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SIMON FRASER UNIVERSITY
MEMORANDUM g ' 7? 75

Senate From N. R. Reilly, Chairman

Courses - CHEM 397-0, 398-0, 399-0 - Xlinica} Chemistry

Hospttar Traiming

Action ‘taken by the Senate Committee on Undergraduate Studies at its
meeting of May 15, 1979 gives rise to the following motion:

MOTION I

"That Senate approve and recommend approval to the Board of
Governors, as set forth in S.79-73 , the analytical biochemistry
option proposal, including:

CHEM 397-0 - Clinical Chemistry Hospital Training
CHEM 398-0 - Clinical Chemistry Hospital Training
CHEM 399-0 - Clinical Chemistry Hospital Training."

It was noted that the basic nature of the proposals had earlier gone
forward as a new degree program in Clinical €hemistry, with the hospital
training courses identified as credit carrying. At that time the proposals
had been approved by SCAP, by Senate and by the Board of Governors. The
present proposal does not provide for credit for the hospital training
programs. It is envisaged that following experience with the program as
proposed, it might become clear that it would fit the Cooperative Education
model, but the proposal is not being forwarded at the present time in the
full Cooperative Education mode.

It is proposed that the fees for these three courses be applied in
the same fashion as for the practica courses in Co-Op Ed., i.e. one-half
the 15 credit load fee plus the off-campus student activity fee.

It was recognized that these courses should only be introduced if

the required funding is obtained and that the request for that funding
must be pursued through the normal budget channels available to departments.

Time Waiver: SCUS approved a waiver of the normal time lag requirement in
order that CHEM 397-0, CHEM 398-0, and CHEM 399-0 may be first offered in
the Fall semester 79-3, subject to approval of the courses by Senate and

the Board.
. 2 -
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N. R. Reilly
/kb
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Please be advised that the re-written version of the Analytical
Biochemistry Option within the Biochemistry Programme should be
forwarded to SCUS at your earliest convenience.
The re-written proposal has been examined by Dr. Kemp, Chairman
of the Faculty of Science Undergraduate Curriculum Committe, and
he recommends that this proposal go forward for immediate consideration.
_ $>
J.M. Webster ) =
~
— JMW/mg )
‘ cc: Dr. A.S. Arrott, Chairman .

Physics Department

cc: Dr. M. Mackauer, Chairman
Biological Sciences

cc: Dr. E.J. Wells, Chairman
Chemistry Department

cc: Dr. M. Singh, Chairman
Mathematics Department

cc: Dr. C.L. Kemp, Chairman

' Faculty of Science Undergraduate
Curriculum Committee
Biological Sciences
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BACKGROUND

The growing complexity of analyses of biological ma-
terials for medical and environmental purposes has created
a need for well qualified B.Sc. biochemistry graduands
possessing a séund foundation in analytical biochemistry.
It is envisioned that such individuals will fill the void
betweeﬁ the levels of the laboratory technologist and the
Ph.D. research scientist.

A survey of institutions offering the type of training
envisioned revealed that in Canada there are few western
universities involved in this area.

Much of the current need for Medical Laboratory Tech-
nologists is met by personnel trained in two year programs.
In British Columbia training in Medical Laboratory Technology
is to the two year level, undertaken by a number of approved
and accredited hospitals in cooperation with the B.C.I.T.
aﬁd Cariboo College. 1In practice, a grade twelve graduate
enrolls in the Medical Technology program at B.C.I.T. or
C.C. After one successful year of formal training equiva-
lent to senior matriculation the student applies for spon-
sorship to an approved hospital. If sponsored, the student
completes one further yéar at the educational institution
and proceeds to one year of practical hospital training.
After a successful hospital training period, candidates

are eligible to apply to write the C.S.L.T. (Canadian Society



of Laboratory Technologists) examinations.l These examiha-k
tions are multifaceted in that they test the candidate's
expertise in hematology, clinical microbiology, histology,
clinical chemistry (analytical biochemistry) and blood bank
technology. Successful completion of these examinations
leads to the professional qualification of Registered Tech-
nologist with what is termed a General Certificate..

A survey of B.C. hospitals and private laboratories
in 1974 indicated a need for persons specializing in the
area of Analyticél Biochemistry. The provincial need fbr
such trainees is currently estimated at ten per year and
is barely met by recruitment from outside the province.
The more attractive alternative would be the training of
B.Sc. biochemists utilizing the.proposed option and upgrading
qualifications of technologists with two year's formal
training utilizing again the proposed option in biochemistry.

S.F.U.'s initial response to the need for B.Sc. level
training in analytical biochemistry was the development of
appropriate courses and constituted the mainstay of evening
refresher courses in cooperation with the Education anmit-
tee of the B.C. Society of Medical Technologists during
1974-78. These were highly successful and well attended _
by practicing laboratory technologists.

Parallel with these offerings and in consultation with
professional groups and hospitals, S.F.U. developed a pro-

posal for a B.Sc. in Clinical Chemistry. This proposal




was built around existiﬁg degree offerings but differed
from existing degree packages sufficiently iﬁ that it was
oansidered a new program. The proposal was endorsed by
the hospitals' professional bodies and the University.4
It was not, however, approved by the University's Council.
The reasons for this rejection did not lie in the pro-
gram's academic or practical merif but were construed to
lie in the nature of the U.C.B.C. program approval process.
It was suggested by several authorities involved in the
discussion of the proposal at U.C.B.C. that the propésal
was worthy of pursuit preferably as an internally afranged

option.
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PROPOSAL

The Biochemistry Committee undertook a reevaluation
of the course offerings in Chemistry, Biosciences, Bio-
chemistry, Kinesiology, Mathematics and Physics at S.F.U.:
with a view toward development of an undergraduate option
with an emphasis in Analytical Biochemistry. This led to
the formuiation of a core of courses which were considefed
necessary for the graduate to meet the requirements pro-
posed by Committees on Eduoatioﬁ in Clinical Chemistry
(CSCC). The sequence of courses that evolved from this
examination contained the biochemistry majors core pro-
gram, additional existing S.F.U. courses in the area of
analytical biochemistry and allied areas as well as hospital
practica which had previously been approved for the pro-
posed clinical chemistry program.

This analytical biochemistry option is minimélly
changed from the previous proposal in Clinical Chemistry.
It is designed sb that the student will Be eligible to write
the Subject Registered Technologist Certification Examina-
tion in Clinical Chemistry concurrent with obtaining the
B.Sc. degree. This option will also be available to ih-
tefested medical laboratory technologists who wish to pPursue
their studies in such a way that théy will be eligible to
write the Subject Advanced Registered Technologist Examinations
in Clinical Chemistry concurrent with obtaining the B.Sc. degree.

Because of the requirements of the Canadian Society of Laboratory




Y

°

Technologists that a student train in an approved labora-
tory for one year as a partial requirement for an R.T.,
each student without prior hospital laboratory experience
will be reqpired to train in an accredited hospital or bio-
medical laboratory normally in one semester of each of the
second, third and fourth year of study.

A comparison of the two proposals is given below.
Using the proposed B.Sc. in Clinical Chemistry as the starting
base, the proposed Analytical Biochemistry option is gen-

erated as follows:

Courses required of students
in Clinical Chemistry B.Sc.
with no previous post-secondary

training. + A - D = Analytical
(Add) (Delete) Biochemistry
Option

Biochemistry:

301-3 The Structure and Reactivity of Biomolecules

302-3 ° Metabolism

311-2 Analytical Biochemistry Laboratory

312-2 Metabolism Laboratory

403-3 Physical Biochemistry (A)

412-3 Enzymology (A) _

413-2 Physical BIochemistry Laboratory (A)
Bioscience:

101-4 Introduction to Biology

102-4 Introduction to Biology

202-3 Genetics (A)

302-3 Genetic Analysis (A)

401-3 Biochemistry - Regulatory Mechanisms (A)

402-3 Molecular Genetics (A)

428-3 Experimental Techniques I
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Chemistry:

...... 104-3 General Chemistry I
_— 105-3 General Chemistry II

115-2 General Chemistry Laboratory

117-2 Quantitative Chemistry Laboratory

233-2 " Inorganic Chemistry of Biological Processes

251-3 Organic Chemistry I

252-3 Organic Chemistry II

256-2 Organic Chemistry Laboratory I

261-3 Physical Chemistry (A)

356-2 Organic Chemistry II Laboratory (A)

397-.0 )

398- 0 ) Hospital Training .

399- 0 ) . _

416-3 Modern Methods of Analytical Chemistry

420-3 Clinical Chemistry II

423-3 Clinical Chemistry II

424-2 Clinical Chemistry Laboratory
~ Kinesiology: ‘ _ .
- 100-3 Introduction to Human Structure and Function

(D)

336-3 Microscopic Anatomy (Histology)

405-3 Human Physiology I

406-3 Human Physiology II

407-3 Human Physiology Laboratory (D)

Mathematics: S ) » o
101-3 Introduction to Statistics (A) 3
151-3 Calculus I '

152-3 Calculus II
253-3 Calculus III (A)
302-3 Statistical Methods
Physics:
120-3 General Physics I
121-3 General Physics II ‘ _
333-4 Intreduction to Instrumentation in the Life -

~Sciences (D)

Computing Science:

g 105-3 Intraduction to Concepts and Procedures (D)
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All the preceeding courses in the Analytical Biochemistry
Optioﬁ.except

BISC 303-3, 428-3

CHEM 416-3, 420-3, 423-3, 424-2, 397—0%, 398-0*% and

399-0%

KIN 336-3, 405-3, 406-3

MATH 101-3, 302-3
are part of the existing Biochemistry majors éore. of
these, CHEM 420-3, 423-3, 424-2, and earlier versions of 397-0,
398-0,and'399-0 were previously approved as part of the
Clinical Chemistry program and the remainder are part of
other B.Sc. programs. Students may be admitted to the B.Sc.
Biochemistry program with advanced standing. Transfer
credit may be granted for appropriate academic course work
comple{ed at other institutions to a maximum of 60 semester
hours . Acceptable practical laboratory training (an accepted
equivalent of CHEM 397, 398, 399) may also be transferred
but only for students who are accepted into the Analytical
Biochemistry Option.

Students pursuing the Analytical Biochemistry Option
must completé‘additional university B.Sc. requirements to
acquire the necessary credit hours for graduation. For
the degree program with a major in biochemistry these re-

quirements involve the completion of an additional 13 semester

These courses do not counstitute part of the B.Sc. degree
requirements but must be completed by students accepted

in the Analytical Biochemistry Option. To be consistent
with present generally accepted practice, no formal credit
is assigned although students registered in these courses
would have all the priviledges associated with full time
(15 hours) enrollment.



hours of electives, six of which must be from outside the

Faculty of Science.

Students in the Honours Biochemistry Program and also
pursuing this option will normally be expected to adhieve
a cumulative grade average of B and complete an additional
25 semester hours of course work including Biochemistry
491-5 (Undergraduate Research) and six hours from outside
the Faculty of Science.

Typical Outline for Analytical Biochemistry
First Year (730)

BISC 101-4, 102-4

CHEM 104-3, 105-3, 115-2, 117-2

MATH 151-3, 152-3

— PHYS 120-3, 121-3
Second Year (31)

CHEM 233-2, 251-3, 252-3, 256-2, 261-3, 397-0

BISC 202-3, 302-3

KIN 336-3

MATH 253-3, 101-3 ; Electives, 3hrs.

Third Year (:.30)

BfCH 301-3, 302-3, 311-2, 312-2

CHEM 356-2, '398-0, 416-3, 420-3

KIN 405-3, 406-3

MATH 302-3 3 Electives, 3 hrs.

0




Fourth Year (31)

BICH 403-3, 412-3, 413-2
BISC 401-3, 402-3, 428-3
CHEM 399-0, 423-3, u424-2; Electives 9 hrs.

TOTAL = 121 Hours

]
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ADMISSION

Entrance requirements, operation and objeqtives, for
the Analytical Biochemistry Option closely parallel those
of the earlier clinical chemistry proposal and are described
below.

Because of the need for concurrent theoretical and
practical training we recommend that only those applicants
be admitted into this option who can be pPlaced in teaching
hospital, or appropriate biomedical, laboratories dupiﬁg‘
the course of their studies; i.e., registration in CHEM
397, 398, 399. It is recommended that this requirement be
waived for those students with oné year of similar laboratory
experience.

The proposed mechanism of entrance is as follows:

1. The student applies to S.F.U. and is accepted into

the University. |
2. The student completes first years of basic science.

courses (per Typical Program Outline) and applied to

the Biochemistry Committee for admission into the

Analytical Biochemistry Option of the biochemistry

program.

3. The Biochemiétry Committee, together with the éff-campus
laboratory personnel (Advisory Boafd), select stﬁdenﬁs
to be admitted. At this time provision for off-éaﬁpus

laboratory training is made.
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Students admitted go forward.

Operation of Option

It is proposed to establish an advisory board to over-

see the operation of this Option. Membership should be

distributed between the Biochemistry Program Committee and

appropriate personnel of the laboratories involved in the

of f-campus training. The advisory panel should be involved

in -.curriculum review and coordination of the off-campus

training. This latter function will involve selection and

placement of students in approved laboratories.

Objectives of Option

To prepare the Biochemistry graduate with the following

abilities:

1.

Work independently in the analytical biochemistry labora-

tory.

" Read, understand, develop and standardize methods for

routine laboratory use.

Understand éll phases of analytical biochemistry labora-
tory operation.

Minitor quality control.

Troubleshoot a method and spot potential errors.
Undersfand data reduction and dissemination.

Understand the physiological significance of the data.
With guidance, aid in the training of technicians and

technologists in methods of analysis.

3
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9. Understand the. fundamentals of instrumental design,
operation and methodology as used in analytical bio-

chemistry laboratories.

10. Assist the laboratory director in carrying out re-

®

search projects.

Proposed Calendar Entry

The following is the proposed calendar entry following
the section describing the requirements for Biochemistry

honours (Page 363, 1377-78 Calendar).

Analytical Biochemistry Option

The practical training courses, CHEM 397-0, 398-0, 399-0,
will be arranged through the program advisor. Regisitration
in these courses constitutes a full semester load. In
addition to the regular core requirements of thé Biochemistry
major or honours program, the following courses must also be
included:

BISC 303-3, 428-3

CHEM 416-3, 420-3, 423-3, 424-2

KIN 336-3, 405-3, 406-3

MATH '181-3, 302-3

Upon satisfactory completién of the practical training
courses, students will be eligible to apply for examination
and certification by the Canadian Society of Laboratory

Technology.
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Special Instructions for CHEM 397, 398, 399

1.

Students must complete normal University registration
procedures and be admissible to the University before
enrolling in CHEM 397, 398 or 399. It is highly recom-
mended that such students complete their University
registration sixty-days in advance of the commencement
of the semester in which they plan to enroll in these
courses. In addition, students desiring to enroll in
these courses must make written application to the Bio-
chemistry Committee at least sixty days before the com-
mencemént of the semester in which the course commences.
Later applicants will be considered only if space is
available.

In the event that the number of applicants to CHEM

397, 398 and 399 exceeds facilities and staffing capa-
bilities, the Biochemistry Committee will select those
applicants considered to be the best qualified. Can-
didates on a waiting list will be ranked together with
new applicants.

Students who have indicated their intention to under-
take a given semester of CHEM 397, 398 or 398 and who
do not honour this commitment, must consider‘that re-
enrollment in these prescribed courses is not given
automatically. Such permission must be sought by

written request from the student to the Biochemistry
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program chairman three months prior to the start of

the semester in which the student proposes to re-
enroll in these courses.

T Students may request or be required by the supervisor
to discontinue enrollment in the practical training

courses.

5. CHEM 397, 398 and 399 are considered full time profes-
sional studies and may not normally be taken in con-
junction with other academic or professional courses.
These courses will be graded on a pass/withdraw basis

and do not constitute part of the grade-point average.
End of Calendar eritry.., ..

Rationale for Operation of CHEM 397, 398, 399 as P/W Courses

These courses are designed to give students_practicél
experience in various areas or phases of laboratofy work
ordinarily required and conducted in biomedical laboritories.
Should during the conduct of the these courses it become
evident that the student is incapable of conducting the
prescribed experimentation, the student would voluntarily
withdraw or be required, by the supervisor, to withdr&ﬁ.
Compulsory withdrawal preserves the right of the employer
to properly manage a laboratory particularly where safety of_

personnel and equipment might be involved.
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During the last several years two types of practica
designed to help bfidge the gap between a student's academic
experience and the world of work have evolved at S.F.U.

The following is an analysis of the similiarities and dif-
ferences between the professional program practicum and
the Co-op. work semester prepared in 1978—05—09 by Dr. Dan

Birch.

/7
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Comparison of Two Types of "Practicum"

Professional Program Co-op Education

Practicum * Work Semester

Purpose To develop and demonstrate " To gain work experi-
competence; perhaps for ence to field of
certification. study.

Optional or Required for professional Required for addition

Mandatory recognition and, in the of "Co-op" designa-

' case of Education, for the tion to degree but
degree (B.Ed.). degree program itself
can be completed with-

Registration Normal registration pro- Normal régistratlon
cedures including pre- procedures including
registration. pre-registratlon.

Placement = Assigned by the University Opportunity to inter-
after some consultation. - view arranged by

University.

Primary To University for fulfill- To employer for ful-

Responsi- ment of specified require- fillment of job re-

bility ments. qulrements._

Payment to Possible subsidy; usually 'Full salary or wages.

Student minor, if any. '

Supervision Close and regular super- ﬁegular éhployment
vision by University per- supervision, little’
sonnel and agency personnel. Universgity supervision.

Withdrawl or At the option of the stu- At the option of the .

Discontinua- dent or of the University; student or the emplcyer,,

tion under some circumstances University will not

: University will arrange intervene.

another placement.

Grading "P" representing profes- npn representlng com-
sional adequacy or "W" in- pletion of term's em- o
dicating voluntary of in- ployment; "W" indicating
voluntary withdrawal. failure to complete.

Place in Added on as part of a Added on, cannot dis-

Degree "fifth year" (Education) place other. courses.

Requirements or integrated.
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Professional Program Co-op Education
. Practicum Work Semester
' . 11. Credit Full course credit for time No course credit but
spent e.g. EDUC 401 - 8, fulfillment of co-op
EDUC 405 - 15. requirements.

12. Fees Full fees in recognition of "Half" fees in recog-
services, supervision and nition of administra-
credit. tive services, including

job-finding; very
limited supervision.
These points were considered by SCAP in 1975 in a dis-
cussion of mode of operation of CHEM 397, 398 and 399. The
results of these deliberations are summarized in the attached
(S76-10).
Course Proposal Forms and Outline for Previously Approved
CHEM 397, 398, 399, 420, 423, 424.

The laboratory training program is designed to allow
the student to gain practical experience in a functional
clinical chemical laboratory. This practical training will

supplement the theoretical courses (Chem. 420 and 423).

/7
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Budget

1. Personnel

Faculty Position (2 X 1/2) $25,000+/year

- Instructor for CHEM 420, 423 and u2y,

- To act as a student counsellor on matters pertaining
to the program.

- To supervise the selection and placement of sfudents
for field training. | |

- To coordinate, ﬁonitor and assess the progress of
Students while in field training.

- To conduct a related research program.

- To liaise with off-campus offices, institutions and
individuals as may be necessary for the proper opera;

tion of the program.

— Adjunct Professors (10)

These will be hospital or private-laboratory based
clinical chemists who wi#l be responsible for the day-

to-day teaching of students in field training.

Teaching Assistant

For CHEM 424 whenever offered (1 per year, $3,000)

Teaching Assistants

For CHEM 420 and CHEM 423 (1 per year, $6,000 each)

2, Equipment

For CHEM 424 Laboratory $10,000/year. -

20
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Laboratory Supplies $3,000/year

ul

Travel Expenses $1,500/year

TOTAL = $48,500

Duties of Proposed Appointee in Analytical Biochemistry

.Involving CHEM 397, 398, 399

l.

To promote good public relations with hospital labora-
tories and such other institutions as may be involved

in the training of students.

To liase with hospital laboratory administrators and
provincial government offices in connection with wages
or stipends for students while in training in hospital
laboratories.

To jointly arrange a syllabus of instruction with each
tfaining laboratory for the training of students
pursuant to the objectives of CHEM 397, 398 and 399. The
syllabus will vary depending on the patterns of work-
flow within the specific laboratory, and on the in-
dividual student's prior experience.

To supervise the selection and placement of students for
traiping purposes in (CMA) approved laboratories.

To coordinate, monitor and assess the progress of stu-

dents while in practicum tra-ning and to maintain records

thereof.
To advise hospital laboratories in the selection and
assignment of suitable laboratory exercises to fulfill

the requirements of the syllabus (attached).
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To hola regular, probably bi-weekly, tutorials for.ﬁ
these students in the lower mainland, and to arranée;
fbr same in otheb areas as needed.

To act as a student counsellor on matferS‘pertaining

to the practical training.




SENATE COMMLITTEE ON UNDERGRADUATE STULIES
NEW COURSE PROFOSAL FORM

M e

‘Chemistry

-, Cslendar lnformation Department: CREMISEIY ..
Abbrevistion Code: CHEM Coutse Nunbar:“_397 Credtt Hours: 0 Vector: ,

Title of Course: Clinical Chemistry Hospital Training

Calendar Description of Course: pyll-time practical Training in approved hospital
and biomedical laboratories in the use of chemical diagnostic tests.

This course is required for the completion of the Analytical Biochemistry option and
is not transferable to other degree programes at S.F.U.

Nature of Course
Prerequisites (or epecial inatructions):

CHEM 117 or permiésion of the Department of Chemistry and Biochemistry program advisor

What course (coursee), if any, i{s being dropped from the calendar if this course 1s
approved: None

2. Scheduling

How frequently will the course be offered? Every semester
Sewester in which the couree will first be offered? Fall, 1979

which of your present faculty would be avatlable tc make the proposed offering
possible? None.

. 3. Objectives of the Course

To give the student practical clinical laboratory experience in approved labora-
tories and to meet Canadian Society of Laboratory Technologists requirements
for registration as a medical technologist in Clinical Chemistry.

4. Budgetary and Space Requirements (for information only)
What additional resources will be required in the following areas:

Faculty A S.F.U. employed coordinator will be required.”
Steff Nil

Library Nil

Audio Vieusl Nil

Space Nil

Bquipsent Nil
_% Same person as instructing Chem. 420, 423 and 424.

5. M&!’- - /‘é‘/
D‘“l ‘ ;’A "_lh_ez‘j ’ }fl' I W %/ (74
7 lm.ag | - 2L Hey 7777
‘ ‘ Depa W‘&n ' o “"Dean Chairwan, SCUS

.,
SCUS 73-34b:- (When completing this form, for {ustructions see Memorandum SCUS 13-34a.
Attach course outline).
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CELL. The aowlont shad

a. descrive the 3 cuctcire an’ funesionsl orsitizdation of the nueleus
and ernopl o .

b, descvibe, in g oneral, cell Lransvor! mechanisns (metabolism);
speci “ically, perr=adility, rlltr tion, difrusion, and osmosis

~

c. deszarine ce:] division - mitosi

CIRCULATORY 3Ys ' FM. The student shall

a. desoribe and differeavic .« relysen: blood, serum, and plasma; body
water; lymot

b. describe the siructure and funetion ¢ the heart

c. dessribe the function cf arteries, capillaries, ard veins

DICESTIVZ 3YSiP*M., The student shall

a. descrihe tlc structure and function of the compcnent. parts (including
the liver and pancrea.:) _

b. describs the major pathways of digestion and metabolism of
carbohydrates, lipids, and proteins

NERVCUS SYSTEM. The student shall
a. describe the genera) structure of the bx*i. nd spinel cord
b. describe the formation, function, and rashso ti of svinal fluid

RESPIRATORY SYSTEM. The student shall

a. describe the structure and function of the lungu

b. describe the transzort and exchangs of gases in the blood and lungs
c¢. desaribe tne mechanisr of culoride shirft

URINARY SYETEM,  The studesi ghhii

a. describe the siructnre and ’uqcrion of the kidrey

b. describe the structurs apd function of the reghron

c. state the function of u- 3uex), urivary bledder, end urethra

d. describe the foraation or urine, stating the fectors governing
foriation and volur:

e. define threshold subslencas

f. describe three weys in which the kidney mainteins homcostasis

ENDOCRINE SYSTEM. The siudent ghnll
a. define ‘horuonr .

b. mame the horee o aais Tatad vith the pituitery, thryoid, parat hJ”O\ﬂ
edrenals, pencriscn, gocla, and vingota

c. 1in sirple terrs derccibe for the or,-=a in 7.b. location, structure,
end function

ORGANIC CHIMISTEY RETLATYNG TO OLINICAT, CHEITTEYHY,  The student shall

1.

NOMENCLATURL
a. describe the Interaztior=1 Union of Pure ard Apolied Chemistry
(IUPAC) sysien of norosclature for:
(l) aleohnls
(2) aldehydn
(3) ketones
(4)  carvoxslic oo
L. given the TUPAS Sy 00 pams of any of the atove types of compounds
Stute the funciional grovp in that molecule '
¢. given the structurs) forrula for en alcohol, aldehyde, ketone, or
carbuzytic acid, stats the IUPAC name for that compound
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d. recoondive the ooy oo d rseture o o0 - unds that are used
roul "1ty i Cligie) e miabey and state the functional group of the
corpeaind ’

e, recc, mite th: fineticna) proces of codno aeivds usiag thelr common nsmes

deseribe briefly covslent, ‘onie, nrnd hydrofen twnding

tote the suruciurel choraclericties of aldyi e nnd aromatic compounds
stote vhe charncleristic of ook of the 10]1' sirg groups that is cormnonly
ueed in 11" Snoattaranent

2. .“JI’.' it
b. Letcne

e. carbexylic seid
d, =awmino acid

BORLWORY A0 JARICS 20D UOATISYICS, The wfwloal ciall

use cor.oon Yegarithons

use the slide rule

convert from the imperial to the retric system units of linear and volune
neasurement, weilgnts, end terperature

prepare  celibration curves raouiring scmilegarithmic and linear graoh
paper

round off figures and deternine sivrificant fisures

define &nd use units specified in the International System of Units (SI)
which are appliccble to Clirical Chemistry

define: =accureey, proecision, hisicrram, niean, medien, node, range,
variance, ccefficient of variation, ~nd sinnd=rd deviation

given éata from replicate or Jdurlicete enalysis, calculate the mean,
iredian, wode, variance, standard deviation “nd coeftlelent of variation
vhere siplicable

TT.  PASIC LABORATORY FHOWL-T7E AND FROCH

LLBORATORY SAFETY. The siudznt shall

recognize sources of denger from evplosives fe.p., gas cylinders, volatile,
flarmatory liguids), lsboraiory couipment, che-icsl burns, poisoning
exercise precavtions to lezsen the dsnzors of infectious hazards in the
laboratory
a. centrifuge e+1ros0ls
(1) use of suiteble cortoincrs to vosvent hronkage or leekage
(2) opcration of Clnufl.ﬂECS within safety cabinets
b. spillege of infectious ~aterizls - deconterination following
laborstory eccid:nts _
e¢. hendling clinieal specinens -~ personal hypiﬁnn practices
prevent leboratory sceidsnts by uvsing cafety dzvices provided in the
labvoratory
apply primary first aidé whon necos "y
be familiar with fire fighting :q: ent «nd procudures in the institution
follow institutional procedures for 1eport]n~ :ecldents

CILAGS AND ¥LASUHIC WInRE,  ‘no

1.
2.

state the rroverties of oo NS O ~Zess and plastics
seiect and correcily usc brake urets ce zuirifoce tuves, flesks,
funrels, gredusied cylindors, syrirges, =nd thes

pipettes

a. ientify =nd g 21i-Tnlin &nd
reroiasical iovizn {Leng-Levy
v ' 1 Te self-




cc. 3

o. duseribe art s o oun waus of ©C, TD, end frosted ring ("blow ous")
ij)JlFJ B . .
c. dezzribe the u:- 0o aul ;~~ti: pipettez end bursites, syringe pipetes,

and o't tyore oToly Lipetnes
d. d2scribe th: ucoand rainue. nes of syringe tyze micropipettes

b. determine thre toler wee of volur2uric glassware using reference tables
(sec Natica:™ Bar o oF Gtardo 15 slacsifieation and tolerance of
volw:rbric glusc i o b ,d wn: Conudian Goverarsent Specifications BRoerd)

5. cleaning ex. zloring
&. Pprepave end use clewening solutions (acid dichromete, nitric acid) and

detergents (ionis and nonionic)
b. ~ describe procadur:s for menu -l vashing, rinsing, and drying
¢. describe ik operaticn of senmi-automatic pipeite weshers
d. stote the corre:l n.-thod of storing glass and plastic ware

SOLUTIONS AND REACYU®S. 'The student shall

1. differentiate beiien gradss of chemiesls - anelyticel, technical,
conmerciel, C.P., U.S.P. or B.P., certified A.C.S.

2. prepara, St“L?a 'diz:, and correctly store the following types of chemical
solutions: molar, rolal, noriel, isotonic, standard s and percentags
(V/W, V/Va w/v) ‘

3. use table. to detcriline viscosity and the solubility of solids, liquids
and gases ‘

4. use tadbles in C:ileriine freozivg, melting, and boiling points

5. prepere and adiuse Le pH of the bufferad solutions used in Appendix -
SELECTED METHO:0,.00GY

6. store, safely headls, end dispeic of uns‘able and dangerous reegents

commonly used in the Clinieal Chonistry laboratory in accordance with the
recorirudaticons of Lhz Five Morzhal and governrent regulations

STANDARDIZATLON

l'

QUALITY CONYECL., fTre studfn* shnll .

a. fefin. tho cu“'ct riztics of, prepare, and us~ a primary, secondery,
stocr |, and rorking suan 1o

b. recogiiva gourcss of crror ir calibraiting Cliniced Chenistry methods

¢, moaitor mierision of teits uiring dunlicate end replicate analysis

d. assis’ in the rolntooencs of a -ﬁho~~‘o - quality control program and
its vz of polz3d samples ard corn:zc1ally available materials

€, preyp.re cuzlii, ecutrel chavis :

f. recogniza, fro nuv11ty cr"uru‘ ch..riz, problecs of rendom end
systornbiz crre s

ey

NORMAL VALUY3. 1In cooermining norie) velues the stulent shall
a. stu.le the avioes of analyscs 1gcu1rec for a velid statistical enalysis
b. ctate crit;:$u r tha gelection of SubJezu
¢. represcnt data Tor clatistical purpeses using
(1) histogcer s chawing Gaussinn and nor--Goussien distribution
(2) m2en and : ztenderd deviaticn

STERILVZATION AED 1S {7 €105, The student shall

1.
2.

. ha~e>d of patient samples

be avare of the voi -ijal :
rosterilize all equiprment contarineted by known

chemically disin"a2.* or
infectious maosorep:!

chemicrlly disinfoot or stevilize all equiprant involved with CSF anslysis
terminslly sbe:i"i" b autcaving or ineineration known infeétious
meterial bafore di-ioving

follow perscnel  go:? hyglene practices  to reduce hezerds to self



.
QOGO ING A0 ety L G ES, e stedent zhiall
1. s2lect ite ooocoebh coviv ont crd Lnbicossvedols required for bloeod

eollection
; cAitee Tor plood Tikiag - vobh venoas cnd peripheral puncturcs
cpoane, Jdoed Lty by voendsvcalure #nd peripheral puncture
o corecetly i Trentvely pe cforin 2 veripuncetuare nd a paripheral
caprtdlng onabor
S. eolleel a0y opriel T od Bleod
6, dist the neoords Lo i catlent of ©iend teling

7. =«

Lo whe e ctinea o oo

sedel sl for poepor patient and/or scmple

SatiTic=idon in 01 ota2s Lo colleciion to Tinal disposal of the
gpaeintn

~ .
T

n e

8. =state the L orsoutnes Tor 2h Feor acine oellection
9. cpeecily, vivh o plos, che fao cErrences Gn Lests due to patient's
a., dict - Ve w23 e scid

b, coeveice - €O ¢ ad  Tucose
¢. intraveaous f%uids - protein, rl cose oind elecirolytes
10. state the stab:lity of blood, C.S.F., and urine constituents (including
cells) with rouprct o rubstances determined in the diagnostic laboratory
11. deseribe the cveliohle rothods for collectinn, yrescivation, and safe
shipnent of biclogical specinene.
12. describe the shij.ent of speci-ens through the mail in accordance with
postal regulations.

BASIC ELECTRICITY

The student ¢Rl1 defire: aspzare, chm, volt, watt, circuit, direct current
(DC), snd mlicaumting cucrznt (AC)

[T, GHLUPAL ARSLYTICAL rROCEVUAES AdD JRSTAUME

n‘~
'w

{TATION

WETGHING AND BPAV.LuCi¢, 'The student szhall

1. ctete the theosy of Ln1n

2, demonstraie the cc;rwct par
arelytical)

3. descridbe the clucsificavion =213 use of sia

incit J(s of zdditicn and substitution
i nerrtory Salances(rough and

CERTRIFUGES
1. TEHEEQRY OF CofU ~TIUCATION, The ¢inliznt shall
a. d@zfine c:nirifazal Torce, revoluplcns per minute (RFM) and relative
cerntrifucal Torce (wCF)
b. apply certrilu~=l ithcory to the seperation of liquid-golid and liquid-
liquid -ixztures
2. APPLICATION (terch time
end heretoc=it typc ¢
a., list corponent
horizental and
cushions)
b. demonsirete correct proce’ire of crperztion (location, belancing tubes,

y Yeris sapncelity normal terperature floor models,
riftutes). ‘The student shall
g

:23r functi.n (rotating shaft, brushes,
le heads, rn2tal shields or buckets, trunnlons and

1]
o b
S
i

lceding, sleri'nz, £nd sic.oing)
¢. @smonsirete ihz uce of 2 trcncxe‘<r for nmeesuring speed of rotation

d. Qdemonsirse simpie r.iniznzrce {routire cleaning of bowl and buckets
17 4 ’

2 c
luoriceticn, &n@ crecking for raplecerncnt of brushes)

THERMAL EQUirM<WI, Tre stuvlzpt znall

}=

e v~ ——

——m—— - = . A — <.

. convert ?:Q cr2 cenle to #uclier: Caleivs (nentigrade), Fehraznheit, !
end Yelvin (zvscivie) . ;

2. state the L:?nciple invelvad in Tim:tallic ‘hermoztiats '2 t
2. operate tenpariture control oysters of cvine 2né weRter brths 77,




o aret
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CC. 5

FPRODUCILON OF PUFY WATY 2, The sunica’, eh=1d

1.
2.

3.
ho

stete the principle of cppr-:'--'or ar? the us= of a still ‘
state the basic thecry ¢f ion exchanyg> resins and describe their use in
derirerselizers

deveribe the use of chnrie2) enl romdrene filters

tezst for the spucilic reaistence of water

HYDRCGH T O AC DI vy MEalte =i, The statent shell

1.
2.

.

-~ O\ W

stebe the Brénsted theoiy of pH

state the characteristics of appropriate indicators for visuel comparison
in titration for ary specific acid-bese titration

define buffer and s-ats the uing

prepere bulfer sclutions usir: standard preperetion charts

determine hydrogen ion activity (pH) using a pH meter

describe the design end care of glass and reference electrodes

stete the efiect of tempsratuve - . pH measurement

VOLUMETRIC ANALYSIS. The studsnt shall

1.
2'

state the principles end uses of acid-tase titrations

perform ecid-base titrations using both indicator and electrometric
end-points

describe the preparetion of an acid-bess titration curve

use an acid-buse titration curve to select the most sppropriete indicator
system ' :
staute the busic theory of oxidntion - reduction reactions

perform an oxidstior - reduction titration using peramanganate - oxalic
acid system

GASOM-I'RTC ANALYSIS. The studanl enall

l'
2.
3.

state Charles' Law and Boyle's Lew
differentiate bctween mancnztric and voluretric techriquss
cite exsmples of mz2noretric ard voluretric tests

OPTICS AMD LIGHY (Theo:y end Apvlic Linn)

1.

RADIANT ENEHGY. Theo student shall

a. give a sirple explanation of the neture of light

b. relate the ultrzviclet, visua) end infrared spectra to their
approximat=: wo,: lengths

¢. relate velocity to wuv- leny'h end frequincy and state the significence
of each

d. define reflection, rafrelion, end dilfrection

OPT'ICAL THEOK! AND ITS AFPLTCAWIOL IN MiCPOSCOPY. The gtudent ghall

a. dercnstrate an understaalin: of light paths in a conpound microacppe
and the significance of refractive index end resolution

b. identify end statc th: function of objectives, oculers, eondunser,
condenser and field iris dlauhrabj, stage, and light source )

¢. calculate megaificeation uzing a compound microscope

d. for a coupound micruscope drmonstrate proper use, including Kohler
illunination, and maintensuce (clean and replace and center light lulb)

TH-ORY OF COLORIMETRY. Tho stu’:nt shall .

a. identify thre» mejor reemor . why photoslectric colorimetry is
prelevrad Lo visual colurir.try in Clinical Chemistry .

b. exploiu the pltevoncan of Licn! abcorphion end trensmittence in oo
liquids in ter. : of the Eoors'-Lerbert Law o



MOROCH e I Y8, fhe cludont ensdl

a,

b.
c,
d.

el

f.

g
h.

1,

Je

COLOR AND LIGHT MEASURING DRVICES

a,

1) state the principles, niplicat

stete the Tunetion oad Ymilalion of o regs Tilter end deronstrate

the cur-ot weleciicen Tor a speeifis fest

stete the Douetion nd Tamitations of a L-]‘i_;m

state ihe Tweilon :nd Mwitatirvs of a Gﬂfrnv150n crating
ECuon"~nte ‘he gelzction of the correct wavelurngth veing en
instrivint with & oisn or 2 greting

emp]uln 3w e cA Por en entrene: osd exzit slit with a prism or
Aiffraction g*'L g

in general to.o-s, caplein "ne use of interfirence fiiters
differentiate tetvesn single and devble lLoam spectrophotoreters

define end use ihe syrbols of the térrs absorbtance , transmittence ,
absorptivity , olar etoorziivity

ceseribe the rad-t3 - ohips P':~4xn cone oty ition, percent transitittance and
cheorbinee end 7 0t le L -1ly
state th2 effect of L.-.a width on . surc. nts

Fhotcelectric Colorimster (rilter type 2).  The stndent shall

LY
icn, «nd Ylirdtetions

(2) conduct minor maintenarce

(3) celevlate resulis from re=dings using sivgle end multiple

stenderds

-

Spectrorhoktcncters (prism and greting mononhirovcters). The student

shall

(1) state the puincipics, applicriion and lirmitations of these
instrusents :

(2) stete the ures of coch of the Tollcwing light sources: tungsten
buldb, mercury vepor, nydrogen and deuterium lemps

(3) semple holders (cuvettes) -
(a) stete the effzetls of aiff=rant sizes, shepes and materials

and their hazrdling tcohinigues

(b) 1zteh a set of cuvetties

(4) photo cells - describe, -tete tle principles involved end give
the uses of: a barrier layer cell, a photo emissive cell and
g vhoto rmultiplier

(5) explein the funciion in the
a potenticrzier a&nd a sull-po

(6) celcwlate resvlts “wem 1:ed
stendards

rlame Fhotomz2ter. The stuienti shall

suring system of a galvanomster,
Snt meter
ngs using single and multiple

(1) state the principle, epplizetions and limitstions of flame
photoretry

A9



I.

c ey O daneribe the prineiple of &
refractoreter aad give ex°1pl 5 of its application

AUTOMATED ANALYS1S (cootinuons flow)

The following rejui-ecc-ts cen be apelied to any"Technicon Analyeis Systen"
(e.g., either AAT or A2TI). The studeat shall

1. describe tne ssiples erd tas use of stewdy stabe in the gselection of
gample ot i tlio and sparl of dotersinetion

2. Qeronstrate krowlede: of erpropriats sizes and types of pumps and the
pump tubing and the function thereof

. give prlnc101eq of d1e1y51s, stating the effect of temperature, pressure,
particle 5159, proteins, end tyre of membrane in the dialyser

describe mixing coils and time delsy coils; define ¢ime delay"

define "reaction bath" and state the purpose of controlled temperature

state the principle of decigu of the colorimeter

descridbe the flow cuvzahte

stote the function of a butble pettern; describe its adjustment

. state the besic pr*nc1nle of oreration of & recorder

10. convert pea heights of recorder tracings into concentrations

11. use flow diegrems to set up mathoda

12. perform routine maintenence eccording to the manufacturer's "routine
¢heck chart"

OV OO\ & W

ELECTROPHORESIS. The stud:snt shall

1, state the prirciplﬂ" and ‘uses
2. 1list the properties of amPnoljtes
3. stets the effects of pH end ion concentration of the buffer, supgort

media, temparaiure, tiwe, currvent, and voltege on electrophoretic
sew.., s +i(\y\ )
4, perform an elestroghoceic se.rration of surua proleins

IV. BASIC BiCC

————— e

FURY AND XS ADELVCATIOH TO CLINTIAL _CHEMISTRY

CARBOHTDRAT 2

1. THEO:Y, The stud-an shell
a. sinote the Tunctional grours of eny cerbohydrets
b. differentistn~ betwean a monasiccharide, disaccnaride and
polysancharic:
¢c. define triose , pento.r , and hexwose
d. stete the progerty and the functionel group irvelvel in most

micarTe., A of mene or Ay a-ovhnrides

e. stele the siruchurel éificreves balw: e reducing sugar and e
neiradue I' sSuU&Ar

f. identify the followine a3 redusirs or nonreducing carbohydraties:
gluccae, lactose, gelactosc, sucrosc, and starch
g. give an avbreviated dﬂ=uzip‘io of cerbohydrate metabolism

2. APPLICATTIOi. The studant shall

a. determince glucose quaxtltatlvely in blood end C.S.F. (See Appendix
SELECTH) METHOROLOGY)

b. determinc glucose sepiquantitatively in urine (See Section V RENAL
FUNC IO}

c. staetc the couvr-on sources of ervor iu porforwing en oral end
intravanous glucoz- Lolersice teot thal occur before the samples are
anelyoed

d. perform the cuoericed vn*lyxic invelved in glucese tolerance tests end
record the date in grusnlce form
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e,

FEPLTCATION,  “ne

T SRR S ARVET NS AR B |

Ferue o ;1 d

GifT v gt lade Yooooom o a cipte 3pid end & corpound lipid
cinte Lhe rols '11|1f Yyasctorictios of Yipids in polar and
ponpnloe oy nks '

deserdte tha oacenl ctancreve of o ool eed trigly C015d98

. . . LI
“eam oof  Fehoae Loenes

wfont

staue the or
thatl

stoiol d-tarsinstion using iron color

HC"'

“he vrive

C. PROVFIKS

.

a, state iyles of chols
rugEent

b.e tost for Yoloeme T lics inococine

e, tect for Jois el vy s

THRORY. The stucdent “Ha]l

a,.

b.

on of the primiry, sceondary &nd tertiary

give a sinple des c-gy
signd ficence of peptide and hydrogen

structvre of protein sisnting the
bonds in pgrotein structure
é¢tate the structural charreteristic of a protein that is comwonly used

in the nicasurtaent of orum protein (poptide bond)
¢. describe the ﬁufufﬁl ot 1 st ociw e of Tuionlebin
d. state the physiolegicol 25 o fie nce of henrplebin
AFYPLICATION., The stuient 21l
a. differentiste betuoen e)hunin and giobulin using physical

b.
Ca
d.

e.

f.

8.
h.

THEORY.

a,

4.
e,
f.

(electrophoresis) and cheiieal (s2lt fraciion) “echniques

describe dye binding techaigues in the enalysis of albuwmin

state the nr;nv‘n‘cs of and periorm the biuret reaction

state the significerce of and dcscrite the detzction of protein in
urine (Sze Cecticn V, RixAL FHNCTION)

ctate the s-gnlflcance, detection, end ms esure!
end u.ine using turtidivciric techniques (Cee
FLUID) :
stete the o
urine
demonstrate- the techkrniquss Tor the deizction.of hemoglobin
detect occult blood in Teces

:ent of protein in CSP
zetion V“CERFBROQPINAL

T
o
<
[

t4e

grificrnce o “itrinecen zad lroarcglebuling in serum and

The student shell

given the common name, the Ini:l
systeratic neme, or the chemical
catalysed reactiﬂn, e the
ing tyres: oxidcreduntie
state en 1ntzoau«,o‘¢
ffect of zin

or. of Riocnhenmists (IUB)
n 1ep 3scnt1ng en enzyme
d es one of the follow-
or isomerase

state the ef 2, te wsirzte concentration,
activators, noncerpetitive inzlbl*ors, cLhﬂet tive inhibitors eand
CO-enzynes on er:yT? aciivity
draw & grcﬂnlc }ch certaticn of zero orésr kinetics
define ' enapown wré Mretz oriootion tyoes of enzyme neesurenants
o

ata, calculate ennyme

s
®
o,

given the wnit definiilon 03 7w szpropri
level

2



.,
o

2.

Cc. ¢
8. define TInternciionel Unit
h. explain the use of enzyr23 es reagents in terus of the proolexs
involved and the concentration required

APPLICATION. The student shall

(9 3-="F 5

&. s8tate the physiological factors influencing levels of the tollowing

enzynes in blood: amylase, ecid end alkaline phosphatases,
aspertate aminotransferase, lactate dehydrogenese

b. stete the principles used in reasuring
(1) amylase by amyloclastic and the dyed-substrate methods

(2) acid phosphatase using Gutmen and Gutman modificetion of King-
Armstrong procedure
(3) alkeline phosphetase ‘using the Bessey~Lowvry method
() aspartate eminotransferase using & dye for color reaction
(e.g., Babscn method)
(5) 1lactate dehydrogenase using a kinetic technique (U-V) and a
colorimetric technique . .
¢. define isoenzym= and give an example of clinical application using
LDH isoenzymes :
d. perform the eazyre test listed under Appendix SELECTED METHODOLOGY

NONPROTEIN NITROGENOUS SUBSTANCES. The student shall

1.
2.

30

4.

give a simple description of urea, creetinine, end uric acid in the body
and their excretion :

state the significenc: of measuremant of individuzl nonprotein nitrogenous

substences .
state the principles of the following methods: _

&, urea determinstions by urease with Nesslerizetion - Berthelot's
method, and dieccetyl monoxime techniques

b. creatinine - Jeffe's reasction

¢. uric ecid phosyuaotungstate and uricese techniquas v e
perforin the uree nitrogen and uric acid tests by the methods listed in
Appendix SELECTFD MzTHODOLOGY

ACID-BASE BALANCE AND ELECTROLYTS

1.

THFORY. The student shall

8. describe the buffer systens in the body control of pH = .

b. describe the respiratory and renszl control of acid-base régulation

¢. stete the compensetion that occurs in respiratory acidosis and '
alzalosis ard in metabelic acidosis end elkalosis

d. stete the Hendorson-Hessolbaeh equation, incotporating
totel CO,, end deoczeribe its use. : :

€. state the role of heumoglobin &3 an oxygen carrier in scid-Pase balance

f. define electrolyte belance ' : o

g. descrite briefly the metabolism of electrolytes and vater‘{opmo:egulation)

AA:ind

APPLICATION. The student shall . L

8. stele the general principles used in the measurement of potaasium,
sodiun, chloride, COp /bicarbonnte, celcium, and phosphorus

b. stete the usc of normogrars based on the Henderson-Hasselvach equetion

¢. stale the noru:] values of POz end pCOy in arterial and venous biood

d. perform the tests listed in Appendix SELECTED METHODOLOGY




Section T.

Cection 1I.

Section 111,

Section 1IV.

Section V.

E,F.
G.
H.
H.
H.
1.
J.

A,

CLAINTCAL QyﬁﬁlsﬁRt

Syllabus Sources

1,2 CGuyton
3 Guyton, Tictz
4,5 Guyton
6 Guyton, Tietz

Mosterton

Navidsohn, Henry, Tietz, Tonks

ﬁ';\'if"tr;‘.m, Tyach, M cFate |
Lyvch, !moterton, Tictz

Ezovy, Masterton, Tietz

Reury, Tietz, Tonks
Davidschn,Lynch, MacFate
Davidsohn, Henry, Lyach, Tiet;

Ackermann, Masterton

Macterton, Tietz

Dividsohn

2zker, S.L., Lynch, MacFate

Tietz, Winstead

Mastoerton

Henry, Tietz

1-4 ¥Yenry, Tietz

5 a,b,d,e Ackerrmznn, Henry, Tietz, White
5 c,f Tietz

Tietz, Vhite

Eenry, Tietz, White

Eenry, Tiletz

1. Tietz

2 Yeary

1. Tietz

2. Wenry, Tietz
1. Tietz

2., tenry

E,F,G. Fenrv, Tietz

Lznry, Tierz

Ti=tz




SENATE COMMLTTEE ON UNDERGRADUATE STUDILS
NEW COURSE PROFOSAL_ FORM

. Chemistry -
Cslendas Information Department: ™ ... v ‘
) EM umb . 398 Credit Hours: O Vector:
.~ ‘abbreviation Codei_CHEM _ Courss Nusber: 220 cr 0 vector:_____

Title of Course: Clinical Chemistry Hospital Training
Calendar Description of Course:

Full-time practical training in approved Hospital or biomedical laboratories

in use of chemical diagnostic test. This course is required for the completion
of the Analytical B '

the A lochemistry option and is not transferable to other degree programs
at S.F. '
Nature of Course

Prerequisites (or special inAtructfona):

Chem.397 or permission of the department of Chemistry in consultation with the
Biochemistry program advisor.

What course (courses), if any, is being dropped from the calendar if this course is
approved: None

2. Scheduling

How frequently will the course be offered? Every Semester

Semeater in which the course will first be offered? Spring 1980

Which of yout present faculty would be avatlable to make the proponed offering
possible? None '

3. Objectives of the Course

t To give the student practical clinical laboratory experience in aﬁpré#ed labora-~

tories and to meet Canadian Society of Laboratory Technologists requirements
for registration as a medical technologist.

4. Budgstary and Space Requirements (for information oaly)
What additional resources will be required in the following areas:

Faculty A paft—time teaching appointee will be required.*
Staff Nil

Library Nil

Audio Visual Nil

Snace Nil

Equipment Nil

* Same person as instructing Chem. 420, 423 and 424, .
5. Approval 7 Z %
Date: % Al oy 7‘7} ) ‘ I b :
/[; J [ 20 S 1T77 @
Pl T WA - e Chairman, SCUS
Dy&r'ggm.jbaiman Dean _

SCUS 73-34b:- (When completing this form, for {nstructions see Memorandum SCUS 73-34a.
24 Attach course outline). : -

o/
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V. lﬂ,~LsHﬁTL(ig:{Q£fﬁ1, GERFR TP 3TS

" TOLLVAR PHCTION. 0o stufent cnell

1. Vbriefly descrive Lhe spotholiem of pilirubin
2, deucribe ihe sensuronent of total and conjugated bilirubin and state
the principles of ine procedure
3. deveribe calivretion proveiures for bilirubin wzosay :
L, =tute the pigpificince ol puesal and tinorual bilirubin results
5, duscribe procedures fur ihe determination of total protein, elbunin,
end albwain/globulin ratios :
6. state the principies snd descrive the trcculfophthelein excretion test
7. adescribe the procedure Tor ftecting bile and urobilinogen in feces and urine
8. pcrform the alkaline 1honphuicse test (See Appendix SELECTED METHODOLOGY)

GABYRIC rULCTION. The covlont ool
1. state the normal composition of gostrie fluid
2. gestric function tests
a. tube mecthod. Tome the stimulante, descrive and perform the procedures
for cuantitsiion of frue hydrochloric acid and total acid by titration
and pH Jersvreront; parform the calculations and stute the porpal values;
describe the test for end stzte the significence of occult blood
b. tubeless method - "picgnex blue test". Describe end perform the procedure,
the interpretation of reeults end cuuses of felse positive results.

FECES The siudent shall

1. describe the macroscopic appearance of nor-el feces and stete the significence
of atrormalities in color and ceonsisiency

2. state the principle and test for occult blood

3. test for fecsl fats qualitatively

RENAL FURCPTION. The gtvdeont chall

1. define renal threshold :

2. descrite the following tezts for ronal function and state the principles
a. concentration (Fishtcrg end Yesenthal) end dilution tests

b. phenosulforphitalein (¢SP) cxcretiion

¢. cpecific gravity roasuresent

d. creetinine clearence

epply laboretory ratrhematics in celenlating renal clearence tests '
perform tests for uree niirocgen in tlood. (See Appendix SELECTED METHODOLOGY )
state the significant mode of excretion of creatinine

gtate the principles of measurcrent of cicatinine in blood

perforn a corplete routine (scmi-quantitative) urinalysis, stating the
principles of the testis, purpcses, and normel values, using tablets, paper
or powder methods where eppliceble

a. color &nd appeererce

-3 O\ W

b. pH
C. specific gravity
4. protein

e. glucose

£, bile pigments (biliruvvin, arobilin)

g. ©dlood (hemoglotin)

h. Xketones (aceicne end acetc-acetic acid)

j. microscopic exzriretion of urinsry sediment fei~cests, cells and
significant crystels

J. recognition of the cignificence of variations in the mecroscopic and
microscopic uzppearence of urire




s e

cc. 1

stzte the princitlcs of zndg perTary the following sesi-gqualitative
tests on urics

a. Bence-lons: vrovein

b. uronil rc.o. s wnd corrnobilinegen

c. differentistion of glucouc, lactosze, galactose

E. CEREBROSITNAT. =i, The student, shell

1.
2.
3.

"list the poes o Cuarouition

recognize variations in the racroscopic appearance

_State the principles involved and perform quantitative tests for protein

and glucose and state the normal values

F. TRANSUDATES ALD FXifDATRS. The student shell

1.
2.

define "transuiste" ard "exudn' "

differentiate betv=.n transudaes and exvdates using tests for specific
gravity and quantitative protein and state the significance of the
difference

G. PREGNANCY TESS

The student shall stats the basic principle of one immunélogical test for
human chorionic gonadotroprin (HCG)

CLINYCAL CHF%‘STHY AFYIFENDIX
SELECTE) MFZHOLOLOGY

The student shall hove prarbical knowledws of

1.

S

the collection, proc-rvation ang handling of spccimens for chemicel
anzlyses to includs the sclexticn of the appropriate anticoegulent
wherc aprlicable and the reason for eny srecial precautions that must
be telen

the rezgente, the peeLeration ard comnansnts
the proccdu-cs of the t

esis
the calculutizn and pon L

riing of resiults

In addition th- s.yqe:.t she™ Y siai.

l‘
2.
3.

the principles of the gpeeifie meilhods erployed ;
normal valua:, Trednding the gorcral) sigiificance of abnormel values
the principle sorcs . of eovus in tv d-terminations

A. GLUCCSE

1.

METHOLS

a. Nelsor-Sons:yi (an exznuia of & clesziecal meonusl method )

b. autoratie ansly/or fervicyanide {the original eutomsted method )
c. glucosn cxidyao (& m2nual or automatic enzyme method )

SPECIFIC PFOIdNYS TG Be FMrVEST7RD

a. manuzl colorinstiric procedure using a single pure standerd for
caleuleticn '

b. two bacic types of protein precipitation

c. redox reacticor

4. speeificity ol Lhe Lhres reconmended petheds
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F.

12
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Y. MElHOnE

a. diecelyl toas aine venction on "autenatic sralyzer®
b. a melhod o .ing virense — wilh Nesslerization and Berthelot's method

2., GpRCIFLC PO{RTS YO P PPASTARD - common spproach Lo autcmation
. B contirucus low syzten o
b, dialysis . : -
c. lenisrdiration s~ud calenlaiion using a recorder
.d. iéentification of ummples
e. cairyover eoplasination
£. stoady cinte oelysis
g, vsing om w2 s a veagent
SODiUM ARD POTLESTUM
1. METHOD - manual fleme rholosn-try
2. SFECIFIC POINIS 0 3R LFEAS KD
a. principles of fluse photonwiry
b. problems of ion conlamination - preparetion of redistilled water
c. significence of lithium &s internal stendard

C0., CONTENT
1. METHOD - gencrotiie meihod (::atelson)

2. EPECIFIC POIWIS 'O BE YiPHASIZED

' a. . celcuvlaticns invelving gases at standerd Lerpereture end pressure
b. anecrobic collection end handling of specimens
c. principles of guscualric enalyses

URIC ACID '

1. METHODS
a. uricese
b. phosphotungstic method using Na,C03 in place of cyanides (e.g., Caravay)

2. SPECIFIC POLNYS 1O EE FAPHASIZED
a. use of an cnayrme Lo mecsure subsirate concentration
b. principles and use of U.V. spectrophotouetry
¢. cceparison of precision of these methods

ALKALINE PHOSPHATASE |
1. VMETHOD - p-nitrophenyl phosphate (Bessey-Lowry)

2, SPECIFIC POINTS TO BE FMPHASIZED
a. conditions required to determine enzyme concentration
b. exemple of =n cnzyme activator
¢. pH dependence of the colorimetric determination of p-nitrophenol
concentration
d. - preparation of standerd curve in ranual colorimetric procedure
e. conversion of results to international units
f. use of tim=d seguences
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Auto Analysers with reference to BUN and Total Protein

'(l) Manual of AutoAnalysers

(b) VARLEY: Practical Clinical Biochemistry, &4th ed., page 162.

Quality Control

(a) Warner Chilcott Manual of Quality Control.
(b) TEITZ: Clinical Chemistry, pages 46-72.
(c) HENRY: Clinical Chemistry, pages 122-151.
(d) VARLEY: pages 35-40.

Electrolytes and Flame Photometry

(8) TEITZ; pages 99-102, 612-636.
(b) HENRY: pages 48-63, 345-356.
(c) VARLEY: pages 485-511, 513-548.

(d) ZILVA and PANNALL: Clinical Chemistry in Diagnosis and Treatment

pages 25-87.

Calcium and Phosphorus

(a) TEITZ: pages 636-650.

(b) HENRY: pages 356-378, 409-416.
(c) VARLEY: pages 431-452,

(d) ZILVA and PANNALL: pages 175-197.

Glucose Methods

1. Reducing and Enzymatic Methods
(a) TEITZ: pages 154-166

(b) HENRY: pages 625-662.
(c) VARLEY: pages 80-109, 126-135.
(d) ZILVA and PANNALL: pages 125-151,

2. Differentiution of Urinary Sugars
(a) TEITZ: pages 166-176.
(b) HENRY: pages 620-624.
(¢) VARLEY: pages 110-124.
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6. Nom Protein Nitvogen

l.. Urea: Diacetyl monoxime, Berthelot reaction.

2. Creatinine: Jaffe picrate method.
3. Uric Acid: Chemical and enzymatic methods. o Yol

4. Clearances: Urea, ereatinine, PSP,

(a) TEITZ: pages 707-742.
(b) HENRY: pages 262-302, 887-895.
(c) VARLEY: pages 168-177, 181-183, 190-210.

7. Enzyme Methodology. LDH, SGOT

(a) TEITZ: pages 362-387, 434-449.

(b) HENRY: pages 504-518.

(c) VARLEY: pages 275-284, 289-297.
(d) ZILVA and PANNALL: pages 285-297.

8. Amylase: Phosphatases

(a) TEITZ: pages 392-415,.
(b) HENRY: pages 468-477, 482-492,
— (c) VARLEY: pages 452-465, 394-408.
(d) ZILVA and PANNALL: pages 126, 206, 215-216 and as for LDH, SGOT

9. Liver Function Tests. Bilirubin and Bile Pigments in Serum dng Urine
(a) TEITZ: pages 755-766.
(b) HENRY: pages 571-597.
(c) VARLEY: pages 349-370.
(d) ZILVA and PANNELL: pages 263-284.

10. Liver Function: Cholesterol, BSP,

(a) TEITZ: pages 784-788, 775-781, 352-359,
(b) HENRY: pagés 548-569, 843-851.

- (c) VARLEY: pages 373-389, 390-391, 309-317.
(d) ZILVA and PANNALL as above.

}1. Routine Urinalysis (colour, SG, pH, ketones, blood microscopic)

(a) KARK et al., Primer of Urinalysis, pages 8-17, 40-45, 60-75.
(b) WELLER and GREEN: Examination of the Urine, pages 4-11, part 1I,

L(: (c) WELLER and GREEN: Examination of the Urine, pages 1-100, Part I. -
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13.

14.

Miscellaneous

Pigments:

‘(a) TEITZ: pages 284-295, 255-260.

(b) HENRY: pages 334-344.
(c) VARLEY: pages 724-730, 600-603. -
(d) ZILVA and PANNALL; pages 323-332.

0dd Urine Tests:

(a) TEITZ: pages 248-260.

(b) HENRY: pages 334-339.

(c) VARLEY: pages 219-228. 150

(d) ZILVA and PANNALL: pages 333-350.

Review of Tests of Renal Function

(a) TEITZ: pages 698-741.
(b) HENRY: pages 884-896.
(c) VARLEY: pages 185-188.
(d) ZILVA and PANNALL: pages 1-24.

Proteins and Protein Fractionation

(a) _T?I%Z: pages 177-202, 207-2411/
(b) HENRY: pages 173—253:

{c) VARLEY: pages 230-272.

(4) ZILVA and PANNALL: pages 227-247.

15. CereﬁrosPinnl Fluid

(a) TEITZ: pages 202-207.

(b) HENRY: pages 186-199.

(c) VARLEY: pages 698-712.

(d) ZILVA and PANNALL: pages 384-388,

. ~ 16. Gastric Analysigs: Occult Blood

(a) TEITZ: pages 792-805, 279-281.
(b) HENRY: pages 903-913, 780-785.
(c) VARLEY: pages 327-348.

(d) ZILVA and PANNALL: pages 219-222,

4/
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SENATE COMMITTEE ON UNDERGRADUATE STUDLLES
NEW COURSE PROTOSAL FORM
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Title of Course: Clinical Chemistry Hospital Training
Celendar Description of Course: Full-time practical training in approved Hospital

or biomedical laboratories in the use of chemical diagnostic tests. This course 1is
required for completion of the Analytical Biochemistry option and is not tranafetable
to other degree programs at S.F.U.

Nature of Couree

Prerequisites (or speclal Inatructions;

Chem 398 or permission of the Chemistry Department in consultation with the Biochemistry
Program advisor.

what course (courses), if any, is heing dropped from the calendar if this course is
approved: None

Scheduling
How frequently will the course be offered?

Semester in which the course will first be oifeted’

which of your present faculty wonld be avatlable t. make the propoaed n(fe[ing
possible? None

Objectives of the Course | |

To give the student broactical clinical laboratory experience in approved laboratories

and to meet Canadian Society of Laboratory Technologists requiremente for Registration
as a medical technologist in Clinical Chemistry.

4. Budgetary and Space Requirements (for information only)

5.

What additional resources will be required in the following areas:
Yaculty A part time teaching appointee will be required*
sStaff Nil

Library Nil

Audio Vieusl Nil

Space Nil

Equipment Nil
* game person as instructingChem 420, 423 and 424

m::‘:“l(’ /ZWM 75 ) e 22 /7.,/ /s77
/ﬂ LJ /4 e %K% Y
Dep “__g;_ghﬁi Dean siraan, ,
ya

SCUS 73-34b:- (When completing thie form, far {ngtructions see Memorlndhf SCUS 73-34a.
42 Atte~: course outline).



CHEMISTRY 399
(Tutorial Topics)

Students will study, and discuss those items which are

within their comprehension . They will audit those items
which tend to be basically medical during discussions
between clinical chemists and medical biochemistry residents,
and participate to whatever extent possible.
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Week 1: Laboratory Principles, Instrumentation, Mathematics and

Introduction to Quality Control

Introductory reading material and mathematical problems will ho,
provided for a general introduction. :

Become thoroughly familiar with the quality control programme
as operated at own and one of the regional hospitals. ,

Think about the following questions, which you should be able to
handle by the end of the first three months:

a)

b)

c)

d)

e)

£f)

9)

Mr. Jones from Clodd and Fu.k has a new cholesterol kit
he feels would save your laboratory considerable technologist
time. How do you go about evaluating the kit?

You are asked to set up a chemistry section for a 100 acute
bed and 100 chronic bed general hospital. Medics)l and
surgical beds comprise approximately 508 each. ‘fhere is a
small pediatric service, mostly for tonsillectomies. = There
is no obstetrics or neonatology. Excluding benchas, sinks
and building expenses, propose a total capital expsase budget,
tests you would offer, instruments required

: alts, and
the number of technical staff you would anticipate nheeding.

Answer the above questions for a 500 bed genaral‘hﬁ@pital
with obstetrics and a neonatal nursery, general surgery and
an emergency room service.

What are the pros and cons of routine laboratory screening
in clinical chemistry under: -

i) Out-patient screening
ii) Admission screening
iii) oOrgan profiles

what are normal values? How are they derived? What are
the problems and pitfalls? When can you call the zesult
*abnormal® (+ 2 §.D. concept)? Co

How will you deal with the problem of oltablilbini?npllnl
values for your laboratory? RS

Begin accumulating a list of commonly used drugs qih&bthlt.
conditions which interfere with the interpretation of
chemistry data. This may be conveniently based ons

i) Changes in the physiology of the P‘ti.ﬂf/:.“ﬁﬁj"‘

A) Protein synthesis =

B) Induction of microsomal enzyme systems .

C) Displacement of substances from binding proteins,
etc. R

D) Interference with chemical determinations
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ii)
iii)

h) What stat laboratory tests would you provide in a 150 acute

Direct end-organ damage, such as cholestasis -
methyl testosterone, hepatic necrosis - PAS, etc.
Interference with chemical determination such as
enzyme inhibition - fluoride, colorimetric inter-
ference - bilirubin contamination - I.V. solution

bed hospital and a 600 acute bed hospital? Be able to
defend your choice.

Literature

1.

.. o

le

Drug interferences with clinical laboratory tests. Clin. Chem.

18(10):1041-1304, October 1972.

Barnett.
Co.

Clinical Laboratory Statistics. Little, Brown and

4s



Week 2:

A

Laboratory Approach to Disorders of Carbohydrate ll.tlbOIIIII ' ‘

Carbohydrate Biochemistry - physiology. ~ What are the glucose
reEﬁ!a%Ing mechanisms? -

Hyperqlycemia

a)

b)

c)

d)

Differential Diagnoaxs and Diagnostic eggroac to a

patient wit

i) Glycosuria on routine urinalyais
ii) Hyperglycemia on ruiu 'ne blood sugar.
Classify as follows: Physiologic altoration :
Pathogenic
Methodologic

i) Discuss the laboratory diagnosis of diabetes l.llitul
ii) What are the pathophysiologic changes of dilh‘tic
ketoacidosis and the laboratory findings A) st .
admission, B) following initial therapy, and C) What
are the complications of therapy?
iii) Name the most valuable tests in A) treatment at
. diabetic ketoacidosis, B) follow up of juvenils
diabetic, C) follow up of maturity onset diahgtic
iv) Discuss the presentation and laboratory finding
as well as the pathophysiology of hyporosnolnr non-
ketotic diabetic coma.
v) What does a positive Clinitest and negative cxinistix
test suggest? What would you do to further investigate
the patient?

What is the clinical laboratory use of the tollowtnq test?

How are they done? What are the problems and pitfalls
(include patient preparation, physiologic, drug and pathologic
factors affecting test, interpretation of rosultl. 1.0, qlueot.
tolerance curves).

i) Pasting blood sugar
ii) Two hour postprandial sugar
iii) Oral G.T.T.
iv) 1I1I.v. G.T.T.
v) Cortisone G.T.T.
vi) What are the three most useful tests in tho diaqno.il
of diabetes mellitus?

Discuss 3 glucose methods. What are the problems and the
pitfalls?

- What drugs give false increased or decreased values with
2 of the methods?

- What is the difference between serum or whole blood qlucoae
levels?

- Which method would you select for a laboratory doing _
A) 8 glucoses a day. Why? B) 35 glucoses a day. Why?




Week 3: Laboratory Approach to Disorders of Protein Metabolism

~ 1.

Protein Biochemistry

a) Know in general terms, mechanism of protein synthesis,
- i.e. transcription-translation

b) What are the principles and problems of protein electro-
phoresis? Include pseudomonoclonal peaks.

c) Discuss the structure and function of the five major
immunoglobulins.

d) Read Tietz, Chapter 5, and Lab. Synopsis on Immunoelectro-
phoresis: polyclonal and monoclonal gammopathies.

e) List methods available for measuring total protein.
Albumin (Advances Clin. Chem. 1970)

a) Read albumin synthesis. N.E.J.M. 286:748, 1972.
b) Classify causes of hypoalbuminemia

c) What is the known physiologic role of albumin?

d) What method of albumin determination is optimal for a
routine laboratory? Why?

e) What is bisalbuminemia, analbuminemia?

What test would you suggest if you saw a 34-year old man with a
¢02 of 70 mmHg; pCO2 of 38 mmHg; chest X-ray - emphysema?
Discuss disease entity. Med. Clin. North America 57:691, 1973.

Do you think routine protein electrophoresis is clinically more

useful than aYbumin and total globulins? Why or why not?

What is important in reading electrophoresis?

What conditions would be suggested and laboratory investigations
planned for a patient presenting with headache, recurrent mucosal
bleeds, disturbances in vision, Raynaud's phenomenon?

Seminars in Hematology 10:2, April 1973.

a) Know in general terms the complement sequence (Good: Immuno-

biology).
b) 1In what conditions is a complement assay useful?
Hypergammaglobulinemia
a) Classify as polyclonal, monoclonal, oligoclonal gamﬁopathies.
etc. ‘

b) What -are the complications of hypergammaglobulinemia?
c) Discuss causes and laboratory investigation of patient with

i) Polyclonal gammopathy
ii) Monoclonal gammopathy

47
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3. Hypoglycemia
—— a) What is the differential diagnosis of hypoglycemia?
Classify as:
i) Fasting hypoélycemia
ii) Non-fasting hypoglycemia

b) What is a "significantly" low glucose in adults, neonate?

c) What are the common symptoms of hypoglycemia and how would
you investigate a. patient >omplaining of i) - neurologic
symptoms relating to fasting, ii) dizziness, sweating, three
‘hours following meals? ;

d) Know use of five hour G.T.T. - glucagon, leucine and tol-
butamide test.

4. Laboratory investigation of comatose patient:

a) Differential diagnosis

b) Most common causes in order of frequency .

c) Cascade of laboratory tests (include bacteriology and
hematology) ‘ ‘

5. Optional ' .

a) Classify glycogen storage diseases - laboratory investigations

=~ b) Galactosemia

¢) Discuss sorbital metabolisms

Literature

Marks' Hypoglycemia. NEJM, December 1974, female and male

Diabetic ketoacidosis
Diabetes (GTT)
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9.

d)

e)

Discuss the laboratory diagnosis of multiple myeloma:

i) Include hematology as well as chemical changes
ii) ‘What are complications of multiple myeloma?
iii) What are the problems and pitfalls in detection
of Bence Jones proteins? What is the best
screening test? -

Discuss use of immunoelectrophoresis (IEP) in investigation
of immunoglobulin disorders.

gxgggammgg}obulinemia

a)

b)

Classify hypogammaglobulinemia. N.E.J.M. 281:1120, 1969.
What further laboratory investigation would you 4o on a
patient with low gammaglobulins on electrophoresis and
diarrhea? : _

What is the laboratory investigation of an 18-year old boy
with recurrent pulmonary infection. Ped. Clin. North
America 18:49, February 1971.

Discuss the laboratory investigation of a 2l-year old girl with
+1 proteinuria; a 45-year old man with +4 proteinuria.
Know differential diagnosis of nephrotic syndrome.

wWhat is the relationship between quantitative and qualitative
tests for urinary protein?
What is prognostic significance of proteinuria?

Literature, general

1.

2.

Carson, P.H. Serum proteins. Diagnostic significahce_df
electrophoresis. Human Path. 5:629, 1974.

?;gge, R\M. et al. A Primer of Urinalysis. Harper and Row,

' What are the indications for doing quantitative urinary protein?



WEEK 4: Introduction to Enzymology

1.

3.

Discuss in general terms with specific examples the problems
and pitfalls of enzyme determinations. Include:

a) Physiologic variations
b) Drug effects on i) patient physiology
ii) methodology
c) Factors in collection and transport, i.e. effect of
temperature, anticoagulants, hemolysis, light, etc.
d) Methodologic considerations, i.e.

1) Substrates
ii) Activators -
iii) Stabilizers
iv) Inhibitors
v) Producé inhibition
vi) pH optimum
vii) Temperature optimum, etc.

What is zero order kinetics and how do you check that your method
is at 0 order kinetics?

Discuss problems with:

a) Standardising enzyme tests
b) Arriving at an international agreement on units of
measurement of enzyme activity

Can you compare the results of enzyme measurements obtained by dif-
ferent methods?

vefine international unit of enzyme'activity.
A patient is admitted with a 4-hour history of chest pain.

a) He has a left bundle branch block on ECG

b) He is in mild congestive heart failure with +2 hopntonogaly
c) The LDH is 500 i.u.; SGOT 80 -

d) He was given intramuscular morphine in the B R.

e) What laboratory studies would you recommend?

Review the physxologic, therapeutlc and diagnostic, non—cardiac
disease and methodologic factors in CPK determinations.

What is the role of CPK isoenzymes in clinical diaqnoaia at the
present time?

You are a pathologist in a 250-bed hospital. What en:yho.-uould
you set up in your lab? Consider:

a) Distribution of physicians at hospital, i.e. surqoon'.
G.P.s, specialists, internists, etc. _

b) Regional hospital or a self-contained hospital

c) What cardiac enzymes would you set up in a 250-bed
hospital and an 800-bed hospital?

Discuss total and isoenzymes of LDH. Include:




a) Molecular structure
b) Tissue distribution
c) Methods of determination

i) Total LDH
ii) Methods of isoenzyme determinations: Substrate
Heat inactivation
Electrophoresis
iii) Discuss relationship of HBD to LDH '

d) In what clinical settings would LDH isoenzymes be of value?

e) Where is the optimum region of LDH measurement?

f) What are the problems and pitfalls in collectlon, transport
and storage of LDH?

10. Wwhat is the difference between end-point and kinetic enzyme

determinations? Discuss the advantages with kinetic methods
and the advantages of end-point methods.

Literature, general

1. Tietz, N. Fundamentals of Clinical Chemistry.
2. Schmidt, G. and F.W. Guide to Practical Enzyme Diagnosis.
3. Wolf, P.L. et al. Practical Clinical Enzymology and Biochemical

Profiling. Techniques and Interpretation. John Willey and
Sons, 1973.

5/



WEEK 5: Laboratory Diagnosis of Liver Disease

1.

— 2.

10.
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,'
. o/ PR
: . /ﬁﬁijfzbﬂ-a’:ki
Discuss bilirubin metabolism (reference folder). cd,wlﬂ}'é'%‘
R N
What are the major physiologic and biochemical functions of the
liver? (Diseases of the Liver, Sherlock)

Discuss the biochemical changes seen in liver failure under
changes in: o Lok :

.t. N ] Lo

a) Fluid and electrolytes - &t Ll

b) Protein synthesis T

c) Enzyme release

d) Carbohydrate metabolism

e) Lipid metabolism

f) Failure of detoxification and conjugation (endogenous
and exogenous) )

g) Hormonal changes

h) Renal changes

i) Respiratory changes

j) Immunologic and coagulation changes

Briefly list useful liver functiorn tests.

Which combination of laboratory tests would YOU squést to use
as a screen for liver disease? (M.L.O. September 1973, p. 15)

What are the typical laboratory changes of viral hepatitis, and
which biochemical parameter is most useful in detection of early
hepatitis? '

What is the differential diagnosis of jaundice in:

a) Neonate
b) Adult

What daily increase in bilirubin would you expect in a patient
with total obstruction? At what concentration does bilirubin
usually "level off"?  Why? R

Can high level of bilirubin interfere with other chemical tests?
Which ones? T

What laboratory tests are useful in the'differenti&l diiiﬁotil?of
jaundice? ‘ T '

What is the clinical and laboratory approach in the differential
diagnosis of hepatocellular necrosis and intrahepatic choleéestasis
versus extrahepatic obstruction? (Med. Clin. North America,
November 1968, pp. 14-17) L

What. are the conditions that result in postoperative jaundice and
what laboratory studies are indicated? (N.E.J.M., Pebruary 8,
1973, p. 305)

. L A
o, e ..'Vf

-




11.

l2.

13.
14.

15,

16.

‘ ‘

17.

18.

19.

Discuss alkaline phosphatase under:

a) Tissue distribution

b) A five assay method for total alkaline phosphatase with

advantages and disadvantages of each (which method would
you pick for your laboratory?).

c) Clinical significance of total alkaline phosphatase

d) Methods of separating isoenzymes

e) Clinical usefulness of alkaline phosphatase isoenzymes
(Am. J. Clin. Path. February 1974, p. 142 and May 1972,
p. 25¢ J. Clin. Path. 27:392, 1974)

A 45-year old man presented with facial lacerations. Rouleaux
formation was seen on the peripheral blood smear, and the serum
alkaline phosphatase was slightly elevated. SGOT and bilirubin
were normal. What further tests if any, are indicated?

Discuss GGT and its possible use in assessing liver damage.
What are the typical changes seen during the course of acute
viral hepatitis in bilirubin, SGOT, alkaline phosphatase,
urobilinogen and urine bilirubin glucuronide?

wWhat are the best tests for following a post-hepatitis patient
to detect progression to chronic aggressive hepatitis?

Does serum ammonia have any clinical value (read Sheila Sherlock's

book) .

what are the diagnostic and prognostic uses of alpha fetoprotein?
See Lancet 7854:373, 1974.

Discuss bile acids:

a) Therapeutic use (N.E.J.M. 289:655, 1973)
b} Value of serum bile acid determination

Discuss serum 'protein abnormalities in liver disease, LpX, etc.
(Clin. Chem. 19:86, 1973).

Literature, general

1.
2.
3.

Tietz, N. Fundamentals of Clinical Chemistry.
Sherlock, S. Diseases of the Liver.

Guidelines for selection and appraisal of diagnostic ﬁeats from
NEJM, 1971-1972.

3
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WEEK 6: Laboratory Diagnosis of Renal Disease

1.

10.

11.

12.

Review renal physiology (Diseases of Kidney, Strauss and Welt, ‘
and for the enthusiast, Physiology of the Kidney and Body Fluids,
Robert Pitts).

Discuss the counter current multiblier system of the kidney.
Review Question 10, Week 3.

Review Question 2 a) i), Week 2.

Discuss the biochemical charges in chronic renal failure.

Discuss tests used to measure glomerular function (N.E.J.M. 285:
385, 1971). what about children and infants where it is hard to
collect urine (N.E.J.M. 287:1109, 1972)? Discuss different
methods of estimating GFR (Scand. J. Clin. Lab. Invest. 34:1, 1974).
Calculate the creatinine clearance on several in-hospital patients
and know the concept of clearance thoroughly. What is “standard
clearance"?

Discuss tests used to measure tubular function (N.E.J.M. 2851489,
1971). What is the role of concentration tests and how are they
performed? What about BSP? What are the risks involved? How
would you prevent them?

What is the relation of serum BUN and creatinine levels in early ‘ '
end stage renal failure?

What are the changes in the following parameters which may be
uzeful in differentiating pre-renal versus renal and post-renal
acute renal failure?

a) Cvp

b) BUN:creatinine ratio. Name causes of abnormal ratio
c) Urine sodium and potassium

d) Urine and plasma osmolality

e) Manitol response, etc.

Discuss the synthesis of urea - extra renal conditions that raise
and lower BUN and two methods of urea determination (ureass and
diacetyl monoxime) - advantages and disadvantages of each.

Discuss the synthesis of creatinine. What is the relation of
serum creatinine to creatinine clearance in progressive Yenal
impairment? Discuss the determination of serum and urine creat-
inine, methodology problems, etc. In a small hospital using
manual methods, would you do routine BUN or creatinines to screen
renal function?

Supposing the creatinine clearance decreases by 50%, how much
creatinine will be excreted into the urine in comparison with the
previous normal daily excretion?




13.

15.

le.

17.

18.

19’.

20.

2].

22,

6-2

Is it worthwhile to do urinary sediment on urines with good con-
centration and negative chemical findings?

What type of substances may greatly increase osmolality? Where
is this used practically?

what would you advise as a simple battery of tests to screen
renal function? . :

Wwhat should be included in a routine urinalysis? Know the
problems and pitfalls of each method, how it is done and how it
is interpreted.

What is the piinciple of a urometer, a refractometer and osmometer?
Which instrument would you use in a routine urinalysis in

a) A general hospital
b) A pediatric hospital

Define osmolatity and osmolality. wWhat is the major contributor
to serum osmolality? Give causes of:

a) High serum osmolality
b) Low serum osmolality

Be able to interpret a complete urinalysis, including identification
of common crystals, white and red blood cells, oval fat bodies,
various casts, etc. Know which crystals are present in acid and
alkaline urine and how one identifies the specific crystals.

Read discussion of 24-hour urine chemistry (folder).

what is the differential diagnosis of polyuria and the laboratory
tests sequence to define the etiology? what is the osmotic
diuvresis (N.E.J.M. 291: , 1974)?

What conditions result in appropriate and inappropriate antidiuretic
hormone secretion? '

Current topics{

a) On the pathogenesis of the uremic state. N.E.J.M. 28631093, 1972.

b) Proteinuria. Am. J. Med. 56:71, 1974.

c) Bxcretion of acid by the kidney. N.E.J.M. 278:1102, 1968.

d) Tubular reabsorption of sodium ion: Influences of factors other
than aldosterone and glomerular filtration rate. N.E.J.M. 285:
1231, 1971. ,

e) Cyclic AMP and urine concentrating ability. N.E.J.M. 54:1049,
1974.

£) Clinical evaluation of kidney function in Guidelines for
selection and appraisal of diagnostic tests, NEJM, 1971-1972,
Pp. 22-46

S5



WEEK 7:

i

Adrenal Disease and Hypertension

At l. Outline:

a)

b)

d)

e)

b)

b)

c)

The control mechanism of the hypothalamic-pituitary-
adrenal axis. '

The renin angiotensin aldosterone relationship (N.E.J.M.
291:446, 1974). , ~

What factors control renin production?

What factors control aldosterone secretion?

Synthesis metabolism and actions of catecholamines.
Synthesis metabolism and actions of i) mineral
corticoids, and ii) gluzc ~orticoids. ,

What are the usual changes in the following parameters
with Addison's disease and Cushing's disease:

i) Glucose, lipids, plasma proteins, electrolytes,
calcium, phosphorous, Vitamin D and bone
metabolism

ii) Hematologic changes
iii) Changes in inflammatory response

What are the causes of hypocorticism under congenital,

acquired, primary and secondary? Know the clinical and

biochemical differences between primary and secondary

conditions. ‘

A surgeon suspects Mrs. Jones may have Addison's disease.

She has lost weight, is slightly hypotensive and has a hemo-
globin of 11.5, WBC 6,000 with 8% eosinophils, 50% lymphocytes,
4% basophils and 48% polymorphse What is the diagnostic
cascade in evaluating this patient? o

Another patient has had lupus which has been treated with 60 mg
Prednisone for several years. This was discontinued two
months prior to admission for an elective cholecyit@dtomy.

Her serum cortisol level is normal, Would you advise further
tests or is it safe to operate? ' - ‘

What are the causes of hypercorticism - review tbq,ﬁntabolic
changes. : B S o
Discuss the relative value of screening tests for Cushing's
syndrome and Cushinoid obesity. Am. J. Med. 55:681, 1973.
Know the difference between primary and secondary oonditions.

What ig a reasonable diagnostic cascade in a patient suspected

of having Cushing's syndrome? Include the principle t

"classically” used to attempt to separate Cushing ghestity,

Cushing's disease, adrenal adenoma, adrenal oarcindise and o
ectopic ACTH producing tumors. Include serum cortisol levels,

a.m. and p.m., urinary free cortisol, dexamathosona suppression .
both overnight and classic 3-day method, role of ACTH stimulation
test, metapyrone blockade test, ACTH assay, as well ‘a8 localising
procedures such as angiography, cholesterol, I131 scan, etc.




—
4.

s.

6.

7.

10.

11.

d) What conditions alter the éiurnal cortisol variation?

What are the principles of the following tests:

:}- :OtYHbGrSkieiZ;fgﬁ 17_KS; and the Allen correction

c) Mattingly reaction for plasma cortisol
d) Competitive protein binding and RIA for cortisol

Por the above tests, what causes:

a) Physiologic elevations

b) Drug interference in vivo and vitro :
c) Pathologic elevations for specific steroids measured by
each assay

Pollowing an outline of steroid synthesis, where are the metabolic
blocks which are manifested in "adrenogenital syndromes" and what
are the salient biochemical findings and diagnostic tests used in
diagnosis? Also be familiar with the clinical presentation of
these patients in that the appropriate tests can only be ordered
if the diagnosis is initially included in the differential.

a) List an etiologic differential diagnosis of hypertension, and
indicate which are surgically treatable.

b) What is the current status of renin and aldosterone levels
in the di.agnosis of hypertension?

¢) A general practitioner stated he documented hypertension in
a 27 year old man and routine urinalysis and CBC were
agﬁatantly normal. There were no significant physical
findings and plasma renins and aldosterone levels are

requested. ,

i) what further information and tests would you suggest?
i) Pollowing i), what would you suggest if the renin
ievel were low and aldosterone elevated?
444) If the renin level were normal and the aldosterone
level normal? .
iv) The renin was elevated as well as the aldosterone’
level?

(806 Low renin hypertension, N.E.J.M. 287:343, 1972).

v) 1Is it necessary to do both renin and aldosterone at
the same time?

What is the relative value of VMA, metanephrines and catecholamines
in diagnosing pheochromocytoma?

What are the interfering substances with some VMA determinations
(general) and what are the principle steps in the Pissano method? -

What protocol would you set up in screening for pheochromocytoma?

What conditions cause an elevated urine catecholamine level?
Which drug and what are the physiologic and pathologic causes
of elevation? What is the principle of one catecholamine method?

Follow several hypertensive workups with Dr. Ted Wilkins at ~
St. Paul's Hospital. S7



REFERENCES

e For the Enthusiast

l. CIBA Clinical Symposia on Hypertension, 25:2, 1973,

2. Symposium on Hypertension: Mechanisms and Management.
Am. J. Med. 55:261, 1973.

3. Puzzle of Essential Hypertension. M.M.C. 28:726, 1973.

Aldosterone-Renins

l. General Discussion: Aldosterone in Ciinical Medicine.
Searle 1972. ‘ ' -

2. Control of Renin Release. Am. J. Med. 55:333, 1973,
3. Hyperaldosteronism. Med. Residents' Seminar, M. Melville, 1972.
4. Outline of Routine Clinical Laboratory Approach to Ptinjry

Aldosteronism. J.W. Conn (folder).

Adrenal Cortical Steroids

1. Cushing's Syndrome: a prospective study of diagnostic methods.
Am. J. Med. 55:621, 1973. L

2. Diagnostic approach to hypofunction and hyperfunction of the
adrenal cortex. Forsham, P.H. and Smile, R.P., U.C.NM.C.
Catecholamines

l. GeneralReview, N.E.J.M. 287:237, 1972.
2. General Review, N.E.J.M. 273:637, 747, 1965,

3. Extra-adrenal phebchromocytoma. Literature Revicy,.sﬁzgcxy
63:268, 1968. S

4. Catecholamines. | Medical Residents' Seminar, M.K. Miller, 1970.

5. Catecholamines. Pathology Residents' Seminar, S.K. f‘nq, 1972.
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WEEK 8: Laboratory Diagnosis of Thyroid Dysfunction

Basic Concepts

1.

2'

3'

Outline the feedback control system of thyroxin regulation, i.e.

TRH, TSH, T3 and 74.

Review iodine metabolism under intake, total body pool, thyroid

iodine (uptake, oxidation, coupling, storage, release) and
cellular action of T4 and T3.

How is T4 and T3 transported in plasma and what factors cause
an elevation and decrease in these binding proteins?

4. Wwhat is the relationship between T4 and T3 (gland, periphery)?
Tests '
Know the principles and problems of the following tests. Con-

centrate on the pertinent tests (will discuss).

1.

3.

“-

6.

Concentration of thyroxin in blood:

a) By measuring PBI or T4 by CPB.
b) T3 determination

Measuring thyfoid hormones - protein interaction:

a) T3 resin

b) ETR

c) Free T4

d) Thyroid binding protein

@) Calculation and use of free thyroxin index

Metabolic response BMR, cholesterol, CPK T (o et m«yf'*fﬁﬂ,
T3 o T ' )
TSH assay

Dynamic function

a) 1131 uptake 4/24 hours

b) TSH stimulation

¢) T3 suppression

d) TRH stimulation with assay of TSH

‘Morpholoqy:

a) 1131 scan
b) Needle biopsy. For what conditions would you recommend
this procedure?

LATS and thyroid antibody determination
"Hypothyroidism
1. List the causes of hypothyroidism under:

Sa
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a) Congenital
b) Acquired - primary thyroid failure
- secondary failure to pituitary and
hypothalamic disease

Briefly list the symptoms and signs of hypothyroidism
Discuss laboratory diagnosis of hypothyroidism under:

a) Screening tests. Know the enzyme and lipid changcl
(primary versus secondary)

b) Confirmatory tests and tests to determine primary therid
or secondary pituitary . hypothalamic etiolggx

c) Tests for specific etiology Include T4, 1
free thyroxin index, TSH, TSH assay and TRH .timu ation.
In discussion, mention the role of skull films, visual
field examination and role of measuring other ttophlc
hormones.

What factors can cause a falsely elevated or depressed PBI, T4
by column, T4 by radioimmunoassay?

What are the problems with the ETR?

What information must be determined before one intetptttu an
1131 yptake result?

What are the problems with the TSH stimulation test? ‘Do you
think TSH assay and TRF stimulation will replace the TSH
stimulation? Why?

What tests are available to diagnose Hashimoto's diledge? How
specific are they and what is the role of needle biopsy?

Thyroid Hormone Levels

What is the use of thyroid hormdne levels in the following.

therapy:

1.

A general practitioner has his hypothyroid patient on donlicated
thyroid and wonders what level of T4 indicates a ouehygo d state.
What is your response? What about L~thyroxin (syntuucn d).
L-triiodothyronine (cytomel) and thyroid extract? -

2. Wwhat static thyroid function tests are affected by 1no:ganic
iodine and organic iodine? What physiologic conditions and
drugs affect thyroid binding globulin, thyroid binding pre-
albumin and binding of thyroxin to the carrier protein?

Hyperthyroidism

1. List the causes of hyperthyroidism under:

a) Primary thyroid

b) Hypothalamic pituitary

c) Ectopic

d) Factitious

e) Induced (Jod Basdow effect) -




1.
2.

3.
4.
5.

.7.
. 8.

9.
10.

Briefly list the symptoms and signs of hyperthyroidism. How
can it present in the elderly?

Discuss laboratory diagnosis under:

a) stgening tests. Include T4, free thyroxin index and ETR.

b) I uptake and scan. wWhat are the clinical times to
measure uptake?

c) T3 suppression. Dose of T3, time and interpretation.

d) what is the role of the TSH level in diagnosis of hyper-
thyroidism and what is the role of the TRF stimulation and
TSH assay?

e) A general practitioner has described to you a patient who
clinically is hyperthyroid. The T4, T3 and free thyroxin
index are normal. There is a moderately increased uptake
of 1131 at 4 hours. What tests would you suggest in this
situation?

A patient presents with unilateral exophthalmus. The ETR and
T4 are borderline elevated. What three tests might one suggest
and which would you prefer?

REFERENCES

Thyroid function test. Adv. Int. Med. 18:345-362, 1972.
Evaluation of thyroid function. Progress in Clin. Path. 3:
308-336, 1970. '

.Clinical Experience with the TRH Stimulation Test. " Acta

Endocrin. 72:697-713, 1973.

Pree thyroxin index. Am. J. Clin. Path. 51:118, 1974, and
60:499, 1973.

Replacement dosage of L-thyroxine in hypothyroidism. N.E.J.M.
290:529, 1974.

Assessment of thyroid function. Medical Residents' Seminar,
J.D.A. Elliott, 1971.

Hypothalamic regulatory hormones - a review. J. Clin. Path.
27:173-184, 1974. '
Role of plasma proteins in the binding distribution and metabolism
of the thyroid hormone. N.E.J.M. 278:1153, 1968.

Principles of and pitfalss in thyroid function tests. J. Nuc.
Med. 6:853, 1965.

Evaluation of thyroid function. N.E.J.M. 286:924, 1972.

Additional references present in file
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WEEK 9: Parathyroid Disease

N,
S

(2

a) Outline the major regulatory mechanisms of calcium homeo-
stasis and know the emerging concepts in Vitamin D
metabolism (DeLuca, P. N.E.J.M. 289:359, 1973; 8herwood,
L.M., N.E.J.M. 278:663, 1968; Sherwood, L.M. Am. J. Med.
50:658, 1971). )

b) What factors facilitate and inhibit calcium and Vitamin D
absorption?

c) What are the targét organ effects of PTH Vitamin D and
metabolites and calcitonin?

List the causes of hypercalcemla. Which of the foreqotnq causes
are most commonly encountered in a general hospital? Include
falsely elevated values due to collection, storage, contautnation
and methodology. .

What may be the presenting symptoms of acute and chronic hyper-
calcemia? What is a reasonable approach to the laboratory
diagnosis in each situation (Raisz, L.G., N.E.J.M. 28531006. 1971).

A 38-year old woman is admitted with a urinary tract infection.
In a screening battery of tests a calcium of 10.9 mg8 was found
(normal 8.5 - 10.5). what additional information would you like
and what further laboratory studies would you considexr?

What tests do you feel are most useful in establishlng the diag-
nosis of hyperparathyroidism? Goldsmith, R.S., N.B. J.H._281:
367, 1969.

What is the current status of radioimmunocassay for plrathOtmone?

In the previous woman a diagnosis of hyperparathyroidism has been
established. What associated conditions come to mind?

Review the UMMC protocol for diagnosis of hyperpatlthyroidism.
What methods are available for localising sites of parathormone
production (Potts, J.T., N.E.J.M. 286:1169, 1972; Aﬂ. J. Med.
50, 1971).

List typical parameters expected in serum calcium, phggphorous,
alkaline phosphatase and urine calcium, phosphorous “?E!P in

diseases associated with hypercalcemia. What can serum Cl and
CO2 tell you: Why? (Duncan - Diseases of Motaboltlmﬂ.

Know the principles and some advantages and disadvant&g‘a of the
following tests for calcium:

a) Clark Collip

b) One EDTA titration method

c) Cresolphthalein complexone

d) Atomic absorption spectrophotometry

References: Gambino, S.R. and Zettner, A. ASCP Clinsﬁchém.
CC-33, 1955. '




a) Which would you pick for a 150-bed hospital?
b) A 500-bed hospital? ,

10. Be familiar with non-parathyroid humeral hypercalcemia in patients
with neoplastic diseases (Potts, J. N.E.M.J. 289:176, 1973).

11. List the causes of hypocalcemia. Which are most commonly
encountered in a general hospital? In what type 6f patients
can you expect the most dramatic fall of calcium following
surgical treatment of hyperparathyroidism?

12. what laboratory studies may be appropriate in a patient complaining
of tingling in the legs and muscle cramps? . '

13. Review neonatal hypogggggﬁfz? its causes and treatment (N.E.J.M.
278:1163, 1968).

14. What laboratory studies may be useful in the diagnosis of convul-
sions and tremors in a two day old infant? Include all under-
lined pertinent studies.

15. Do you think it is worthwhile routinely reporting albumin when a
serum calcium is ordered?

16. What are the pathophysiologic events leading to an increased serum
phosphorous, decreased calcium and increased alkaline phosphatase
level in chronic renal failure? Include pertinent features from
Vitamin D metabolism, calcium absorption, parathyroid hormone
levels and so forth.

17. What are the causes of hypoparathyroidism?

18. Wwhat routine precautions should be taken in the determination of
urine calcium by atomic absorption spectrophotometry?
Additional reading: Reiss, F. and Canterbury, J.M. Genesis
of Hyperparathyroidism. Am. J. Med. 50:679, 1971, ,
Look over the July or August 1974 issue of the American Journal of
Medicine on Diseases of the Parathyroid, Part 2. Also see the
new issue of Clinics in Endocrinology on Parathyroid Disease is
available.

19. What is the pathogenesis of renal osteodystrophy?

20. What is the test useful in the diagnosis of. pseudohyperpara-
thyroidiss? What is the role of cyclic AMP in the differential
diagnosis of hypercalcemia.

Literature

1. Kodicek, E. The story of Vitamin D. The Lancet, March 2/74:325.
2. CPC, NBJM 291:780, 1974.
3. CPC, NEJM 290:504, 1974.
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WEEK 10: Blood Gases and Acid Base Problems

-1. The "buffer systems" of the body. Their relative importance.

"~~2. Write and explain Henderson-Hasselbach equation, taking H003™ : 002
system as a practical example. Explain the relationship between
PCO2 and mmol of CO,. -

3. How is pCO2 measured in practice. Define terms pCO3z, total COj,
total bicarbonate, standard bicarbonate, base excess. Explain
how the above entities are measured and/or calculated.

4. Practical measurement of pH, pO, - the underlying principls,
methodology. Calculations of HCO3~, Sigaard Anderson, noRograms,
how to use them. ' :

5. Explain the pathophysiology of a metabolic and respiratory acidosis
and alkalosis, compensatory mechanisms. _

6. Name the main electrolytes:

a) Extracellular
b) Intracellular

7. What factors affect the distribution of electrolytes between intra
and extracellular space.

3. Classify hypo and hyperkalaemias. Know the clinical.symptoms and
" EKG changes typical of those two situations. : ‘

-

9. What are the most frequent causes of hypo and hyperkaltnta at V.G.H?

"

- 10. Classify hypo and hypernatremia. What are the clinical symptoms?
Causes? ’

11. Know how to estimate total body losses of water, sodium and potassium
and the guidelines for the replacement. ‘ :

12. Define "anion gap".
13. wWhat are the causes of:

a) An increased
b) A decreased anion gap.

14. What other information can be derived from the anion gap?

15. Name the causes of increased (decreased) serum chloride. Is
measurement of chloride a) essential, b) useful, c) superfluous?

16. Name conditions in which measurement of serum phosphate is of value.

'7. Do the same for serum magnesium.
- Principles of flame photometry. Problems.

19. Principles of atomic abéorption. Difficulties.



20.

0.

Practicai Exgggles

1.

6.

Know the autoanalyser 1I and Technicon 6/60.

. Are there other ways of measuring electrolytes?

Electrolytes
Ccl. : 93
co2 : 36
Na : 148
K 4.3
cl. : 120
co2 : 29
Na t 170
K : 3.3
Cl. : 88
co2 : 15
Na : 117
K : 2.3
cl. : 103
co2 : 5
Na : 145
K s 7.9
Cl. : 110
co2 : 25
Na s 152
K : 4.4
cl. : 103
co2 : 7
Na : 135
K : 74
Cl. : 79
co2 : 32
Na : 118
K : 7.5

Blood Gases
pH 7.35
pCO2 74
pO2 : 50
HCO3 : 40
PH : 6.87
pCo2 : 125
p02 : 54
HCO3 : 21.3
pH : 6.90
pCO2 : 14
pO2 : 102
HCO3 : ==

- 10-2



9. Electrolytes
Cl : 87
coz2 : 38
Na . 138
K : 3.0
10. C1 : 75
co2  : 23
Na : 113
K : 4.6
the above resu
Literature
1. Filley, G. Ac
Febiger, 1971.
2. Fleischer, W.R.

Discuss the clinical and labora

saturation.

1ts.

e

tory possibility that may fit

id base and blood gas regulations. Lea and

ASCP 1972.

and Gambino, S.R.

Blood pH, pO2 and oxygen

10-3




WEEK 11l: Toxicology

""‘ 1.

2.

3.

10.
11.

12.
13.

14.

. NS,

What are the most frequent overdoses? Has there been any
change in the pattern lately. :

What equipment is in your opinion necessary for a 500~-bed
general hospital to handle basic toxicology?

Describe two methods for the determination of blood alcohol.
Give details of specimen handling before analysis, possible
interferences.

Know the difference between arterial and venous levels of
alcohol, pattern of elimination and metabolism, dangerous
levels - any precise correlation with mental impairment.

what acid base and electrolyte disturbances can you expect in
alcoholics? l Nt R

What diatﬁrbances of CHO, lipid and protein metabolism may
occur in alcoholics? . .

What are the most frequent vitamin deficiencies in alcoholics?
Name methods for:

a) Screening :
b) Quantitative determination

of barbiturates in blood and
urine. Know the principles of extraction, principle of
quantitative determinations (spectrophotometric and GLC) .

Pdtient has a blood barbiturate oé 5 ug/ml. What other
information is needed to decide whether this is a dangerous
level?

What method is used for qualitative determination of drugs?

Explain tﬁa pathophysiology of salicylate poisoning. ‘Predict
the disturbances in acid-base and electrolyte balance which
may occur. Suggest treatment. ‘

Know the screening and the quantitative tests for ldli&ylhtes,
specificity (interferences), therapeutic and toxic levels.

Know the principles of GLC determination of the common anti-
convulsants.

Explain the rationale behind the determination of blood levels .
of common drugs - when and how to use it (relationship to last
dose, metabolism of drug, etc.).

How would you determine and interpret:

a) Blood level of lithium
b) Bromide



16. How frequently is coma due to 0.D. at V.G.H.? 1Is there any
Poison centre in B.C.? How would you organise such a centre?

~~—17. Name method for detection of CO in blood. Can you analyse an
"out of town" specimen? What are the dangerous levels?

References: N. Tietz,‘Fundamentals of Clinical Chemiltry,

9



WEEK 12 (a): Gastric Analysis

1.
2.
3.

4.

5.

6.

In what situations is gastric analysis of value?

How is it done (step by step) practically?

What is the basal HCl secretion?

What stimuli are used -to augment gastric secretion? which
one is the most specific? Is insulin a useful stimulus?
Hollander test - how to do it.

Define terms free HCl, total HCl, maximal acid output.

In what disease is the ratio of basal:stimulated acid secretion
decreased?

WEEK 12 (b) : Pancreatic Disease and Malabsorption

7.

“10.

11.

l2.

13.

14.
15.

16.

Wwhat is secretin test used for? How is it performed?
What is pancreozymin test used for? How is it performed?

Name tests for malabsorption (including "non-chemical") and_
divide them into useful and "obsolete".

In interpreting carotene levels, what do you have to know
about the patient?

what is the major practical problem with 3 (or 5) day stool
fat analysis (fat balance)?

Wwhat is the methodology used for the analysis of fecal fat?
What is the composition of fecal fat in the normal individual?
In malabsorption?

What is the most frequent pathology found in malabsorption in

a) Pediatric?
b) Adult age group?

what are the most useful tests of pancreatic function? How
great a loss of pancreatic tissue must occur before ths patient
develops pancreatic malabsorption? :

what is the value of fecal trypsin determination?

Define malabsorption and maldigestion (Cecil-Loeb, 13th Edition,
PP. 1285-1312).

List causes of:

a) Malabsorption
b) Maldigestion

Ref: Gastroenterology, Ed. 1, Gillespie and Thorsen, London, 1972.

&



17. Describe the biochemical steps for successful digestion and
absorption of fat. :

18. Specifically discuss micelle formation and role of bile salts
in fat absorption.

19. A'So-year old man has weight loss, bulky stools. The xylose
tolerance test is normal, pro time normal. How would you
investigate further re malabsorption, maldigestion?

20. Describe briefly:

a) Xylose tolerance test

b) Quantitative 3-day stool fat determination (Ref: Clin. Chem.
19:499, 1973)

c) Serum carotene

21. What screening tests do you advocate for malabsorption?

22. Discuss current concepts and laboratory findings in celiac
disease; role of gliadin.

23. A severely dehydrated infant is brought to hospital with a
history of having many bowel movements and a problem keeping
down certain foods. From examination, a resident suspects
celiac disease and immediately starts a 3-day stool collection,
along with appropriate I.V. therapy for the dehydration.
Discuss the implication of the 4 gm/day stool fat result from
the laboratory.

~_ - 24. Why is prothrombin time the only "stat" test usually roghired
from a suspected malabsorption case admitted to Emexgency?

Literature

Guidelines for selection and appraisal of diagnostic tests. fiom
NEJM, 1971-1972, pp. 98 and 105. | B
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A SIMIN FRASER UNIVERS.Y S7-/°

MEMORANDUM
SEMATE from SENATE COMMITTRE aB_MCADENIC
PLANMING
tabisw. . CLIMICAL CHBMISTRY Dete DECEMBER A8, 1973

Action taken by the Senate Committee on Academic Planning

_at ita meeting of December 17th, 1975 gives rise to the following

motion:

NOTION )

That Senate approve and recommend approval to the
poard of Governors of the proposal for a progras in
clinical Chenistry as set forth in SCAP 75-4 revised.

There was considerable discussion within the Senate
Committes on Academic Planning regarding the assigament of
credit to the three clinical chemistry practica ( Chemistry 3,
398, and 399). While a number of alternatives were conaidered,

he conseasus of the Senate Committes on Academic Planning wvas
that the Clinical Chemistry Training Program experience most
closely resewbled the Professional Development Program in the
Faculty of Bducation and that, therefora, credit should be
assignad ju an analogous manner. It is thus recommended -that
each of the three Clinical Chemistry practica be assi dredit
of fifteen semaster hours. Because of the specialised nature
of the practica, it is also recommended that credit for the
practica not be transferred to other degree programs in the
University.

FOR INFORMATION

MA&, 1977 | |
l?)ﬁ‘jiJ"ﬁ'-\V‘lf Mﬁ" TZ/"I /\ g o Q"d"z %J? //ZL‘),.:‘./.

N e %:‘V /"/III‘MC\'{"—-'/L (.;-‘.K//.~ //i < o L‘/J(_‘.’J.
WJEre o /"/ro o / - _.~;'};~¢AJ/ . . '
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W‘o R INFORMATION

" NEW COURSE PROPOSAL PORM

- Calendor Inforsatice spereasat:__cuamiatry_ @
Abbreviation Codes CHEM  Course Number: 420  Credit Bours:__3 _ Vector: 3-1-0

Title of Courses Clinical Chemistry 1

Calendar Descriptiocn of Course:
An introduction to the biochemical processes in the organs, tissues
and fluids of the human body and the effect of disease on these pro-

cesses. Biochemical methods and laboratory diagnoses as applied to
‘the study of disease. } :

Noture of Course Lecture Tutorial
Prerequisites (or special instructions):
. prerequisite: Third year standing in Chem or Blochem or permission

S

of department.”

What course (courses), if any, ie being dropped from the calendar if this course is

spproved: This is & course similar in content to Chemistry 420-3 offered
in 74-3 as an evening course.

2. Scheduling
Now frequently will the course be offered? once per year

Semester in wvhich the course will first be offered? Fall 1976

Which of your present faculty would be available to make the proposed offerimg _
possible? None _ ‘

e 4

3. Objectives of ths .c“".

To relate the principles of chemistry as they apply to the nature and
detection of disease.

. Budgetary and Spece Requirements (for inforsation only)
vhat additionsl resources vill be required in the following areas:

Yaculty An additional _prot‘essional appointment will be requimad*
Scetf Nil

Library Nil
Audio Vieual Nil
Spece N1l

tquipmeat  Nil

* Same person as instructinyg hem 423, 424
S. rovel

pute: /7 A;‘ 25

i /{r‘ Al N
- Da Went Chairwan Daan ‘ =

% In consultation with the Biochemistry Committee.

“Chairsan, Sfﬁf

e mvettanad

L .
5‘7} "C’.‘.".-"”Z":?!::- (When completing this form, for instructions see Memorandum SCUS 77334 1'»
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11

12

~13
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@ cimisry 420-3 @ ‘
COURSE OUTLINE . FOR m;@ge@ A 1t0H
Topics

--Course introduction, review of development of clinical
chemistry '

--Differentiation of nealth and disease, pathological.
processes, concept of normal physiological ranges.

--Quality assurance systems, reference materials, error
analysis.

--Specimen collection, handling and storage, deprotein-
ization

--Respiratory function and biochemical acid-base balance
--Disorders and assessment of acid-base equilibria

--Fluid and electrolyte regulation osmolality

-«-Renal anatomy, biochemistry of urine formation
--Asgsessment of renal function

--Anatomic consideratlons of the liver, bilirubin metaboltism’
--Liver function tests and their role as diagnosti c¢s
-~Electrophoretic assessment of protein disturbance=s e
--The immunoglobulins: classes, structure and function
--1immune mecnanisms and deflclency stateés

--Biochemical disorders of carbo-hydrate metabolism

--Lipids: methods of transport, inter-relationship with
carbo-hydrate metabollsm

--Lipoprotein patterns in disease, cholesterol, tribyceride:
--Pancreatic secretions and malfunction in diseasce

--Biochemistry of the gastro-intestinal system and
assessment

--Malabsorption

~«The cerebrosplnal fluid system

--Iron and magnesium metabolism, diagnostic Llmplicatlons

7%



‘ﬂ\’ RS AT N ‘ 18 g .;
@FOR INFORMATION

- - e
.___ Salendar loforsptice Departasnt:__ Chemistry
Abbreviation Code:s CHEM Course Mumber: 423 Credit Wours:_3 _ Vector: 3-1-0

Title of Coursst Clinical Chemistry II
Celendar Descriptiom of Course:

A continuation of Chem 420-3 desl with the nature and sppreisesl ,
of disease-affected systematic function; pharmacologicel and snalitical
aspects of clinical toxicology; clinical laboratory systems.

Mature of Course Lecture Tutorial _
Prerequisites (or special imstructiome): Chen 420-3 or permission of doptrtunt*

What course (courses), if any, 1s being dropped from the celendar 1f this course l¢
approved: None ‘ '

2. Scheduling
Mow frequemtly will the course be offered? Once per year

Semester in which the course will first be offered? Spring 1977

Which of your present faculty would be available to make the proposed offering
possible? None . o ‘

~ 3. Objectives of the Courss

To relate the principles of chemistry as they apply to the nature
and detection of disease. _

4. Budgetary end Space Rsquirements (for information only)
What additionsl resources will be required in the following areast

Faculty An additional professional appointment will be required*
Staff Nil .

Library N1l

Audtio Vieual Nil

Space Nil

Equipmaat Nil
« same person as instructing Chem 420 and 424

3. roval
 botas__sf A W 22 5
. //4% A o B ‘
- Dygartment Cheirman Dean ~Chairmen, SCUV¥
9*14_ % In consultation with the Biochemistry Committee.

Aeo nmbh mmsioma anetlina)

! $CJS 73-34b:- (When completing this form, for imstructions; see Meworandum SCUS 73-34a. 4
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‘ CLINICAL CYEMISTRY ua;’

COURSE OUTLINE mg |§§§@§% ;ﬁ ;ﬁ@@

Topics

--Pathophysiology of the thyroid gland: laboratory findtn
in disease.

--8teroid hormones, biochemical inter-relationships of the
. pituitary and adrenal glands.

--Laboratory assessment of the pituitary-adrenal ax1s..
3 -=Adrenal médullary hormones.
=--Porphyrins: -+ metabolism and measurement .

--Hormones of the reproductive system. "

5 --Amino acids, inborn errors of metabolism,
6 | --Diagnostic enzymology.
--Cardiac enzyme disturbances and their diagnony ;o
"implications.

‘\.. (4 ~ ==Principles of pharmacology, classes of drug actlor,

) -=Clinical toxicology, drugs of abuse.

9 -~Taxicological analyses.

10 '~ ==-Automated analyses, discrete sampling and flow v tem.: .

11 --Drug interaction in biochemical testing. '

12 | --Laboratory data processing, and patterns of hnvk-f'uw.

13 ' * -=Clinical chemistry in industrial and oceup:iat.iona et




v e @ FOR INFURMATIUN

SENATE COYOUTTER OM UNDERGRAPUATE STUDIES
NEW_COURSE PROPOSAL PORM o
“ Galeadas inforgetios Department:__Chaiistry - ®

-~ Abbreviation Cedes CHEM Course Bumber: 424 Credit Mours: 2  Vector: 0-0-4
Title of Course: Clinical Chemistry laboratory

Caleadar Descriptiem of Course:

This course is designed to teach the principles used in the development
and assessment of analytical procedures for established dlagnostic

tests; rz:ocucal exercises in trouble-shooting of chemical methods will
be unde . ‘

Mature of Couree Laboratory

Prerequisites (or special inatructiouns):
Chem 398, Chen 420 or permission of department; ordinarily taken with

Chenm “230
What course (courses), if any, is being dropped from the calendar if this course iu
spproved: None

2. Scheduling

Mow frequeatly will the course be offered? Once per year
Semeater in vhich the course will tirst be offered? Spring 1977
Which of your prasent faculty would be available to make the proposed offering
¢ possible? None ®

.
- t

8 course will enable the student to recognize and remedy the sources
of arror in chemical diagnostic tests. It is elso anticipeted that
students completing the course will be equipped to independently
improve and/or introduce new diagnostic tests.

4. te i te (for informstion only)
Whet additions) resources will be required in the followiag arsas:
Psculty An additional appointment will be required*
sceff 1/4 time Demonstrator
Librazy N1l
Audio Visual Nil
Space Lsboratory space for 20 persons is available

Bquipmant
' g person &8s instructing Chem 420 and 423,

Date: // g{gé 75

- Tﬂ%im Dean WM'W :
f% % In consultation with the Blochemlstry Committee. - 2
SC.. "3 3¢h:~ (When completing this fors, for imstructione see Huoundu sm 13-34a.

Irtarh ~anves RS I I }
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CHEMISTRY %24 .
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CLURSE OUTLIN:

FOR INFORMATION.

systematic gtudy of the effect of procedural variables.

1 Colorimetric determination of glucose in serum, and
2

Neasurement of serum smylase activity with differ: . .
substrates and assessment of precision, and correla-
tion of results.

3 Evaluation and comparison of a kinetic and » ~nd-point

method for the quantitation of lactate dehyarogenase
activity in serum, :

4+5 Use of criteria for the systematic evaluation of tesl
procedure for the measurement of cholesterol in gerum.

6 Devélopment of a procedure for the quantitation of urea
using p-dimethylamino—benzaldehyde. .

T Error . detection in a troublesome procedure for the
measurement of urea in serum by the Berthelot reaction

8 Introduction of modifications to improve & procedure
for serum bilirubin quantitation

9 Aspeosnpnt of test sensitivity for the detection of
nemoglobin and ketonic substances

10 Evaluation of serum reference materiaia‘ror use ag
standards.

11 - Student selection of a test procedure

12 for anendcrine hormone on the basis of published

13 appraisals, followed by setting it up in the ladboratory.
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