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Departoent of Bioche.~if)try,P.Lw.llxaba People,Jo'riendship Uni vcrs ity, B-)02, i!oscow (US::i.t).

'I'eaching of Biochel.1:stry to .Jedical studeIJis is prL:a
rily baeed on the concept that subject,i.e.Biolosical
Che!aistry, beil16 one of the theoret ical basis of l1edic i
ne,helpe to create physiolobical and bioche::1ical perce
ption of a physician. The outstaPding discoverieG of
the past two decadeG j IJ biochemis try and ..•olecular bio
lo~y brought out radical chan~es in our understanding
of fundamental chemical basis of life.In the •.•eantime

tIle method of teaching biochemistry at tne medical in
stitutes did not practically chan,;e.The process is the
SW.1e:the lecturer, the blackboard, the eXB.r.1inationf.J,At".
~v,,:·~·thingis the way it was before.These traditional
types of teaching and outdated methods of learning are
:onfronted by the perception and assioilation of inc
reasing etre~~ of scientific inforoation. In order to
ioprove the qualification of a future doctor it is ne
cessary to reorganize the present-day teachin;;/learn:nG
'3ystem.Solae of the approaches which Vie employed in this
direction are discussed.

Our experience of teachil1[; bioche.nietr;i to nedical stu
dents is based on traininG forei.;;n students and concer

ped the followi~ proble::Js:1)J:;laboration of the pro£;
r~~e,2)Org~ization of the lecture course,J)Oruaniza
1.1on of ophonal courses in I.wdical biochenistry,4)Con
ducting the laboratory worl:,5 )Arran£;er.lent of the re

search work for underGraduate stucj.ents G)Use of textbooks and scientific li terature, 7 )llole'of teacner.
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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 vassel 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.

In a footnote to his pioneering paper on pH, S;rensen described
a simple experiment which with only slight modification has

proved valuable 85 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
interact ions of (one form of) a protein wi th 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-~-p'-benzene sulphonic acid)
is added to a solution containing ovalbumin, which has been

acidified with I1CI, 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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Symbol System for Manual Operations
in Biochemical Procedures.
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A Classical Demonstration of Protein Denaturation,
Dye Binding and Indicator Error
T.R.C. Boyde
Department of Biochemistry. University of Hong Kong,

Hong Kong.
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These problems and the possibility that Biochemistry sholi1d
become tully integrated with other preclinical subjects will be
discussed in this paper.

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.

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 Pharmacology in treatment of neurochemistry and drug

metabolism and with Pathology in the treatment of bacterial
metabolism and viruses.

The Relationship of Biochemistry to other Preclinical

Subjects and the Place ot Biochemistry in an

Integrated Curriculum
L. D. Wills
Department of Biochemistry, Medical College of

St. Bartholomew's Hospital, Charterhouse Square,

London, ECIH 6BQ. England.

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.
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VillU&lPre_Dt.tiOD at COIInl• ., Biocb.aloal Patbw••.••••
Margaret le4tord-~lli., R.C.Borehaa, aDdP••• l.
RiobllOD4.
DeparbaDh ~ 1I.41oal "1ocball1.trT,J.dult '" Higber
J!4uO.tiOD,aDd A-VCBDtre, UDinrBity ~ lIaDObe.t.r,
Stoptard Build1nc,Oxtord Ro.d,II&DOha.t.rIll' 9FT.

0••• of tbB •• Jor d1tfioulti •• ~ t.8Ob1Dgbiocball1.trT 18
that •••••b ~ tba •• tarial 18 ooap1a.,. T.8Ob1Dgit iD uall parts
ClftroOM. probl••• ot ooaprebauiOD, 7.t thi. II18t be 8Ohl.nd
II1tbout 10.iDe Bi&l1t~ tbB onrall .truoture aDd pu'pOM of tbB
patbft71l. Tbh d1tfioulty 18 iDoreaaad wbaDta80hillc _41oal aDd
daDtal .tudeDt., who••.• OttaD reluotaDt to .tu~ topio. wbo••
relBTaDo. to oliDioal ...uoiD. tba7 OBDDota-di.tal.f _. Tba
iDtacratiOG ~ preparad Clftrbaad proj.otor tr ••••paraDoi•• OaD
bslp onro •••• tba_ probl•••• F•• ture. ~ tba_ traD.paraDoi••••.• ,
1) AdYBDOBorftDi_ra prortde aD oatliDB iDto which det.U.d
iDtO•••••tiOD taucbt bJ procre•• in part. OaDINbM'IUSDtl.fbe fittado
'I'bs .dTaIIOBorp.zai_r i. II•• d to looata .aob part iD tba graatar
mol ••
2) Pre«re.Bi.,. Dart•• TIIIIfir.t re8OtiODot • _'1".DO. 18 taU&ht
•• par.tal.f. Thi. h tbaD liDbd to tba _oODd re8OtiODaDd .0 OD.

,) ~ ••.••••• d to .laplit)' ooaplu oball1oal "'8OtiOl18.4) IDta•••.atiOD of natb••••.•••1. f8Oil1 tat.d bJ oOllb1.ningad"aDOB
orpni_ra iDto .lapl. _tabol1o _pe.
5) a.la"aDO. to _dioin. OaDbe illustratad bJ traD.paraDoi••
relatiDe to olinioal probl ••••

Tbs_ f.ature. will be deaOD.tr.tad bJ "i ••••l •• t.rial
prepared tor l.oture. OQbaea BJUtb.Bi. aDd porpbp'i.1 ~
4BcradatiOD,bU. piPBDt _tabol18a aDd tba d1ttereDtial
diapoBi. ~ JaUDdioe.


