) Not open to stu­

dents tcith credit in LBS 141. 
Concepts relating to ba~ic attribute:, and diver­
sity of living things. 

211. General Biology 
Fall, Winter. 4(4-2) GEM 130 or high 

school chemistry. Not open to students with 
credit in LBS 242. 
The structure and behavior of celh and their 
subunits, i11teradions of tis~ues, genetics, ai1cl 
the df'veloplllent, histor} and relations of or­
ganism~. 

212. General Biology 
Winter, Spring. 4( 4-2) Not open to stu­

dents with credit in LBS 140. 
Continuation of H S 211. 

400. Biological Science for Teachers 
Fall, Winter, Spring, Summer. 3 to 4 

credits. May reenroll for a maximum of 12 cred­
its. Teacher certification with science major or 
minor. 
A course fur in-service teadwrs, topics will be 
selected from actual classroom problem~ of the 
participanb. Stre~s will be placed on fidel, labo­
rator) and inquiry teaching. 

405. Topics in Biological Science 
Fall, Winter, Spring, Summer. 1 to 3 

credits. May reenroll for a maximum of6 cred­
its if different topic is taken. Apvroval of de­
partment. 

Presentation of single topic<; from thf' biological 
science~ by ~enior faculty and guest lecturers. 
Topic~ are ~elected to facilitate development of 
strong biological science programs in ~chools. 

408. Fre8hu:ater Ecology 
Summer. 6 credits. B S 212 or ap­

proval of devartment. Gi1:en at W. K. Kellogg 
Biological Station. Interdepartmental with the 
departments ofZuology, and Botanu and Plant 
Pathology. 

The ecology of fre~hwater ecosystems, their bi­
otic structure, and the functional interrelation­
ships of environmental variables regulating 
population dynamics, productivity and commu­
nity structure. Extensive field investigations. 

410. Terrestrial Ecology 
Summer. 6 credits. B S 212 or ap­

proval of department. Given at W. K. Kellogg 
Biological Station. Interdepartmental with the 
departments of Botany and Plant Pathology, 
and Zoology. 
Extensive field investigations of several types of 
terre~trial comrnunitie~. Interrelationship of 
plants, animals, and environment. Factors de­
tr>nnining distribution and abundance. 



420. Seminar in Recent Adt-'ances in 
Biological Science 
Fall, Winter ,Spring, Summer. I to 3 

credits. lo.Jay reenroll for a maximum of6 cred­
its if different topic is taken. Approval of de­
partment. 
A series of ledures by ~enior faculty of topics on 
the history, development, the most recent ad­
yances and the possible future and limits of the 
Biological Sciences. 

422. Terrestrial Field Biology for 
Teachers 
Summer. 3 credits. A course in biology 

or approcal of department. Given at W. K. Kel­
logg Biological Station. 
Ecology of forest, field and prairie ecos}stems. 
Emphasis on nah1ral history and field identifica­
tion of Michigan's common land plants and 
animals. Biological collection techniques and 
reference materials. 

425. Aquatic Field Biology for 
Teachers 
Summer of even-numbered years. 3 

credits. A course in biology or approval of de­
partment. Given at W. K. Kellogg Biological 
Station. 
Investigation of 1Iichigan'~ aquatic and wetland 
ecosystems with special emphasi~ on field iden­
tification of kn plant ami animal species. 
Ecological concepts, reference materiab, and 
biological collection technil}ue~. 

440. Man and Environment 
Workshop for Teachers 
Summer. 3 credits. Approval of de­

partment. Given at W. K. Kellogg Biological 
Station. 
Discussions and practical work sessions con­
cerning the de\"elopment of ideas and activities 
for environmental studies in and outside the 
classroom. Designed for intcnnediate and sec­
ondary inservice teachers. 

460. Ornithology for Teachers 
Summer. 3 credits. A course in biology 

or approval of department. Not open to Zoology 
majors. Given at W. K. Kellogg Biological Sta­
tion. Interdepartmental with and administered 
by the Department of Zoology. 
Distribution, breeding cycles, migration, food 
and feeding habits, voice and other important 
areas of avian biology. Emphasis on field iden­
tification and natural history. 

499. Research 
Fall, Winter, Spring. 2 to 4 credits. 

May reenroll for a maximum of 12 credits. Ap­
proval of director of biological science program 
and student's adviser. 
Undergraduates are invited on an individual 
basis into research laboratories of faculty in 
biological departments of the college. After 
three tenus of research, a presentation in thesis 
form is produced and defended. 

800. Problems in Biological Science 
Fall, Winter, Spring. Variable credit. 

B.S. degree in biological Science. 

805. Outdoor Environmental Studies 
(451.) Summer. 1 to 4 credits. May 

reenroll for a maximum of9 credits if different 
topics are taken. B S 422 orB S 425 or ZOL 460 
or approval of department. Given at W. K. Kel­
logg Biological Station. 
Emphasis on environmental understanding. 
Development of educational materials through 
team research and testing. Interaction with 
elementary and middle school children in 
two-week outdoor oriented workshop. 

899. Master's Thesis Research 
Fall, Winter, Spring. Variable credit. 

Approval of department. 

BIOMECHANICS BIM 

College of Osteopathic Medicine 

.560. Acupuncture and Other 
Peripheral Stimulation Therapy 
Winter. 1 to 3 credits. Approval of de­

partment. 
Clinical application of traditional Chinese 
acupuncture and related peripheral stimulation 
therapies. 

561. Clinical Craniosacral 
Manipulative Therapy 
Spring. 1 to 3 credits. Approt:-al of de­

partment. 
Ba~ic concepts of the craniosacral system, clini­
cal applications. 

.590. Special Problems in 
Biomechanics 
Fall, \\linter. Spring, Summer. 1 to 8 

credits. J'-'lay reenroll for a maximum of 32 cred­
its. Approval of department. 
Each student will work under direction of a fac­
ulty member on an experimental, theoretical or 
applied problem. 

601. Osteopathic Manipulative 
Medicine Clerkship 
Fall, Winter, Spring, Summer. 6 cred­

its. May reenroll for a maximum of 12 credits. 
Grade P in all courses offered in terms 1 
through 8. 
Advanced training in the diagnosis of musculos­
keletal dysfunctions and application of os­
teopathic manipulative techniques in patient 
care. 

620. Directed Studies 
Fall, Winter, Spring, Summer. 1 to 6 

credits. May reenroll for a maximum of24 cred­
its. Approval of department. 
Individual or group work on special problems 
related to biomechanics, neuromusculoskeletal 
system primarily. 

890. Independent Study 
Fall, Winter, Spring, Summer. 1 to 8 

credits. May reenroll for a maximum of 32 cred­
its. Approval of department. 
Individual or group \Vork related to 
biomechanics and/or neuromusculoskeletal sys­
tem. 

BIOMEDICAL 
ENGINEERING 

College of Engineering 

BME 

410. Electronic Instrumentation in 
Biology and Medicine 
Fall. 4(4-0) MTH 112, PHY 238 or ap­

procal of instructor. 
Electronic components and circuits. Physiologi­
cal measurements. Transduction of physiologi­
cal events to electrical signals. Detection of 
physiological events by electrical impedance 
measurements. Ultrasonic techniques in 
biomedical systems. Biomedical applications of 
lasers. 

Biophysics -Descriptions 
of 

Courses 

411. Electric Theory of Nerve.'> 
Winter of odd-numbered years. 4(4-0) 

MTH 310; PHY 288. 
:\"europhysiology: basic organization, structure, 
function and electrical activity of neurons. Sub­
threshold membrane phenomena: Nernst­
Planck equations, constant field membrane 
model, electrotonus. Membrane action poten­
tials: \"Oltage damp experiments, Hodgkin­
Huxle) equation~, computer simulation. 

414. Clinical Instrumentation 
Winter of e1:en-numbered years. 3( 3-0) 

BME 410. 
Ultrasound theory and applications in medicine. 
Photoelectric, piezoelectric and temperature 
transducers. Detection of physiological evcnb 
by impedance measurements. Radiology and 
x-ray techniques. Isotopes and nuclear 
medicine. Lasers in medicine. Field trips re­
quired. 

424. Material.<; in Biomedical 
Engineering 
\Vinter. 3(3-0) PSL 240 or PSL 431 or 

approval of department. 
Basics of materials science. Biocompatibility of 
metals, polymers and ceramics. Internal and ex­
ternal prosthetic materials. 

431. Biological Transport 
Mechanisms 
Spring. 3(3-0) ;\1TH 215. 

Mechanisms which govern transport or momen­
tum, heat and mass. Application to mathematical 
description of transport proce~ses in biological 
systems and to solution of biomedical problems. 

481. Tissue Biomechanics 
Fall. 3(3-0) ANT 316 or approval of 

department. 
Fundamentals of continuum mechanics in rela­
tion to morphological classification of tissue 
Mechanical properties of connective and mus­
cle tissue. 

499. Independent Study 
Fall, Winter, Sprinp,, Summer. 1 to 4 

credits. May reenroll for a maximum of 9 cred­
its. Approval of instructor. 
Individual reading and research under the 
supervision of a member of the Biomedical En­
gineering Committee. 

BIOPHYSICS 

College of Human Medicine 
College of Natural Science 

400H. Honors Work in Biophysics 

BPY 

Fall, Winter, Spring, Summer. 3 to 6 
credits. May reenroll for a maximum of 6 cred­
its. Approval of department. 
Independent study and investigation under the 
direction of a faculty member. 

402. Introductory Biophysics: 
Molecular and Thermal 
Spring. 3(3-0) One year organic 

chemistry or biochemistry; 1 year biology, Pill" 
239, PHY 259, MTH 113, or approval of depart­
ment. 
Salient features of biophysics; principles and 
methods. Structure, function, and organization 
of biologic molecules; molecular biophysics; 
thermal biophysics; bioenergetics and photo­
biology. 
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