
Descriptions - Biochemistry 

of 
Courses 

460. Principles of BWchemical Methods 
Spring. 3(3-0) One year physical chetn­

istry or CEM 384 concurrently; BCH 453 or con­
currently, or BCH 401. 
Principles of biochemical methods with empha­
sis on electrophoresis, chromatography, immu­
nological techniques, sedimentation, diffusion, 
viscosity, radiochemistry, and absorption and 
emission spectroscopy. 

4 70. Biological Membranes 
(JDC 470.) Spring. 3(3-0) BCH 401. 

Interdepartmental with the departments of 
Microbiolop,y and Public Health, and Physio(­
ogy. Administered by the Department of Physi­
ology. 
Thtt chemistry, physics and mathematics of the 
permeabilitv. energy transductions and snrfacc 
functions o{ differentiated cell membranes and 
membranous organelles are compared. A brief 
discussion of theoretical and experimental mod­
els is included. 

499. Research 
Fall, Winter, Spring, Summer. 1 to 4 

credits. May reenroll jar a maximum of 12 cred­
its. Undergraduates; approval of department. 
Participation in research projects. 

501. Medical Biochemi.•llry 
Fall. 3(3-0) Open only to students in 

the professional programs in the College of 
Human Medicine and the College of Osteo­
pathic Medicine. 
Basic biochemical principles and terminology of 
importance in medical biology. 

502. Medical Biochemistry 
Winter. 3(3-0) BCll 501 or approval of 

department. 
A continuation of BCH 501. 

.511. Medical Biochemistry I 
Winter. 4(4-0) One year of organic 

chemistry. Open only to students in the profe.~­
sional programs in the College of Human Medi­
cine and the College of Osteopathic MediciriC. 
Basic biochemical principles and terminology 
with emphasis on metabolism and function of 
biomolecules of importance in medical biology. 

512. Medical Biochemi~try 11 
Spring. 4(4-0) BCH 511. 

Ba~ic biochemical principles and processes perti­
nent to specific areas of human pathophysiology. 

811. Nucleic Acid Structure and 
Function 
Fall. 4(4-0) One year of organic chem­

istry, one year of physical chemistry, and one 
year of basic biochemistry or BCH 453; or 
approval of department. A course in jundamen­
talgeneticsisstrongly recommended. Limited to 
graduate students in biochemistry or other stu­
dents needing a similar professional prepara­
tion. 
Organization and expression of procaryotic and 
eucaryotic genes, including gene structure, regu­
lation of gene expression, replication, and 
recombination. Molecular cloning, DNA 
sequencing, and gene transfer techniques. 

812. Protein Structure and Function 
Winter. 4(4-0) One year of organic 

chemistry, one year of physical chemistry, and 
one year of basic biochemistry; or approval of 
department. Limited to graduate students in 
biochemistry or other students needing a similar 
professional preparation. 
Protein structure and function relationships, 
macromolecule-ligand interactions, enzyme 
kinetics and principles of methods used in enzy­
mology. 

A-32 

813. ,\Jetabolism and Its Regulation 
Spring. 4(4-0) One year of organic 

chemistry, one year of physical chcmi~try, and 
one year of basic biochemi~lry; or approval of 
department. Limited to graduate students in 
biochemistry or other students needing a similar 
professional preparation. 
Molecular basis of metabolic regulation, com­
partmentation and interrelationships of meta­
bolic cycles involving carbohydrates, proteins 
and lipid~. 

821. Biochemical Afechanisms and 
Structure 
Fall. 4(4-0) One year of organic chem­

istry; introductory biochemi~try; and physical 
chemistry or concurrently. 
Structures, methods of structural analysis, syn­
thesis, and reaction mechanisms of biological 
substances including proteins, carbohydrates, 
lipid~, porphyrins, phosphate e-.ters, enzymes 
and coenzymes. 

825. Cell Structure and Function 
Winter. 4(4-0) BCH 451 or BCll 401 or 

approval of instructor. lnterd~7Jartmental with 
the departments of Microbiology and Public 
Health, and Physiology. 
Molecular basis of structure and function of 
cells. Fundamental properties of cells: reproduc­
tion, dynamic organization, integration, pro­
grammed and interactive information transfer 
Considered through original investigations in all 
five kingdoms. 

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

Physiological biochemistry, with emphasis on 
metabolic interpretation of normal and altered 
physiological states of the human organism and 
appropriate animal models. 

832. Phy.'liological Biochemistry II 
Spring. 3(3-Q) BCH 831. 

Continuation of BCH 831. 

855. Sr1ecial Problems 
Fall, Winter, Spring, Summer. 1 to 6 

credits. May reenroll for a maximum of 12 cred­
its. Approval of department. 
Consideration of current problems. 

856. Plant Genetics and Molecular 
BWlogy 
Spring of even-numbered years. 3(3-0) 

Appro1:;al of department and a course in intro­
ductory genetics. Interdepartmental with 
Genetics and the Department of Botany and 
Plant Pathology. Administered hy the Depart­
ment of Botany and Plant Pathology. 
Recent advances in genetics and molecular biol­
ogy of higher plant~." 

864. Plant Biochemistry 
Spring. 4(4-0) BCH 401, BOT 301 or 

approval of department. Interdepartmental 
with the Department of Botany and Plant 
Pathology. 
Metabolism of nitrogen-compounds, carbohy­
drates, and lipids unique to plants' cell 
organelles; photosynthesis; photorespiration; 
dark respiration; cell walls; lectins; nitrogen 
cycle including nitrogen fixation; sulfur cycle. 

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

credits. May reenroll for a maximum of 18 cred­
its. Graduate student majors; approval of 
department. 
Participation in research laboratories to learn 
experimental techniques and research 
approaches, broaden research experience, and 
assess research interests prior to selecting a thesis 
adviser. 

899. Mmter's Thesis Research 
Fall, Winter. Spring, Summer. Varia­

ble credit. Approval of department. 

960. Selected Topics in Biochemistry 
Fall, Winter, Spring. 1 to 3 credits. 

May reenroll for a maximum Of 10 credits if dif­
ferent topics are taken. Approval of department. 
Topics will be selected from the area~ of bio­
chemical genetics, biochemistry of develop­
ment, biochemical evolution, complex proteins, 
lipid metabolism, immunochemistry, hor­
m(mes, control mechanisms and structure of bio­
logical macromolecules. 

961. Selected Topic.~ in Biochemistry 
Fall, Winter, Spring. 1 to 3 credits. 

May reenroll for a maximum of 10 credits if dif­
ferent topics are taken. Approval of department. 
Topics will be selected from the area~ of bioener­
getics, bioinstrumentation, complex carbohy­
drates, mechanisms of enzyme action, natural 
products, carbohydrate metabolism, mass spec­
trometry and biochemistry of isoprenoid com­
pound~. 

9 78. Seminar in BiochemMry 
Fall, Winter, Spring. 1(1-0). May 

ree11rollfor a maximum of 8 credits. Approval of 
department. 

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

ble credit. Approval of department. 

BIOLOGICAL SCIENCE B S 

College of Natural Science 
The content of courses 400, 405, and 420, as well 
as the research and problems courses 499, 800 
and 899, may vary from term to term. Brochures 
giving detailed information about individual 
courses are available in the Office of the Assist­
ant Dean for Lifelong Education in the College 
of Natural Science. These courses are primarily 
designed for in-service teachers and interested 
adults and are offered in off-campus locations. 

202. Introductory Biology for 
Non-Science MajonJ 
Fall, Winter, Spring, Summer. 4(3-3) 

12 credit,~ in general education natural science 
courses. 
Concepts, procedures, and perspectives appro­
priate to developing a basic literacy in biology 
with emphasis on fundamental biological princi­
ples and their relation to world society. Appro­
priate preparation for pre-service elementary 
teachers. 

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

dents with credit in LBS 141. 
Principles of biological organization: scientific 
method, biochemistry, cell biology, and evolu­
tion. 

211. General Biology 
Fall, Winter, Summer. 4(4-2) CEM 

140 or high school chemistry. Not open to stu­
dents with credit in LBS 242. 
Principles of biological regulation and integra­
tion: genetics, development, and selected physi­
ological topics. 



212. General Biology 
Not Winter, Sp_ring, Summer. 4(4-2) 

open to students with credit in LBS 140. 
Principles of biological diversity: taxonomy and 
systematic;,, comparative physiology, and ecol­
ogy. 

400. Biological Science for Teachers 
Fall. Winter, Spring, Summer. 1 to 6 

credits. May reenroll for a maximum of 12 cred­
its. Teacher certification with science maior or 
minor. 
A course for in-service teachers, topics will be 
selected from actual classroom problems of the 
participants. Stre;,~ will be placed on field. labo­
ratory and inquiry teaching. 

405. Topics in Biological Science 
Fall. Winter, Spring, Summer. 1 to 4 

credits. May reenroll for a lrtaximum of 8 credits 
if different topic is taken. Approval of depart­
ment. 
Presentation of single topics from the biological 
sciences by senior faculty and guest lecturers. 
Topics are selected to facilitate development of 
strong biological science programs in schools. 

418. Pield Biology for Teachers 
Fall, Winter, Spring, Summer. 4 cred­

its. Biology course or approval of department. 
Field investigation and interpretation of prairie, 
dune, forest and wetland communities. An eco­
system approach to ecological concepts. Natural 
history and identification of key species. Field 
trips required. 

420. Seminar in Recent Advances in 
Biological Science 
Fall, Winter, Spring, Summer. I to 3 

credits. May reenroll for a maximum of 6 credits 
if different topic is taken. Approval of depart­
ment. 
A series of lectures by senior faculty of topics on 
the history, development, the most recent 
advances and the possible future and limits of the 
Biological Sciences. 

460. Ornithology for Teachers 
Summer. 3 credits. !\course in biology 

or approval of department. ,\lot 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 identi­
fication and natural history. 

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

May reenroll for a maximum of12 credits. 
Approval of director of biologica sciPilce pro­
gram and student's adviser. 
Undergraduates are invited on an individual 
basis into research laboratories of facultv in bio­
logical departments of the coilege. Aft€r three 
terms of research, a presentation in thesis form is 
produced and defended. 

800. Problems in Biological Science 
Fall, Winter, Spring, Summer. 1 to 6 

credits. May reenroll for a maximum of 18 cred­
its. B.S. degn:'e in biological science. 

805. Outdoor Endronmental Studies 
Fall, Winter, Spring. Summer. 1 to 4 

credits. May reenroll for a maximum of 9 credits 
if different topics are taken. B S 418 or ZOL 460 
or approval of department. 
Emphasis on environmental understanding. 
Development of educational materials through 
team research and testing. Trials of materials 
with elementary, middle, secondary school or 
college students. 

899. ..Waster's Thesis Research 
Fall, Winter. Spring. T/ariable credit. 

Approval of department. 

BIOMECHANICS BIM 

College of Osteopathic Medicine 

.500. Basic Concepts in Biomechanics 
Winter. 2(2-0) 1\dmis.~ion to a college 

of medicine or approval of department. l11terde­
partmental with the College of Osteopathic 
Medicine. 
Basic concepts of biomechanics and their rela­
tionship to functional anatomy and osteopathic 
manipulative therapy. 

.590. Special Problems in Biomechanic.~ 
Fall, Winter. Spring, Summer. 1 to 8 

credits. lvlay reenroll for a maximum of 32 cred­
its. Approvr.Jl of department. 
Each student will·work under direction of a fac­
ulty member on an experimental, theoretical or 
applied problem. 

60 I. Osteopathic ,Uanipulatit:e 
Medicine Clerkship 
Fall, Winter, Spring, Summer. 6 cred­

its. May reenroll for a maximum of 12 credits. 
Grade Pin all co11.rses offered in terms 1 throu,r;h 
8. 
Advanced training in the diagnosis of muscu­
loskeletal dysfunctions and application of osteo­
pathic manipulative techniques in patient care. 

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

credits. May reenroll for a maximum of 24 cred­
its. Appmval of department. 
Individual or group work on s.pecial problems 
related to biomechanics, neuromusculoskcletal 
system primarily. 

800. Special Topics 
Fall, Winter, Spring, Summer. 1 to 4 

credits. May reenroll fora maximum of9credits. 
Approcaf of deportment. 
Independent study in topic;, of biomechanics. 

810. Biokinematics 
Fall. 3(3-0) Approval of department. 

Motion of the human body including detailed 
studies of body joint and linkage motion. 

811. Biokinetic.\· 
Winter. 3(3-0) BIM 810. 

Application of Newtonian mechanics to prob­
lems of force transmission and related motions in 
the muscular-skeletal system. 

812. Theory of Ti'lsue Mechanics 
Spring. 3(3-0) Approval of depart­

ment. 
Introduces the concepts of stress and strain in 
tissue and the dependency of mechanical param­
eters on biological factors. 

8.50. Research Seminar 
Fall, Winter, Spring. 1(1-0) May 

reenrol/for a maximum of 3 credits. Approval of 
department. 
Discussion of current research topics in biome­
chanics with strong clinical application. 

Biomedical Engineering- Descriptions 
of 

Courses 

890. Independent Study 
Fall. \Vinter. Spring, Summer. 1 to B 

credits. Afay reenroll for a maximum of 32 cred­
its. Approval of dl'partment. 
Individual or group work related to biome­
chanics and/or neuromusculoskeletal system. 

899. Mader's Thesis Research 
Fall, Winter. Spring, Summer. Varia­

ble credit. Aiay reenroll for a moximnm of 12 
crrdits. Approval of department. 
Conduct research for master's thesis. 

BIOMEDICAL 
ENGINEERING 

College of Engineering 

BME 

4I 0. Electronic Instrumentation in 
Biology and ;\.fedicine 
Fall. 4(4-0) I'vfTH 112, Pl!Y 238 or 

approval of instructor. 
Electronic components and circuits. Physiologi­
cal measuremenb. Transduction of physiologi­
cal events to electrical signals. Detection of 
physiological event;, by electrical impedance 
measurements. Ultrasonic techniques in bio­
medical systems. Biomedical application;, of 
Jasen. 

41I. Electric Theory of Nert'CS 
\Vinte; of odd-1wmbered years. 4(4-0) 

MTH 310; PH1 288. 
Neurophysiology: basic organization, structure. 
function and e!eclrical activitv of neurons. Sub­
threshold membrane pher1omena: Nernst­
P!anck equations. constant field membrane 
model, electrotonus. Membrane action poten­
tials: voltage clamp experiments, Hodgkin-Hux­
ley equations. computer simulation. 

414. Clinicallnstrumentation 
Winter of even-numbered years. 3(3-0) 

RAIE 410. 
Ultrasound theory and applications in medicine. 
Photoelectric, piezoelectric and temperature 
tramducers. Detection of physiological events 
by impedance measurements. Radiology and x­
ray techniques. hotopes and nuclear medicine. 
Lasers in medicine. Field trips required. 

424. Mflterialsin Biomedical 
Engineering 
Winter. 3(3-0) PSL 240 or PSL 431 or 

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

4.11. Biological Transport Mechanisms 
Spring. 3(3-0) MTII215. 

Mechanisms which govern tramport or momen­
tum, heat and ma.<.s. Application to mathemati­
cal description of transpo~t processes in 
biological systems and to solution of biomedical 
problems. 

481. Tissue Biomechanic.~ 
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 muscle 
tissue. 
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