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Pregnex 
the accurate easier-to- read 
2-minute pregnancy test 

Pregnex offers these advantages: 
Coarse ~glulinalion for 
much eas1er readi~Jg * 

All maleriale disposable. No washing 
or risk of croee COI'llamination 

Guaranteed sensiliv~ * No filtering required 
between 1-5 and 2·5 I Vml. 

Simplified ear!>' diagnosis * 
Resulla rarely affected ~ 
pclein or loW specific gravry 

Easy ihree mep procedure * Lo.v coel per iest 
allows simple conversion 
from old method 



NOW AVAILABLE 

AND 

PathoTec@ 
"RAPID 1-D SYSTEM" 

FROM 

Warner-Lambert, P.O. Box 430, Auckland. 
37 Banks Road, Telegram " QU ICKPILL ". 

Mt. Wellington. Telephone: 573-109. 
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\\ ith"tcro .. sct-up time 

The Lac·Dehyst rate rcap,cnts arc stable 
after reconsti tu tion for 6 months 
under refrigeration - there's no need 
to prepare them fresh every day.'! he daliv 
control is a simple two·pomt check 
agai nst the initial ca libration run·e usinp, 
Versa ton:: and \ 'ersatol E-0: . 

Sunple to run and read 
The incubation time is only 5 minutes: 
when samples arc run a t 15·sec interva ls. 
JO tests with patient cont rols can be 
run in just 10 minutes. The red form a zan 
end point color lasts for one hour; 
you can attend to other problems th at 
can't be put aside. 

Complete. self-conla mcd and econom in1l 

We p,r'e you sufficrent reap,cnts for !0() tests 
rnchrdmp, a control tube f01 each rat rent 
so there is no cost per test penally to you: 
failure to include patient control s rnn lead 
to si~nificant errors . 

ScnsltJ\ e anti dm.~nostJcalh mranmghll 
The Lac·Dchystrate procedure cxhrhus 
excellent sensrti,itv with no loss of 
useful ca paci ty; le\·,el S times norma l 
can be ru n without rc-assay. Results arc 
diagnostica lly useful ; a recent study 
showed 95% correlation with clinicallv 
confirmed cases of disease. · 

\\'h en totaii.DIIr s elevated, Pro file I. DI I 
I his two·tuhe, 10 mi11utc rhrmicalJnhJb· 

Ilion test for LDJ J,..,ot.'n .. vme" cmplo~ s 
tht.:' ~aml' rcliahll' colorimetric method 
as Lac·Dehystrnte: Profile I f) II fll'"' ides 
an isornz\'mt:' index that has been shown 
to be a useful indrcator of heart and ll\w 
IJssuc· damage 

~~,~Qehystrate' 
ProfileLDH 
for LDIIrsoenzymes 

Warner-Lambert, 
37 Banks Road, 

Mt. Wellington. 

P.O. Box 430, Auckland. 
Telegram "QUICKPILL" 
Telephone: 573-109. 
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Unlocking the Problem Heart 
A Comprehensive Combination From Boehringer Mannheim 

Revealing: 
The Follow-up 

LDH 
For extended monitoring 
throughout clinica l course 

o<-HBDH 
For specific confirmation 
of heart muscle as the 
source of elevated LDH 
activity 

Aldolase 
A further enzymatic 
confirmation of 
myocardial damage ---• 

Serum Enzyme Ac tiv1tles m Myoca rd1allnfarctio n 

1('-M) A 
•UIM 1 ,.., I\ 
~~ mfarction/ \Re- infarct1on •: l i \ l R1g ht-te fa ilu re 

..., I \ 
400 • ··~ 
>00 /d: .__,_ -fr - •---tlOH 

,• ..• 
:: I/ ... \ .... ........ .. 

•,/ ... ' ........ ,...e:.:-.~tr:: t ...... OPT 
• ..__.,__.. ._ ................ ... , GOT 

Schmidt, E and Schm idt, F.W: Guide to Practical 
Enzyme Diagnosis Mannheim, Boehringer 
Mannheim, GmbH, 1967 

Revealing: 
The Diagnosis 

CPK 
GOT 
In the diagnosis of 
myocardia l infarction, 
activities of both enzymes 
rise significantly within 
6 hours. If both remain 
normal, angina pectoris 
is suspected 

Revealing: 
The Complications 

GPT 
Determined along with 
CPK and GOT to 
elucidate possible right 
ventricu lar fai lure with 
liver involvement, noted 
in a sharp rise of liver­
specific GPT activity 

The Sensitive Six -
The Security of BM Enzymes 
In the diagnosis, prognosis and monitoring of 
myocardial infarction, you can re ly on BM 
enzyme assays to maintain linearity throughout 
the higher ranges of activity. 
Each reagent is manufactured with the meticulous 
research ·oriented care pioneered by Boehringer 
Mannheim in the production of pure biochemicals. 
And that means the utmost in spec ifi city, 
sensitivity, stability and reproducibility. 

® 
Sole N.Z. Agents 

H
OC Diagnostic Division 
G HARRISONS & CROSFIELD 

(NZ) LTD 
AUCKLAND -WELLINGTON - CHRISTCHURCH 
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Plasma Protein Antisera 
Specific Antisera to Human Plasma Proteins 
Spec ific Antisera to Human Plasma Proteins 
Fluorescein Conjugated, Lyoph ilized 
Po lyspecific Plasma Protein Antisera 
Specific Antisera to Animal Proteins 
Specific Antisera to Anima l Proteins 
Fluorescein Conjugated, Lyoph ilized 

Reagents for the niagnosis of 
'Rheumatic mseases 
Reagents for the Anti -Streptolysin Reaction 
Reagents for the Determination 
of the Rheumatoid Factor 
Reagents for the Determ ination 
of C-Reactive Protein 

Reagents for Coagulation 
and Fibrinolysis Tests 

Bacteriology 
Reagents for Lues Serology Coli -Sera 
Fluorescein Conjugated 
Salmonella Swarm Sera Coli -Anti -0 Sera 
Salmonella Sera for Slide Agglutination 
Salmonella Typing Sera Anti-0 and Anti -H 
Reagents for Complement Fixation Tests 

Clinical 'Chemistry 
Enzyme Preparations 

Contro l Samples for Clinical Chemistry 

Partigen 'Immunodiffusion Plates 
for Immunological Ouantitation 
M-Partigen Immunodiffusion Plates 
Tri-Partigen Immunodiffus ion Plates 
LC-Partigen Immunod iffusion Plates 
S-Partigen Immunodiffusion Plates 

Blood Banking Products 
Rh System 
ABO and other Systems 
Test Erythrocyte Suspensions 
Tissue Typing Antisera (H L-A Antisera) 
Serum Protein Group Determination 

Standard and 'Control ·sera 
Standard and Control Sera for 
Serum Protein Determination 
Standard ized Prote in Preparation for 
Immunolog ical Quantitation 
Human Plasma Proteins, Standardized 
Control Samples for Clinical Chemistry 

Virology 
Viruses of the Herpes Group 
Influenza Antigens 
Influenza Control Sera, Lyophilized 
Other Virus-Antigens for HIT and CFT 
Reagents for Culture Media 

Miscellaneous 
Precipitant Sera for Biological 
Protein Different iat ion 
Agar Preparations for Electrophoresis 
and Immunodiffusion 
Reagents for the Detection of HAA 
Purified Plasma Proteins for Electrophoresis 
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RADIOIMMUNOASSAY 
Radioimmunoassy (RIA) combines the 
specificity of immunology with the 
sensit iv ity of radiochem istry. The basis 
for RIA is an ant igen-antibody reaction; 
the antigen may be a po lypeptide 
hormone, a steriod hormone, a vitamin, 
a drug, or some other biologica lly active 
substance. The technique permits 
determination of substances in biological 
fluids in concentration as low as one 
p icogram per millilitre (10 - 12 gm/ml) . 
BECKMAN have recently announced new 
instruments and kits for the detection of 
both gamma and beta isotopes used in 
Radioimmunoassay. 
Full details are available from your 
nearest Watson Victor Office. 

For beta and gamma counting 
Beckman® 

,A Sole Agents 

'WJ' WKfSON VICTOR LTD. 
Auckland: PO. Box 1216 Phone 593-039 Wellington: P.O. Box 1180 Phone 57-699 
Christchurch: P.O. Box 706 Phone 69-282 Dunedin: P.O. Box 654 Phone 77-291 
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T. H. PULLAR MEMORIAL ADDRESS 

Medical Technology Education: Where is it Going? 
H. E. Hutchings 

Health Sciences Department, Central Institute of Technology 
Presented at the 30th Annual Conference of the New Zealand Institnte of Medical Laboratory Technolog)•, 

New Plym.onth, August 1974 

Mr President, distinguished guests, ladies 
and gentlemen, 

May I first acknowledge the honour bestowed 
upon me when I was asked to give the T. H . 
Pullar address. It is of tremendous personal 
significance to me to be able to recognise a 
a man who was a friend , a benefa·ctor a 
guide; a man who could , with wit and uncJer­
stancling, make one ' stand tall ' or look at 
oneself with belittling self-criticism. 

Not surprisingly I have chosen to review 
the subject of ' Education'. The education and 
tra~ning of the medi·cal technologist is a subject 
wh1ch was of particular interest to Thos. 
Pullar and it is now, of course one of con-
siderable concern to me. ' 

I have re-read ·with interest and some surprise 
much that has been published over the years. 
Surprise came a t the amount that had been 
written specifically on Medical Technology 
Educ.ation in New Zealand. The interest was 
generated by what was said, about a decade ago. 
Some of the proposals, and the concepts, put 
forward then have been established-in part. 
Others are still being propounded today, with 
remarkably little change. 

·what has occurred, in revie\\ , has been 
evolu tion and I suppose one must a<Yree at 
least in part, with the statements of on~ m'em­
ber of your Council who states that ' evolu tion 
is always wiser than revolution '. 
. _lf. however, what is being proposed today 
IS 111 essence that mooted ten years ago then the 
C\·olu tion has been dilatory. 

. \ recent upsurge in the continuing interest 
in education by the Institute Council has 
brought a reconsideration of the various pro­
grammes recommended. T he subsequent re­
ports have much in common, but still a some­
what quiescent state remains. If we have not 
already done so we must force ourselves to 
wonder at the cause of the impasse. 

T he N.Z. Certificate in Science now in its 
fifth year, has itself undoubtedly 'reduced the 
dri\·e towards development of any further pro­
grammes. It has been reasonable, I suppose, to 
assess the practicality and success of this as a 

programme for a basic qualification before pro­
ceeding further. 

It has disturbed the tranquillity of the 
establishment and traditionalists have sought 
and, without too much difficulty have unearthed 
some valid criticisms. While the purpose of the 
criticism has been to cry for the good old clays, 
it has instead , when put beside the only too 
evident advantages, genera ted a desire to 
modify, to extend and to improve. 

The most readily recognisable problem with 
the present educa tion programme in the day re­
lease classes would be the difficulty the student 
has to concentrate after a full clay's work, 
particularly when the subject required to be 
studied seems to have a complete lack of 
association ·with ·what has been performed m 
the laboratory during the clay. 

This lack of relativity is accentuated when 
the study is dropped into odd hours during 
a normal working clay. These intermittent work­
ing hours further lead to tension within the 
laboratory as a result of tota l disruption of the 
continuity programme of the department. Com­
bine these problems with a need to supply a 
24-hour service and you create a medium in 
which ulcers, nervous breakdowns and 
coronaries are grown. Students fare better under 
the block course but the pressures of the in­
tensive stuclv of such a course is a severe 
penalty to 1;ay for the privilege, particularly 
when in the early stages there still seems to be 
an apparent lack of relevance between the basic 
sciences and the vocation adopted by the 
student. 

Considerable thought has been given by a 
number of people to all sorts of alternate pro­
posals and concepts, most of them "·ith large 
portions in common. 

I would, at this point, like to briefly outline 
three of these proposals diagrammatically. 

T he first is largely a modification of the pre­
sent system. T his proposal (Fig. 1) envisages an 
initial three-year period where the student 
enters the Technica l Institute with U niversity 
Entrance or higher in selected subjects for a 
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PRO~QS~~: Possible pathway (~) followed by a student from a Technical Institute to a Hospital 
and/ or Univer s ity over a seven year period. 

full academic year to cover the basic sciences 
and learn the rudimentary skills in order to enter 
the laboratory at the commencement of the 
second year and begin some practical experi­
ence. Toward the end, or at the end of the 
fo llowing two-year period, he returns to the 
Institute for a minimum of one term to super­
impose on that practica l experience theoretical 
knowledge not before applicable. This would 
bring him to a level at least equating with the 
present . TZCS and \\'Ould be the basic regis­
trable qualification. 

The folloll'ing t11·o years would be further 
clinical experience in an appropriate laboratory 
ll'ith the opportunity to apply and attend sand­
wich courses in a specialist disciplinr. . \ppli ­
cants would be selected by merit and, on 
successfully completing such a course and the 
appropriate examinations, would be awarded a 
Diploma in l\fedical Technology. 

Tvi'O alternative channels arc possible in this 
proposal. Selected candidates could be offered 
scholarships at the basic qualification level to 
enter an appropriately designed degree course 
at the commencement of Year II or, under 
similar criteria, on the completion of the 
Diploma enter the same degree course at the 
commencement of Year III. 

Th e second course to be outlined is one 
which is not too dissimilar from that first 
described. 

It ·would be fa ir and , indeed, per tinent to 
CJUOte the introductory paragraph given to this 

proposal ; it is as follows. 
'The basis of this full -time course should 

be the provision of sufficient basic sciences 
leading to l\I edical Laboratory disciplines 
with as much rela ted practica l experience as 
can be given. T he level of the course should 
be pitched at providing a general medica l 
laboratory technology practitioner who could, 
under supervision, turn his hand to routine 
techniques in any laboratory. The academic 
level would need to reach probably the 
present Part II ]e,·el." 
This course (Fig. 2) 11 ould be of four years 

duration and would comprise two years' 
full-time attendance at a teaching institute 
followed by two years in a recognised training 
laboratory. During this tii'O years in the training 
laboratory it is recommended that 1,000 hours 
be spent in each of the disciplines, haematology, 
clinical chemistry, microbiology and immuno­
haematology (during which a minimum of 160 
hours of cross-rna tching for clinical purposes 
be performed as laid doll'n by the Medical 
Technology Board). Students completing this 
course ,,·ould be eligible, if successful, for a 
Basic Training Certificate in Medical Labora­
tory Techno logy, and Registered Labora tory 
Technicians. 

The course, of course, envisages the eventua l 
ll'ithd rawal from the New Zealand Certificate 
of Science (Paramedical) under the auspicies 
of the Technicians Certifica tion Authority. 

T he proposal emphasises tha t not all Jabora-



Four new POSIIl\IES 
forG~ EX* 
slide test for pregnancy 

1 Greater Economy. Available now in 25 and 60 test packages which reduce 
your cost per test. Each package contains all the necessary testing equipment. 

2 Improved___.;: Controlled Sensitivity and Specificity. 
Exceptional accuracy, as reported in recent publications. 

Total control of the balance between specificity and 
sensitivity makes this high level of accuracy possible. 

3 Improved - Virtual Elimination of False Positives. 
False positives due to protein and drug interference 

have been eliminated through continuing research 
and manufacturing improvements as shown by 
tests on urines containing protein 
of 4 + and numerous classes of 
drugs, including methadone 
and tranquilizers. 

4 Improved - Easy-to­
Read Agglutination. 

Allows rapid and 
accurate interpretation 
of results. 

T For further information contact: 
PROFESSIONAL PRODUCTS DIVISION, 
JOHNSON & JOHNSON (NZ) LTD, 

ORTHO C.P.O. BOX 2179, AUCKLAND. 
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The Cooke Microtlter®System 
offers you a complete system for performing 

serial dilutions using micro volumes 
The system is:- simple, easy to use, 
accurate. reproducable, economical 

From Manual to ...... 

Semi-Automatic to ..... . 

Fully Automatic 
MINIDILUTER ~ ? MINIPIPETTER 

DYNATITER 
A full range of accessories are available 

For Further details contact: 
. GEO WILTON & CO. l TO. 410, HUTI RD., LOWER HUTI, WELLINGTON. NEW ZEALANq. 

SELBY IN NE, BRISBANE, ADELAIDE, PERTH, HOBART. 



IN INFECTIOUS MONONUCLEOSIS TESTS ... 

whotS the diff? 
ooo eoo 

2 3 

No agglutination in ei th er test circle : negative for Infectious 
Mononucleosis. Absence of agg lut 111ation 111 both ci rcles can also 
1ndicate a positive te st for serum s1ckness anti body. since both 
absorben ts neutralize this antibody. To confirm the presence of 
serum sickness antibody. test one drop of patient sample with one 
drop of MONO-DIFF TEST Reagent. without absorbents. II agglut ina­
tion is observed. the test is positive lor serum sickness. 

Stronger agglutination in ci rcle 2 than circle 1: 
positive for Forssman ant ibodies. 
negat ive for Infectious Mononucleosis. 

Denver Diagnostics, who gave you an accu­
rate (99%) one-step procedure for specifically 
detecting Infectious Mononucleosis, now gives 
you Mono-Diff" Test. 

What's the "diff"? 

Mono-D iff Test enab les you to differentiate be­
twee n heterophile antibodies-Infecti ous Mono­
nucleos is, Forssman Antibodies, and Serum 
Sickness-by g iving distin ct, visibl e iden t ifica­
t ion to each. 

2 

Stronger agg lutination in ci rcle 1 than circle 2: 
positive for Infectious Mononucleosis. 

Equal agglut111ation in circle 1 and 2: 
chlute patient sample 1.20 and repeat test. 

Furthermore, Mono-Diff Test: 

3 

• Confers greater ease and readabil ity, adds 
un ique stabi lity (one year she lf life) to a dif­
ferential test; 

• Provides a positive serum control to insure 
accuracy; 

• Enables titrations to be pe rformed on the slide 
by seria l dilutions. 

A big "d iff' '-compared to other d ifferen ti al 
sl ide tests for Infectious Mononucleos is. Worthy 
of th e Denver name! 

MONO-D FF~ TEST 
DENVER LABORATORIES (A UST) PTY. LTD . Di s tributed by SMITH-B IOLAB L IMITED , Auckland . 
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PROPOSAL 2: Possible pathway (~) for a student from a Tech~ical Institute to a Hospital or for 
a B.Sc. graduate. 

tories should be recognised as teaching labora­
tories. . \ list would need to be compi led and 
\\"ould be made up largely from the metro­
politan and medium-sized hospitals. 

.\ further, advanced course, designed to ful­
fil the recognisable need for specialists in a 
\'ariety of areas is also conceived. The techni­
cians would be required to apply for technology 
training positions in selected, recognised training 
laboratories ,,·ith the successful applicant com­
pleting a minimum of 3,500 hours in the 
discipline of selection. The level of achievement 
would be that of the present Part III examina­
tion. 

The examinations on completion of the 
course would be theory and oral only and 
\\"Ould earn for the successful candidate a 
Diploma in Medical Laboratory Technology 
and would justify the diplomate earning a 
salary of a staff technologist. 

Three criteria arc recommended to govern 
this concept: 
(a ) Because the students are applying for 

technology training positions, they \Nill be 
req uired to demonstrate their ability and 
be appropriately motivated before selec­
tion. This is obviously seen as a means of 
control of an excess in the number of 
Ia bora tory technologists. 

(b) T he sen ior course would be an in-service 
one, similar in design to that of a patho­
logy registrar. 

(c) T he students would be req ui red to teach 
themselves, but might be guided by 
tutorials and some lecturing where ap­
propriate. Hopefully their practical train­
ing would be similarly guided. 

. \s indicated even more rigid control of 
training laboratories is envisaged, such labora­
tories being selected on application and on 
having demonstrated certain minimum stand­
ards. Such recognition could well be withdrawn 
if the minimum standards were not maintained. 

"Cniversity graduates wishing to take a 
Diploma would be required to have obtained 
lhe Basic Training Certificate first and would 
have no exemption from the Medical Techno­
logy sections of the course but v\"Ould have cross­
credits for the basic science ingredients of the 
Basic Training Certificate. 

The third proposal to be outlined, in some 
respects differs radically from those already 
described. 

T his concept (Fig. 3) is based on the already 
well-established staff establishment by technical 
assistants in some laboratories. It suggests that 
the medical laboratory technologist, as he is 
presently trained and qualified, is becoming 
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PROPOSAL 3: (~ indicates t h ree a lternate path ways for students; training in t h e Hospital. 
N,z.c.s. program in t h e Technical Institutes or B.Sc. 'at University. 

unsuited to modern medical laboratory re­
quirements. It proposes that laboratory per­
sonnel should fall into two broad categories. 

T he first category is the university graduate, 
while the second is the laboratory assistant. 

The proposal recommends that all laboratory 
workers should begin as laboratory assistants 
aiming initially at the qualified technical 
assistants' examination. The small number of 
intelligent and competent workers in this group 
should be channelled either into a university 
cadetship programme or into one of the already 
existing N .Z. Certificate in Science courses 
after one year in a laboratory. 

A small number of highly selected people 
would be processed through a bachelor of 
science degree on a bonded cadetship basis. 
While attending university they would be re­
quired to work in a clinical laboratory during 
vacation periods and be given a continuing 
exposure to the clinical situation throughout 
the year. The units which the students would 
undertake would be those of a normal uni­
versity course plus a selection which would be 
studied with the approval of the parent labora­
tory. Progress through the course would be 
continually assessed and the ability of the 
student to ultimately fill a senior post would 
be reviewed. Any failure to achieve satisfactory 
progress could be reason for terminating the 
contract, either during or at the end of the 
cadetship, the unsuccessful student being 
either returned to the laboratory assistant 
stream or advised to seek re-employment. It is 

felt that the selection of cadets after employ­
ment in a hospital laboratory for one year 
would minimise this need for re-direction. 

With the full implementation of such a 
scheme, based on the university, the present 
training system could then be phased out. Staff 
technologists at present employed could be 
regarded as equivalent to the cadetship trained 
technologist for salary and grading purposes. 
Staff at present in training would be given 
access to the cadetship scheme and appropriately 
graded medical technologists should be offered, 
as with the successful cadetship students, op­
portunities to proceed to higher academic 
qualification. 

. \11 proposals accept the use of professional 
education in appropriate forms. 

The most readily recognisable need in the 
education programme then would seem to be 
that at least part of the course, and preferably 
at its commencement, should consist of full­
time teaching at some educational institute . 
. \dministrative organisation within the labora­
tories vvould certainly be eased. A more applic­
able and related syllabus could well be devised 
with a more amenable learning atmosphere. 
While the very essential basic sciences could 
be retained and be more appropriately in­
tegrated and directed towards diagnostic 
laboratory work. T he students hopefully might 
then en ter laboratories familiar with the 
language, with a sound background and with 
some immediately useful abilities. 

It's a good beginning, perhaps more than a 
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beginning, perhaps the basis on which ideas 
could be built leading to an educa tional pro­
gramme worthy of recognition as a registrable 
basic qualification. It could be the very neces­
sary foundat ion for the tier of personnel rc­
quir.ed to maintain the diagnostic laboratory 
serv1cc. 

From it could grow other, more advanced, 
more specialised personnel. Personnel to modify, 
direct, manage and to accept responsibility. 

Why then has so little been achieved? Why 
has there been so much difficulty in melding 
an overall programme? Some say it is too soon 
to start altering things. At least one educational 
au thority has made this statement. On the 
other hand, if there arc difficulties, why per­
petuate them? 

Some say the programmes are too ambitious 
and over-education wi ll result. This is r ubbish! 
Is there such a thing as over-education:> It 
requires individual ability and drive to pursue 
any educational course. There are the re­
cognisable opportunities to step aside from 
further education in all the proposals. Supply 
and demand add further controls. 

Is there fear of or pressure from outside? 
't\'ot the pathologist surely? The better the 
technologist the better his laboratory. Besides, 
through established committees and the Medical 
Technology Board, communication is better 
now than it has ever been before. 

The technologist is a lready part of an alter­
nate tertiary education system whose worth is 
recognised by the univcrsities, if not all their 
products. 

_To, it is something more fundamental, sonH'­
thing more basical ly simple! 

It will certain ly take courage to make the 
appropriate decision but fundamentally I think 
it is because the technologist docs not know 
"ho hC' is. "'hat's more, he does not kno\1 
,,·hat he wants to be. There is no objective! 
In fact, not only does he not have a final 
objective, but at no stage in any programme 
submitted has an expected outcome been de­
fined. 

~o, I am wrong! In the second course de­
scribed, the objective was declared to be 'to 
produce a laboratory worker who has a sound 
theoretical knowledge of medical technology 
and the associated practical expertise to enable 
him to carry out all the prescribed procedures'. 
However, this statement was immediately 
negated by sta ting that any higher level of 
attainment would be la id clown in detail in the 
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training programme. 
This is a bit like trying to design a vehicle 

ll'ithout having made up one's mind whether 
it "·ill be a motorcar or a boat. Having decided 
what vehicle you want, you must decide then 
what you want it to do . 

. \11 the courses described so far have been 
ideas .. \ncl I use the word advisedly . . \n idea 
has been recommended and attempts have 
been made to fit the construction to various 
syllabuses but on no occasion has any attempt 
been made to establish a curriculum. Un­
doubtedly many of you are already asking­
' What is the difference?' 
. \ curriculum : 

1. Is the plan of activities by 11·hich a student 
may learn to develop those critical skills 
necessary to achieve the stated aims of a 
particular course or subject. 

2. It is designed for use by students, teaching 
staff and assessors (or users if you like) 
so that all will know what is to be achieved. 

3. In planning such a curriculum it is im­
portant to remember that the material 
which a student is expected to learn must 
always relate to the final expected outcome 
of the course as a whole. 

It must be evident therefore that one of the 
first things to be decided is the ' expected out­
comes'. It is equally evident that because of 
the nature of the work required to be clone in 
the laboratory these outcomes must involvc 
some: 
(a) crcative ability, 
(b) must generate logic and judgment and, 

above all, 
(c) the achiever must be able to discriminate. 

It is important therefore that ,,·hen designing 
expected outcomes \'erbs such as ' unclCI·stancls ', 
' applies '. ' evaluates', ' controls', ' identifies' 
·mel so on should always be kept in mind. 

Several governing points are essential in the 
design of a curriculum : 

1. The outcomes from a curriculum must be 
specified and measurable. 

2 . . \ curriculum should be suitable to the 
practical minimal needs of the vanous 
participants, whether they be society, 
student, fa culty or institute or the pro­
fession. 

3. The results of the curriculum must be 
achievable and must therefore take into 
account the student preadmission qualifi­
cations plus the human and physical re­
sources. 
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4. Because the needs already mentioned must 
invariably change (if there is to be pro­
gress) the curriculum must be capable of 
being modified according to requirements. 

Displayed in Figure 4 is the evol\'ement of 
such a curriculum design outlaid in stages. For 
clarity and, I hope, simplicity the chart is laid 
out in skeleton fashion only. 

The most difficult decision of all is un­
doubtedly deciding on a general instructional 
objective ; what is the final outcome desired or, 
more simply, what is wanted out at the end? 

Having decided this some of the disciplines 
or subjects whether they be within departments 
or even sub-professions, will become obvious. 
Participation in any one of these however, must 
have an objective, an outcome or level of 
achievement must be decided for each and, as 
in each stage, this must relate to the fi nal out­
come. 

To achieve this instructional objective the 
discipline or subject which for practical reasons, 
if for no other, will be divided into various units 
of instruction, but the make-up and construc­
tion of these units can only really be decided if 
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collective unit objectives are clearly established 
first. 

When particular teaching strategies are ap­
plied successfully to a unit of instruction specific 
behaviours or competencies will result. The 
Leaching strategies might be the straightfor­
ward lecture, or the group discussion, laboratory 
application, assignments or field experience. The 
behaviour may be recognised as understanding, 
being able to apply, evaluate, identify or con­
trol, to name but a few. 

What is described here is by necessity but a 
brief outline of curriculum development. 

I would now like to put fon1·ard one final 
proposal for a course of study for your con­
sidera tion which is governed by the criteria just 
outlined. 

T he proposal v1·as discussed briefly by the 
Education Sub-Committee of the Medical 
Technology Board and can, I think, be said to 
uti lise various points from the prev ious pro­
posals where they are seen as capable of 
achieving specifi c objectives. They aim to attain 
at its end as an ultimate outcome, a capable 
person who typifies medica l technology in its 
most advanced and progressive form. 

Three objecti ves .'\, B and C are conceived 
in this proposa l (see Fig. 5) : 

T he overall or final instructional obj ecti\'e 
or outcome-
(C) .\ laboratory officer who applies the scienti­

fic methods of a selected (specialist) 
discipline and who de\'elops, modifies, 
interprets and controls the quality of these 
methods for clinical diagnostic purposes. 

The central or core objective-
( B) . \ medical technologist " ·ho undertakes re­

sponsibility for a unit, section or depart­
ment of a clinical laboratory or small 
laboratory and who performs by request 
such procedures as vvill maintain an effi­
cient, broad laboratory service for the 
medical care of the patient. 

Both of these develop from personnel who 
appear first in the laboratory as-
C\ ) T he laboratory trainee who uses his educa­

tion programme productively and pro­
gressively in a clinical laboratory. 

The behaviours which might be expected to 
gain objective A would be that the trainee: 

l. U nderstands the basic sciences of chemistry, 
medical biology and laboratory technology. 

2. Relates and applies these fund amentals i.u 
simple clinical biochemistry, medical micro-



® 
Diagnostics 

N.Z. DISTRIBUTORS MEDICAL SUPPUES ( N.Z.) LTD. (SCIENTIFIC DIVISION ) 

lu 
C fluorescamine) 

a new fluorogenic reagent for assay of 
primary amines in the picomole range 

Automated Reagents 
This range of products with optimised substrate offers the simplest, fastest, 
and most complete system for optimised enzyme testing. Developed according to 
Roche's stringent quality control standards and recommendation of the German 
Society for Clinical Chemistry. Each reagent system Is packed In two bottles with 
precise volumes. Preparation only requires mixing the contents and the resulting 
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Instrumentation 
Laboratory Inc. 

Lex1ngton. Mass 

BLOOD GAS INSTRUMENTATION 
Introducing the IL513. 

The blood gas analyzer that 
leaves nothing to chance. 
1. Measured Values - pH, Pco 2and 

Po 2 determinations appear in 72 
seconds af ter au tomat ic samp le 
introduct ion. The display has Light 
Em itt ing Diodes (LED) of 4 d ig its 
each. 
A pushbutton at right of panel pro­
vides 1 Ox ex pans ion of Po 2 reado ut 
for pat ients on 100 %ooxygen. 

2. Calcu lated Values - Deri ved re­
sul ts for Base Excess, Actual Bi­
carbonate and CO Content d is­
p layed when the C'a1cu late Button 
is pressed. Tim e for comp lete 
ana lys is: 72 seconds. 

3. Warning Lights - Automati c 
monitoring c ircuits flash word ed 
message across top of d isplay 
panel if membranes rupture , if 
so lutio~ temperature fluctuates 
from 37 C, or if waste bottl e is 
full. 

4. Fingertip Control- A ll command 
conso le buttons and ad justment 
con trol s are on th e front panel , 
within easy reach of th e operator. 
Ca li brat ion Buttons 1 and 2, used 
in sequence, introduce high buffer 
and low gas s imultaneous ly fo r 
ba lance calibrat ion , t hen low buffer 
and high gas for s lope calib ration. 
Each step is preceded by automatic 
flush ing to remove contam inants. 
Slope ca libration is usual ly notre­
qu ired more t han once each lab 
sh ift . Sens iti ve , fin gert ip cont rol 
for microsampl in g is on right of 
panel , alongs ide asp irator and 
d irect ly under measuring tank for 
precise visual mon itoring of micro­
sample. 

5. No Sample-Splitting - Asp irator 
needle au tomatical ly draws a 
s ingle 500JJ> I samp le when Sample 
Button is pressed. When button 
flashes and operator withdraws 
syringe , the needle retracts auto-

LABORATORY DEMONSTRATION 

mat ica ll y into flushing chamber for 
thorough cleans ing. 

6. Pre-Heater- Blood samp le is 
aspirated directly to this unit , 
wh ich heats sample (including iced 
blood) to 37°C rap idly . Res ult : 
lengthy eq u il ib ration t im es are 
eliminated. 

7. Visible Bubble Chambers - Tran s­
paren t , and located on front of 
instru ment , al lowing operator to 
con firm vis ual ly that Lo or Hi gas 
is flowing , and at the proper rate. 
Purge button atop each chamber 
evac uates room air to help speed 
cali bration and assure equ ili brat ion 
accuracy . 

8. In The Clear - All electrodes and 
bath tanks are of transparent 
plastic or glass and fu ll y exposed 
to prov ide maximum visibi lit y to 
the operator. pH reference e lec­
trode and KCI tank are physica ll y 
isolated from main electrodes to 
prevent contam inat ion by b lood 
and cal ibrating gases. 

9. Nothing To Hide- See-through 
plumb ing shows how user-o riented 
design al lows operator to ident ify a 
malfunct ion immediately and 
correct prob lem qu ick ly. Every 
tube, tank and elect rode is trans ­
parent, accessible , repairab le or 
rep laceab le in minutes. These are 
bott les for au tomat ic int roduct ion 
of buffers and f lush so luti on , and 
for the collect ion of waste 
solut ion. Buffer pourin g chores for 
each analysis , along wi th buffer 
contam inat ion prob lems , have 
been elim inated. 

10. Hard Copy- Opt ionai iL315 Ticket 
Printer provides measured and cal­
culated values on individual cards 
iri laboratory format. Automatic 
printing of 3 cop ies eliminates 
transcribing errors. 

If you require a laboratory demonstration p lease write or phone Duned in 
40-169 . Ask for the Manager, Sc ient ifi c Division and make it a co llect ca ll. 

For further detai ls writ e to New Zea land representatives of Instrumen­
tation Laboratory Inc. 

Kempthorne Prosser & Co. Limited, 
Sc ient ifi c Division , 
P.O. Box 319, Dunedin . 
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Precision Comes In Many Sizes 

.. 

Oxford® 
SAMPLER® 
8000 Series 

-When It's An Oxford® SAMPLER"' Micropipetting System! 

The many Oxford " SAMPLER'" Micropipetting In­
struments would fill a laboratory showcase. 
You choose from a greater combination of capaci­
ti es and ranges- 60 in all. 
Oxford " SAMPLER • Micropipetting Instrum ents 
cover 1 through 5 microliters with the Oxford<" 
ULTR A-MICRO System. Then from 10 through 
1,000 mic roliters with or without the conve nient 
tip re lease. 
Take the 8000 Series shown here. Choose si ngle, 
dual or trip le range, for a total of 18 standard sizes. 
In single range, 14 add itional, "special" ' sizes are 
in stock, avai lab le immediately at no difference in 
price. Even less convent ional sizes may be or­
dered. 
But the Oxford • SAMPLER" 8000 Series gives you 
more than that. 
Buill-in accuracy. Each instrument is preca librated 
fo r accuracy and reproduci bili ty. No meniscus 
reading : no human error. 
Non-wetting disposable tip. Each sample is drawn 
into a fresh polypropylene tip, never into the in­
strument. No rinsing out residual materi al. No 
cross-contamination. 
Safety and Durability. None of the cleaning (and 
breaking) problems of glass pipetting. None of the 
dangers of mouth pipetting . Durabl e steel -tipped 
barrel and polypropylene body are built to last. 

They are not harmed by accidental contact with 
caustic reagents. 
Versatility. The instrument fits into tubes with mini ­
mum opening of 8 mm, inner diameter. With tip at­
tached, the instrument will pick up a sample from 
the bottom of a 150 mm cuvette. 
The Oxford • SAMPLER" 8000 Series has solved 
many laboratory micropipetting problems faster and 
more precisely than oth er methods. Let it begin 
solvi ng problems for you tomorrow. 

Now Available: 

Individually wrapped 

Oxford.!!' Sterile Tips 

;ABORATORrEs ~-ffl¥1-1-J-~ Sole NZ Agents- medic 
dds 
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You can have the same "patient" with 
known values for pH, Pco z and CO 
• your lab everyday 

hat "patient" is VERSATOL® Acid-Bas 
Known values at 3 levels-normal, aci­
dotic, alkalotic. Values that give you con­
fidence in the results of assays on actual 
patient samples-the critical unknown. 

The use of these known values also gives 
you confidence across the entire range of 
physiological response in your system 
for measuring pH, Pco 2 and C02 • 

VERSA TOL Acid-Base acts like the 
human sample because it is made from 
human serum with the same viscosity 
- and its levels simulate conditions found 
in your patients the only difference: 
known values. 

Warner-Lambert, 
37 Banks Road , 

Mt. Wellington. 

THE SAME UNCHANGING "PATIENT" 
EVERY DAY! CRITICAL QUALITY 
CONTROL DAY TO DAY. 

Dependable monitoring of patient sample 
results for: 
• Clinical Labs • Cardio-Pulmonary Labs 
• Respiratory Therapy • Dialysis 
• Intensive Care Units • Emergency Rooms 

VERSA TOL® ACID-BASE SERUM FOR 
BLOOD GAS QUALITY CONTROL 

P.O. Box 430, Auckland. 
Telegram "QUICKPILL ", 
Te lephone: 573- 109. 
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(~) indicates pathway s followed by a student to reach three objectives in an 
educational program for Medical Technology. 

An alternate pathway through a University 

biolog)', histology and cell morphology, 
haematology and blood grouping pro­
cedures. 

3. l.-ses and understands the terminology or 
these' disciplines. 

-1. Operates with confidence simple equipmcm 
for these procedures. 

5. Recognises and applies control measures 
to the procedures used. 

6. Questions the outcome of the procedures 
performed. 

l\1any units of instruction ,,·ill immediately 
become C\'ident, each one in turn ha\'ing as its 
objective the production of the specific be­
haviours just described which \\ ould allow ap­
propriate application immediately within 
clinical practice. The time requ·ired to achieve 
this level I sec as being one year (see Fig. 5). 

To attain the next objective (B) further 
competencies ..,,·ould need to be demonstrated. 
These I see as being: 

1. l.'nderstands basic departmental and staJ-r 
management methods. 

2. 'C'ses appropriate scientifi c procedures for 
estimating and supplying cli nica lly diagnos­
tic data. 

3. Understands the theoretica l background of 
core laboratory di sciplines. 

is also availablP whPn appropriate. 

+ . \pplics the background to new develop­
ments. 

5. Evaluates the findings from the scientific 
procedures for clinical situations. 

6. Controls the quality of the scientific pro­
cedures. 

ObYiously a longer period of clinical applica­
tion is necessary here and a period of three 
vears is recommended. 
' Equally obvious is the need for appropriate 
theoretical support and I would suggest that 
within this three years a minimum of at least 
l\\O sandwich courses, consisting of 12 weeks, 
be undertaken at times of choice and conveni­
ence to the laboratorv and to the educational 
centre. These sandwi~h courses to supply the 
academic material necessary for the under­
standing of a broad spectrum of laboratory 
knowledge. 

You \\'ill sec that I have labelled this level 
as being \\'Orthy of a Diploma in Medical 
Technology. 

You will also see that I have postulated that 
the level should academically equate with that 
achieved at the end of a second year of a uni ­
versity science degree and see it as imperative 
that communication and li aison be such that 
this degree of rec iprocity is assured. 
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Opportunity for selection by merit, supported 
by sponsorship or scholarship should then be 
available for the appropriate dip lomate to com­
plete a specifically designed science degree or 
even, should that diplomate justify it, proceed 
to an honours level. The honours level being 
accomplished by the selection and study of a 
specialist area within the clinical laboratory 
diagnostic service. 

At no time should a candidate for this stage 
of such a programme be divorced from the 
clinical application and background and each 
should be sandwiched with the other as is 
appropriate. 
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Such a curriculum development plan or 
course needs greater detail. But, once an under­
standing is gained of what is to be achieved 
and at which stage, each section can be taken 
separately and by being subjected to the same 
approach evolved into a detailed plan of action 
ll'orthy of implementing. 

One of the other proposals may appeal but 
I would recommend the last, the ultimate out­
come of which, and indeed the outcomes of 
each stage, will produce a spectrum of Medical 
Technology capable of meeting any diagnostic 
demands. 

The Laboratory Diagnosis of Alpha, -Antitrypsin Deficiency 
P. R. Joyce, BSc (Hons ) and E. D. Janus, MRACP 

Clinical Biochemistry Department, Christchurch Hospital, Christchurch 
Received for publication, June 1974 

Summary 
A severe deficiency of alpha1-antitrypsin 

predisposes to premature emphysema and liver 
disease. An absent or markedly reduced a 1 

band on visual inspection of a serum protein 
electrophoresis strip suggests this diagnosis. It 
should be confirmed by specific measurement 
of alpha1-antitrypsin by radial immunodiffusion. 
Phenotyping of alpha1-antitrypsin is described. 
This will reveal other genetic variants of less 
clinical importance. 

Introduction 
Alpharantitrypsin, a glycoprotein of mole­

cular weight 53,000, is the main component of 
the a1 globulin band on serum protein electro­
phoresis. Like other serum proteins, except the 
immunoglobulins, it is synthesised in the liver 
and secreted into the bloodstream. It has a 
normal serum level of 200-500 mgjlOO ml, 
although this value increases during tissue de­
struction, inflammation, neoplasia , pregnancy 
and oestrogen containing oral contraceptive 
therapy. Alpharantitrypsin is the major serum 
antiprotease and accounts for approximately 
90 percent of the serum antitryptic activity 
(Eriksson, 1965) 2 . 

Like all proteins, the syn thesis of alphar 
antitrypsin is under genetic control , and vari ­
ants are thus likely. Since 1963 when the first 
genetic deficiency of alpha1-antitrypsin was 

described by Laurell and Eriksson ( 1963) 9, 

twenty-one electrophoretic variants have been 
found (Kueppers 1973 )8 . While many of these 
variants are of no clinical significance, some 
cause a low serum alpharantitrypsin level 
which is of clinical importance. 

In 1967 Fagerhol and Laurel! ( 1967 ) 5 pro­
posed the protease inhibitor (Pi) system. This 
system interprets t'he electrophoretic variants as 
being due to codominant alleles at a single 
autosomal locus (called Pi). Each allele is 
assigned a letter (E, F, G, I, M, P, S, R, V. 
\V, X, Z) which depends upon the electro­
phoretic mobility of the variant. The normal 
allele is Pii\1 and the normal phenotype is MM. 
which is present in approximately 90 percent 
of Northern and Central Europeans. However, 
the frequency of t!he MM phenotype varies 
from 70 percent (in Portuguese ) to 100 per­
cent (in Mongoloids ) (Fagerhol, 1972) 3. The 
S and Z variants are the next most common 
alleles. In an unpublished survey of New 
Zealand Europeans carried out in this labora­
tory, we found 88 percent were MM, 7 percent 
MS, 4 percent MZ and 1 percent were other 
phenotypes. 

'Dhe presence of either or both of the Pi" 
and Pi' a ll eles results in a lowered level of 
serum alpha 1-antitrypsin. Thus as MM has a 
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normal level ( 100 percent ) , an MS 70 percent, 
an MZ 60 percent, an SS 60 percent, an SZ 
30 percent and a ZZ 15 percent of the normal 
level. However, in practice there is considerable 
overlap of the values for ~he different pheno­
types. T his is probably clue in part to tihe wide 
normal range (200-500 mg/ 100 ml ) . 

Low levels of serum alpha1-antitrypsin, 
especially seen in ZZ and SZ phenotypes, pre­
dispose the early onset of the lung disease 
emphysema. Typically ZZ indiYiduals will de­
,·elop emphysema and the resulting shortness 
of breath in their twenties or thirties (Lieber­
man, 1973) IO. The occasional ZZ individu~ls 
in their sixties or older who have only m1ld 
emphysema are non-smokers and have worked 
in an environment free of lung irritants. The 
MZ phenotype also predisposes to emphysema. 
but not to the same extent. 

The presence of the Pi" allele is also related 
to liver disease in both infants and adu lts 
(Sharp et al., 1969) 12 . It appears that the Z 
alleli c product is abnormal and cannot be 
secreted from the liver (Bell and Carrell. 
1973 ) 1. This causes a build up of abnormal 
alpharantitrypsin in granu les in t!he liver. 
These deposits may be seen in PAS stained 
liver sections (pretreated with diastase to re­
move glycogen ) (Lieberman et a.l. , 1972) 11 . 

The clinical aspects of alpha1-antitrypsin 
deficiency has been recently reviewed by Janus 
and Carrell (1974)\ Kueppers ( 1973) 8

, Lieber­
man (1973 ) 10 and Greenberg eta/. ( 1973)n. 

:\lethods and Results 
Serum Protein ElectrojJhoresi.l 

On routine protein electrophoresis (Fig. 1) 
the severe deficiency states (phenotypes SZ 
and ZZ) of alpha1-antitrypsin may be detected 
by a markedly reduced or absen t a1-globulin 
band. . \11 such cases should be checked by 
radial immunodiffusion or antitryptic activity 
measurements. . \s a gross alpha1-antitrypsin 
deficiency is present in approximately 1 in 
750 of the population, and in a considerably 
higher proportion of respiratory and liver 
disease patients, a low a1 level is probably not 
too uncommon . Visual inspection of a long 
electrophoretic run is the best way to detect 
this. The abnormality may often be missed if 
only a scan is performed. In our experience 
cellulose acetate or cellogel is the most satis­
factory supporting medium for screening pur­
poses. 

T he alpha1-antitrypsin variants causing a 
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partial defi ciency are very difficult if not im­
possible to detect with any certainty by serum 
protein electrophoresis. . \s these patients are 
not at the same risk as those severely deficient 
in alpharantitrypsin, it is probably not so im­
portant at the present time to detect partial 
deficiencies. 

1 

2 
3 

P.C 

D.C 
w.c 
M.C 
s.c 
F.C 

G.C 
11 

12 
F1c. I. - Serum protein electrophoresis (cellulose 
acetate) on individuals with normal (I, :!, 3, and II ). 
intermed iate (D.C. and 12) and low levels of 

a, antitq•psin. 

Radial Immunodiffusion 
The level of serum alpha 1-antitrypsin may be 

determined by radial immunodiffusion . Suitable 
plates are commercially available. We used M­
Partigen plates supplied by Behringwerke. A 
l in 10 dilution of serum is used if the a 1 

band is normal on serum protein electro­
phoresis, a I in 5 dilution if the a1 band is 
of intermediate intensity and undiluted serum 
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Table I 
Serum alpha1-antitrypsin levels as determined by radial immunodiffusion for vanous pheno-

types. Phenotyping was done by acid starch gel electrophoresis. 
Phenotype MM MZ 
Individual 290 165 
Values in 260 165 
mg/100 ml 235 180 

360 170 
340 185 
380 180 
475 135 
520 175 
225 140 
320 125 
275 125 
225 175 
235 130 
220 175 
235 165 
215 175 
205 185 
225 165 
290 130 
600 135 
235 170 
300 160 
195 165 
270 120 
335 160 
230 135 

Average 296 158 
Range 195-600 120-180 
%Normal Value 100 54 

if there appears to be an almost complete 
absence of the a 1 band. Serum levels of less 
than I 00 mgj I 00 ml are a good indicator of 
a severe alpha1-antitrypsin deficiency, and levels 
from 100-200 mg/ 100 ml indicate a 
partial deficiency. Levels over 200 mg/ 
100 ml are probably indicative of a 
normal phenotype (MM), but other pheno­
types may have levels in this range (see 
Table I) . This is particularly so for \\·omen "''ith 
a partial deficiency who are pregnant or on 
oral contraceptives. This also applies to any 
person with a partial deficiency who has an 
acute infection. The effect of oestrogens and 
acute infection is to raise intermediate levels 
into the low normal range. 

Serum Antitryptic Activit)• 
Serum antitryptic activity may be determined 

by the method of Eriksson ( 1965 ) 2 . While 
alpha1-antitrypsin is not the only antitryptic 
protease in serum it is the main one and it 
has been shown that antitryptic activity is a 
good indicator of alpharantitrypsin levels. 
Serum antitryptic activity measurements will 
give similar results to radial immunodiffusion 
and for the clinical laboratory without a special 

MS ss sz zz 
220 120 90 84 
185 185 90 30 
175 145 60 37 
230 165 66 41 
175 100 43 
135 95 42 
185 99 68 
240 85 64 
230 75 81 
165 85 '27 
200 40 
175 59 
200 '!9 
210 29 

25 
22 
25 
31 

195 154 85 43 
135-240 120-185 60-100 :!2-84 

66 52 29 1 :) 

interest in alpha 1-antitrypsin, it would be suf­
ficent to measure alpha1-antitrypsin by radial 
immunodiffusion or the serum antitryptic acti­
vitv. 
Acid Starch Gel Electrophoresis 

. \cid starch gel electrophoresis was introduced 
by Fagerhol and Braend ( 1965 ) 4 and is the 
basis of the protease inhibitor phenotyping 
system. The method is described in some detail 
below. 
Afaterials 

Gel buffer-21 g citric acid, 23 g tris m one 
litre. pH 4.9. 

Gel-33 g hydrolysed starch (Connaught). 
17.5 ml gel buffer and 250 ml distilled water 
was heated and evacuated and poured into 
a gel plate measuring 20 em X 12 em X 
0.8 em. The gel was allowed to solidify by 
placing it at 4°C for one hour. 

.-\node buffer-23.5 g citric acid, 30.4 g 
K 2HP04 in two litres. pH was 4.4. 

Cathode buffer-74.2 g boric acid, IO g 
sodium hydroxide in two litres. pH was 7.9 to 
8.0. 

Fixing solution- acetic acid / methanol /wa ter 
in ratio of 1:5:5 by volume. 
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Staining solution-1 g amido black (naphtha­
lene black 12B ) in one litre of fixing solution. 
Method 

Small fi lter paper (Whatman 3MM) wicks 
(approximately 1~-2 em X t-! em) were 
soaked in serum and then inserted in a cut in 
the gel approximately 2 em from a long edge. 
Ten sample3 were inserted into each gel. The 
loaded gel was placed in a \\·ater-cooled electro­
phoresis tank with the samples at the cathode 
end and 3MM filter paper used as wicks. The 
gel was run for four hours at approximately 
45 rnA (constant current) wit'h a voltage of 
100-160 v. - - --- - - -- - - -- -

FM F5 IM MM 

7':> 

It is possible to run two gels in parallel for 
eight hours at approximately 48 rnA and 
80-100 v. 

. \fter the run the \Nicks were removed and 
the gel sliced. Staining solution was poured on 
tlw gel, left for 10 minutes, and then the gel 
"'as fixed and cleared in the fixing solution. 
The alpha1-antitrypsin (or pre-albumin) bands 
were clearly visible within an hour. 
Results and InteTpretation 

Figure 2 below is a schematic diagram of the 
patterns observed for various phenotypes. Com­
pare \\'ith Figure 3, a photograph of an actual 
gel. Interpretation of the patterns seen upon 

- -- - - -- - - -
-

MS 55 5Z MZ zz 
fiG. 2.-Schematic diagram of acid starch gel 
electrophoretic patterns for vanous phenotypes of 

a, antitrypsin. 

MM MM MM MM MS MM MM MM sz 
f 1o. 3.- Photogra ph of a gel showing the MM, M Z, 

ZZ, M S. SS and SZ phenotype pa tterns. 

MZ MZ 
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acid starch gel electrophoresis requires consider­
able experience as the differences between some 
phenotypes is rather subtle, depending on both 
the intensity and distribution of the bands. 

The MS, FM, IM and FS phenotypes are 
relatively easily identified. The two main pro­
blems are in distinguishing the 1'v1M and :tviZ 
phenotypes and in typing other rare phenotypes, 
particularly SS, SZ, and ZZ. The main dif­
ference between the MM and MZ phenotypes 
is one of intensity of bands. While the 1\fM and 
MZ phenotypes can usually be distinguished, 
radial immunodiffusion or serum antitryptic 
activity measurements are useful in doubtful 
rases . Especially in patients vl'ho arc pregnant. 
on oral contraceptives, or with acute inflamma­
cion, eleva ted alpha1-antitrypsin levels occur 
and it may occasionally be very difficult to de­
finitively identify an MZ as such. 

The rare phenotypes, notably SS, SZ and ZZ 
arc, with experience, not too difficult to identify, 
especially if radial immunodiffusion or serum 
antitryptic levels are available. 
Two Dimensional Immuno electrophoresis 

This technique developed by Fagerhol and 
Laurell ( 1967)" is a sophisticated extension of 
the acid starch gel electrophoresis method and 
is mainly useful in confirming the rvrz pheno­
type in difficult cases. 
Materials and Methods 

Barbitone buffer-9.2 g barbituric acid , 
51.5 g sodium barbitone in fi\'e litrcs . pH 8.6. 

0.3 g agarose (Baker) and 15 ml of barbitonc 
buffer \\·ere heated in a " ·atcr bath until the 
agarose had completely dissolved. 6 ml of 
clear agarose solution and 200 td of rabbit 
immunog-lobulin against human alpha 1-anti­
trypsin (Dakopatts) were mixed and poured 
onto a preheated and clean, warm glass plate 
(approximately ?:J em X 5 em). T he solution 
solidified into a gel, which was left at least 
half an hour before use . 

. \pproximatcly 1 em from a long edge, a 
trough of approximately 5 em X ~ em was cut 
into the agarose gel. Into this trough was 
placed a strip from an unstained starch gel 
which had been run as previously described. 
T he starch gel strip had only one sample on 
it and had been cut out in the direction of 
electrophoresis. T he alpha1-antitrypsin bands 
were near the middle of the strip, and the sol­
vent front \\·as 1-1 em from one end of the 
strip. 

Two samples on their respective gel plates 
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were placed side by side in an electrophoresis 
tank \\'ith the samples at the cathode end. Filter 
paper (Whatmann 3MM) was used as wicks. 
The plates were run for 3-3~- hours at 300-
320 v and 20-30 rnA. 

The plates were removed from the electro­
phoresis tank and placed in saline solution for 
2+ hours or longer. They were then stained 
with 0.1 percent amido black in fixing solution 
for 10 minutes and v\·ashed in acetic acid / 
methanol / water (1:5:5). 
Results and Interpretation 

. \dcquatc resu lts from two-dimensional im­
munoelectrophoresis are mainly dependent on 
a good separation of bands upon acid starch gel 
elec trophoresis. T his is to be expected as this 
crossed electrophoresis is really only a ' scan ' 
of the alpha 1-antitrypsin on the first dimension 
gel. Hence, the two-dimensional immunoelectro­
phoresis seldom gives more information than a 
good result upon acid starch gel electrophoresis. 
However, it may help distinguish MZ variants 
with a lhigh alpharantitrypsin level from the 
MM phenotype because of the presence of 
slightly la rger Z bands. Tlus is best seen by 
studying Figure 4 which is a schematic dia­
gram of va rious phenotypes on two-dimensional 
immunoelectrophoresis. Photographs of actual 
patterns on agarose gels are shown in Figure 5. 

zz 
__/'V\ 

+ 

ss 
~ 

sz 

~ 
F1c. 4.- Schematic diagram of results obtained by 
two-d imensional immunoelectrophoresis for various 
phenotypes. Note the higher and wider Z bands in 

the MZ compared with the M i'v!. 
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MM 

MZ zz 

F;o. 5.-Photcgraphs of MM, MZ, MS a nd ZZ 
phenotypes on two-dimensional immun()e]ectrophoresis. 

Discussion 
While most clinical laboratories will not have 

to consider doing alpharantitrypsin pheno­
typing, all should be aware of the significance 
of alpha1-antitrypsin deficiency. Particularly 
important at this time is the detection of in­
di\'iduals with a se,·ere deficiency. VVhile care­
ful visual inspection of the a 1 band on serum 
protein electrophoresis strips will detect these 
severe deficiencies, radial immunodiffusion 
1·alues or serum antitryptic acti\'ity levels are 
necessary to confirm the severe deficiency. 

At the present time, alpha1-antitrypsin de­
ficiencies, like all genetic disease, cannot be 
cured. However, early detection of the severe 
deficiency individuals v1·ho are at grave risk of 
developing crippling respiratory disease or liver 
disease is most important. It allows them to be 
counselled on ways to protect their lungs (e.g., 
not smoking and avoidance of dusty environ­
ments). In this way the person with severe 
alpha 1-antitrypsin deficiency may delay the 
onset of the inevitable emphysema to their 
sixties and lessen its ultimate severity. 
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Assessment of Ion Exchange Chromatographic Separation of Creatine Phosphokinase 
Isoenzymes as a Basis for Screening for Malignant Hyperthermia 

Kathleen M. Jarvis 
Middlemore Hospital, Auckland 

Adapted from a thesis submitted in partial fulfilment of the examination fo1 Qualified Technical Officer, 1973. 
and summarised b)' D. A. i\-fcArthur 

Introduction 
Malignant hyperthermia is a recently noted 

but often fata l complication of general anaes­
thesia. . \fter the administration of any com­
monly used muscle relaxants the susceptible 
patient develops a rapid rise in temperature 
and muscle rigidity; temperatures often ex­
ceed 106°F with a. mortality rate of 70-80 per­
cen t8. Muscle rigidity, metabo·J.ic acidosis, 
hyperka laemia, release of potassium, myoglobin 
and other cellular components into the blood 
stream occurs, and this is attributable to 
alteration in muscle cell permeability and, or 
necrosis of muscle. The susceptibil•ity to de­
velop malignant hyperthermia is due to a genetic 
anomaly5, mostly in individuals with a myo­
pathy which is inherited as a dominant 
characteristic, and also in young patients in 
whom physical abnormalities are present. 

Micldlemore Hospital ihas a. plastic surgery 
and orthopaedic ward for children with con­
genital deformities and as these children may 
be anaesthetised several times \\"e have a 
special interest in detecting malignant cases 
prior to operations. 

Currently a raised serum Creatine Phos­
phok·inase level appears to be t'he best pre­
dictive index routinely available. Some 
investigation of the place of serum pyrophos­
phate7· 0 analyses has been carried out but 
correlation between this parameter and malig­
nant hyperthermia is not good. Clinical 
appraisal is important, with patients showing 
congenital muscular defects being considered 
in a raised risk category. 

As serum Creatine Phosphokinase activity 
derives from various tissues and is therefore 
relatively non-specific, being raised in various 
conditions, this limits the usefulness of the test. 
It was therefore decided to investigate a pos­
sible method of separation of CPK isoenzymes 
by using an Ion-exchange Resin to separate 
the protein fractions and to perform CPK 
enzyme esvimations on the protein eluant. It 
was hoped that relative increases of various 
isoenzymes would provide a screen for poten­
tial risk of malignant hyperthermia. 

Ion-exchange chromatography is a relatively 
new type of absorption chromatography which 
may be loosely defined as the analysis of mix­
tures of compounds by differential absorption 
on a solid support medium through which the 
mixture passes. Ion-exchange chromatography 
is typically performed down a vertically 
mounted cylindrical column. Simply, a sample 
of the mixture to be fractionated is 
applied to the top of the tube packed 
with particles of insoluble material con­
taining chemically bound charged groups with 
counter ions capable of reversible exchange. 
The particles interact electrostatically with 
compounds in the sample. A liquid phase is 
passed clown the column and the compounds 
are carried through at different rates depend­
ing on their interaction with the particles . 
Hence, the rate of migration of a compound 
depends on the relative numbers of its mole­
cules that remain in the liquid phase, compared 
with the number that are electrostaticall y 
bonded to the ion-exchange part>icles at every 
point clown the column. 

Ideally, migration of the compounds of in­
terest \\"ill be appreciably slo\\"er than the flo" of 
liquid phase through the column so that 
multistage absorption and desorption of the 
compounds is achieved. 

In the study presented, a SlllYey of normal 
sera was compared with results from patients 
with raised CPK ,-alues clue to heart muscle 
defects and also from families of known cases 
of malignant hyperthermia to establish any 
abnormal pattern of CPK isocnzymes which was 
specific to either group. As an ultimate aim 
it was hoped that information obtained would 
lead to the development of a simpl·ified method 
suitable for use in screening for potentially 
dangerous cases prior to operations. 

It is of interest to note that the paper of 
Zsigmond and associates reported that in con­
trast to the predominance of the MM 
isoenzyme (slow moving) in normal adult 
serum and skeleta l muscle, a dominant BB 
isoenzyme (fast moving ) was found in the 
affected malignant hyperthermia patients and 
their fami lies. 
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Method 
( 1 ) Ion Exchange Chromatography. 

After considerable investigation of resin, 
serum dilu-t:ion, molarity gradient, rate of elu ­
tion, the following methodology was adopted . 

'Vhatman DE 32 ion-exchange resin was 
used in a glass column, diameter, 2.5 em. The 
column heigiht was 6.2 em. 

After rinsing the column with 0.05 M Tris­
HCI buffer, pH 9. A serum/buffer dilution 
( 1 m l serum diluted to 4·0 ml with 0.005 M 
Tris-HCI buffer was allowed to penetrate 
resin column. Molarity gradient of buffer in 
reservoir was increased from 0.05 M by addi­
tion of 1 M NaCI from burette. 

Eluant was collected at approximately 2 
drops/sec after passing through a flow cell in 
the recording spectrophotometer (Unicam 
SPBOO). 

Absorbance/ time scan of protein was read at 
295 nm and the eluant was collected in approxi­
mately 2.3 ml fractions of estimation of CPK 
levels. 
(2) Enzyme Estimation 

( i) 2.0 ml eluant. 
(ii ) 0.03 ml 10 percent v/v acetic acid. 
(iii ) 0.2 ml CPK reagent (Rosalki reaction). 
It was found convenient to prepare a con-

centrated kitset reagent with only one-third of 
the stipulated volume of water. 

( iv) Solution mixed and incubated 5 mins 
at 37°C. 

( v) Initial absorbance (. \ 5 ) then read at 
340 nm against reagent blank as refer­
ence. 

(vi) .\ftcr incubation for 1 hour at 37°C, 
final absorbance read (.\no). 

(vii) Enzyme level = .\no -,\;;. 

The results were presented grnphically by 
calculating the molarity at various stages of the 
chromatograms and plotted the following para­
meters against time. 

( i ) Protein concentration (absorbance at 
295 mm). 

(ii ) CPK enzyme level ( 6A). 
(iii) Molarity of buffer. 
Six normal sera, six abnormal (high CPK) 

sera and four sera from cases of families associa­
ted with malignant hyperthermia were assessed 
on the basis of the above procedure. The follow­
ing are typical graphs ill ustrating the three 
panels (Fig. 1). 

(a) Normal. 
(b) Ra ised CPK (heart or muscle) . 
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(c) Malignant hyperthermia. 
For comparison, in this summary protein con­

centration and CPK isoenzyme level have been 
graphed against molarity of buffer. 

Discussion 
By comparison of resul·ts from the normal, 

abnormal, and malignant hype1thermia surveys, 
there was a definite increase of the CPK iso­
enzyme activity in abnormal and malignant 
hyperthermia patients, which 'had already been 
established in previous work. 

As there " ·ere only a relMively few known 
cases of malignant hyperthermia from which 
we could obtain a macro specimen to analyse, 
the scope of comparison was limited. However, 
from the four malignant hyperthermia cases in 
the Auckland to Hamilton area available, there 
did not appear to be any specific enzyme pat­
tern common to all four specimens tested . 

In each normal serum tested most of the 
major enzyme peak was eluted by buffer 
molarity of 0.16. In five out of the six ab­
normal sera only approximately 50 percent of 
the enzyme was eluted by buffer molarity of 
0.1 6 with the remainder of the major peak 
being eluted by buffer molarity of 0.21. The 
malignant hyperthermia sera did not fit as a 
group, into this latter division. 

As mentioned in the introduction the recent 
paper by Zsigmond and associates 10 reported 
that in contrast to the predominance of M1I 
isoenzyme (slow-mo\'ing) in normal adult serum 
and skeletal muscle a dominant BB isoenzyme 
(fast-mo\'ing ) was found in ma lignant hyper­
thermia patients and their families. 

In the studies here presented the major 
enzyme fraction is found in the gamma globulin 
protein region and is presumably MM iso­
enzyme. This was found in each of the four 
sera from families associated with hyper­
thermia. 

In one of these four sera howcYcr this band 
was much finer and smaller and \\·as fo llowed 
by a large band on increasing the buffer 
molarity. T his second band may have been 
predominantly BB isoenzyme. 

T he small panel of sera from families as­
sociated with malignant hyperthermia did not 
yield a specific pattern by this technique. Two 
sera of this panel presented patterns typical of 
those from normal sera. As the total CPK in 
these two cases was \\·ithin normal limits it is 
likely that these persons were not exhibi ting 
an ' a t-ri sk ' characteristic. O n the other hand 
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the serum with the highest total CPK from 
this panel presented a CPK pattern great·ly 
different from others in the survey. 

In this case elution of the initial enzyme peak 
was completed when the buffer molarity 
reached 0.22. With ascending buO'er molarity 
a further large peak was eluted over the mola­
rity range, of 0.22 to 0.29. 

On the basis of this limited survey it would 
appear that simplified screening test for hyper­
thermia 'at-risk' patients presenting for surg­
ery may be developed using such ion-exchange 
media with specific investigation of elution by 
bufTer of molarity 0.22 followed by elution by 
buffer of molarity 0.29. 

It was clear that fuPther investigation of sera 
from cases of malignant hyperthermia would 
be required to confirm this poten tial approach 
to pre-operation screening. 
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Serum Lipid Techniques in New Zealand 
R. W. L. Siebers, ANZIMLT 

Pathology Department, Hawera Hospital* 
delivend to the NZI MLT Annual Conference, New Plymouth, August 1974 Based on a pajJer 

Introduction 
Ever since Frederickson introduced his classi­

fication of the hyperlipoproteinaemias in 1965, 
an increasing number of laboratories estimate 
the various lipid fractions. :\]so since then new 
techniques, interpretation of results and screen­
ing tests have been introduced. This report will 
present the results of a lipid questionnaire sent 
to biochemistry departments of pathology 
laboratories in :'\ew Zealand. 
Results 

Questionnaires \\'ere sent to forty-four public 
hospital laboratories and t\\'enty-one private 
laboratories. Forty public hospital laboratories 
and nineteen private laboratories replied, of 
these eight laboratories do not estimate any 
lipid fraction and send them to other labora­
tories for analysis. The questions, and their 
results ll'ill be presented individually. 
Question 1. Do you phenotype according to 
Frederickson J 

Thirty laboratories do, twenty-one do not. 
Question 2. What method do you use for 
serum cholesterol? 

For simplicity the methods were grouped to-

gether under the main methodologies, although 
different extraction reagents and many modi­
fications to the techniques were used. 

. \ UTOU:\ TED 
Ferric Chloride/ Sulphuric . \cid: + 
.\cetic .\nhydriclefSulphuric .\cid: 7 

"TO?\-.\UTOl\1.\TED 
Ferric Chloride/Sulphuric . \cid: 23 
. \cetic . \nhyclride/Sulphuric . \cid: 17 

Eight laboratories used commercial kitsets. 
Question 3. What method do you use for 
serum triglycerides? 

. \gain for simplicity methods were grou peel 
together under the main methodologies. 

.\UTOM:\TED 
Fluorimetric Hantzch: + 
Colorimetric Hantzch: 2 

XO T-.\UTOM.\TED 
Fluorimetric Hantzch: 1 
Colorimetric Hantzch : 33 
Enzymatic (li.V.): 3 

Twenty-five laboratories used commercial 
kitsets. 
Question 4. What method do you use for 
serum total lipids? 

* Present address : Biochemistry Department, Memorial H ospital, H astings. 
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Fifteen laboratories estimated total lipids and 
all used the sulphuric-phosphovanillin reaction. 
Of these, three laboratories used commercial 
kitsets. All these laboratories were asked the 
additional following questions. 
(a) Why does your laboratory estimate serum 

total lipids? 
(b) What use do you think serum total lipids 

have in a lipid screening profile-;> 
(a) The main reasons stated for estimating 
serum total lipids are: 

1. The doctor specifically requests it. 
2. To quantitate the lipoprotein fractions 

from the electrophoretogram. 
3. As a rough check on the cholesterol and 

triglycerides results. 
(b ) For the latter question the often expressed 
opinion was that serum total lipids do not seem 
to h ave any value in lipid screening profiles. 
Question 5. What support medium, buffer 
and stain do you use for lipoprotein electro­
phoresis ? 

SUPPORT MEDIUM 
Cellulose Acetate: 32 
. \.garose Gel : 3 

BUFFER 
TrisfBarbital: 22 
Barbitone/Sodium Barbitone: 11 
Barbitone/ Acetate: 1 
Barbitone/EDT.'\: 1 

STAI T 

Oil Red 0: 26 
Sudan Black 1 0 B : 1 
.\mido Black 10 B: 1 
Fat Red 7 B: 3 
Sudan 1 V: 3 
Schiff's stain: 1 

One laboratory uses acrylamide gel on 
selected cases. 
Question 6. Do you use any scrC:'ening tests -;> 

Three laboratories do and all used Pre­
cipitest (Searle Diagnostics) as a preliminary 
screening test. 
Question 7. Do you estimate any of the other 
lipid fractions? 

One laboratory performs immunological 
studies on selected cases using anti-. \po _ \. 
B and C and an ti L P X. 

One laboratory estimates phospholipids on 
selected cases. 

One laboratory estimates alpha-lipoprotein 
cholesterol using heparin-MnCl~ precipitation 
on selected cases. 

Five laboratories use a commercia l kitset for 
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the estimation of serum low density lipoproteins. 
Question 8. Do you perform lipoprotein 
electrophoresis on all samples submitted for 
Fredrickson's classification? 

Ten laboratories do so. Laboratories not doing 
so either have no facilities for lipoprotein 
electrophoresis, or only do so when serum 
cholesterol and / or triglycerides are elevated. 
Question 9. In your cholesterol method do you 
correct for bilirubin interference? (Only labora­
tories using the direct non-automated Lieber­
mann-Burchard reaction.) 

Two laboratories do so and both subtract 
5 mg cholesterol per mg of bilirubin. Of the 
fifteen laboratories who do not correct, three 
include a serum blank. 
Question 10. Do you scan your electrophoresis 
strips? 

Fourteen laboratories do so, and of these four 
report the lipoprotein fractions in mg/ 100 ml 
as lipid. 
Question 11. Do you subtype Fredrickson's 
type II? 

Sixteen laboratories do and twenty do not . 
Of the latter, five laboratories leave the inter­
pretation of the resu lts over to the medica l 
staff. 
Question 12. Hovr many times do you do 
lipid analys is on a patient before reporting a 
definite phenotype? 

. \t the clinician's discretion: I 7 
Three times: 8 
Twice: --1-

0nce: 5 
QuPstion 13. What instructions do you gi1·e 
the patient before taking blood for lipid 
analysis? 

. \il fifty-one laboratories asked them to fast 
overnight. . \dditionally, four laboratories 
stipluated a two-week normal diet; three labora­
tories stipulated two days alcohol abstinence. 
Two laboratories stipulated three clays alcohol 
abstinence plus two ,,·eeks normal diet; two 
laboratories stipulated a three-day normal diet: 
and one laboratory stipulates a four-day lo11 fat 
diet. 

One laboratory docs not use a tourniquet 
when taking blood and another laboratory is 
studying the effects of posture on blood lipids. 
Question 14. Do you use any other methods 
or formulas as aids when phenotyping the 
hyperlipoproteinaemias? 

Four laboratories use the following formula 
for calculating the beta-lipoprotein cholesterol. 



~ Sampler Micropipetting System: 
10, 20, 25, 50, 100, 200, 250, 300, 500 microlitres 
and 1 ML. 

A Handful 
of Precision 

and Economy 
and Time Saving 

CfBJ 
DIAGNOSTICS DIVISION 
PFIZER SAMPLER- Micro Pi petting System 

Product 

Mono Range SAMPLERS 
PFIZER SAMPLER 
PFIZER SAMPLER 
PFIZER SAMPLER 
PFIZER SAMPLER 
PFIZER SAMPLER 
PFIZER SAMPLER 
PFIZER SAMPLER 
PFIZER SAMPLER 
PIFZER SAMPLER 
PFIZER SAMPLER 

Dual Range SAMPLERS 

Cat No 

614E 
603E 
609E 
604E 
605E 
606E 
611E 
613E 
607E 
608E 

Stze 

H ~~l white tips 
100 ~ I 
200 ~ I 

250 ut} 
300 ul yellow tips 
500 ~I 

I 000 ~I green tips 

PFIZER Dual Range SAMPLER 689E 20 & 50 ut l h't f 
PFIZER Dual Range SAMPLER 690E 50 & 100 ~I w 1 e IPS 

Triple Range SAMPLERS 
PFIZER Tnple Range SAMPLER 691 E 50 100 & 200 ~I 
SUPPLIES white tips 

Otsposable moulded. non-
wettable WH ITE 
polypropylene t1ps 640E 1 x 1.000 11ps 
Dtsposable moulded. non-
wettable YELLOW 
polypropylene t1ps 641 E 1 x 1.000 t1ps 
Otsposable moulded. non-
wettable GREEN 
polypropylene liPS 642E 1 x 1.000 t1ps 

® DIAGNOSTIC DIVISION 

HARRISONS & CROSFIELD 
(N.Z) LTD 

AUCKLAND WELLINGTON CHRISTCHURCH 

Sole New Zealand Agents 
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Micro litre pipetting by manual methods can 
present many problems. Manual pipetting is time 
consu ming, ted ious, and may be a source of error 
because of faulty meniscus read ing. Pipet clean­
ing and breakage are add it ional problems to 
contend with . 
PFIZER SAMPLER has been des igned to solve 
these problems. Each SAMPLER is precalibrated 
in an individual size from 10 microlitres through 
1 ml, with an accuracy and reproductibility of at 
least · 1 °o. The system does not rely upon 
meniscus reading, so the possibility of human 
error is eliminated. 
The sample material is drawn into a disposable 
polypropylene tip The sample never enters the 
instrument. and a fresh tip is used for each sample 
so there is no poss ibility of cross-contamination. 
The disposable tips are non-wetting. Th is 
eliminates the need to rinse the tip of any residual 
sample, and provides the advantage of a rapid 
"to deliver" technique with the accuracy of a 
"to contain " method. 
The design of the SAMPLER enables it to fit into 
any tube that has a minimum open ing of 8 mm I.D. 
And the instrument will touch the bottom of a 
150 mm cuve tte. (Both of these fun ct ions are 
illustrated above.) Accidental contact with caust ic 
reagents on the walls of the cuvette will not harm 
the polypropylene shaft. 
PFIZER SAMPLER is solv ing micropipett ing 
problems in thousands of laboratories, and at a 
ve ry economical cost. 
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JINTAN TERUMO 
"VENOJ ECT" Blood Collecting System 
Presenting a Full Range of Vacuum Tubes 

* Blood Testing System. 
* Vacuumed Blood Collecting Tubes. 
* Eliminating Hemolysis and contamina­

tion, which might arise in transferring 

blood to other tubes. 

* Already washed and completely dried. 
Accurate data on blood tests. 
Tubes available with and without addi­

tives in capacities from 2ml. to 20ml. 

~ TERUMO DISPOSABLE VENOJECT 
~ BLOOD-COLLECTING SYSTEM · 
Manufactured by· JINTAN TERUMO CO .. LTC. Shibuya-ku. Tokyo,Japan. 

Sole Distributor in New Zealand. lEI· Ill 
IDL1 

EBOS DENTAL & SURGICAL SUPPLIES LTD 

Incorporating Early Bros. and Oral Supplies Ltd 

Christchurch, Auckland, Wellington. Dunedin . 
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Beta cholesterol = total cholesterol 

{

Triglycerides } 
- + 40 

5 
Results above 210 indicate type II, belo\\' 

190 type IV. 

Two laboratories perform ultra centrifugal 
analysis on suspected type III subjects. 
Question 15. What is your laboratory's normal 
range (including age and sex differences) for 
cholesterol and triglycerides? 

Most laboratories quote only one normal 
range, some quote normal ranges for two to 
three groups, while only a fe\\· quote a com­
prehensive normal range dependent on age . 
However some laboratories quoting one normal 
range on their report form make an allowance 
for age when phenotyping. Quite a few labora­
tories using commercial kitsets quote the nor­
mal range from the company's literature. De­
pending on method-the upper normal value 
for serum cholesterol was as far ranging as 
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from 280 to 350 mg/ 100 ml: for serum trigly­
cerides from 140 to 220 mg/ 100 ml and for 
serum total lipids from 750 to 1,000 mg/ 
100 mi. 
Summary 

The results of a recent lipid questionnaire 
sent to 1 Tew Zealand pathology laboratories 
regarding methodologies are presented. As the 
questionnaire was sent in October 1973, the 
above results may not be completely up to 
date as some laboratories may have changed or 
added to their methods. 
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. \. satisfactory method for measuring platelet 
retention in glass bead columns is difficult in 
terms of the ability to get the necessary com­
ponents in this country. Therefore a description 
of the needed modification of the method of 
Bo\\·ie and associates1· 2 · a (\\·hich is an in 
vitro development from the method of Salz­
man5) to fit the local scene \\'Ould be appro­
priate. The main item required for this method 
is a Harvard infusion pump, model 975 (Geo. 
Wilton ), to provide a standard, constant rate 
of blood flo\\' through the column. 

To describe in detail the components: 
1. Plastic tubing, 3 mm ID, 5 mm OD. We 

discovered, as did Bowie et al.,3 that the type 
of plastic was critical. Earlier columns made 
by us from polyvinyl ( Pharma) gave com­
pletely normal results with severe von Wille­
brand's disease .. \ spectral scan on the plasma 
from effluent blood revealed ch aracteristic peaks 
of haemoglobin which confirmed the visual 
impression of slight haemolysis, leading to plate­
let aggregation from erythrocyte ADP, which 
caused the normal result. Other tubings which 

were similarly unsuitable were a \'ariety of 
polyvinyls and tygon (Technicon). Silicone 
made no difference. Polyvinyl chloride (. \. S. 
Patterson Ltd) was suitable, and polyethylene 
should be also, though this is not yet tested by 
us. 

The tubing \\·as rinsed out with tapwater, 
and dried on a \'acuum pump. Overall column 
lengths were precut to 25.5 em. 

2. Glass beads. T hese were the biggest diffi­
culty of all. Bowie's method (and many others) 
used Superbrite 070 beads ( 3 M Co) but these 
beads were unobtainable. :\fter much trial, the 
closest beads to these for retention potential 
were Jencons ballotini No. 8 (Geo. Wilton ). 
These are 0.45-0.5 mm OD and were washed 
and dried before use. 11easurement of 2.62 g 
for column was conveniently done by filling a 
2 ml pipette (heat sealed at the tip end) to a 
volumn of 1.6 ml , using a small funnel. 

3. Column construction. The columns of 
Salzman and Bowie, using Becton-Dickinson 
adaptors w.ere difficult to prepare, and too 
costly to discard. Prompted by a very simple 
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column (using soda straws) described by 
Zacharski and Mcintyre\ our current column 
can be fabricated in seconds (Fig. 1) .. \ 
XYLON adaptor (Tovvnson and Mercer) XT 
2040 8 mm OD was used to seal the dista l 
end of the column. These were rinsed and 
reused. To seal the beads at this end, a small 
square of filter gauze ( Tuta Laboratories) as 
used in giving sets was inserted " ·hen press­
fitting the adaptor on to the tubing. Beads from 
the pipette were poured in through a small 
funnel, and the column "·as tapped several 
tiP-'les to pack the beads .. \t the proximal end 
there is a 1-1.5 em gap, which "·as temporarily 
sealed using a keyhole clip from used taking 
sets. 

4. Blood sample . . \pproximatcly 0.1 ml of 
500 u/ml heparin is placed in a Jintan 10 ml 
syringe (the diameter of the syringe is impor­
tant ) and about 12-13 ml blood is drawn. 
almost filling the syringe. If blood is required 
for other purposes, the use of a 21 g ' Butterfly ' 
sca lp vein set greatly eases the syri nge change. 
Intake air in the syringe to allow mixing b)· 
gentle inversion (violent mixing diminishes 
platelet adhesion) 4 • T he test can b::: p:::rformed 
immediately, or within an hour after remixing. 

5. Actual method (Fig. 2). Have pump 
idling, and have a rack of plastic Kahn tubes 
ready. Tubes !'\o. 1, 3, 5, arc plain, with a 
2 ml mark on them. These are discarded after 
use. Tubes 2, 4, 6 have 0.1 ml of 10 percent 
:\' a 2EDT. \ dried and powdered within, and pre­
marked to 1 mi. .\n identical EDT.\ tube is 
also ready to receiw 1 ml from unfi ltered 
blood in syringe, for true platelet count. Re­
lease the proximal clip, select speed "~ on pump. 
and engage driving bar. This v1·ill give a 
transit time in column of 10 seconds, and a 
flow rate of 4.5 ml/min. Collect the blood in 
the tubes, and after the 9th ml has issued 
turn pump off. Save a ml from the syringe 
for a baseline PCV and platelet count. Cap 
and mix the 4 EDT. \ tubes and measure 
platelet counts. We obtain platelet rich plasma 
by sedimentation for counting on a Coulter Fl\'. 

Subtract the 3rd, 6th, 9th ml aliquot counts 
from true count, and ca lculate by 

difference 100 
X o/o adhesive platelets. 

true 
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6. Normal range. In our laboratory, the 
S.D. range at 3, 6, · 9 ml respectively arc 

35-80 percen t, 60-90 percent, 68-95 percent. 
Repeated testing on one normal person showed 
a range of abou t ~ S.D. L'se of a cyclostylcd 
sheet for recording details, counts, and graphing 
results is convenient. The method has clearly 
shown decreased adhesion in ,·on \\'illcbrand'.s 
disease (including mild forms with normal 
Bleeding Times ) , a boy "·ith a congenital 
thrombocytopathy, some myr!omas. azotemia in 
renal failure, and ingestion of anti-platelet 
drugs. e.g., aspirin. Elevated adhesion can also 
be detected, but different speeds are currently 
being tried to gain better separation from 
normal. T he purpose of this communication is 
to place on record for local conditions a success­
[ ul aclaption of the p latelet adhesion method of 
Bowie. 

I ackn0\1 ledge Dr J. W. Hamer's helpful 
advice. 
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Erythrocyte Sedimentation Rate; A Comparison of Two Methods 
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Summary 
A trial utilising the mod ified ~VVestergren 

method and a plastic disposable ESR tube 
has shown that provided certain elementary 
precautions are taken, the results should be 
comparable with those expected from the use 
of the classic method as recommended by the 
ICSH. 

Introduction 
In 1973 the Interna tional Commit-tee for 

Standardisation in Haematology ( ICSH) pub­
lished its recommendations for a reference 
method for Erythrocyte Sedimentation Rate 
(ESR ) 8 

The recommended method differed from our 
routine method by (a) using a fluid anti­
coagulant and (b ) using glass \1\/estergren tubes. 

In the closing stages of t he ICSH report, 
the Committee indicate that they are not pre­
pared to comment on (among other things) 
the likely effect on the ESR of ' tubes made 
b;: a material other than glass .' 

For approximately 18 months, this laboratory 
has used a disposable polystyrene \Vestergren 
tube and cup manufactured by Guest l\Iedical 
and Dental Products, supplied by Medic DDS 
Ltd., \Ne ll ington, and in view of the comments 
of the ICSH report, it was felt that any possible 
effects should be investigated in case they were 
of such magnitude as to significantlv alter the 
ESR. ~ ~ . 

\'lethods and 1\laterials 
Routine Method . . \ Fison diluter / dispenser 

system incorporating an Interlink unit was 
adapted in such a way that it delivered four 
parts of EDT.\ anticoagulated blood plus one 
part of 3. 13 percent (0.106 M) tri-sod ium 
citrate (CrJ-I:;Na30 7.2I-I20) into the small 
disposable cup. _-\ disposable Westergren tube 
(graduated to 150 mm ) was pushed into the 
cup in such a way that the blood / citrate mix­
ture was forced up the bore of the tube to the 
zero mark. .'\ny adjustment on the zero mark 

ll'as made by altering the amount of penetration 
by the tube into the cup. The unit was allowed 
to stand for exactly 60 minutes in the racks 
provided by the manufacturer. Appropriate pre­
cautions as to verticality, ambient temperature 
and other physical conditions were taken. 

Reference J\1 ethod. 4 ml of the patient's 
blood was collected into specially prepared 
stoppered polystyrene test tubes containing 1 ml 
of 3.13 percent tri-sodium citrate. The re­
mainder of the test procedure followed the 
ICSH recommendations. 

Suspended V ariation of Routine Method. The 
racks as provided by the manufacturer do not 
always allow the tubes to remain exactly ver­
tical. In view of this we suspended a small 
batch of specimens in parallel with the previous 
method to see if any significant discrepancies 
occurred. The method varied from our routine 
method only in so far as the tubes were sup­
ported at the top by inserting a 1 X l~ inch 
brass cotter pin into the lumen of the tube. 
Each tube "·as then suspended from a small 
curtain hook attached to an overhanging shelf. 
The results were recorded after one hour. 

Paired samples were collected into EDT.-\ 
and sodium citrate from random inpatients 
suffer ing from a wide variety of diseases. .-\ 
number of normals (staff) were included. To 
check the precision of the measurement, a large 
volume of blood v1·as collected into EDT.-\ and 
into sodium citrate from two patients with 
kno\\'n elcYated sedimentation rates. These 
samples were tested within two hours of \ollec­
tion. 

Results 
Precision. Statistical analysis of specimens 

tested in parallel by three different methods is 
shown in Tables I and II . 

Method COTrelation. A total of 84 random 
ESR's were compared by the ICSH and Rou­
tine Method. The distribution of these results 
is shovm in Figures 1 and 2. 
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SLIGHTLY ELEVATED E.S.R . 

SAMPLE MEAtl 
PETHOD tW.".BERS VALUE 

I C S II 18 

ROUT!IiE 15 28.3 

SUSPEiiiJED 14 

Table I. 

laD 

I 
(/) 

u 

0 

27 .2 

1 S.D. 

1.63 

2.01 

Routine 

c.v. 
% 

95% CO!IFIDENCE LIMITS 

(rEAN ! 2 S.D .) 

24 .72 TO 32,08 

25.04 TO 31.56 

23.18 TO 11.22 

ESR expressed as 111111 after 1 hr . 

Figure 1. ICSH V Routine Method. 

(greater than 25 rnm) 

From Figures 1 and 2 it can be seen that 
most of the results fall slightly in favour of the 
ICSH method. .-\ssuming the ICSH result 
to be the true value statistical studies were 
applied to detect any significant variants which 
would mitigate against continuing with our 
present disposable system. 
Statistical analysis yielded-

Correlation Co-efficient (R·X·) 0.991362 
Constant error + 1 mm 
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~IJIJERATELY ELEVATED E.S .R. 

/'£ THOD 

I C S H 

ROUTIIIE 

SUSPE IIIJED 

lable II. 

I 
(/) 

u 

24 

0 

S~Plf f.-~EA/1 C,V, 95% CONFIDEtiCE LIMITS 
tlur-'.BERS VALUE 1 S.D. % (MEAN + 2 S.D. ) 

18 •a.• 2.89 42,62 TO 54,18 

JJ 53 .63 3.23 47,17 TO 6(),09 

13 50.07 1.89 46,29 TO 53 ,85 

24 

Routine 

ESR expressed as 111111 after 1 hr. 

Figure 2. ICSH V Routine Method . 

(less than 25111111) 

Proportional error - 3.1 percent 

These figures confirm that the routine resu lts 
will be constantly I mm less than the ICSH 
results and that over the range of samples 
measured, a proportional error of 3 percent 
was encountered. 

·:·:· Where for perfect correlation R should 1. 
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Discussion 
Since 1918 '""hen Fahraeus discovered the ac­

celerated rate of sedimentation of red cells in 
pregnancy and other disorders many methods 
of ESR measurement have been advocated. 
However, for a variety of reasons, the majority 
have not stood the test of time. In 1965 the 
ICSH established an expert panel to bring dO\m 
recommendations for the standardised measure­
ment of the ESR. The change in method by 
this laboratory was made in vie,,· of impending 
hygiene regulations. :\fter looking at the avail­
able materia ls, it was felt that the disposable 
system offered certain clear-cut advantages de­
spite the small increase in cost. 

Briefly, these ach·antages were: 
l. Cessation of mouth pipetting and remova l 

of the associated hepatitis r isk. 
2. Removal of the risk to staff of gashed 

hands from the broken ends of the glass 
pipettes whilst putting them into the racks. 

3. ro further need for regular preparation 
and subsequent handling of .\ cid-Dichro­
mate solutions. 

4. Other well known advantages of using a 
disposable system. 

In 1973 the ICSH recommendations were 
published and this stated that the method of 
choice was that of 'Westergren (collected into 
sodium citrate). In the . \ppendix to these re­
commendations, the authors said, among other 
things, that insufficient evidence was available 
as to the effect of solid anticoagulants and 
tubes made from materia ls other than glass. 

In view of our method this studY was under-
taken. · 

It is now general practise to collect speci­
mens for routine blood counts into EDT.\ and 
it wou ld be both unreasonable and unaccept­
able to coll ect separate specimens for the de­
termination of the ESR. Dawson1 in his paper 
outlines the reasons for using EDT.\ as the 
anticoagulant of choice and Hazelton2 is in 
agreement, although he adds two other 
chemicals 11·hich he claims will not affect this 
determination. 

The use of various kincb of ' plastics' has, 
over the past 10 years, increased dramatically, 
>'e t the relationship of some of these substances 
to biological situations is not clearly established. 
In view of this growing use it is surprising that 
other foreign manufac turers have not p roduced 
a si milar item, and it has been suggested tha t 
the reason li es in the reluctance by these firms 
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to guarantee the correctness of the product 
ll'hen delivered to the consumer. For example, 
it has been claimed that warping of the tubes 
may occur in transit, thus altering the final 
result. T his has not been borne out by our 
experience and I would suggest that warping 
of such magnitude to alter the result would be 
sufficiently obvious to the \\·orker that they 
II'Ould not use that particular tube or batch. 

The internal dimensions of the tubes were in 
accordance with the ICSH recommendations. 

T he abi lity to store blood overnight in EDT.\ 
is a well-documented advantage and a number 
of authors have shown that this storage will 
not adversely affect the ESR provided the bloods 
are \\'ell mixed and brought back to room 
temperature prior to testing (Melvi lle\ Daw­
son\ Hazelton2 ). 

In view of this it seems a little strange that 
the ICSH see fit to recommend storage at 4°C 
for not more than six hours. During this study, 
careful attention was paid to the verticali ty of 
the tubes as any deviation has been shown to 
significantly alter the fina l result. 

To check to what extent this may be a pro­
blem, a short experiment was undertaken 
which consisted of suspending a series of tubes 
as described. The results are sho\\'11 in Table I 
and show that provided adequate precautions 
01 re taken, this offers no real advantage short 
of some saving in actual usable bench space. 
Bench vibration has, in the past, been con­
sidered to be a major source of false results: 
ho\\·eyer, this has been ruled out by some 
simple experiments by Dawson 1 and Hazclton2 . 

The role of sodium citrate in the current modi­
fication of the' classic Westergren method has 
always been somewhat in doubt; ho\\ever, Da"­
son 1 and Hazelton 2 have sho\\'n that in fact 
this can be replaced \\' ith isotonic saline with no 
detrimental effect. 

Cleanliness of the lumen of the glass tubes 
has been another factor well learnt by trainees 
as having an effect on the result. Dawson and 
others show that provided these tubes arc 
thoroughly washed in \\·ater and dried then this 
is not a problem. This situation does not, how­
ever, arise in this disposable system. 
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The National Health Institute Culture Collection 
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The .:\ational Health Institute, Wellington, 
is one of a number of laboratories in • ·cw Zea­
land which maintain extensive culture collec­
tions of micro-organisms. The present NHI 
collection consists of approximately 1,000 named 
species, biotypcs and serotypes, the majority of 
which are bacteria of medica l significance. A 
limited number of bacteria of veterinary im­
portance are included particularly of they have 
significance as a cause of zoonotic infection .' 

Many of the cultures are derived either from 
the National Collection of Type Cultures 
(l\'CTC) in England or the . \merican Type 
Culture Collection (.-\TCC ) in the l!nitecl 
States of .\merica. Catalogues of both these 
collectionsl. 2 arc held at ' HI together with a 
recently published World Directory of Collec­
tions of M icro-organisms3. Some recent isolates 
of clinical significance from laboratories such as 
the Centre for Disease Control, . \tlanta . 
Georgia. CS. \, arc also available. 

. \ l\'ew Zealand Reference Cul ture Collec­
tion of Micro-organisms is being established by 
the Department of Scientific and Industrial Re­
search, on the advice of the .:\e\\' Zealand Com 
mittee on Culture Collections of ~ficro­
organisms4. Cultures for deposit will include 
well authenticated micro-organisms of nomen­
clatural type or neotype of organisms described 
in the literature. The :\ational Health 
Institute has been designated as the depository 
for organisms pathogenic to man or of human 
origin. 

. \ directory of Collections and Lists of species 
maintained in ?\ew Zealand has been published 
as part of the Commonwealth Collections of 
~tficro-organisms" but this is now somewhat 
elated. T he l\'HI is preparing a cata logue of 
cultures available for distribution and it is 
envisaged that an annual li st of additions will 
be circulated to laboratories and other inter­
ested persons. l\'o charge is made for cultures 

un less they are to be used for commercial 
purposes. There are few restrictions on the re­
lease of cultures from the collection, providing 
the curator is satisfied with the competence of 
the person(s) requesting them. Some cultures 
such as Brucella m elint ensis, however, would 
not be released as this organism is apparently 
not present in Tew Zealand . T he direct im­
portation of micro-organisms into l\'cw Zealand 
requires a prior permit from the Animal Health 
Division of the Ministry of Agriculture and 
F isheries, Wellington. Supporting data are re­
quired for each application . Requests are oc­
casiona ll y made to the M inistry to import 
cultures \\·hen the ;\I-ll or some other repositOl)' 
in the country may well have the culture 
a\·ai lable. It is suggested that initial enquires 
be directed to the THI so that if a culture 
cannot be supplied loca lly the curator may be 
able to assist in obtaining them else\\'here. 

Requests for cultures should be made to the 
Curato1 (p resently Dr R .. \. Robinson ), l\'HI, 
and should specify the micro-organisms re­
quired using preferably genera and species ac­
cording to Bergey's ~Ianual of Determinati\'C 
Bacteriology (7th Edition). -r. 

For more recently characterised speCles, 
synonyms should be included. The purposes 
for which cultures are required should also be 
stated, e.g., teaching, research, or commercial 
uses. If an organism requested is for a specific 
test or procedure, this should also be stated in 
the application, as a lternative micro-organisms 
may be avail able where the requested strain is 
not. 

Freeze-dried cultures are supplied with speci­
fic directions for opening ampoules. l\'o cu lture 
should be assumed to be non-pathogenic, and 
appropriate precautions should be taken at 

~· The 8 th Edition of this Manual is sc heclulccl for 
publi cation in late 1974. 
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all times. The curator would appreciate being 
notified if cultures received arc contaminated, 
non-viable, or not authentic. Occasionally diffi­
culties are experienced in growing and main­
taining freeze-dried cultures . If the organisms 
arc not considered fastidious then a few drops 
of nutrient broth added to each ampoule con­
taining the filter paper strip should be adequate. 
This is then plated on to a suitable solid 
medium and the remaining broth (and paper 
strip) incubated at the appropriate temperature. 
Incubation for periods of longer than 2+ hours 
may be required for some micro-organisms. 
Heart infusion broth may be preferable to 
nutrient broth. Bacteria such as H aemojJhilus 
sp. or Neisseria sp. are better revived with 7.5 
percent g-lucose serum and plated directly on 
to chocola te agar. 

For the maintenance of stock strains we re­
commend the following media at room 
temperature in the clark (such as a drawer): ­
Cooked Meat Broth: -

Baci llaceae (especia lly Clostridia sp. ) 
Lactobacillaceae (especially Streptococcus 

pyogenes, and Pcptostrcptococcus ) 
Bacteroiclaceae 
Actinomycetaceae 

Dorset's Egg Slope: ­
En tcrobacteriaceae 
Corynebacteriaceae 
:tvi ycobacteriaceae 

. -utrient .\gar Slopcs: ­
Enterobacteriaceae 
Pscuclomonadaceae 
Micrococcaceae 
Spirillaceae (Vibrio sp.) 

Blood . \gar Slopes: ­
Brucellaceae 
Lactobacillaceae 

Chocola tc Blood . \gar Slopes: 
(subculture frequently) 

Brucellaceae (Haemophilus sp.) 
Dextrose Starch :\ gar Slopes: -
(stab "·ith On dina Oil overlay kept at 3 7°C.) 

X eissariaceae 
Fletcher's :Medium: -

89 

Treponema taccae (especially Le ptos jJira 
sp.) 

For f urthcr information on the maintenance 
of bacteria the paper of Lapage et a/. 6 contains 
useful information. Stock or reference cultures 
should not be subcultured continuously; the 
original subculture made from the freeze-dried 
ampoule should be used whenever possible. 

Occasionally individual laboratories refer 
cultures directly to overseas reference labora­
tories for identification, confirmation. or further 
subdivision on the basis of serotype, phage, or 
colicine typing. Where convenient, it is de­
sirous that this be clone through the -ational 
Health Institute to ensure that cu ltures of 
micro-organisms of local importance are pre­
served, and the type culture collection is repre­
sentative. Where for any reason this is not 
suitable, duplicate cultures and resu lts should 
be made available to the culture coll ection, so 
that the clinica l significance of less common 
organ isms of medical importance are recorded 
for the f u turc use of other laboratory II'Orkers 
encountering similar problems. 
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A Rapid Microbiological Assay for Gentamicin 
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Summary 
Aminoglycosides can be assayed in 2~ to 

4 hours using an agar diffusion method. Assay 
plates could be stored for up to 96 hours 
before use. Any penicillin or cephalosporin 
mixed with aminoglycoside could be neutra­
lised by a new commercia lly available {3-
lactamase. 

Introduction 
In the last few years aminoglycosides have 

become widely used in the treatment of 
serious infections. As a result the assay of 
aminoglycosides has become necessary because 
of their paten tially toxic properties. 

The ideal assay method for aminoglycosides 
should be simple, so t'hat it can be used by all 
laboratory personnel, and rapid so that ac­
cura:te regula:tion of t'herapy is possible. It 
shoul d also a·llow the measurement of amino­
glycoside in the presence of penicillins or ce­
phalosporins as these antibiotics are often 
administered 111 conjunction with amino­
glycosides. 

For the last year the Microbiology Depart­
ment at Green Lane Hospital has used, \\'ithout 
problems, an assay method that meets these 
requirements. The method \\·as adapted from 
that of Grove et al. ( 1955) 2 for the assay of 
streptomycin . It was simplified by storage of 
assay plates and incubation time was shortened 
from 18 h to 2J-4 h (usually 3 h). The assay of 
aminog-lycoside in the presence of penicillins 
or cephalosporins was made possible by using 
a commercially available, stable, {3-lactamase 
preparation described by Tewsom et al. (1973)a 
and Waterworth (1973) 3 . 

The method \\'as also found to be suitable 
for the assay of penicillins when rapid estima­
tions of blood levels \\'ere required for the re­
gu lation of therapy. 

Materials 
Spores of Bacillus subtilis . \ TCC 6633 were 

prepared essentially as described by Grove et al. 
( 1955 ) 2 . Stock suspensions contained 1010 spores 
per ml and could be stored at 4°C for at least 
6 months . . \ ntibiotic medium 5 (Grove et al., 
1955 ) 2 was used for the assay of aminoglyco­
sides, and seed agar antibiotic medium 1 (BBL) 

for the assay of penicillins. Disposable, sterile, 
plastic petri dishes 9 em in diameter were used 
as assay plates. Stock solutions of antibiotics 
1rere prepared in phosphate bufl'er pH 7.0 
for penicillins and pH 7. 9 for aminoglycosides. 
vVorking standards for the assay of serum v1·ere 
made up from these using plasma or serum . . \ 
zinc stabilised {3-lactamase preparation derived 
from Bacillus cereus 569 JH cultures (Sa bath 
et al., 1971) ~ was used to inactivate penicillins 
and cepha losporins. Commercial preparations 
were obtained from Whatman Biochemicals. 
.\ number 5 cork borer (9 mm in diameter ) 
was used to cut wells in the assay agar. 

Methods 
. \ 1 ml volume of B. subtilis spore suspension 

was added to 200 ml of assay agar which had 
been cooled to a temperature between 45 ° and 
50°C. .'\liquots of 25 ml were poured in to petri 
dishes on a level surface giving a depth of 4 mm. 

Immediately the aga r had solidified the plates 
ll'ere stored upright, in sealed plastic bags, at 
4-8°C to prevent water loss and premature 
germination of the assay micro-organism . 

. \ssays were run in triplicate with 5 anti­
biotic standards plus I or 2 unkno\\'ns to each 
plate. 

Sera that contained aminoglycoside mixed 
ll'ith penicillins or cephalosporins v1·ere neutral­
ised with {3-lactamase used according to the 
maker's instructions. 

\'\'ells \\·ere cut in the assay agar and filled 
with equal volumes of standard and unknown 
administered dropwise from a Pasteur pipette. 

The plates ll'ere then left to diffuse at room 
temperature for no longer than 30 minutes 
(Ericsson et al., 1971) 1 after which they were 
incubated at 37°C until zones of inhibition were 
clearly visible (2J-4 h, usually 3 h). 

Zones of inhibition were measured using 
calipers or an extended ' Partigen' immuno­
electrophoresis zone reader. The m ean of the 
diameter for each antibiotic standard was plot­
ted against concentration on semi-log graph 
paper, the concentration on the Y axis and the 
mean zone diameter on the X axis. The points 
on the graph obtained from the standards 
formed a straigh t line from which the concen-
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Tab le I 
The Effect 

Concentration 
of Gentamicin 

cf Storing Antibiotic Assay Plates Between 4 and 8°C for 24, 48, 72 and 96 hrs. 
Mean Zone Size in mrn after:-

0 h at 4-8°C 
Test 

24 hat 4-8°C 48 h at 4-8°C 72 hat 4-8°C 96 hat 4-8°C 
Test Control f.'g/rnl 

0.5 
1.0 
2.0 
4.0 
8.0 

Test Control Test Control Test Control 
19.1 19.1 19.1 19.0 19. 1 19.1 19.1 19.0 19.0 
19.8 19.9 19.9 19.8 19.9 19.9 19.9 19.8 19. 9 
20.8 20.9 21.0 20.8 20.7 20.7 20.7 20 .7 20. 7 
21.6 21.6 21.7 :!1.5 21.7 21.6 21.7 21.6 21.6 
22.3 22.2 22.3 22.3 22.3 22 .2 22.3 22.3 22.3 

tration of the unknovm could be read. 
The effect of the storage of assay plates be­

tween 4 and 8°C ·was assessed by comparing 
the zone diameters of a series of antibiotic 
standards assayed on stored plates with the 
zon e diameters of the same antibiotic standards 
assayed on freshl y poured control plates at in­
tervals of 24, 48, 72 and 96 h . 
Results 

The mean zone sizes of five gentamicin stand­
ards measured on test plates after storage at 
4-8 °C for varying lengths of time are shown in 
Table I. The mean zone sizes of the five 
gentamicin standards measured on the corres­
ponding control plates are also shown. 
Discussion 

There was no appreciable variation between 
the mean zone size of gentamicin standards on 
control p lates and test plates. Thus it is possible 
to store antibiotic assay plates at 4-8°C for 

periods of up to 96 h and still produce results 
as reliable as those from freshly poured plates. 

This means that assays of aminoglycosides 
and penicillins can be carried out in busy 
laboratories immediately blood for assay arrives 
and results can be obtained in 2t-4 h . In this 
way accurate regulation of therapy of patients 
with rena l failure being treated ·with amino­
glycoside antibiotics is possible and toxic side 
effects of treatment may be prevented. 
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Hepatitis-Associated Antigen Contamination m Syphilis 
Serology Control Sera 
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Pathology Services, Christchurch Hospital 

Receil'ed for publication, April 1974 

Summary 
Care should be taken in syphilis serology 

laboratories when selecting commercially avail ­
able positive control sera of human origin as 
hepatitis-associated antigen has been demon­
strated in six of seven products from five manu­
fac turers using a sE' nsitive radioimmunoassay 
technique. 
Introduction 

The growing awareness of the frequency of 
hepatitis-associated antigen ( HAA) con tamina­
tion in certain commercially obtainable labora­
tory reagents is largely due to the recent 
availability of a simple and sensitive radio­
immunoassay (RIA ) procedure. Clinical 
chemistry control and reference preparations, 
probably by virtue of their quantity and 
variety, have been especially implicated1 • 2 • 5 • 6_ 

Less notable has been the contamination of 
positive control sera for syphilis serology test­
ing. In a broader and more diverse suryey 
recently completed2 it was noted that several 
such reagents contained HAA. It was decided 
to extend this facet of the investigation in 
order to further evaluate the existence of 
HAA in this area of quality control. 

Materials and Methods 

Several control preparations were purchased 
from five manufacturers of which four ·were 
GSA-based and one Italian in origin. Lyo­
philised reagents were rehydrated as instructed 
and tested using a solid phase radioimmuno­
assay procedure marketed by Abbott Labora­
tories (A usria-125 ) . This method as original·ly 
described involved overnight incubation of test 
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Table I 
Details and results of seven syphilis serology control sera tested fo r HAA by radioimmunoassay, complcmen : 

fixat;on and immuno-clectro-osmophorcsis. 
Radioimmunoas5ay 

Sample Lot Cutoff 
:'~lumber Manufacturer Number CFM valu E' Antigenicity Result CF IEOP 

0 1 Dade PS-8:.!CB 33 73 481 7.0 + AC 
~ Dade PS-8~CD 3047 19 1 16.0 + 0 0 
3 BEL 0091910 1104 479 :2.3 + 0 0 
4 BEL 1101601 :!408 355 6.8 + 0 0 
5 Hyland 0360T002A 1 29'~ 246 1.2 + 0 0 
6 Sylvana 01027'l-1B 151 23:~ < I.O 0 0 0 
7 lta1diagno~tics 2530 :!318 3:!6 7.1 + :\C 0 

KeJ'- 0: ::'\egati\'e. +: Positi\'e .. \ C: _\nticomplementary. CPM: Counts per minute . 
. \ntigenicity : Used here to express the antigen content of RI. \-Positi\'e sera relati\'e to their 

CPl\1 and may be calculated by dividing the CPl\f \'alues of reactive sera by the cutoff va lue. 
samples at room temperature. Samples 1, 3 
and 4 were assayed in th is fashion. Latterly a 
modified methodology " ·as ach-ocated by the 
manufacturers w'hich entailed a substanti a lly 
shorter incubation period at 45°C and was 
used to examine samples 2, 5, 6 and 7. Control 
sera positive by the room temperature RIA 
procedure were subjected to neutra lisation 
testing using human anti-HAA. No attempt 
was made to inhibit those control samples 
reactive by RIA at 45 °C. A full description 
of both the Ausria-125 RIA and RIA-inhibition 
techniques appears elsewhere2• All control pre­
parations positive for HAA by either RIA 
method '"'ere further examined by complement 
fixation (CF) 2 and immuno-electro-osmo­
phoresis (IEOP ) (Austigen II, Hyland Labora­
tories). 
Results and Discussion 

As will be seen from Table I six of seven 
control reagents tested were positiYe by RI. \ 
(85.7 percent) while HAA was not detectable 
in any sample by either CF or IEOP. One 
serum positive by RIA was only marginally 
reactive as evidenced by the low antigenicity. 
T he antigenicities of reactive samples varied 
from 1.2 to 16.0. 

The specificity of Ausria-1 25 as originall) 
described by Abbott Laboratories has been 
challenged by several investigators!l, 4 • _ \ccord­
ingly, samples positive by this earlier pro­
cedure (i.e., I , 3 and 4 ) were subjected to 
neutralisation testing following the recom­
mendations of Prince et al. (1973) . . \11 showed 
immunologically specific inhibition following 
pre-incubation with anti-H.\.\ of human origin. 
T hose remaining samples (i.e., 2, 5, 6 and 7) 
were assayed by means of the modified RI. \ 
procedure referenced previously which, it is 
claimed by the manufacturers, lessens the pos­
sibility of fa lse positive reactions. No inhibition 

testing was undertaken in this latter group. 
.\ttention is thus dra wn to ,,·hat appears to 

be a common incidence of H.\.\ in commercially 
acq uired syphilis serology control sera. It 
has been assumed that a ll preparations 
are of human ongm and represent 
a serum pool a lthough this was not always 
stated. In no instance was the elate of manu­
fac ture recorded in accompanying data and 
ne ither was any reference made to specific 
testing for H .\ .\ by any recognised procedure. 
U nti l otherwise established it " ·ould seem pru­
dent that evidence of 1--l:\.-\ in such reagents 
should be taken as an indication of potential 
infectivity. 
Acknowledgments 

VVe "·ish to acknowledge the competent 
technica l assistance given by Tamara Schulze, 
QT. \ (Serology) and l\forag Mcintosh. '"'c 
are grateful to ~Irs P. Gooclger for clerical 
assistance. 

REFERENCES 
1. Ginsberg, A. L. and Conrad, YL E. ( 19 72), 

New E ngl. ]. Med., 287, 1097. 
> Gratten, 1vl. J. ( 1974), 1V.Z. n1ed. }. , Awaiting 

publication . 
:~ . Prince, A. M., Brotman, B., Jass, D. and Ikram, 

H. ( 19 73), Lancet, 1, 134·6. 
4. Sgouris, J. T. (1973), Neu• Engl. f. Med ., 288. 

160 . 
. i . Simon, R. G., Langhofcr, L. A. and Hendriks. 

E. J. ( 1973), Clin . Chem .. 19. 221. 
6 Watson, D., Langley, D. J., C•hrystic, I. L.. 

Islam, .tl1. N., Bertra nd , .J. and Ba natva1a, J. E. 
( 19 73). Lancet, 1, 985. 

Addendum : Since this paper was forwarded 
for publication two further syphilis control rea­
gents have been tested. One (Boeringer Lues 
Control Serum, Lot 37D ) was negative by 
radioimmunoassay " ·hile the other (Lee Labora­
tories Syphilis Control Serum, Lot 10-1214) 
was posit ive for hepatitis-associated antigen by 
the same procedure. T he latter product 
possessed an antigenicity of 12.5. 
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Technical Communications 

Urine Protein Screening 
Over a period of ten clays, 24h urines for 

total protein estimation were tested with . \lbus­
tix and a quantitative urine protein method . 
The results obtained are presented. 

The method used to routinely quanti tat!C' 
urinE' proteins at the Department of Clinical 
Piochemistry, Christchurch Hospital, is that of 
S::tvory, Pu and Sanderman 1. Although it is an 
extremely accurate method for urine protein 
quanti tation, i t is a lso a tedious method for 
la rge n umbers of urines. It " ·as decided to 
examine the ,·a liclity of screening the urines 
with Albustix (Miles Laboratories, Australia ) 
before proceeding to quan titate the urine pro­
teins in an a ttempt to reduce the number of 
urines for guantitation. 

A tota l of I45 urines were tested. T he urincs 
were ac idified with concentrated hydrochloric 
ac id to approximately pl-16.0 and tested with 
. \lbustix prior to guantitation . T he urines 
were tested with Albustix in accordance with 
the directions given on the product container 
and compared with the comparitor on the 
container. Any quantitative protein results be­
low 10 mgjcll were classed as negatives. 

The results obtained were as follows: 

. \LBCSTIX F. \LSE POSITIVES 
1. Results which ga\T 30 mg/ ell with 

. \lbustix but ,,·ere Jess than 30 m_g/ ell 
when quantitated. 2 

2. Results ,,·hich gave a Trace of protein 
with . \lbustix but were less than 10 
mg/ el l 11·hen quantitated I 1 

.\LBCSTIX F.\LSE LOW V.\LUES 
1. Results which gave a Trace of protein 

with . \lbustix but were bet\\·ecn 30-
100 mg/ dl when quantitated I 3 

2. Results which gave a Trace of protein 
11·ith . \lbustix but were m·er 100 
mg/ ell 1rhen quantitated 

3. Resu lts "·hich gave 30 mg/ cll with 
. \lbustix but \\·ere over 100 mg/ ell 
when quantitated 8 

4. Results which gave IOO mg/ dl with 
.'\ lbustix but were over 300 mg/ cll 
vvhen quantita ted 

5. Results which gave 100 mg/cll with 

.\lbustix but \\·ere over LOOO mg/dl 
when quantitated 

.\LBCSTIX F. \ LSE NEG.\TIVES 
I . Results " ·hich were negative ,,·ith 

. \lbustix but were positive when 
quantitated 

In all 81 false results were found 
I +.5 uri Pes. this is summarised belo" : 

raise positiYeS I 3 
False lo\1· values 2·l 
False negatives 44· 
Fa lse high ya]ues nil 

out 

'fr 
9.0 

16.6 
30.3 

4+ 

of 

.\ comFarison o f quantita tive urine protein 
methods is current ly being undertaken and wil l 

be submitted fo r publica tion shortly. 

.\ugust, 197+. 

1\1. LEGGE, 

D. DoHRi\'IAK, 

Dept. of Clinical Biochcmistrr, 
Chri stchurch Hospital. 
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Polymerised Silicone Oil in 
\ utoanalyser I Heating Baths 

The usc of continuous flow analysis for the 
determination of estriol in pregnancy, Lever et 
a!. ( 1973 ) 1, im·oh·es reaction temperatures grea­
ter than l00°C. Because . \utoanalyser I heat­
ing baths arc not sealed units, the usc of either 
transformer or high temperature minera l oils is 
unacceptable since they produce unpleasant 
fumes. J\!Iost workers no11 usc silicone oil 
(dimethyl polysiloxanes), which, a lthough ex­
pensive at approximately $25 per 4.5 Kg, have 
specia l properties of inertness and non-toxicity. 

:\ewrtheless, our laboratory has experienced 
an occasional problem with polymerisa tion of 
silicone oil. Contamination wi th sulphuric acid 
from the Kober re-agent is suspected . 

The most effective and reasonabl y-rapid 
technique of cleaning 11·as found to be : 

(a ) Physical remoYal of polymerised oil. 

(b ) Stripping contaminated parts into basic 
components and then: 



94 

( 1) Cleaning pot assembly and stainless 
steel parts using steam, or alternatively, 
". \jax" cleanser or an equivalent agent 
to absorb polymer. This forms a sludge 
which is then easily removed. 

(2) The glass coil is effectively cleaned by 
soaking in chloroform, ether. or clich­
loromethane. 

J. PovVELL, 
Green Lane Hospital. 
. \u rklancl. 

f\Jay, 1974. 

REFERENCE 
I. LEVER, l\1., POWELL.. J. C. and PEACE, S. 

M . ( 1973) . Biochem. Med . 8, 188. 

Transferred Drug Resistance 
In July, 1974, a 19-year-olcl girl with food 

poisoning had Salmonella newington isolated 
from her faeces. Sensitivity to antibiotics was 
performed on the salmonella by the Stokes 
Method with a control-sensitive organism. The 
Salmon ella newington was shown to be sensi­
tive to ampicillin, among other antibiotics, and 
the patient was given one vveek's course of 
ampicillin . Nine clays from the first iso lation , 
Salmonella newington was again isolated 
from her faeces and repeat sensitivities showed 
complete resistance to ampic illin and to tetra­
cycline. Two further isolations showed, in 
addition, partial and then complete resistance 
to ceporan. 

. \t the time of the fourth isolation of Sal­
monella newington various non-salmonella 
organisms from the patient's faeces \\·ere tested 
for sensitiYity to yarious antibiotics. This re­
vealed the presence of an E. coli "·hich \\'as 
resistant to ampicillin, tetracycline and 
ceporan; sensitive to cotrimoxazole and kana­
mycin (See Table 1). 

This rapid change in sensitiviti es to three 
antibiotics took place after a course of ampicil­
lin for one week. l'\o other antibiotics were 
given to the patient during this period or for 
many years prior to the salmonella infection. 
The resu lts strongly suggest that multiple drug 
resistance was transferred from the E. coli in 
the patient's bowel to the invading Salmonella 
newington. 

.\ugust, 1974-. 

B. M. Locr<:wooo, 
Palmerston !'\orth Hospital. 
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8.7.74 Salmonella newinglon ++ ++ ++ ++ ++ 

17.7. 74 Salmonella newin({ton - - ++ ++ ++ 

23.7.74 Salmonella newing_ton - - + ++ ++ 

24.7.74 :":;lal.monella ne·,dng_tt?n - - - ++ H 

24.7.74 E.....=U - - - ++ ++ 

It is well-known that some shigellae and salmonel­
lae haue, while in the intestines of carriers, acquired 
multiple drug Tesistance b)' infection with a 'resist­
ance transfer factor ' derived fr om commensal E. coli. 
This apj;eaTs to be one of those cases. It would have 
been interesting to see if the original sensitive Sal­
monella newington strain became resistant when 
cultured alongside the resistant E. coli.-M.J. mb­
edit or. 

Hepatitis B Antigen Methodology 

. \!though counterelectrophoresis ( CEP) is 
probably the most commonly employed hepatitis 
B antigen (HBAg) detection system in this 
country it is a method of only moderate sensi­
tivity. T he introduction of more sensitive pro­
cedures offer attractive alternatives. Since July 
1973 all sera for\\'ardecl to this laboratory for 
IIB.\g screening have, in the main, been assayed 
by radioimmunoassay (RIA) in parallel with 
CEP. The RI. \ method used is that of . \bbott 
Laboratories, initially as . \usria-125 and latter!) 
its modification, .\usria II-125 .. \ustigen II , 
marketed by Hyland Laboratories, comprised 
the CEP system. During the ensuing period 67 
IIB. \ g-positive incli .... icluals have been detected 
by RL\. Of these, 44 (66.6 percent) were also 
positive by CEP. F ifty-one of the 67 RL\­
positive patients were found using .\usria-125 
and 38 (74.5 percent) of these \\'ere reactive 
by CEP. The remaining 16 were detected by 
the modified and more sensitive .\usria II-125. 
Only six (37.5 percent ) of th is group however 
\\'ere positiw in the electrophoresis procedure. 
In no instance was a CEP-positive serum un­
confirmed by RIA. 

It is apparent that a considerable proportion 
of those with hepatitis B antigenaemia will re­
main uncletectecl if CEP-type methods only are 
used. There is good eviclen.ce3 that donated 
blood that is negative for HBAg by CEP but 
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Improved clinical 
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maintaining 
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of reliability 

[ 
BDH CLINICAL ASSAY SETS 
e Dry substrates guaranteed stable; 
e Reagents pre-weighed for speedy preparatron . 
e Solutions prepared as needed ensure 

stability, reduce waste; 
e Reproducible results assured by BDH quality 

control ; 
e Economy rn use 

Send for your copy of "BDH Chem rcal Methods 
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up-to-date references to books and papers 111 

wh ich an account or the method appears 
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BDH Chemicals New Zealand Ltd. 
P.O. Box 1246, Palmerston North. 

Telephone 82-038 (2 lines) 

78 m 



HUMPHRY DAVY'S 
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It is well known that Sir Humphry had quite a few laughs finding a use for 
nitrous oxide. There wou ld have been no problem. however. finding a good 

use for 'Pronalys' analytical reagents because they are exceptionally pure 
chemicals idei=!l for use in the most exact1ng ana lyt ical procedures. 
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IB·DIVACUTAINER 

Tube after tube, you 
collect blood better 

The first B-D VJ\Cl_;'l J\INEI\ 
was a contaminant-free, closed 
system that revolutionised blood 
collection technique 
eliminated dozens of drawbacks 
of the system it replaced ... 
saved time and space and effort 
... and, above all. provided a 
better sample. 
Good as it was, that pioneer 
VACUTAl ER tube wasn't 

nearly as efficient as today's. B­
D never lets "well enough" 
alone. We never concede that 
anything is perfect. We never 
admit that anything exists that 
can't be improved. Improvement 
piled on improvement is what 
makes today's VACUTJ\ INER 
System the most sophisticated 
and efficient blood collection 
system in existence today. 

And tomorrow's VACUTAINER system will be better 
For further information contact the sole N.Z. agents: 

SMITH-BIOLAB LTD Auc.klandl Wellington 
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positive for this virus by R.I.\ is capable of 
transmitting one form of post-transfusion hepa­
titis. The requirement for sophisticated counting 
equipment for a moderately expensive testing 
system may discourage the establishment of 
R.I.\ in some laboratories, especially for mass 
screening. Ho" ever the more recent develop­
ment of a direct haemagglutination test using 
turkey erythrocytes coated "·ith purified anti­
HE. \g1 may offer a satisfactory alternative. It 
is claimecJl· 2 that "·bile only slightly less 
sensitive than RL \ this method is rapid, simple 
and economical. It is applicable to mass screen­
ing and is considerably more sensitive than CEP. 
. \ procedure of this nature may \\'ell become the 
method of choice for both large and small­
sca le HB.\g monitoring. 

REFERENCES 
I. C'ayzer, I., Dane, D. S., Cameron, C. H. and 

Denning, J. V. (1974), Lancet, 1, 947. 
2. Chrystie, I. L., Islam, M. N., Banatvala. J. E. 

and Cayzer, I. ( 19 74), Lancet, 1, 1193 . 
3. Wallace, J. ( 1973), Lancet, 1, 1002. 

September 197-1. 

t1. J. GRATTEJ\', 

Department of Immunology, 
SHERYL Yo NG, 

Department of Microbiology. 
Pathology Services, 
Christchurch Hospital. 

The Histology Cryostat-a Low 
Temperature Incubator? 

Personnel " ·ho 11·ork in histology laboratories 
are all all'are of the merits of the particula1 
model of cryostat the) have and the care they 
take, follm1·ing the manufacturer's directions, to 
ensure they remain in functional order. 

Hm1·ever, not much attention has been paid 
to the periodic disinfection of the cryostat, 
either from the manufacturers themselves or 
from current histolog)· text-books. 

This then prompted questions regarding the 
tissue trimmings from frozen sections lying 
ll'ithin the cryostat. 
1. Could some of these trimmings possibly 

contain pathogenic bacterial ll'hen cut 
from infected tissue? 

2. Would these organisms be able to remain 
viable at the loll' cryostat temperature of 
-20°C until the cryostat was next cleaned 
and defrosted? 
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If so, they posed a potentional health hazard 
to laboratory personnel. The ansll'er to these 
questions forms the basis of this technical com­
munication. 

The viabili ty of t11·o common micro-organ­
isms to "·ithstand the low cryostat temperature 
in a broth culture was first determined. 

Pure colonies of StajJh)'lococcs aureus and 
Esche;-ichia coli \\'ere inoculated into trypticase 
soy broth and placed 11ithin the cryostat in­
terior. The frozen cultures 11erc then thall'ed. 
sub-cultured on to recovery medium and the 
cultures frozen again for a period of three 
ll'eeks . 

Gro11'th resulted from each daily sub-culture 
proving that these two organisms could remain 
\·iable at -20°C in an enriched medium . 

. \ piece of sterile kidney measuring 1.5 X 1 X 
0.5 em ,,·as now inoculated ll' ith drops of bac­
terial suspension from each organism and 
placed 11·ithin a sealed container inside the 
cryostat. This ll'as to simulate a piece of tissue 
requiring urgent frozen section. This frozen 
tissue was then cut daily on the cryostat for a 
period of three weeks, the trimmings being col­
lected asceptically into trypticase soy broth. 

Overnight incubation resulted in subsequent 
re-groll'th of the organisms. demonstrating that 
these organisms did remain viable at the lo"· 
cr>•ostat temperature \1·hen present in tissue. 

from these observations it appeared there 
11 as a need for periodic disinfection of the 
cryostat interior ;.mel fm aseptic precautions to 
be practised. 

\ ·arious disinfectants II'Cl'C applied to the 
cryostat interior after defrosting, e.g., l'vfedol. 
Lysol, . \lcohol and Sa\·lon. . \bsolute alcohol 
ll'~s favoured as it ll'as found to be the most 
thorough in killing the organisms in the broth 
cultures. ll'as easy to use and was readily avail­
able in the laboratory. 

. \n idea 1 method, however, ll'ould be the in­
corporation of an ultra-Yiolct light into the 
cryostat at the time of manufacture. This 
11·oulcl be s"·itched on for the pre-determined 
time ll'hile the cryostat \\·as defrosting; thus 
eliminating the dangers due to the possible pre­
sence of micro-organisms in tissue within the 
cryostat. 

May, 1974. 

K . .J. . \LDERTOJ\'' 

Pathology Department. 
Christchurch Hospital. 
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Book R eviews 

The Revolution in Medical Technology Educa­
tion. Robienctta Driver, MA, MT(ASCP). 
and 1tlary A. Feeley, MS. MT (ASCP ), 1974. 
Published by Charles C. Thomas, Spring­
field , Illinois. Price, $US7.95. 59 pages. 

The revolution referred to in this little book 
is the fundamental change in attitude dis­
cerned in the American scene to the education 
of the medical technologist. The development 
and ever-increasing complexity of medical 
laboratory work has been paralleled by the 
proliferation of grades of staff and areas of 
ce rtifica·t ion. 

In the States there are three general levels 
of certifi ca tion under the auspices of the 
American Society of Clinical Pathologis·ts. 
(There are other recognised methods of quali­
fication and recently a National Accrediting 
Agency for Clinical La:boratory Science has 
been set up. ) The three levels are Certified 
Laboratory Assistant granted after one year of 
post high school approved laboratory training; 
Medica-l Laboratory Technician, an associate 
of arts degree or its equivalent with one year 
of laboratory training and the Medical 
Technologist who undertakes a Baccalaureate 
degree programme of four years ' duration . Pro­
gress through the various levels is possible. 

The transition which is taking place is from 
training to education. The ability to recall and 
describe a number of routine techniques 
scarcely fits the technologist for the work lw 
is required to undertake now. nor docs is pro­
vide him with the knowledge and skill to 
adapt himself to the changing needs of the 
luture. T'he role of the medical tec'hnologist 
is nuid and is innuenced by the type and size 
of the laboratory. He may be involved in ad­
ministration, laboratory management, labora­
tory planning, teaching and interpretation. He 
is thrust into many difficult situations because 
there is no one else there to cope wi•th them. 
Unfortunately there may be rather tardy re­
cognition of these facts and insufficient 
enrhusiasm for the type of educational pro­
gramme required to proYide people of the 
requisite calibre. In America it appears that 
the four year format has been adopted as t-lhe 
best method of producing the type of person 
required . 'J1his seems to consist of three years 

study in an accredited institution \\'hich may be 
a college, university or hospital followed by a 
final clinical year. Minimum requirements are 
chemistry including organic or biochemistry, 
biology includ ing microbiology, immunology, 
physiology, genetics and anatomy. Also mathe­
matics, physics and statistics. 'J1his is usually 
followed by the major subject area of medical 
technology. This book describes the develop­
ments in the field of education from the setting 
up of the Board of Registry of Medical 
Technologists by the American Society of 
Clinical Pathologists in 1928 and th e com­
plementary Board of Schools. The mles of the 
\'arious personnel involved in teaching are ex­
plained in some detail and the difficulties and 
obstacles which 'have to be dealt with while 
fulfilling these roles. Both the Programme 
Director an~! the Educational Co-ordinator 
must be well qualified and have considerable 
teaching experience. The authors of this book 
are both Educational Co-ordinators and in fact 
educa tiona! terminology is much in evidence. 
T his sometimes is difficult to follow. To quote, 
' Education is the process of changing behavi­
oural patterns and curriculum is the mechanism 
for effecting this change. Accord ing to educa­
tional professionals curriculum consists of the 
method used to achieve behavioural objectives. 
Many find these \\'Ords difficult to accept . . . ' 
1 feel tempted to add , or understand! I think 
it means that the pupil should finish up with 
the correct attitudes and motivation. There are 
brief chapters on desirable qualities for a 
teacher, methods of teaching and teaching aids, 
student selection ancl the nerd for continuing 
education. 

This book is essentially a justification for 
education in depth for medical technologists 
with a description of the facilities and staff 
required and a discussion of the problems. It 
should proye of interest to those involved in 
educ.ation. 

R .D.A. 

Manual of Clinical Laboratory Methods, 
fourth edition, eighteenth printing, 1973. 
416 p ages, 675 illustrations, 8 in colour. 
$US14.75. Published by Charles C. Thomas, 
Springfield , Illinois, SA. 
Judging by the number of times this book 



N.Z . J. med. Lab. Techno/., November 1974 

has been reprinted it would appear that it is 
still in vogue in the States and indeed the 
author is held in high regard. However, while 
some parts of it are still useful a textbook 
written in 1949 must of nccessi ty be woefully 
out of date. The clinical chemistry predates not 
only automation but flame photometry and 
quality control receives no mention here. 

The blood group serology recommendations 
arc by present standards inadequate if not 
outright dangerous. The haematology section 
contains some useful information but there is 
no mention of the universally accepted 
cyanhaemoglobin technique and the Westergren 
ESR technique contravenes many of the ICSH 
recommendations. T he colour plates on 
malaria are good bu t the plates showing 
maturation of blood cells bear no resemblance 
to the staining produced by any Romanowsky 
technique that the reviewer is familiar with. 
The microbiology section is perhaps the one 
tha!t is still largely appli c<rble and ·t!he basic 
clinical approach is excellent. The parasite 
life cycles are well set out and the cross refer­
ences between specimens and techniques are 
helpful. While this book is not without interest 
the revie·wers would not wish it to fall into 
the hands of trainees! 

M.C.M., D.S.F., B.W.M., A.G.W., R.D.A. 

.:\fedical Microbiology, Yolume I, t,,elft'h edi­
tion, Cruickshank. Copy supplied by Penguin 
Books (NZ ) Ltd. Price, $NZ10.25. 
The twelfth edition of Medical Microbiology 

by Cruickshank et al. has been a\\'aited with 
l'onsiderablc interest. Tot only is it the first 
edition of this popular textbook since 1965, but 
it also introduces a new concept. As explained 
in the preface, the expanded text in the 
eleventh edition had given the book a 'middle­
aged spread' and the large amount of spacr: 
devoted to laborat01y procedures made it un­
attractive to medical and science students and 
doctors. For these reasons it was decided to 
publish ~\lledica l M icrobiology in two volumes; 
the first volume aimed primarily at students 
and doctors, and t'he second volume for the pro­
Jessional microbiologist and technica•l labora­
tory staff. 

Volume One is divided into five parts and 
basically covers the same ground as the eleventh 
ed ition minus most of the technical detail. 

Part One deals with •the ana:tomy of the 
bacterial cell, growth and nutrition of bacteria, 
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sterilisation and disinfection, antimicrobial 
agents, bacterial genetics, immunology, viral 
structure classification and genetics. 

As with most of the text in the nev\' edi tion, 
the material in this section has been expanded, 
updated and is ll'ell illustrated. There arc 
several minor disappointments. Bacterial nutri­
tion is still treated rather superficially, the sec­
tion on sterilisation is essentially tihe same 
as in the previous edition, while the text on 
disinfectants, although enlarged, could have 
been dealt with in greater depth. However, re­
gardless of these criticisms, this is a valuable 
section, particularly for the student. 

Part Two is devoted to bacterial pathogens 
and associated diseases. It deals principally 
"·ith the more common bacteria, in each case 
giving a brief description of morphology, cul­
tural characteristics and differentiation of each 
species followed by a more detailed account of 
laboratory diagnosis, ohemotherapy, epidemo­
logy and con trol measures. The more common 
bacteria are dealt with in considerable detail, 
while the less common receive very brief treat­
ment. There is much to applaud in this section 
but it is disappointing to find Salmonella, 
Shigella, E. coli, K.Jebsiella, Proteus and Provi­
dencia and on ly members of the Enterobacteri­
aceae group rating a mention. There is an in­
creasing awareness of the clinical importance 
of other members of this group and some 
guidance relating to these organisms would 
have been in order. The description of the 
Pseudomonas Genus comprising more than 140 
species, only one of which is pathogenic to man, 
\\ould also have its critics. 

I found this section rather conservative and 
I expected more from the 1973 edition. 

Part Three relates to the more common 
pathogenic viruses and associ a ted diseases. A 
description is given of each type of virus 
followed by details relating to pathogenesis, 
laboratory diagnosis and epidemiology. The 
text has been enlarged, updated and is well 
illustrated. 

Part Four covers what may be termed ' the 
rest ' and includes chlamydia, rickettsia, myco­
plasma, pathogenic fungi and protozoa. The 
format is similar to the previous section. Forty­
eight pages are devoted to these organisms and 
in some cases t'he descriptions are brief. There 
is however a surprising amount of new material 
condensed into this comparatively small sec­
tion. 
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Part F ive deals with the diagnosis, t reatment 
and con trol of infection. An account is given 
of some common pathogenic condi tions, \ heir 
related pathogens, the nature and collection of 
specimens and subsequent handling in the 
laboratory. T his is followed by the strategy of 
an timicrobial therapy. Bacteriologists would 
be pleased with t he observation that samples 
should be collec ted prior to the commencement 
of antibiotic therapy. In the event of urgent 
chemotherapy being necessary, a list of hac­
ceria possessing more or less predictable anti­
biograms, complete \Yith their usual antibiotic 
sensitivity patterns are given. T he section con­
cludes with chapters relat ing to epidemiology 
and the control of community infections and 
prophylactic immunisation. 

T he decision to divide M edical M icrobiology 
mto two volumes certainly as related to V olume 
O ne h as been a wise move. 

T his is a very useful tex·tbook which has be­
come more sophisticated w·hile retaining the 
lucid style ch aracteristi c of previous editions. 
Both text and format make it an ideal book for 
the studen t and a most acceptable addition to 
the microbiologist 's libra ry. 

It is true than on occasions one will have to 
look further fo r information. The authors re­
cognise this and supply a .Ji st of references for 
further reading a t the end of each chapter . 

One waits with in terest fo r the appearancr 
in this country of Volume Two. 

. \ .F.H. 

Current Techniques for Antibiotic Suscepti­
bility Testing. Edited by Albert Balows, PhD. 
1974. 173 pages. Charles C. Thomas, Spring­
field , Illinois, "CSA. Price, $1...'Sl3.75. 
This book is one of the American Lecture 

Series and comprises the Proceedings of a Semi­
nar Sponsored by Canalco Inc in 1972. The 
sixteen contribu tors present a grea t deal of 
informative data tluct is not only useful bu t 
an urge towards standa rdi sed procedures for 
performing in vitro antimicrobial susceptibi lity 
tes ting. 

In the first chapter Balo" ·s emphasies the 
need to keep the ' Triad of Infec tion ' in vie" · 
- the host, the bacterium and t:he antimicrobic 
agent. This triangular interdependence has 
placed greater responsibility on th e laboratory 
than ever before. 

T he agar diffusion method and particularly 
the K irby-Bauer procedure is dealt with by 
Clyde T hornsberry in detail. Standardisation, 
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quality control and limitation of the method. 
A. L. Barry in Chap ter III describes an agar 

overlay technique which overcomes the incon­
sistencies inheren t in swab broth seeding. 

In Chapters IV and V Wright and Ban·y de­
scribe efforts of the Food and D rug Adminis­
tration World Health O rganisation and the 
National Committee for C linical Laboratory 
Standards to survey, revie11· and recommend 
guide lines to help control the use of the el ise 
diffusion techniques in the clinical labora tory. 

John A. Washington in Chapter VI illus­
trates the agar dilu tion technique used at 
Mayo Clinic since the 1940's and shows the 
use of Steers' inocula- replicating apparatus to 
simplify the procedure. Again the daily use 
of control organisms is mentioned. 

T ilton and Newberg in Chapter V III in the 
Stand ardisation of M icrodilution susceptibility 
tes ting compare methodologies, apparatus 
media, and environmental conditions, all of 
which influence t he fi nal results. 

An automated microdi-lu tion m ethod in the 
hand of Gavan t Bu tler, Chapter IX, compares 
more than favourably with the convent ional 
manual techniques. 

T he significance of quantitative testing is 
suppor ted by clinical reasoning, M. I.C . tables 
and figures by T hrupp in Chapter X. 

Vera Sutter has bravely presented methods 
and data that would assist most microbiology 
laboratories with the problem of the testing 
of anaerobes for antibiotic susceptibili ty . 

Automation has been slov1' to come to the 
microbiology laboratory and in particular to 
sensiti\'ity testing. The light scattering photo­
meter by Science Spectrum Inc, the Zone 
Analyser by Mi llipore and Technicons' TAAS 
System are described by T hornberry and Ea.­
lows and comparisons are drawn to manual 
methods. Imagine being ab le to ta lk about pro­
cessing for ty specimens per hour, with a 
through-pu t ra te of three hours per specimen! 

T he authors' combined effo rts in the 20-page 
appendix give an excellen t run clown on per­
formance standards and evaluation recom­
mendations. 

This book is well documented, referenced 
and indexed and is a serious a ttempt not only 
to encourage but stress the need for a more 
scien tific approac'h to a subject tha t for too 
long 'has been taken fo r granted as being 
fraug'ht with biological va riations difficult to 
control. 

G.D. C.M. 
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Ortho* Anti-Human Serum 
Sensitive 
Precise blend of anti-Gamma 
and anti-Beta activity detects 
all clinically significant 
antibodies. 
Reliable 
Standardised against the world's 
largest red cell and antibody 
panels. 

BROAD SPECTRUM 
Specific 
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The dawn of a new era in 
laboratory techniques with the 
development of R lA (Radio­
immunoassay) by Calbiochem. 
RIA is a revo lutionary new 
approach in detecting hormone 
levels, procedures are simple 
to perform. No -extraction, no 
evaporation, no elut ion 

For further information and 
price - contact Calbiochem. 

Radioimmunoassay 1125 or 3H 
Tests available from Cal biochem 

•r3 • • T4 • •rsG • *D 1gox 1n 
• *Cortisol • *Estradiol • 
Gentamicin • • Estrone • 
A ldosterone • Calcitonm 

Cyclic AMP • *FSH • *LH 
*TSH e*HGH • HLH • *Gastnn 
• Parathyroid • *Progesterone 
• Prolactin • Prostaglandin • 

'Testosterone. 
Reference Sera is provided for 
al l RIA marked w1th astensk. 
Sera also conta111s values for 
lnsul1n, Vitam111 812. 

LEADERS IN ENZVMES 
NOV\/ INNOVATORS IN RIA. r~.......,.n:;, 

BlOCH EM 



\NHV S\NITCH TO RIA? 

SIMPLICITY: Most RIA procedures are simple to perform: No extraction steps, 
no evaporation, no elution. The procedure simply enta ils addition of antibody to 
the antigen and exposing the antigen-antibody comp lex to a radiolabeled ant igen 
for exchange purposes. Once the reaction reaches equilibrium, t he free or t he 
bound antigen is brought down by a second antibody system or by a dextran­
charcoal slurry. 

SPECIFICITY: Since the procedure is dependent on antigen-a ntibody reactions, 
the method is highly specific; it measures on ly the ant igen aga inst which the 
ant ibody was prepared . There are neg I igible cross reactions with other antigens. 

SENSITIVITY: RIA, unli ke other methods, is sensit ive enough to detect 
extremely small amounts such as a few picograms/tube and can measure a wider 
range of concentrations. For example, the T-4 RIA method can accurately detect 
a standard curve ranging from a fraction of microg.% to 40 microg.%. 

ECONOMY: Most of the time taken by R lA methods is so-ca ll ed 'dead' t im e, 
consisting of incubation steps. During these times of course, the technician is free 
to do other work. Price-wise, the R lA is competitive if not cheaper. 

CONVENIENCE: RIA determinations can be done on any biological liquid and 
in most cases small amounts of specimen are needed for assay purposes. 
Likewise a greater number of assays can be performed at a time. 

EQUIPMENT: If a laboratory is already set up to run radioassays, there is no need 
for extra equipment. The essential equipment for RIA is: centrifuge, Gamma 
counter (or Beta counter for Tritium) and micropipetors with disposable tips. 

LEARNING RIA METHODS: ALL RIA METHODS ARE ESSENTIALLY THE 
SAME. m~CE A TECHNICIAN IS CONFIDENT OF HIS PIPETTING OF THE 
RADIOACTIVE MATERIAL, HE WILL APPRECIATE THE RIA PROCEDURE. 

II II 
IIIIDALBIOCHEM 
II II 

Calbiochem Australia Pty. Lim ited, P.O. Box 37, Carl ingford, N.S.W. 2118 
Calb iochem New Zealand Lim ited, P.O. Box 28038, Ke lburn, Well ington. 
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Remove the mask 
ofdoub 
A DIFFERENTIAL 
ABSORPTION 
of the patient's serum is 
ABSOLUTELY NECESSARY 
to diagnose 
INFECTIOUS MONONUCLEOSIS. 

MONOSPOT, the one­
minute differential 
slide test, is based on the 
principle of the Davidsohn 
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tube differential test for 
infectious mononucleosis (l.M.) . 
Finely divided, homogenous 
suspensions of Guinea Pig 
Kidney Antigen, ORTHO 
Reagent I, and Beef 
Erythrocyte Stroma Antigen, 
ORTHO Reagent If provide 

~.,·<; > .,., . ' 
(~'..-· 

-~ ~ 

*)'> 

for 'almost instant' differential 
absorption of the patient specimen. 
Fresh unpreserved horse cells serve 
as the test indicator. Results may be read within one minute. 
Each MONOSPOT package contains sufficient reagents for testing 
20 patient specimens, plus enough to periodically test the weak 
positive control serum that is provided. The necessary testing 
equipment is included, no additional material is needed. 

MONOSPOT * 
Slide Test for Infectious Mononucleosis. 
"" Trademark 
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For further information contact: 
PROFESSIONAL PRODUCTS DIVISION, 

JOHNSON & JOHNSON (NZ) LTD, 
C.P.O. BOX 2179, AUCKLAND. 
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Fluids, Electrolytes and 1\Ietabolism. Robert 
Francis Wilson, MD, FAGS. 1973. Published 
by Charles C. Thomas, Springfield, Illinois. 
138 pages. Price, $CS7.95. 

This is a large practical work-book intended 
for reference. With this in mind it is ring­
bound. It is decked out in the gold covers 
characteristic of the textbooks produced by 
this publishing house. The administration of 
intravenous fluids is a complex matter requir­
ing consideration of many factors and relying 
heavily on laboratory results. Consequently al­
though intended primarily for the clinician it 
is equally of interest to the worker in the 
la:boratory. I found it of considerable interest 
providing an insight into the relevance of the 
estimations demanded. 

This book is essentially pragmatic, providing 
a series of hypothetical situations, working 
through the problem and providing all the 
practical details of calculating deficits and re­
placements. These problems are frequently pre­
sented as questions and answers. The chapters 
usually start off with a concise dissertation of 
the principles involved and the current state 
of knowledge of the topic being discussed. 
The sections include fluid therapy in relation 
to hormonal effects, metabolism, renal function, 
electrolytes, acid-base surgery, paediatrics and 
burns. 

The first chapter provides definitions and ex­
amples of how to calculate ionic concentrations 
such as calcium in calcium chloride and calcium 
gluconate. There are a fe" errors undetected in 
the proof reading but nothing seriously mislead­
ing. I suppose in time all these definitions will 
hm·e to be recalculated in terms of SI Gnits. 

. \s one might expect there are many rule­
of-thumb calculations provided throughout the 
book. The blood volume can be assessed from 
the patient's surface area and the total body 
water can be related to the serum sodium 
le,·el. Obviously experience is required in mak­
ing these assessments. An observation worth 
quoting it that electrolyte or chemical 
abnormalities which develop rapidly can be 
corrected rapidly, but those which develop 
slO\·vly should be corrected slowly. 

Six pages of the chapter on metabolism are 
devoted to the technique of intravenous hyper­
alimentation including a discussion of the 
solutions used. This tec'hnique is increasingly 
used for patients with a reversible gastro-
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intestinal problem. Close laboratory survillance 
of the urine output, urine and blood glucose 
levels and serum electrolytes are required. One 
would expect osmolality measurements to be 
requested as well. 

The physiological effects of potassium and 
the interaction of potassium and other ions 
is unravelled and finally summarised in a 
series of propositions. Reference is made to 
the ' R ' fraction, that is the difference in 
mEqjlitre between the anions and the cations 
which is said to remain fairly constant from 
day to day in a given patient. It is suggested 
that t'his may be used to check laboratory re­
sults. I have an impression t!hat such dis­
crepancies are rare since the advent of auto­
rna ted techniques in vhe laboratory. 

Zinc is required for the proper functioning 
of many enzyme systems and as a low zinc 
syndrome is known, characterised by impaired 
wound healing, estimation is sometimes im­
portant. 

Acid base balance produces a crop of useful 
approximations relating pC02 and pH, and the 
ratio of HC03 jH2C03 and pH as well as a 
quota of detailed examples of the actual situa­
tions which occur and how to treat them. 

Flurid therapy in surgery, for cases of burns 
and in t'he field of paediatrics are similarly 
treated and practical instruction for specific 
situations again provided. 

This is a field manual providing instructions 
for urgent situations and as such requires to 
adopt a dogmatic tone to impart ' standing 
orders ' . I believe it achieves its objects in 
furnishing ammunition for the front-line troops 
and probably would not remain unthumbed 
on the laboratory library shelf. 

R.D.A. 

Basic Haematology. Arthur Simmons, Assis­
tant Professor, Department of Pathology, 
College of l'viedicine, Cniversity of Iowa. 
278 pages. Charles C. Thomas, Springfield. 
Illinois, USA. Price, $US12.75. 
This is a book designed for medical techno­

logists and laboratory assistants under training. 
It results from a series of lectures delivered by 
the aut'hor to students and t11erefore covers 
only 1!he theoretical side of haematology. It 
is no doubt the author's intention that is should 
be used in conjunction ·with other publications 
describing technical methods. 
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The book introduces the subject at a fairly 
basic level covering coagulation and haemolytic 
anaemias as well as general haematology, there 
is a large section on instrumenta:tion and a 
smaller chapter on quality control. Immuno­
haematology is not included. 

The chapters on coagulation clearly out-line 
the mechanism and role of the clotting factors, 
the fibrinolytic system and disorders of 
haemostasis. Where possible tables and charts 
have been used to maintain a concise presenta­
tion. In another chapter he outlines the princi­
ples of the various coagulation tests, again 
wit'hout any technical details. 

The general 'haematology is well written, has 
been designed to be read from the front cover 
and not used as a reference book. It progresses 
through the origin, development and role of 
the blood cells to diseases associated ·with a:b­
normal cells. Surp risingly LE cell s get no 
mention. 

Metabolism and catabolism of haemaglobin 
is clearly presented and t he tests used for in­
vestigating haemolytic anaemias get brief but 
adequate coverage. The publication is marred 
by an occasional error (e.g., ' haptoglobins are 
lowered in infection ') and by the use of 
artist's presentation of blood cells. Surely in this 
age of photomicrography, reproduction of 
genuine cells can be used. 

Hovvever I would not hesitate to recommend 
the book for trainees to t'he New Zealand 
Certificate of Science level and for laboratory 
assistants working towards the examination for 
qualified technical assistant. 

B.T.E. 

Methods of Media Preparation for the Bio­
logical Sciences. Joyce A. Stewart, AB. 
1974. Published by Charles Thomas, Illinois. 
Price, $US7.50. 
The author of this book has set out to gather 

into one volume practical hints and as much 
useful information as possible relating to the 
preparation of bacteriological culture media. 
M uch of this material is of the sort only gained 
by experience, and is not available in the text 
books. To a large extent she has succeeded. 

In the 84 pages of text, and 19 chapters, 
she covers such topics as equipment, measure­
ment of volume and pH, sterilisa tion, dispens­
ing into plates, tubes and slopes, the rolling of 
cotton wool plugs. (A lost art!) She describes 
how to handle some of the more difficult 
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media. T'here are sections on formulae of 
media, chemicals, stains and indicators, charts 
of chemical symbols, and common terms, A 
full index is included, and to finish off, ten 
blank pages for notes. 

T'he style is non-technical and chatty. The 
four simple line drawings lend some clarity to 
the text. It is refreshing to read simple down­
to-earth instructions. such as those suggesting 
the use of the side of the face to test the 
temperatures of melted agar prior to the addi­
tion of heat labile substances. Methods are all 
simple and practical, whilst the equipment de­
scribed is also simple and inexpensive, with 
the added commendable economic use of 
laboratory 'bi ts and pieces ' such as broken 
pipette ends, etc. 

Of particular mention are the chapters on 
the peculiarities of different media, both stand­
ard and synthetic. In the latter is a very useful 
list of commonly used amino acids with ·notes 
on their solubilities and sterilisation- informa­
tion I have not seen printed anyvvhere else. It 
is a pity that the list of special media discussed 
is not more comprehensive. 

It is obvious that Joyce Stewart has had con­
siderable experience in this field, and one can 
forgive t:'he occasional dogmatic expression of 
a matter of opinion, and some excessively 
laboured points. T'hese slight blemishes diminish 
the appeal of some of her statements, but do 
not detract from the value of the information 
contained within them. For the laboratory 
which employs unskilled labour or specialised 
assistants in t'he media making role, this un­
pretentious book will be invaluable. For those 
laboratories " ·hose media is prepared by 
trainees or as part of t'he routine rostered 
work, then this book will sti ll bC' a useful 
addition to the book shelf. 

G.L.C. 

Practical Laboratory Planning. W. R. Ferguson, 
BE (A del.), FSAD M ( Arc:h.) . Applied 
Science Publishers Ltd., London. Presented 
by the Australia and New Zealand Book Co. 
Pty. Ltd., Brookvale, N.S.W., Australia. 147 
pages, numerous illustrations. Price, 
$All.70. 
The author is a laboratory design consultan t 

formerly employed by the Commonwealth 
Science and Industrial Research Organisation 
in Aus·tralia and in writing thi·s book gives us 
the benefit of some 35 years experience. T'he 
planning in this book is mainly direc ted 

. "' 
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towards physics and chemistry research labora­
tories but the same principles of layout and 
services can usually be applied to other types 
of laboratories. The planning of the labora­
tories, building design, fittings, services and 
fire and safety precautions are all discussed in 
depth and detail. l\{istakes always seem to occur 
in building, and one major miscalculation is 
frequently that of size. Structural problems, 
floor loading, Yibra tion, eleva tors, windows 
and a myriad of other things can be 
adequately planned and are detailed here 
along with provision for future expansion as 
an integral part of the building. 

La bora tory fittings include mention of solu­
tions to many fami liar problems. How to dis­
pose of noxious and corrosive ·wastes, safe and 
adequate fume cupboards particularly in re­
gard to working wivh perchloric acid, vibration­
free benches or buffers. (Air bags are sometimes 
used. ) The use of different materials for sinks 
and ducts and types of floor coverings and 
bench finishes are discussed . 

Services occupy a la rge proportion of t'he 
bui lding space in laboratories and reticulation 
in a fal se ceiling space is recommended for 
convenience of access. Special requirements 
may dicta te different systems. The principle 
sugges ted for the number of service outlets is 
generosity without extravagance. The venting 
of rorrosi,·e fumes and ventilation generally, re­
quires more thought than one might imagine, 
airflm1· around the building and prevailing 
,,·inds enter into the calculations. 

The material used to ronstrurt walls, ceilings 
and doors can be rated according to the period 
of times, expressed in hours that it is able to 
,,·ithstancl standardised test conditions of 
temperature and loading. Large timber sections 
come out fair ly well in these tests burning at 
a rate of about 1 i in depth of charcoal per 
hour. The effect of 'heat on steel girders is to 
ca usc expansion and buckling often causing 
coll apse of bui ldi ngs. The selection of material 
in cliff eren t situations is considered and the 
need to exclude air by fire wa lls and fire 
breaks or bafi!es in vertical ducts which can 
act as chimneys. Automatic detection and 
sprinkler system have been calculated to pre­
,·ent grave damage in over 99 percen t of fires. 

The final chapter shows pictures and plans 
of model Ia bora tories in Australia, Germany 
and the USA. 
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Basic laboratory dimensions recommended 
in this book are those conventionally employed 
and provide no surprises . .\ 10 ft module 
peninsular bench unit, i.e., 5 ft bench width 
with 5 ft floor space; 2 ft 3 in wall bench, 3 ft 
height for standing and 2 ft 6 in for sitting; 
9ft stud. A minimum of 180 square feet per 
worker. Writing spaces and knee spaces and a 
minimum of superstructure over the bench to 
collect junk. With reference to -the most 
economical size related to structural considera­
tions a depth of 24 ft is recommended in a 
laboratory with peninsular bench layout. There 
is a great deal of discussion on the siting and 
size of -laboratory offices. These must relate to 
the function of t'he office and its occupants. 
In this book it relates to research officers seek­
ing peace and quiet for concentration and 
cerebration. Clinical labora:tory conditions and 
requirement may be somewhat different. 

Two people are mainly concerned in the 
design and construction of a new building, the 
client and the architect. The client must know 
accurately what he wants and this necessitates 
preplanning with the aid of ·those concerned; 
particularly those who will be using the build­
ing. All details are required. Function, size, 
fittings, services, special requirements and 
hazards. Tlhis preplanning will involve 
speciali sts such as electricians and engineers, 
and the appointment of a project officer is 
essential. IIis function is to oversee all work 
as it proceeds and ensures that time schedules 
are adhered to. He will liaise between the 
architect and his staff. and the staff who are 
going to occupt the new ]a bora tory, conveying 
comment and criticism. He is the 'progress 
man ', exerting a constant gentle pressure on 
all parties involved. According to the author 
he should be like a cluck; smooth and un­
ruffled on top, but paddling like hell under­
neath! 

In terms of the basic considerations of struc­
ture, services and planning this is an excellent 
book which would provide the essential advice 
and information in these areas . Clinical labora­
tories have become increasingly diverse in their 
function and size even within one discipline 
and would require individual treatment in re­
gard to furnishing and ·work-flovv pat:terns. 
Advice on this would have to be sought else-
w'here. 

R.D.A. 
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Medical Technology Examination Review. 
Volume II, Third Edition (1974). Alter, 
Bryan, Dittmar, J dhnson, Kaminsky, K im, 
Robinson, Sch·wartz and Wisch. 223 pages. 
Published by the Medical Examination 
Publishing Company, Inc., New York. 
Price, $NZ6.75. N. 11. Peryer, Ltd., Christ­
church. 
The last edition was published in 1971 and 

the addition of some recent textbooks to the 
references and the change of one author are 
indications of revisions having occurred. 

Chemistry contains more questions on 
enzymes, hormones, immunoglobulins, and 
lipoproteins. There are questions relating to 
protein-binding and radioimmunoassay, gas 
chromatography and automation. These all re­
fl ect current trends. The microbiology, mycology 
and virology questions are not markedly innova­
tive but have been altered, replaced or recast in 
many instances. The same illustrations have been 
retained in the mycology section. Haematology 
and histology have been similarly treated. 
Immunohaematology contains some fresh 
material relating to hepatitis and tissue typing 
tests. 

The format is the same as before wirh vari­
ous types of questions; truej f~lse, choose most 
appropriate ansv1·er, matching statements, and 
complete the sentence. Some questions require 
straightforward answers. The aim of the book 
is to help the reader check areas of weakness 
and to provide references for further reading. 
Each of the 2,000 questions is provided "·ith an 
appropriate reference. This is a most con­
venient and time-saving arrangement but the 
timely \l·arning is given that this approach is 
not a substitute for systematic textbook study. 
With the increasing emphasis on objective 
questions in examinations, experience can be 
gained by working through the multiple choice 
questions and gaining familiarity "·ith the dif­
ferent modes of expression. 

Most reviewers thought that the questions 
were more appli cable to the :\'ZCS level however 
certainly in chemical pathology the emphasis 
on an intelligent appreciation of the signifi­
cance of the results would seem to have appli­
cation at the more advanced levels. A furt1her 
point made was that not a ll the questions or 
rather the answers, are in accord with policies 
and practises current in this country. 

For the student ·this book is a useful adjunct 
to study and by supplying a great variety of 
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questions is also a boon to the tutor. 
R.D .. \. , D.S.F., B.\1\'.M., H.C.W.S. and .\.G.W. 

Diagnostic Microbiology. A textbook for the 
isolation and identification of p~t'hogenic 
micro-organisms. W. Robert Bailey, PhD, 
and Elvyn G. Scott, MS, MT ( ASCP). 
Publisher: The C. \'. Mosby Company, 
Saint Louis, 1974. +14 pages, illustrated. 
Price, $9.90. X. M. Peryer, Christchurch. 
This is the fourth edition of 'Diagnostic 

Microbiology'. Since t'he first edition in 1962, 
there have been revisions in 1966 and 1970. 
Thus the authors appear to be endeavouring 
to mainta in a re-editing programme every 
four years. Despite major advances in many 
aspects of immunology, bacterial genetics, anti ­
biotics and medical microbiology, it is question­
able whether enough information has been 
added to this latest edition to warrant its 
publication at this time. Additionally t'he book 
comes at a time when the field of microbiology 
and closely related subjects is being ' bom­
barded' with new textbooks and new editions 
of established texts. 

However like the previous editions of 
' Diagnostic M icrobiology ' there is a pleasing 
organisation of rhe material, with the book 
being di vided into 11 parts and systematically 
covering each genera of bacteria found in medi­
cal practice .. \]so pleasing, is to sec the latest 
nomenclature used for those bacteria that seem 
to have everlasting name changes by the taxo­
nomists. 1'he part covering the isolation of 
bacteria from various body systems and body 
fluids such as the urinary, gastro-intestinal and 
respiratory tracts or the cerebrospinal fluid and 
the blood, is concise and clearly presented. Two 
ne"· parts, one dealing with quality control 
and the second by \'ichazelu Iralu, PhD, MPH. 
on the laboratory diagnosis of intestinal para­
sites are useful additions. 

The book is "·ell bound, on good quality 
paper, has 92 illustrations, many tables and 
there is an attractive coloured and appro­
priately designed cover. 

The authors work in institutions in the 
State of Delaware, USA, and thus a few techni­
ques described are those used in American 
laboratories . For example, the Kirby-Bauer 
method of antibiotic sensitivity testing takes 
pride of place in the antimicrobial sensitivity 
susceptibility section, a method not fully ac­
cepted by laboratory workers in some other 
countries. 
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The preface to rhe first edition of this book 
states that the text was designed to help at 
the bench of medical microbiology depart­
ments and to aid college (university, in NZ) 
students. As a quick reference book for the 
laboratory worker the book has merit but often 
for the more complex problems and methods 
required in a laboratory in 1974 more special­
ised and detailed \rorks are necessary. For the 
student in microbiology including medical 
students, and laboratory technologist trainees 
' Diagnostic Microbiology ' would be a useful 
companion volume to other texts. 

E.R.S. 

Books Received-Reviews Pending 

A Short Textbook of Medical Microbiology, 
T hird Edi tion . Boards, £3 .45 (UK) . Pub­
lished by the English Universiti es Press, 
London, 1974. 

Computer Technology in the Health Sciences, 
Shires, 1974. Price, $US 10.75 . Published by 
Cha rles C. T homas, Springfield, Illinois. 
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Correspondence 
Sir,- May I through the Journal ask for 

constructive comment on two practical aspects 
of technology which to my mind have lagged 
well behind other advances in the medical 
laboratory. 

(i) Biochemical monitoring of neonates and 
young children. Is the traditional skin puncture 
for a capillary blood specimen the best or only 
starting point? Is the emotional trauma for a 
child of, say, three years of age avoidable? 
Is blood serum the best or only medium for 
routine patient assessmen L? Has modern 
technology such as dialysis anything to offer? 

(ii) Advance in automation of laborat01y 
methodology has allowed one major area to 
lag; I refer to centrifugation of blood specimens 
to separate the serum which is !!he starting 
poin t for most automated systems. Changes in 
thi s field du ring the pas t 30 years have been 
quite minor. Are there other approaches, signi­
fi cantly different in principle, which are being 
overlooked ? 

I would appreciate constructive discussion 
and consideration of these aspects of the mod-
ern scene. 

D. A. McArthur, 
M iddlemore Hospital, 
Auckland. 

Abstracts 
Contributors: D. G. Bolitho, Lexie Friend, J. Hannan and A. G. Wilson 

CLINICAL BIOCHEMISTRY 
Alpha-Antitrypsin Deficiency as an Indicator of Sus­
ceptibility to Pulmonary Disease. Diakun, R . ( 1974) , 
M ed. Bull. Exxon Corp. affil. Comps. 34, 57. 

Normal sera can inhibit 1.69 ± 0.3 g/1 of 
trypsin, therefore standard solutions were prepared 
containing 10 percent (0.17 g/1), 50 percent (0 .85 
g/1) and I 00 percent ( 1. 7 g/1) of the trypsin usually 
inhibited bv normal sera. Two drops of each stand­
arc] were disp:!nsed into test tubes. then two drops 
of fresh test serum added. Ofter I 0 mit<' incubation 
at room temperature, one drop of each mixture 
was placed on the gelatin surface of an exposed 
and developed x-ray plate and allowed to stand in 
a Petri dish for two hours at room temperatur~. T hen 
d igested gelatin was washed off with cold running 
tap water, leaving clear areas of lysis. If the trypsin 
had been inactived by the serum antitrypsin, th~ 
fi lm was not cleared . 

Sera from those homozygous for the gene defi ciency 
should inhibit only th e weakes t standard : sera from 
heterozygous individuals shou ld fa il to inh ibit the 
J 00 percent standa rd . 

.J.H. 

Radioimmunoassay Kits for Human Placental Lacto­
gen. Wheeler, M. l and Watson, D. ( 1974} , Ann. 
clin. Biochem. 11, 49. 

There is a growing interest in the measurement of 
human placental lactogen (h-PL) as an in::JicatOJ 
of placental function and foetal well-being. Several 
investigators hav•e found that low levels of h-PL 
are frequently associated with foeta l d istress and may 
be useful in the evaluation of placental function in 
various obstetrical situations, including threatened 
abortion in e:uly pregnancy. It has been suggested 
that determination of h-PL should be a routine 
screening test m every pregnancy. 

The kits which the authors studied were: Biokit, 
I-IPL (Biolab. B~lgium} : Radioimmunoassay of the 
HCS (CEA-IRE-SORIN, France}: Phadebas HCS 
test (Pharmacia, Sweden): HPL immuno:lssay kit 
(R adiochemical Centre, England); HPL radio­
immunoassay kit (Schwartz-Mann, USA) and HCS 
kit ( Well come Reagents Limited, Engla nd ) . 

A laboratory providi ng a regular service for se:um 
h-PL estima ti ons would find it m ore advantageous 
to se t up and mainta in its own rad ioimm unoassay, 
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thereby assuring itself of quality control over a ll 
the reagents and standa rds. However, some labora­
tories will find it more convenient to have a reliable 
kit method avai lable. 

Each of the kits was studied for precision, re liability, 
economy, simplicity and accuracy. Satisfactory re­
sul ts with late pregnancy sera, obtainable within 
4 h , can be achieved using the reagents supplied by 
Wellcome Reag>ents Limited or The Radiochemical 
Centre. 

J.H. 
Organ Specific Antigens in the Urine. An Indicator 
of Organ Damage. Rosenmann, E., Dishon. T. and 
Boss, J. H. ( 1974), Biomed. Exj!. 20, I. 

Normal urine and pathological urine contain a 
large variety of proteins emanating from diverse 
organs. Antoine et a/. ( 1968, 1969 ) coined the terms 
histuria and histaemia for the presence of tissue 
antigens in the urine and in the blood. 

Proteinuria is generally considered to result from 
impaired glomeru lar and/or tubular function. Ex­
ceptions are exemplified by urina ry excretion of 
proteins of low molecular weight such as Bence­
Janes protein and lysozyme. Similarly, histuria re­
presents the contribution of tissu e components to 
the urinary protein pool. Hence, mild proteinu ria 
might reflect histuria rather than glomerular injury 
or de rangement of the tubular reabso1·ption capacity. 
Use of specific antisera in urina lysis enables 
characterisation of these antigens in respect to their 
organ origin. Quanti tative and qualitative a lterations 
in th e patterns of urinary excretion of tissue antigens 
are indictive of pathological processes affecting 
one organ or another. Similarly. determination of 
carcino-foetal antigens in the urine is of diagnostic 
significance in neoplastic diseases . T he use of a 
battery of organ and 'cancer ' specific antisera is 
advocated for diagnostic, foll ow-up and screening 
purposes. 

J.H. 
Micro Method for Determining Total Iron Binding 
Capacity by Flameless Atomic Absorption Spectro­
photometry. Yu, Y. Y. and Zel', P. ( 197+) . Clin. 
Chem. 20, 360. 

A method is described which requires only +0 J.Ll 
of serum for iron and T.I.B.C. An atomic absorption 
spectrophotometer with a graphite furnace is used. 
The method is designed so that the standards used 
can be used for both iron and T.I.B.C . assay. 

A.G.W. 
Faster and Easier Radioimmunoassay of Digoxin. 
Drewes, P. A. and Pileggi. V . .J. (1 974 ). Clin. Chem. 
20, 383. 

A method is described using 125 I as tracer 
which gives a more valid, stable, non time dependent 
assay. Modifications include the u se of ammonium 
sulphate to separate bound and free portions, fresh 
serum pool in the standard curve, and incli\'idual 
specimen blanks. 

The results compare favourably with the original 
properly controlled tritium method of Smith. 

A.G.W. 
Causes of Increased Plasma Creatine Kinase Activity 
after Surgery. Phornphutkul, K. S. , Anuras, S .. Koff, 
R. S., Seff, L. B., Mahler, D. L. and Zimmerman, 
H . .J. ( 19H) . Clin . Cltem. 20, 340. 

A study was made of creatine kinase (CK ) 
ornithine carbamyl transferase (OCT ) activity after 
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surgery to determine whether the surgery or pre­
operative drug treatment has any effect on the enzyme 
activity. It was found that halothane o r succinyl­
choline significantly raised CK ac tivity in the first 
post-operative clay. 

A.G.W. 
Assay of Aspartate Aminotransferase Activity. Effects 
of Serum and Serum Proteins on Oxalacetate De­
carboxylation and on Dialysis. R"j, R. and Va lder­
linde, R. E. (1974 ) . Clin. Chem. 20, 454. 

The authors studied the effect of protein on 
methods measuring aspartate aminotransferase. They 
found that protein accele~ates spontaneous decar­
boxylation of oxalacetate to pyru\'ate preventing its 
quantitation in assays specific for oxalacetate. Five­
fold dilutions of serum in saline yielded results that 
were artifac tuall y high by 56 percent. Protein in­
creases the volumes obtained by au tom a ted pro­
cedures requ iring dia lysis. by increasing the amount 
of oxalacetate difl'using into the chromogenic now 
stream. The au thors suggested a diluting Auid whi ch 
has a protein concentra tion of about 6 g/dl. 

A.G.W. 
Direct Microdetermination of Serum Calcium. 
Bayinsk, E. S., Marie. S. S. , Clark, W. L. a nd Zak , B. 
( 1973). Clin. Chim. Acta 43, 46. 

A rapid mi cro method for the direct determination 
of calci um in serum is described where c resolpthalein 
complexone is used as the colour reagent and 
diethylamine buffer to ach ieve in creased solubility 
of reagents and stabilise the system. 

Because of the high dilution, j aundice, haemolysis 
or turb idi ty does not appear to interfere with the 
system. The tests including standards and controls 
can be processed in less than I 0 minutes. 

A.G.W. 

Proficiency Testing in Acid Base Analyses. An 
Interlaboratory Evaluation. Rej, R. and Va!1'derlinde, 
R. E. ( 1973 ). Clin. Chim. Acta 49, 161. 

The results of a smTey of 122 ~ew York State 
labo~atories were evaluated. The a\'erage coefficient 
of variation for pH was 8.8 pe ·cent, 13.3 percent 
for PCo" and 15.0 percent for tota l Co, on serum 
samples. Improved performance was found in labora­
tories where regular quality control is used. Nn 
significant difference could be found between equip­
ment although workload correlated with performance. 

A.G.W. 
A Comparison of Serum versus Heparinized Plasma 
for Routine Chemistry Tests. Lum. G . and Gambino, 
S. R. ( 19 74). Amer.]. clin. Pathol. 61, 108. 

Following a long-te ~m study on a wide range of 
routine tests, the authors found that heparinised 
plasma is prefe rable for electrolyte cletermir.ations 
and may be substituted for serum '"hen es timating 
other blood constituents. 

L.R.F. 

Evaluation of a Direct-reading Reflectometer for 
Neonatal Hypoglycaemia Screening. Ente, G .. Klein. 
S. W. and Paraswanath . B. S. ( 19 74). A mer. ]. clin . 
Path ol. 61, 6 1 ~. 

An Ames Re Aectance Mete r using new Dextrostix 
reager,·t str ips is described. This portable, simple to 
operate reAecta nce meter has been assessed over a 
th ree-year pe1 iod and has proved reliable and ac-
curat e. 

L.R.F. 
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Simplified Method for G6PD Screening Using Blood 
Collected on Filter Paper. Dow, Patricia A., Pette­
way, M. B. and Alperin, J. B. (1974). Amer. ]. 
clin. Pathol. 61, 333. 

A rapid screening method for G6PD deficiency 
is described. It has the advantage of using blood from 
either a finger prick or heel prick collected onto 
filter paper. The method is simple, inexpensive to 
perform and wi ll detect enzyme levels which are less 
thP.n 25 percent of normal. 

L.R.F. 
Serum Copper Levels and Diphenylhydantoin. Taylor. 
J. D., Krahn, P. M. and Higgins, T. N. ( 1974). 
Letter to Editor. Amer. ]. clin. Pathol. 61, 577. 

Diphenylhydantoin is a drug used for the control 
of epi lepsy. The authors have observed that patients 
on this drug have significantly elevated serum copper 
levels and clinical biochemists should be aware of 
this. Studies are being undertaken to find out the 
interrelationships between copper, caeruloplasmin 
and Diphenylhydantoin levels. 

L.R.F. 
Direct Colorimetric Determination of Serum Caldum 
with 0-Cresolphthalein Complexone. Morin, Leo. G. 
( 1974). Amer. ]. clin. Pathol. 61, 114. 

A quick and simple method for measuring serum 
calcium is described. The colour reagent does not have 
any potassium cyanide in it. The me thod requires only 
0.020 ml of sample and is linear to 18 mg per ell 
of calcium. Magnesium, bilirubin , a lbumin. 
haemoglobin and phosphorus do not in•terfere with 
the estimation. 

L.R.F. 
Estimation of Human Chorionic Gonadotropin by 
Timed Agglutination. A Preliminary Report. Killip, 
M. (1974). Amer. f. clin. Pathol. 61, 337. 

A report on the m e of Gonavislide, a direct­
aggluti nation latex pregnancy test, has been made. 
The author has found that the rate of agglutination 
of the latex particles is proportional to the con­
centration of human chorionic gonadotropin (HCG ). 
The results of this method compared well with the 
conventional haemagglutination-inhibition te3t pro­
cedure. 

L.R.F. 

HAE.~~IATOLOGY 

The Mechanism of the Entry of Dye into Neutro­
phils in the Nitroblue Tetrazolium (NBT) Test. 
Segal, A. W. and Levi, A. J. ( 1973). Clin. Sci. 
mol. Med. 45, 817. 

It is suggested that NBT enters neutrophils in 
quantities visible by light microscopy only after 
stimulation which produces phagocytosis of a 
macromolecular complex of the dye and heparin and/ 
or fibrinogen. 

J.H. 
Hairy Cell Leukemia: A Case Report. Friedman. 
N. H. (1974). Conn. Med. 38, 342. 

A recently rediscovered type of leukaemia, account­
ing for 2 percent of all leukaemias, is hairy cell 
leukaem ia or leukaemic reticuloendotheliosis. This 
entity was identified by Ewald in 1923 and further 
reviewed by Gosselin ( 1956), Bouroncle ( 1958 ), 
James ( 1963) and Lee (1969) . 

Most patients will have an absolut-e neutropenia 
with 60 percent demonstra ting a WBC count of 
<5000/1-'l, with up to 95 percent of the ce lls being 
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abnormal. An exceptional patient will have a WBC 
count > 100 000/!-'1. The malignant cell superficially 
resembles a lymphoblast in size, in its cytoplasm 
which is finely granular or foamy, and in having 
a loose chromatin network. As such it is often mis­
taken for a normal, atypical or malignant lympho­
cyte. The hairy cell appears to be intermediate be­
tween a reticulum cell and a lymphocyte. The 
cardinal finding is the serrated periphery, made 
up of cilia-like projections giving the hairy appear­
ance . 

The malign-ant hairy cell contains a distinctive 
acid phosphatase isoenzyme which is tartrate re­
sistant. This pennits characteristic staining of these 
cells in the peripheral blood, marrow, and tissue 
infiltrates. This cytochemical maker is not found 
in lymphosarcoma. chronic lymphatic leukaemia , 
or reticulum cell sarcoma. Patchy rathe r than uni­
form acid phosphatase may be seen in some cells 
in Hodgkin's disease sections. 

.J.H. 

MICROBIOLOGY 
A Rapid Method for Determining Decarboxylase and 
Dihydrolase Activity. Brooks, K. and Sodeman, T. 
( 1974). ]. clin. Path. 27, 148. 

This paper presents an improved method for de­
termining decarboxylase and dihydrolase activity. The 
medium consists of 5 grams of peptone, 3 grams 
yeast extract, 5 ml 0.2 bromcresol purple in 1,000 ml 
of distilled water with 10 grams of the appropriate 
amino acid added. The pH of the solu tion is adjusted 
to 5.5. The authors point out that this is the 
optimum pH for decarboxylase and dihydrola$e acti­
vity, that glucose fermentation can be discovered by 
other means, that the incorporation of glu cose in 
decarboxylase medium and that by redu ing the 
pH to this level organisms are able to attack the 
amino acids immediately without first fermenting 
the glucose to obtain an optimal pH. 

234 strains of Enterobacteriaceae and 140 non­
fermentative gram negative rods were examined. It 
was found that the rapid method was as accurate as 
the Moeller method and that lysine and ornithine 
decarboxylase will generally be detected in 2-4 hours 
while arginine decarboxylase and dihydrolase required 
6-8 hours as compared with 0\·ernight incubation 
for the Moeller broth and agar decarboxylases. The 
method is recommended by the authors for routine 
use. 

D.G.B. 
Toxoplasmosis-a Review. Karni, K. Amer. ]. med. 
Techno!. 43, I 01. 

A useful review of current knowledge regarding 
toxoplasmosis and a brief evaluation of current tests 
is presen-ted. 

D.G.B. 
Systematic and Rapid Identification of Gram-Negative 
Rods. Lakhbirsingh, and Mathews, J. T. (1974). 
Amer. f. med. Techno/ . 44, 169. 

A system for the identification of gram-negative 
rods is described. The system is devised for personnel 
with little experience of bacteriology, such as those 
employed in large departments where staff is rotated 
for tra ining. The system relies on the use of a series 
of six initial ra pid proced ures carried out on com­
mercia lly available rapid diagnostic reagents. From 
the results of the initial panel of tests further con-
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firmatory test panels of biochemical tests are set U!J. 

The system merits consid·eration. 
D.G.B 

Isolation of Neisseria meningitic/is from the Vagina 
and Cervix. Lewis, J. F. and Alexander, J. J. (1974}. 
Amer. f. clin. Path. 61, 216. 

700 Transgrow cultures examined over a two year 
period by the authors showed that th ree of these 
cultures contained Neisseria meningitic/is from either 
the vagir,a or cen·ix of young sexually acti\·e women. 
The role of these organisms in genital infection is 
doubtful. However, the authors stress the necessity 
of completely identifying all neisseria isolated from 
the genital tract. 

D.G.B. 
Comparison of the R.B. System 2nd the Entrotube 
for the Identification of Enterobacteriaceae. <;;oppel. 
S. P. and Cappel, I. G. ( 1974). Amer. f. clin. Path. 
61, 218. 

The authors compared these two rapid identifica­
tion systems with conventional techniqu·es for the 
identification of Enterobacteriaceae. There was li ttle 
d ifference in the number of errors in the d iffe rent 
techniqu•es and the authors conclude that fo r their 
purposes and in their laboratory the Entrotube is 
an acceptable system for use. T h is system has recently 
been int rodu ced into this cou ntry whereas to the 
best of this abstractors knowledge the R.B . system 
is 11'0t avai lab le here. 

D.G.B. 

Bacteraemia Due to Atypical Streptococci Belonging 
to Lancefield Group A. Report of Two Cases. 
·Bannatyne, R. M. and Robson. A. ( 1974). Am. f. 
clin. Path. 61, 358-360. 

The authors describe two strains of Lancefield 
Group A str·eptococci isolated from blood culture3 
which fai led to show Beta haemolysis and were 
resistant to bacitracin. They were also not typable 
by M. or T. scheme. The authors review th e litera­
ture on aberrant group A streptococci and conclude 
that these organisms fall into two groups which are 
described. This paper emphasises the importance of 
Lancefield g;·ouping for the cornO>ct identification of 
strepococci. 

D.G.B. 

A Clinical Evaluation of the API System for Identi­
fication of Enterobacteriaceae. Brooks. K. A.. J ens. 
M. and Sodeman, T. M. ( 1974). Amer . f. med. 
Techno/. 40, 55 . 

This paper compares the API system with more 
conventional methods of identifying bacteria. The 
paper confirms numerous other reports in the lite -a­
turc that this is a reliable if somewhat expensh·e 
method of carrying out identification tests on Entero­
bacteriaceae. The method is well known and widely 
used in this country. 

D.G.B. 

Cotton Wool Bacteriological Swabs. EITects of 
Sterilization Method on Performance. Willis, L. .'\ . 
and Winsley, B. E. ( 1974). Med. lab. Techno!. 
31, 51. 

An examination of the effects of steam ethylene 
oxide or gamma irradiation on the ability of cotton 
wo::>l swabs to maintain th e viability of bacterial 
inocula during storage. As the dec rease in the ability 
of sterile swabs to mainta in bacteria l viability ap pe::t rs 
to be du·e to an in creas·e in the acidity of the swab, 
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incorporating a simple buffe r solu tion before radia­
tion sterilisation gave these swabs a superior bacterio­
logical performance. 

D.G.B. 
Comparative Effects of Two Sulphated Polyanions 
used in Blood Culture on Anaerobic Cocci. Kocka, 
F. E., Arthur, E. J. and Searcy, R. L. ( 1974 ). 
Amer. f. clin. Path. 61, 25. 

The authors desc ribe a new anticoagulant additi\'e 
for blood culture . Sodium amylo sulphate \\'hich is 
claimed to be superior to the polyanethol sulpha:1ate 
normally used in blood culture media in that it 
docs not suppress the growth of Peptostreptococcus 
species in the way that polyanethol sulphate does. 

D.G.B. 
A Comparison by Gel Diffusion of the Lancefield and 
Rantz Extraction Techniques Used in Grouping 
Haemolytic Streptococci. Noble, R. C. and Penny. 
B. B. ( 1974). Med. lab. Techno/. 31, 43. 

This paper compares the effectivenes3 of the 
Lancefield acid heat method of extracting car­
bohydrate antigens from streptococci and the simpler 
autoclave method of Rantz. The authors conclude 
that the Rantz method is a significaGtly better 
method for identifying groups B and D than Lance­
field extracts and that di·!'ficul ty was often experienced 
with Lancefield extracts of other Lancefield groups 
due to excessive extraction of antigen by acid ex­
traction . Th is is not a problem with the Rantz 
method. They recommend the method for routine use. 
The Rantz method is of cou rse well known and 
widely used already in New Zealand. 

D.G.B. 
The Sensitivity of Brucella abortus to Chemothera­
peutic Agents. Robertson, L.. Farrell. I. D . and 
Hinchl iffe, P . M . ( 1973 ). ]. med. Microbial. 6, 549. 

An examination of the in vitro sensitivity of Brucella 
abortus to ampici llin , streptomycin and Mtracycline, 
carbenicillin, gentamycin and kanamycin. The 
organisms were tested by a variety of methods and it 
was concluded that the optimum method of sensi­
ti\'ity testing brucella organisms is the Ditch techni­
que. Strains \\'ere almost uniformly sensitive to 
tetcacycline and that the 25 strains examined in this 
series were not as '~nsitive to streptomycin as 
organisms tested in pre\'ious surveys had been re­
ported. .'\ comparison of :MIC plasma le\'els and 
plasma half li\'es suggest that gentamycin and 
kanamycin may be more effecti,·c than streptomycin 
in the treatment of brucellosis when used in com­
bination with tetracycline. Synergism between 
sulphamethoxazole and trimethoprim was shown by 
all strains examined but the strains were less sensiti\'e 
to trimethoprim than to sulphmethoxazole. This 
auth•>r suggests furth•<! r clinical trials of cotrimoxazolc. 

D.G.B. 
The Method of Quantitative Burn Wound Biopsy 
Culture and Its Routine Use in the Care of the 
Burned Patient. Lobel, E. C .. Marvin, J. .'\., Heck. 
E. L. , Cur·eri. P. W. and Baxter, C. R. ( 1974 ) . 
Amer ]. clin. Path. 61, 20. 

A method of quantitati\·e burn wound biopsy 
culture is described. Full thickness biopsy specimens 
are obta ined using a sca lpel and macerated in normal 
sa line, diluted and p lated out. The resul ts are ex­
pressed as the number of bacteria per gram of burn 
wound tissu•c. I 0' organisms per gram of biopsy was 
taken as a. positive finding. The a uthors cla im tha t 
Lhe method is a more reproducible and a mo~c 
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effective a id to the early diagnosis of infection of 
and burned pat ient than surface cul turing methods. 
T he method does appear however to be extremely 
time consuming and the large number of asept ic 
operations to give every possibility of accidental con­
tamination. 

D. G.B. 

Aeruginocine Typing of Pseudomonas aeruginosa. 
Shriniwas. ( 1974). ]. clin. Path. 27, 92. 

The author suggests that the te rm aeruginocir.·~ 
typing should be used in place of pyocine typing as 
aeruginosa has long replaced pyocyanea as the 
correct specific name for Pseudomonas aeruginosa. 
Using eight indicator strains of Pseudomonas 
aeruginosa and incubating at a temperature of 32•c , 
this author found that there was considerable \·aria­
tion in the range and patterns of the aeruginocine 
types of stra ins present in various hospita ls. He also 
found that a large number of strains isolated in 
India were found to fall into groups not described 
in the original system of Whaba 's. He has therefore 
described the new inhibition patterns. 

DG.B. 

Counting Cells in Cerebrospinal Fluid Collected 
Directly on Membrane Filters. Burchai lo, F. and 
Cunningham, T. A. ( 1974). ]. clin. Path. 27, 101. 

The au thors preser.•t a method for the enumeration 
of low numbers of cells and their sta ining a nd dif­
ferential counting by the use of a Swinny fi lter 
cartridge and ruled membran e filter. For those 
laboratories carrying out large numbers of CSF 
examinations this method may offer sign ificant ad­
vantages. T he authors a lso present a study of 291 
samples which shows that the normal cerebrospinal 
Auid cou nt is 2,000 cells per ml not 5,000 per ml 
as curren tly accep ted. 

A Method of Bacteriological 
by the Direct Application 
McCullough, B. and Cornere. 
Path. 26, 977. 

D.G.B. 

Sampling of Surfaces 
of Cul~ure Media. 

B . .M. ( 1973 ) . ]. clin. 

This technical method desrribcs a useful and 
economical way of carrying out surface impression 
cultures on agar by using disposable plastic syringes 
filled with nutrient medium. 

D.G.B. 

A Reappraisal of the Antibacterial Action of Cotri­
moxazole in Vitro. Lewis, E. L. , Anderson J. D. and 
Lacey, R. W. ( 1974). ]. clin. Path. 27, 87. 

This paper questions the e·.fficacy of the syr.-crgistic 
action of cotrimoxazole against urinary pathogens . 
The results of the examination of Proteus species, 
other Enterobacteriaceae and Staphylococcus aureus 
is presefo'ted . The organisms were suspended in broth 
and in human urine to determine whether bacrerio­
sta tic synergy took place. The bactericidal action of 
the individua l components of cotrimoxazole was also 
examined. The authors conclude that in many cases 
there is no advantage in using cotrimoxazole as 
trimethoprim alone is just as effective, particularly 
of course in infections involving sulphonamide re­
sistan t organisms. 

A further considera tion is that the toxicity of 
trimethoprim alone is considerably less than the 
comb ination of the two drugs . 

D.G.B. 
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One Tube Oxidation Fermentation Test. Porres, J. 
.M. and Stan yon, R. E. ( 19 74). A mer. f. clin. Path. 
61, 368. 

The authors describe the use of one tube of OF 
medium with a I 0 m l fill which is stabbed to the 
bottom as an alternative to the usual two tube test 
using- one 5 ml fill in each tube with an oil overlay 
of one tube. They conclude that the OF test is 
as reliable used on this single tube method as 
with the traditional technique. 

D.G.B. 

Neisseria gonorrhoeae Identified by the Direct 
Fluorescent Antibody in Male Contacts. Enfors. W .. 
Eriksson, G., Kaaman, T. and \'On Krough, G. 
( 1973). Br. ]. vener. Dis. 49, 500. 

In this study of 167 males named as contacts of 
patients with gono rrhoea, the disease was diagnosed 
at th e first examination by direct microscopy and/ 
or cul ture in 60 cases (35 .9 percent ) but on ly in one 
a dditional case out of the 107 (0.9 percent ) at the 
second visit. Examina tion by the direct fluorescent 
antibody (FA) technique of urethral material 
obta ined after prosta tic massage in 94 patients with 
two consecut ive n egative cultures revea led a furth er 
10 cases. On ly one of the 10 FA-positive patients 
had symptoms of ure thritis. 

Investigations have shown that th·e epidemiologica l 
signifi ca nce of a small group of undetected infected 
individuals may be far-reachi ng. 

J.H. 

V. jJarahaem.ol)lticus Gastroenteritis: New Insight into 
an Old Disease. Mackowiak, P. A. ( 1974). ]. La St. 
med. Soc. 126, 125. 

Vibrio pmahaemolyticus gas troenteri ti s is in all 
probability a very common disease. A conservative 
estimate is that it accounts for at least 2 percent 
of all foodborne outbreaks in the US. In areas such 
as Louisiana , where seafood is consumed in large 
quantities. it must occur with a substah•tially higher 
frequency. 

The organism is a motile Gram-negative bacillus 
[curved when grown under optimal conditions] pos­
sessing a single polar flagellum , the natural habitat 
being estuarine waters and underlying mud in most 
a ;eas of the world. A unique featu:e of the 
organism as well as the reason for its years of 
anonymity is its calt requirement. As a halophile, 
it will not be isolated by routine stool culture. A 
salt-enriched medium such as thiosulphate-citrate­
bi le salt sucrose (TCBS) is required. 

Strains of this organism are currently classified 
into 10 0 antigen groups and 52 K antigen types. 
Approximately 10 percent of the straim are not 
typable. Pathogenic strains can be distinguished 
by the ability to produce haemolysis on salt-enriched 
blood agar (posi tive Kanagawa reaction). 

This type of gastroenteriti s is a relatively mild 
disease a lth ough Auid and electrolyte imbalance re­
sulting from the illness may pose a serious threa t to 
otherwise debil ita ted patients. Secondary person-to­
person spread does not appear to be an importa nt 
fac tor in the eoidemiolo.<Zv. 

J.I-I. 
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In general, papers other than reviews, should consist of a short summary capable of standing 
alone as an abstract; an Introduction (outlining the problem :mel the proposed solution); Material 
and Methods; Results and Discussion. 

Illustrations 
Illustrations are costly and should be used sparingly. Graphs, line drawings and photographs 

are all referred to as 'Figures' and should be numbered in the order of their appearance in the 
text using arabic numerals. Drawings (in indian ink on stout white paper) and photographs, 
should be about twice the size of the actual reproduction. The position of figures in relation to 
the text should be noted in the typescript. Legends typed on separate sheets are numbered to 
correspond with the illustrations. Tables should be typed separately and numbered in roman 
numerals. 

Nomenclature and Units 
Scientific names of micro-organisms should conform with Bergey's Manual of Determinative 

Bacteriolog)'· The first time an organism is men tioned the full generic name should be given 
and underlined to indicate that it is to be printed in italics. Subsequently it may be abbreviated. 
Trivial or common names are printed in roman, e.g., staphylococci, and should not be underlined. 

To conform with the Systemes Internationale D'Unites or SI units it is recommended that the 
following prefixes and abbreviations be employed . 

Length: m, em, mm, ,um, nm. 
Area: m0

, em", mm0
, ,um0

• 

Vo lume: litre, ml, ,ul, nl, pl (' litre' in full avoids 
confusion with 'I') 

Mass: kg, g, mg, ,ug, ng, pg. 
Mass concentrations : kg/litre, g/lit re, mg/litre, 

,ug/litre. For the present concentrations per 100 
ml also accepted as are daily outputs in urine 
and faeces. 

Molar concentrations: mol/litre, mmol/litre, ,umol/ 
litre, nmol/litre. (For the present mequiv/litre 
may also be used.) 

Temperature: Express as °C. 
Time: s, min, h, d, a. The latter two symbols which 

stand for day and year respectively are best 
expressed in full to avoid confusion. 

Density: kg/litre (relative density replaces 'specific 
gravity') 

Clearance: litre/s, ml/s (for the present ml/min 
may also be used). 

N.B.: 
1. The symbol for a unit is unaltered in the plural 

and should not be followed by a full stop, e.g., 5 em 
not 5 em. nor 5 ems. 

2. No space should be left between the symbol 
for a prefix and the unit. A space is left between 
the symbols in derived units, 

e.g., ms = millisi!cond 
m s = metre x second 

Where amoiguity could arise abbreviations should 
be written in full. 

3. Numbers. The decimal is indicated by a full 
stop. Commas arc not used to divide large numbers 
but a space is left after every third digit. 

A zero should precede numbers Jess than uni:y. 
Units which give a number between 0.1 and 1000 
should be chosen when possible. 

References 
Refe1 ences should be listed alphabeticaiJy at the end of the article and numbered to correspond 

with the numbers used in superscript withm the text. Citations in the text should gi\'e the author's 
name using et al. if more than one author, and the year, thus: \Valker et al. (1972) 1 . .'\II authors' 
names should be listed with initials; year of publication in brackets; journal title abbreviated and 
underlined to indicate italics; \'Olume number in arabic numerals underlined with a wavy line to 
indicate bold type and the first page number. The reference for abbreviations is the World List oi 
Scientific Periodicals. In genera l nouns have capitals, adjectives do not and conjunctions are omit­
ted. Authors are referred to previous journals for examples. 

Proofs 
When time permits, authors wil be given the "PPOrtumty to correct proots betore publication 

b•1t not to insert new material. Proofs must be returned within three clays of receipt. 

Reprints 
Reprints are available to authors at their own expense on a cost basis. Orders for reprints 

(minimum 50 ) , must be given when returning the proofs. 
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