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Teaching of Biochemistry to wedical studenis is priua=-
rily based on the concept that subject,i.e.Biolozical
Chemistry,being one of the theoretical basis of nedici=-
ne,helps to create physiological and biochemical perce-
Ption of a physician. The outstarding discoveries of
the past two decades in biochemistry and .olecular bio-
logy brought out radical changes in our understanding
of fundamental chemical basis of life.In the meantime
tne method of teaching biochemistry at the medical in-
stitutes did not practically chance.The process is the
sane:the lecturer,the blackboard,the examninations,etn.
evarything is the way it was before,These traditional
types of teaching and outdated methods of learning are
sonfronted by the perception and assimilation of inc-
reasing stream of scientific information. In order to
improve the qualification of a future doctor it is ne=-
cessary to reorganize the present-day teaching/learning
systemeSome of the ampproaches which we employed in this
direction are discussed.
Our experience of teaching biochemisiry to medical stu-
dents is based on training foreign students and toncer-
ﬁed the following probleas:1)Elaboration of the prog=-

amme,2)Organization of the lecture course, 3)Or aniza-
tion of optional courses in medical biochenistry,4)Con-
g::;iﬁa thz %sboratory work,5)Arrangenent of the re-

ch wor or undergraduate studer -

books and scientific &iterature,T?ﬁ;fg'gguggagﬁa;?xt
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A procedure is in this system formulated as a series of
sequential additions of reagents to reaction mixtures
upon which intermittent operations are performed. The
reaction mixtures are listed sequentially according to
the vessels in which they are held. All symbol charac-
ters are available on an ordinary typewriter. Only four
independent symbols are used, namely the symbols for
(1) the reaction vessel (parantheses), (2) an operation
in the sequence of additions (solidus with specifying
subscript), (3) the presence of two phases in the reac-
tion vessel (state of upper phase : state of lower
phase), and (4) transfer of material from one vessel to
another (dashes between the parantheses). Reagents are
written within the parantheses in order of addition and
normally separated by commas, or, if operations are
performed, by solidi. The amount added may be indicated
above each reagent, while conditions applying to the
entire content of the vessel may be specified below the
line. The reagents are indicated by short names or ab-
breviations, and fully specified in a separate list.
The symbol system produces intelligible and compact
formulations which are well suited for surveying and
communicating even complex procedures. Transfer of a
procedure described in text into the symbol formulation
often reveals operational details poorly explained or
simply omitted. Hence, the act of formulation gives
valuable training in solving practical problems.
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One of the major difficulties of teaching biochemistry is
that much of the material is complex., Teaching it in small parts
overcomes problems of ion, yet this must be achieved
without losing sight of the overall structure and purpose of the
pathways., This diffioulty is inoreased when teaching medical and
dental students,who are often reluotant to study topiocs whose
relevance to clinical medioine they cannot immediately see. The
integration of prepared overhead projector transparencies ocan
belp overcome these problems,Features of these transparencies are:
1) Advange organisers provide an outline into which detailed
information taught by progressive parts can subsequently be fitted,
The advance organiser is used to locate each part in the greater

2) Progressive parts.The first reaction of a sequence is taught
separately. This is then linked to the second reaction and so om,
3} Symbols are used to simplify complex chemical reactions,

4 is facilitated by combining advanoce
organisers iato metabolic mape.

5) Relevance to medicine can be illustrated by transparencies
relating to clinical problems.

These features will be demonstrated by visual material
prepared for lsctures on hasm synthesis and porphyria; hass
degradation, bile pigment metabolism and the differential
diagnosis of jaundice,
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In a footnote to his pioneering paper on pH, Sérensen described
a simple experiment which with only slight modification has
proved valuable as a class exercise or demonstration for medical
students. Attentive observation and clear reasoning are required
There is scope for initiative in carrying out simple confirmatory
experiments. Students can learn from it about hydrophobic
interactions of (one form of) a protein with a dye (relevant to
the transport functions of serum albumin and to dye-binding
methods for assaying that protein), "indicator error" (relevant
to the use of ALBUSTIX to detect protein in urine), the progress
of acid denaturation and the heat sensitivity of an enzyme.

Tropaolin 00 (diphenylamino-azo-p-benzene sulphonic acid)
is added to a solution containing ovalbumin, which has been
acidified with HC1, turning the solution red. Over a period of
minutes, the solution becomes yellow, and if pepsin is also pre-
sent the colour slowly returns to red, in each case without any
significant change of pH. Suitable blanks are carried through,
including one in which the pepsin has been boiled. If the
student is inobservant or if there is undue delay in making up
the mixture, the first stage at least may not be appreciated.
Serum albumin gives different and less dramatic results.
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Physiological, pharmacological and pathological processes are
now, to an increasing extent, becoming explained in molecular
terms and thus Biochemistry courses in the medical curriculum
should make greater contributions in application to these subjects
The process has been stimulated in recent years because
Biochemists have taken a much greater interest in whole tissue
and whole body metabolism than hitherto.

As a consequence of these developments, in many important areas
Biochemistry now overlaps with Physiology, for example in the
treatment of absorption processes in intestine and kidney,
muscle function, erythrocyte metabolism and plasma proteins,
with Fharmacology in treatment of neurcchemistry and drug
metabolism and with Pathology in the treatment of bacterial
metabolism and viruses.

Those teaching Biochemistry in medical courses are thus faced
with a difficult problem. Should the Biochemistry be retracted
into a central small core course or should extensive contri-
butions be made by Biochemists to other conventional preclinical
subjects.

These problems and the possibility that Biochemistry should
become fully integrated with other preclinical subjects will be
discussed in this paper.



