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,hp tt>' .. JP .• .rohlt 
rlf'lrcting clPfPctiH' disks is gre .. uy simpl ilwo 

The testing- of media has rr\·ralrd some 
rather surprisit~g errors. As examples. chocolatr 
ag-ar in which enrichment supplements had 
b(•t•n omitted. Sl'H'r31 faults in pH adjustment 
and sr\Pral fault,· hatcht>s of drsOX\Tholatr 
citrate agar. renderrd non inhibiton." duc> to 
0\Tr lwating-. Thesr f:llllts if undrtrcted could 
"ell lead to thr failure to isolatc> pathogens. 

·\ t• ···r-nwnt sch is for a 

lll\'1 1 ~·l llal. ppat att. 
a .If, rha 

I ht· l'ITicicnn of the ndtun· lllt'(!ia in usr 
in the laboratot' i; ob\ ioti>h of paranHntnl 
intponann·. lt is difl; ··tit '' ··od: · heJll·" 

. •h 

Extract !rom November NZIMLT Journal by 
D. G. Bolitho, Pathology Dept., Cook Hospital, 
Gisborne. 

DO YOU RUN 
CONTROL ON 
EVERY BATCH 
OF MEDIA 
YOU PREPAREP 

~lralfi~t:tlfl:~, ~ir~~nts ·~ '' 

11.11 · PtAfl$~ illWI•II - WID ' 

Specify consistent, convenient, economical, controlled media from ... 

Ms.Eiaw E t:hir:als lttt 
P.O. BOX 18-069. GlEN INNES. 
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rneloy introduces: 
the first major 
improvement in 
immunodiffusion 
plates in over a 

decade 
NEW PLATE 

CAPACITY: 
lncn:ascd cestillg capacrry 

with no loss of quality. 
R11n as ma11y as 6 standards 

and t8 deurmwa t1 om 
on a si11gle p lart. 

NEW PACKAGE: 
Resealable p/asric bag 
replaces the old-fas}uont!d 
11011-resea/able plastic bags 
a 11d foi l wrap. E/iminateJ 
ueed to store plates in 
lwmidicy chamber. 

THE 
24-DETERMINATION 

~lfH::Hh::::i:::::::iiiHh::iH : iHiHiHiH::hilHHiii ; ;:HHi::::HHHm~}ll 

l
illt GUARANTEE ~ :lll 

ATE 
Meloy's 24-dctcrmination plate gives you 
convenience, and more: 

No special equipment is needed. Whether 
you test by immunoelectrophoresis or not , 
you can usc this 24-detcrmination plate to 
advantage. 

Reaction time is faster, readings more 
definitive. There is more, higher specificity 
agar in these p lates than any others. 

You need not dilute your serum samples 
with these plates to determine normal 
immunological levels. This greatly reduces 
the chance of error in dilution techniques. 
The corollary is that sera with abnormally 
high levels need not be diluted as much. 

You can run samples in duplicate. 
The plate is easily disposable. 
How about price? On a cost per deter­

mination basis it is the most economical. 
If you insist on using 6-determination 

plates, we have them, too. Same quality . 
Same test results. Only not nearly as 
versatile. 

::: Meloy Biological Products Laboratory :::c 

l:. j::.:.:.·.· guarantees that its reagents and related : ::j:~:·: 
products arc of the highest quality com- 1 

:::: n1crcially attainable. :::: r= Meloy further guarantees that minimum ;;~ 
i~~: f~7o~c;nr;nr~~~oa~\~~u:::c~ot truly satisfied 1111 
·~l~ :: with a Meloy product we . will .replace it at :. :~ 
jF no charge, or promptly refund vour money. ··~: 

;Jl:!!;! i! H: p:::::;! p:;q: ;i;: ;;: :::;:;; H: :: 'i': ;: Hi;:; :illll::H:; • · •' • H :: ::mt3 
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two major advances 
in immunochemistr 
meloy announces: 

the new generation 
of reagents 

For the first time, a laboratory plainly states the potency 
of its antisera, and unconditionally guarantees the levels 
stated. 
In addition, the specificity of these antisera is such that, 
when used properly, they will always provide consistently 
clear readings. Guaranteed. 
Both at a price competitive with any reagents now available. 
These are bold statements. And Meloy backs them up 
completely. 
This guarantee covers Meloy's entire group of reagents, 
including: 

ANTI -IgA. -IgG. -IgD. -IgE. -IgM. 
-BENCE-JONES KAPPA. 
-BENCE-JONES LAMBDA. 
POLYVALENT-WHOLE HUMAN SERUM. 

These reagents are available now, in quantity, on a 24-hour 
shipping basis. 

Among the adYances a chi eYed by Meloy: 
o Poly,·alent Antiserum that detects IgG, IgA, IgE, IgM, 

Kappa and Lambda Bence Jones Proteins. 
o Quantity production of the difficult anti-IgD, -Kappa 

and -Lambda antisera . 
o Antisera of such high potency you can dilute and still 

obtain Yalid, clearly readable test results. 
For the identification and or measurement of human 
immunoglobulins, there arc none better. 
We would like to pro,·e this to you. 

POTENCY: 
~o one exceeds our potcnt:y standards 
for off-t h e-shelf items. All vials clcarh 
list the minimum potem.:y range. 
J I ere are just 3 examples of potency: 

ANTJ-IgG - 3-4 mgml 
ANTI-IgA - 3-4 mg ml 
Al':TI- Jg,\1- 2- 3 mg ml 

GUARANTEE: 
En~.:h \' ii.l l you pun.:hasc is backed by 
/v1eloy's performance guarantee. 

SPECIFICITY: 
The rigorous quality control procedures 
followed assure you of consistentl y clear, 
reproducibl e readings. Under proper 
test condit ion~, the results will 
not be <~mbiguous. 

DILUTION: 
lv1eloy docs not d il ute its reagents but 
leaves this up to th e discretion of the 
in d ividua l user. 
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GLACIAL ACETIC ACID? 

SULPHURIC ACID 96°/o? 

ACETIC ANHYDRIDE? 
CHEMICAL COMPATIBILITY NO PROBLEM 

with the 

DILUTOR 

FLUCTUATING 

DILUTION RATIOS 

NO PROBLEM WITH DADE DILUTOR 

GUARANTEED + 1 °/o TOLERANCE 

.o -·-\ 
tf r 
I h 

M.sl3aw E thir::als ll.d 
236 APIRANA AVE., GLEN INNES, AUCKLAND, 6. 

P.O. BOX 18-069. TELEPHONE 588-036. 
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INTRODUCING NEW VERSATOL 
ACID-BASE 

serum calibration reference and control 
for monitoring acid .. base analyses . . . 

at three clinically-significant levels .. . 

NORMAL. ACIDOSIS. ALKALOSIS 

• First and only serum-based calibration reference and control for acid-base analyses. 
• Make it possible to monitor normal and pathological ranges with a serum-based 

reference material. 

WILLIAM R. WARNER & CO. LTD. 
21 FEDERAL STREET - AUCKLAND 
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BE POSITIVE 
ABOUT YOUR RESULTS­
EVERYTIME 

(,, r f "Y' l drt >II C If t qc ~ r C 

f' L "C )o ,t l lE j r,/ 1 r ' J:_'f • JcJ C d< o j H r t 'T 

( n 11rr llE Jl't tlr x 21 

USE BDH STAINS 
FOR SLIDES,FILMS 
AND SECTIONS 

e Ur11for'll products of known pur ty ard propprt1es 

l 

• < "89-> irdicates sta1r.s b~olog1cally testea befor 1s~ue. 
e Complete range for all .aboratory worK. 

130H stain~ beyond aoubt. 
Send for our free booklet on 01010g cal sta '1 and 
sta n ng rrethoas. 

(BOH) ~~~~~~~ORATORY CHEMICALS LIMITED 
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Anomalies 
One of the literary devices used in science 

fiction is the assumption of the existence of 
plural probability; thus any possibi lity not 
only can. but does happen in an endless series 
of parallel worlds. Slight erosions in the fabric 
of. these parallel worlds could produce co­
existent states and explain a lot of contradic­
tions. and anomalies. (Close that space-time 
contmuum, I can feel a draught!) This could 
explain enthusiastic attempts to ovrrpopulate 
the globe and equall y enthusiastic attempts to 
make life on the planet impossible. In another 
sphere it could explain how claims of a healthy 
economy and satisfactory balance of payments 
can be correla. ted ""ith a mill ion unemployed. 

At a pan sh pump level we mio-ht thus 
reconcile the much heralded increase i~ leisure 
" ·ith reductions in our annual leave! 

We also have the issue of Registra tion. 
It too presents anomalies . In the na ture of 
living things there is growth and development 
and thi s applies to organisations as well as 
individuals. We have reached a stage in our 
corporate development where we a re aware 
of our c~ntribution in maintaining the labora­
tory se rv1ce and as an emerging profession a rc 
stri , ·ing to define our legitimat<' status and 
righ tfu l place in the scheme of things. ThNr 
is certainly a gap between our conception of 
the situation and that propounded by the 
Society of Pathologists and a further difficult\ 
in reconciling this official view with individua'i 
opinions which many of us have di ligently 
sought. In these clays of change, re-examina­
tion and reappraisal, when even secondar) 
schoolchildren are campaigning to exert an 
influence on their curricula, a more flexible 
and conciliatory attitude would have been 
appropriate. A~ it is the issues are clouded. 
There are problems in multiple staffing of 
laboratories in regard to relative responsibility. 
job content evaluation and interaction. In a 
profession as universal as medicine, problems 
and their solutions reflect universal practices. 

Various groups ha,·e their own recognised 
education, organisation and status. Graduates 
engaged in .clinical chemistry and physics may 
have qualifications gained elsewhere and 
usually own allegiance to professional bodies 
at home and abroad. Technical assistants and 
similar groups should ha,·e some form of train­
ing, certification and job eva luation as in thr 
United States. The Institute Ius on its own 
initiative gone as far as it can in rcnwclying 
this situation. 

Medical Technologists who form the 
largest group are now urged to safeguard the 
public interest by becoming a registered body. 
T his is implicit in the establ ishment and main­
tenance of stand ards of education and train­
ing. This is a straigh tforward and separate 
issue and need not be complicated at th is 
stage wi th rei a ted p roblems. 

I t is timely to consider our position in 
regard to other para-medica l groups. M ost of 
those groups possess R egistra tion Boards the 
constitution of which is natura ll y of in terest. 
It is to these groups that we must look for 
community of inte rest and m utual 5upport. 
Even ts in any case have taken such a tu rn 
as to make this course desirable, perhaps inevi­
table. For one th ing, we learn that a common 
set of conditions of employment regu lations 
is being drafted and that these will have to 
be negotiated on a group basis. The Yexecl 
question of curtailed leaYe usually founders 
because of lack of unanimitv. Fr;r another, 
the presentation of a case for negotiating com­
mittees or tribunals calls for more skill and IT­

source than one group can muster or afford 
since professional assistance is required. The 
issue of membership of the Combined Hos­
pital Employees Organisation will come up 
again at our annual conference. 'iober thought 
should be given to the problem now . 

R.D.A. 
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Quality Control and Fault Finding m an Automated Laboratory 

A. G. Wilson, A.I.M.L.T., A.N.Z.l.M.L.T. 
Chl'mit"al Patholo;n Lahora tory , Du•wdin Ho>pital. 

Receil·ed /01 publicalicn April I 971. 

Introduction 
One of the most important aspects of a 

climcal laboratory is the accuracy and pre­
cision of its '' ork. 

In recent years. sutYcvs ha\e sho"·n that 
the standard oi" work in 1;1any laboratories is 
unsatisfactory. Tonks" suggested that if results 
arc to be clinically significant. errors should 
not exceed one quarter of the normal range. 
and we ha,·c provisionally adopted this as a 
workable hypothesis. 

With the ach·cnt of automated ana lysis, 
where large numbers of tests arc processed. 
control of precision and accuracy becomes in­
creasingly important. 

Continuous flow ana lysis, such as the 
Autoanalyscr system. has a number of special 
problems peculiar to its mode of action and 
methods of quality control need to detect 
errors which can occur randomly throughout 
a run. 

In this laboratory. com en tiona! methods 
of quality control were found to be inadequate 
for detecting some of these errors. 0\-cr the 
past year a more comprchcnsi,·e scheme has 
been gradualh introduced and as a result of 
this ir~1prmen~ents han• occurred. 

Apparatus and Methods 
The laboraton is largch automated. pro­

cessing approximatch ISO specimens a da:. 
of which about 80 to I 00 arc for electrolYtes. 
urea and creatinine, the remainder for ii\CT 
function and enzyme tests. 

The H Autoanakser channels in usc arc 
Generation I and peaks are read manual])_. 

The contro l system no\\ in usc. consists 
of a number of methods to aid fault finding. 

1. Known Controls: 
\Vith cyen· batch of tests. commercial 

known control sera arc included as the opera­
tor's check of accUJacv. If these controls arc 
outside prescribed limits, i.e. 2 Standard Devia­
tions (S.D.) of the best monthly performance 
to elate. the run is stopped and an attempt 
made to find the fault. 

The known controls arc processed early 
in the run as an initial check of accuracy and 
plotted on charts which are displayed in the 
laboratory. 

2. Unknown Controls: 
These arc included in en't \ batch of 

tests and the results o\·cr a monthly period 
giYc an indication of the precision of the 
method. 

The mean and standard de,·ia tion of the 
kno\1 n and unknown controls arc logged daily 
OYer a period of a calendar month. For com­
paratiYc purposes, the coefficient of , ·a riation 

(C.V.) is then calculated, i.e. S.D x 100 = 
mean 

C:.V. r1r and these arc disp layed on a notice 
board. 

When a significant improYcmcnt has oc­
curred, the working limits for the known con­
trol arc narrowed. 

3. Blind Controls: 
This method JS not often used because 

it is time consuming and difficult to operate. 
fo be successful, no one shou ld know of its 
existence. A pool of sera is dispensed in Yials 
suffic ient for a day's usc. Each sample is 
gi\'Cn a fictitious name, a laboratory number 
and processed as a patient's test. 

The report forms are mterceptecl at the 
dispatch desk. 

The information giYen b, this sencs of 
control samples is the unbiased precision of 
the laboratory and can be affected b, errors 
not usually c\~'tectecl b\ othn control sera. for 
L' ·ample clerical errors. 

4. Independent Laborator) Controls: 
This laboratory has utilised freeze dried 

sera submitted for' ana lysis b, the American 
College of Pathologists ·sun-cy scheme. This 
JJro\·idcs an additional check of accuracy from 
an independent source. 

5. Pooled Sera for Drift Control: 
In continuous flow analysis, a phenomenon 

called drift occurs. This may be sporadic or 
gradual and can be caused by a Yariety of 
reasons. To check f01 this, a pool of sera is 
placed after the standards and in every fifth 
sample cup and compensation can sometimes 
be made when reading results. If a serious 
drift is noticed early in a run, the analysis is 
stopped . 
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6. Daily Means: 
Dai ly mean data is ca lculated for a ll auto­

mated tests where 20 or more are processed. 
This method of control, suggested by Hoffman 
and WaicF. is based on the hypothesis that 
90o/r of the tests done arc norma l and have a 
Gaussian distribution. 

W hen calculating dai ly means, truncation 
limits arc used to exclude grossly abnormal 
,·alues. Some truncation limits arc shown in 
fable I and arc those suggested by Whitehead 
and Morris". 

Daily means for most tests. cspcciall) 
electrolytes. fall within remarkably narrm' 
limi ts with correct operating concli tions. The 
data is ca lculated as soon as possible after a 
run has been completed. The running mean is 
calculated from the prc•vious month's daily 
means and resu lts outside of 2 S.D. arc used 
as an indication for action. 
7. Logging of Absorbancies: 

For some methods where control is some­
times difficult, e.g. enzymes, it was found use­
ful to log the absorbancics of the standards 
to com pare clay to clay \'a riations in contro ls 
and standards. Thi s often resulted in detection 
of anomalies. 
8. Control Officer: 

The control officer is a kcv figure in 
ensuring the success of a contro l 'programme. 
Initially it is necessary to explain the aims of 
the operations of the programme to the sta fr 
and g;ain the ir confidence and co-operation. 
fhc information should be gathered and 
~valuated before reports arc issued. Any prob­
lems associated with qua li ty control arc re­
fcn·ecl to him and it mav be nccessan to 
analyse the autoanalyscr charts critically or 
make e-xhausti,·e enquiries to trace a fault. 
fhis is often a \'Cry difficult and unpleasant 
task as there is a tcndcnC\ for operators to 
regard the im cstigation as a reflection on tlwit 
work. ' 
Sources of Errors 
1. Standards: 

On a number of occasions, standards have 
been found to be wrong, especially when a 
number of pipettings a rc required. Vv c ha\'C 
found that in order to reduce the frequency 
::>f errors in preparation, one person should be 
responsible for their preparation. 

Occasionallv some standards ha,·c been 
found to cleteri;rate on keeping. 

Cholesterol standards in one instance, 
resulted in lo\1' controls and daily mean values. 
Being made up in isopropanol , they had pro­
bably evaporated as fresh standards rectified 
the error. 

Commercial control sera used for enzyme 
standards have caused considerable trouble. 
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mainly as a result of incorrect reconstitution or 
dilution. 

Bilirubin standards deteriorate rapid ly if 
exposed to light. lmpro,·ements in the pre­
cision of enzymes and bilirubin tests has oc­
curred since separate vials have been recon­
stitu ted daih and those for bi li rubin stored in 
a clark box.· 

As mentioned before. the logging of ab­
sorbancies of standards has helped to control 
their preparation. 
2. Reagents: 

Reagent preparation is a common fault. 
For some Autoanalyser tests. the strength of a 
reagent is critical. With careless preparation, 
a colour reag-ent may resu lt in reduced span 
and therefore sensitivity. Faults in reag-ents 
arc not always made known to a control' offi­
cer, but can sometimes be traced " ·hen pre­
cision dctcriora tcs, particularl y when a less 
competent operator takes over a series of tes ts. 

Other reagent faults can occur when re­
agent bottles a rc not frequently washed out. 
An example of this has occurred with the 
urea method . The thiosemicarbizicle in the 
colou r reagent tends to settle out in the stock 
bottle and can be carried a long the transmis­
sion tubing and become deposited in the flow 
cell. causing · noisy' peaks. 

No ise can a lso occur when reagents ha,·c 
not been filtered. F ilters arc now available for 
insertion in reagent lines and arc to be 
recommended. 
3. Apparatus: 

The dialyser is the most common cause 
:Jf trouble. esjJecially when aqueous standards 
arc used to compare with sera. The usc of 
pooled sera at regular intcn·als in a run is often 
the only indication of a dialyscr fault. Mem­
branes ·conditioned' by usc in one method ma\' 
not be satisfactory fo~· another. Fig. I shows 
an autoana]yscr chart for serum iron. Although 
dialysis is satisfactory for the aqueous st~n­
dards. the sera has not been satisfactorily 
clialysed. 

Dia lysis trouble for the tandem calcium 
phosphate method has been largely eliminated 
by changing the membranes before a run, and 
in the iron method pre-treatment "'ith diluted 
HCl seems to help. 

Occasionally the heating baths fail to 
maintain the correct temperature. \Vhen the 
95°C bath O\'erheats in the glucose method, 
the peaks are diminished. Overheating baths 
in the enzyme tests can cause haYoc when 
plasma coagulates and causes blockages. 

In the alkaline phosphatase method, low 
absorbancies were found for the standards. but 
not the controls when the 37°C heating 'bath 
heated to 45°C. 



0./ 
0>/ 
0./ 
O.t 
0-/ 
0-/ 
0.1 1~·6 
0./ 
0 .1 
0./ 
0" 
01 
o~ 

O.t •83·& 

o~ 
0/ 
o~ 

(i) 17o·4----

'"" Wellcomtrol* 
Quality Control Sera 
Quality control in clinical chemistry has become a 
vital requirement in today' s laboratories. 
This control needs to cover the precise performance of 
a given technique. the reagents and the 
instruments used. both in detecting rapidly any insidious 
lack of reproducibility and identifying it. 

Wellcomtrol Quality Control Sera offer the means of 
ensuri ng this total requirement with 

Wellcomtrol Unassayed 
the most economical daily check of reproducibility. Rapid, 
reliable and especially suitable for automated procedures. 

And when lack of reproducibility is revealed. a definitive 
estimation of the degree of deviation is provided with 

Wellcomtrol Assayed 
which gives accurate figures for more 
than 30 constituents. including iron binding capacity, 
iron and other routinely measured 
inorganic substances, drugs. hormones and many 
enzymes. 

For complete quality control Wellcomtrol Assayed may 
be used at regular intervals. say weekly, in 
conjunction with the daily use of Wellcomtrol Unassayed. 

*Trade mark 

For further information. please wnte to: 

Well come 
Burroughs, Wellcome & Co . (New Zea land) ltd ., Auck land . 
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These rectangular, 
single- jacketed units 
are ideal for Bacterio­
logica l work , in that 
a ll chamber space is 
working space. Type 
il lustrated is fitted with 
flush panel, mounting 
adjustable thermometer 

MERCER 
BACTERIOLOGICAL 
AUTOCLAVE Rectangular 

Type 

and adjustable timer 
••• both being inte. 
grated to permit pre­
setting by means of 
.keys, of both tern pera­
ture and time, taking 
the guesswork out of 
a ll types of media 
steril ising. Any tempera-

ture may be selected 
up to 280°F. ( 138°C.) 
for any length of time 
required up to 60 
minutes. Push-b utton 
control, light stage 
indicator. We will build 
to your specifications. 

J. Mercer & Sons Ltd., Christchurch. Head Office: 
Moorhouse Avenue, Phone 69-679. Branches at­
Auckland: 95-97 May Road, Mt. Roskill, Phone 
896-165. Wellington: 10 Vivian Street, Phone 
53-410. Dunedin: Transport House, Willis Street, 
Phone 76-375. 



Auckland 483-039 
Wellington 58-964 

Christchurch 30-662 

Amicon: Ultrafiltration for laboratory and clinical uses 

Ultrafiltration may be used for Concentration, Separation 

and Purification of Colloids and Macromolecules. 

available thmughout New Zealand ~ SMITH BJQLAB LTD Amicon products at·e fully ~ 

fl·om Smith-Biolab Ltd. Smi1h-Bio/ab ~ - · 
technical representati1·es are 11.1 close as your Jn PO Box 36007 Auckland 9 New Zea land 
phone. Call tod11v for any enquiry . ~==.L--------------l 

8354 Am 
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Immunological determination of human plasma proteins 

-
paper electrophoresis 

quant. immunol. determmation 

Immunoglobulins 

transport proteins 

enzymes 

enzyme inhibitors 

- complement factors 

Fibr. P-Giob. 

H.G Schw1ck. 1966 

Plasma Protein Antisera 
Behringwerke 

for qualitative and quantitative 
immunological assay of plasma proteins 

Behringwerke antisera are available for the determination of plasma proteins by 
immunoelectrophoretic and immunodiffusion techniques- techniques which are 
being used increasingly in the fields of clinical medicine, pathology, cytology, 
immunology, genetics, biochemistry and forensic medicine. 

Further information on the wide range of Behringwerke 
rJ/agnostJC preparc1tions is available from: 

Leaders in chemistry 

HOECHST (NEW ZEALAND) LIMITED 
C.P.O. BOX 67, AUCKLAND 1 

HOI457A/FPC/NZ 

·. 
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Introducing the new 
IL ILI.IIAII'"' 111111111 

IIMI'Miple 
The IL·Harleoo CLINICARDTM System 
provides a fully integrated, programmed 
system for high accuracy and precis1on 
"stat" determinations on the 20 most 
commonly specified laboratory tests 
and enzyme profiles. The design features 
ensure that these "stat" chemistries can 
be done rapidly, by available personnel. 

The ins!rument is operated by placing a 
CLINICARDTM Programmer into the 
compact, laboratory bench instrument. 
This punched computer card programs 
and calibrates the entire system. A 
pre-fil led reagent cuvette for the 
specific test required is presented to 
the instrument's programmed di~penser 
and fi lled with a precisely measured 
amount of the patient sample and the 
necessary standards. 

For those determ:Aa!ions that require 
incubation, the ii1strument contains 
tv.Q incubators; one s:J! at 37"C and 
the other at 85°C. The now fiiled 
CLINICARD"' Cuvette has its own 
binary oodi~g system which programs 
accurate, automatic timing. Once the 
incubation penod has been completed, 
there is a clearly audible and a visual 
signal which alert the operator to 
remove the cuvette from the incubator 
and place 11 m the measuring chamber. 
The determmation is then immediately 
made and the answer presented directly 
in concentration. Enzyme rates are 
computed automatically and the rate 
displayed in international units. 

The CLI NICARD'"' Programmer is a 
computer type dev1ce un1que for each 
of the 1ridividual tests. It 1s used With 
a clearly marked ocmpanion pre-filled 
cuvette . The CLINICARDTM Programmer 
controls the function of the instrument 
with regard to the spectrophotometric 
measurement to be made, the 
standardization of the unit, the umts 
of readout and rate computation. It also 
provides an error detection alert system 
as well as ocntroll ing sample and 
reagent aspiration and dispensing. 

LINIIIAIII™ 
The CLINICARDTM Chemistry K1t 
cons1sts of 30 pre-filled cuvettes and 
any tableted reagents necessary to 
prepare the tests. A clearly 1denllfied 
CLINICARDTM Programmer, standards 
and disposable tips for the d1spenser 
are also Included with each kit. 

The followmg tests are now available 
for delivery with the CLINICARD™ 
System: Glucose, Total Protein, 
Hemoglobin, Urea (BUN), Cholesterol, 
Total Bilirubin, Direct Bilirubin, 
Alkaline Phosphatase, LDH, GOT, GPT, 
and CPK. 

In addition, the following tests are under 
preparation: •· HBDH, Uric Acid, 
Creatinine, Albumin, Amylase, Lipase 
and Salicylate. 

send this coupon for details on !,~,.,,.J~~.!~~~~!~~~~JBII!• 
••••••••••••••••••••••••••••• : ~~~ !~~~!!~!~ ~~~::ri~NCo. limited, NAME ............. . ,. ................................................................... : 

P.O. Box 319, ADDRESS • 
• Duned in. Please sen d·~~·~·~·ii"d"~t~·i·i~ · ~~·th~ .. cii~i~;;;d"·s;rt~·;.; .......... .. ••••••••••••••••••••••••••••• 
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WATSON VICTOR LTD. 
Head Of fi ce : 4 Ade laide Road, Wellington. 

( Nikon) 

An example of 

the wide range 

of teaching and 
research micro­
scopy equipment 

available from 

this manufacturer. 

1aa9 Branches: Auck land, Christchurch and Duned in. 
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Table I 
LOWER LIMIT UPPER LIM IT 

:\a 100 200 
K 1.5 10 
Cl 50 1+0 
Urea 5 80 
Creatinine 0 2.0 
Albumin 1.5 6.0 
Protein 2.0 10.0 
Bilirubin 0 :2.0 
Alk. Phos. 5 100 
Trans::uninas<' 5 100 
Calcium 4 18 
Phosphate 10 

P.B.I. 3 15 
Cholesterol 100 500 

I -. t- '----{ -: IIIII -
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Figure I. St'rum iron chart with aqueous standards 
and sera showing effect of a faulty dialyser membrane. 

A fau lty pump affected the precision of 
bilirubin, C.P.K., calcium and phosphate, for 
a time. It was found that the rollers were 
defective, and had ground away the side rails 
on one side of the p ressure plate. 

A sampler gave trouble, when odd shaped 
peaks and gaps were found to be caused by a 
fault in a sampling cam. 

Automatic diluting apparatus has been 
the source of seme errors. Worn parts were 
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found to be responsible for a diluting error 
in the glucose method, and a · Zipe ttc ' f au! t 
resul ted in a higher daily means and controls 
for cholesterol. It was found that the barrel 
of the ' Zipctte ', delivering isopropanol, would 
not travel the full distance if not thorough ly 
lubricatC'd with isopropanol bcforC' usc. 

4. Manifold Defects: 
The kinetic parameters of continuous flow 

analysis, ha\'C been considered b, others 1 and 
as generation 1 and 11 Autoanalyser equip­
ment will be in use for some time. thC'\' re-
4 uire consideration. 

A published manifold diagram may re­
quire modification to gi\'C satisfactory perfor­
mance. The calculations of the parameters. lag 
phase factor and exponentia l factor, giYe in­
formation which can lead to the correction of 
a manifold such as the ideal sample to wash 
ratio, the elimination of long sections of un­
segmented stream. and selection of correct 
joins and tubing. In most instances, the per 
cen t interaction will be small \\'ith a properly 
clcsicrned manifold and can usually be ignored. 

"'By running standard profi les, and ca l­
culating these parameters, we have b~en able 
to modify some of our methods and 1mpro\'e 
precision. 

T he electrolyte manifold \\'as redesigned 
to giYe optimum flow rates to the dialyser and 
considerable improYement was made in the 
calcium manifold from the origina l design by 
removing the tygon mixing coils and rC'placing 
them with a reduced number of glass coils. 

Faults with manifolds han' occurred \\hen 
remade without reference to the flow diagram 
or '' hC'n regular maintenance has heen neg­
lected . 

An apparent blockage in the transaminase' 
manifold \\'as found to he the result of a pump 
tube being placed on the \\'rong connection of a 
Dl , glass joint. causing the larger \'Olume to go 
through the capillarv and the smaller ,·olume 
through the 'straightaway'. This resulted in 
insufficient pressure to pump through the lO 
feet heating coil and colorimeter. For some 
time the fault \\·as thought to lw a block<'d 
heating bath. a common cause of troub le in 
this method if the cleaning regime \\ith 
alcoholic potash is neglected. 

Glass joins where p lasma is introduced, 
require frequent cleaning as small fibrin clots 
can partially block a tube and may be carried 
along the stream and block dialysers or heat· 
ing baths. 

In the u rea method, the strong acid erodes 
the glass coils in time, resul ting in a larger 
manifold volume. 

The increased incuba tion time in the 
eroded 95°C bath, results in bigger peaks. 
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An example of poor peak profile is shown 
in Fig. II, a C02 graph. This was caused by 
a faulty join at the debubbler where the gas 
stream is sampled. The liquid stream was not 
flowing efficiently to waste. 

To maintain the optimum function of a 
manifold, it is necessary to renew the pump 
tubes and joins frequently and carry out a 
regular programme of manifold maintenance. 
This entails re-analysis of the standard profile. 
and such procedures as checking the volumes 
of h~ating bath coils 11·hich are subject to acid 
eros10n. 

Figure II. C02 chart showing the effect of a mani­
fold malfunction. 

5. Operators: 
Some operators seem to get better results 

than others and it is obvious that some are 
more competent. There was a general deterior­
ation of results in one period which could be 
traced to operator changes and improved 
under a new operator. 

From the fault finding point of view, an 
operator who withholds information, is worse 
than a less competen t one, who will discuss 
difficulties. I n the latter case, gradual improve­
ment can be seen as confi dence is gained . 

Opera tor errors can sometimes occur, 
am:h ~s f~ il!Jr~ to ~heck thl'lt flpequa~~ reagent~ 
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are available. The absence of wash water 
for the Sampler causes alteration in peak 
profile. Failure to adjust the baseline sometimes 
occurs which results in loss of sensitivity and 
in some instances wrong fi lters or sampling 
cam have been found. 

Drift is a serious problem for an operator 
who must carefully peruse the chart before 
some sort of compensation is made. The inter­
mittent pool used for drift control, is used to 
draw a compensating curve, and as a logarithm 
relationship exists between concentration and 
absorbance, this is difficult. 

A line drawn parallel to the original cali­
bration line would be incorrect in these cases. 

6. Identification Errors: 
These have occurred at e\'ery stage from 

collection of blood to reporting of results. 
Some errors ha\'e occurred when the pre­
printed fmm for another patient from that 
bled, has been signed by a doctor, the speci­
men label attached and sen t to the laboratory. 

In the laboratory, errors have occurred 
when the sera is transferred to the wrong 
autoanalyser cup, peaks have been misread, 
results recorded wrongly, or clerical errors 
when the resul ts are reported on the wrong 
cumulative repor t. 

Many errors occur in instances where 
the origina l request form gives only scant 
details on the patient's identifica tion and the 
hospital number is omitted . 

7. Environmental Causes: 
Temperature 1·ariations have been found 

to cause drift and improvement obtained by 
keeping the temperature constant. 

Light can affect some tests, and a sma~ler 
S.D. for creatinine was achie\'ed by protectmg 
the 40ft delay coil from light. Bilirubin tests, 
which are markedly affected by light, are pro­
tected by kPcping the sampling module in a 
box. 

One of the greatest difficulties in es!im~t­
ing protein bound iodine is atmos~;>h~ric 10dme 
contamination. In an effort to ehmmate con­
tamination, iodine is excluded from the labora­
tory where the test is done and from the area 
where distilled water and reagents are pre­
pared. 

It is significant that bad days sometimes 
occur when a number of small operator faults 
are found and could be due to working condi­
tions. This has happened for example on days 
when it has been oppressively hot and the 
central heating system has not been turned 
off. 
R esults and D iscussion 

T he known controls provide only a 
nmdom check on accuracy fi,I'ld p1'!'~£ ision and 
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are sometimes of little use in fault finding. Be­
cause the operators know of their existence 
and Yalue, they tend to get preferential treat­
ment, especially when being read. Thus the 
result may be biased towards the expected 
result or the graph adjusted to fit the known 
result. 

The unknown control also provides only 
a random check of precision. Initially the re­
sults are unbiased but the approximate Yaluc 
becomes apparent in time. Hoii'C\'Cr, these 
are changed monthly. 

Control sera does not detect reading or 
clerical errors. Any unexpected results o'ught 
to be checked immediately by the operator. 

Table II shows the coefficient of Yaria tion 
of the unknown controls during· 1970. The 
figures in the column headed' ' Acceptable 
Values' are based on Tonk's criteria that 
errors should not exceed one quarter of the 
normal range and have been ca lculated from 
our normal ranges derived from blood donors . 

The blind control is a better check of 
laboratories precision because operators arc 
unaware of its existence. 

The results of a blind control arc shovvn 
(Table III ). A total of 40 samples were ana­
lysed . When discrepancies were found, the 
worksheet and autoanalyser charts were criti­
ca lly examined . Misreading of peaks (a com­
mon fault when a large number of peaks are 
read manually) \\'as detected on three occa­
sions in this series. As a result of this finding 
a double checking technique is noll' used when 
reading results. 

Table III shows the coefficient of , ·aria­
tion for the known, unknmm and blind control 
for January. 1971. It can be seen that there 
is a definite bias towards the knmm control. 

The figures in the column marked ' O.S.U.' 
are those published for a blind control at 
Ohio State Uni1·ersity. 

Drift Control: 
In continuous flow analvsis, when a suc­

cession of samples are purnpcd through a 
manifold and various modules before the con­
centration is monitored, gradual or sporadic 
changes in the function of a module, or in re­
agents can occur. 

Dialysis is the most common cause of 
drift. The use of pooled sera placed at close 
intervals is often the only indication of a 
dialyser fault. This is illustrated in Figure III, 
the pool being indicated in every fifth position. 
This proved to be the result of a faulty mem­
brane. Numbers 14 and 16 are blind controls 
and a lthough the operator attempted compen­
sation for the drift, the two identical sera 
~vcre reported ~s:- · · 
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Na + K+ 
Number 14 140 4.5 
Number 16 137 5.3 

This serves to demonstrate the sporadic 
action of a faulty membrane for which com­
pensation cannot be made. 

Temperature changes haye been found to 
be a major contribution to drift, when re­
agents stored at 4°C gradually warm to room 
temperature throughout a run. Drift in the 
albumin method has been largely eliminated 
by placing the dye on ice throughout a run. 
Other methods using cold reagents. e.g. trans­
aminase also require temperature control. 

Drift was found to be caused by a Yariety 
of other reasons. such as layering of reagents 
clue to topping up a reagent bottle during a 
run, or to the failure of a pump to maintain 
consistent pumping. 

0 -··- t • 

0 

Figure Ill. Sodium and potassium chart sho\\·ing 
excessive drift caused by a faulty dialyser. 

Daily Means: 
Daily means seem to be extremely yaluable 

in detecting faults, because they are quite 
independent of the random control s, which 
may be ' protected '. In some cases they re­
vealed processing difficulties which the opera­
tPI'S were re~uct.l'lnt to rt'vf'al. 
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Table II 

MEAN ACCEPTABLE , JAN FEB MAR APR MAY J UNE J ULY AUG SEP OCT NOV DEC 
VALUE CV. 1 J I 

~N-1-' a'----....,--------,145 1. 3 1. 5 1. 25 1.1 1. 2 1. 3 1. 0 1. 0 1. 4 0.4 o,.... 5=------::1-:. 2:--_0::-.::-8 
K 4 2 I 5.5 3.7 i 4.3 I 1.9 2.3 2.3 3.3 2.9 3 3 2.2 ----:;1;:.:.5;,.---:2.:..,.8,.--:;-1.'-;;-8 
~C:;-1 _____ ----=:107 I 1.8 4 2 2.3 2.5 l!.9 1.5 1.6 1.4 0._8 __ 0_._6 0_.8=-----,1-:.2 __ 1::-.:::-2 
Urea 28 11 20.0 1l.4 6.6 5.3 2 6 4.2 5. 7 4.6 1.4 1.6 4.4 5.0 
Creatinine 0.8 7.8 20.0 25.0 12.0 12.0 · 5.0 6.8 7.7 7.1 3.7 2.B--4T6.6 

-:G::-:l-u-co_s_e--'------=-1o"'o:-----:l- 8.3 5.3 51 2.9 5.0 1 4.5 2.6 3-.7--5.6 2.3 3.3 5.3~ 
Albumin 3.4 I 6 4.2 57 6.1 4 . ~ 4.7 4.7 3.9 3.4 4.6 3.6 
Prote in --- 6.3 1 3.5 --:3:-:3,.----,3:-:.1;-----;3:-;.9;:-,..-1 2.4_ 1. 7 1.9 2.3 3. 4 2.1 1.9 ----r3"----z-41 
Bilirubin 1.0 1 15 4.4 5.9 17.0 14.0 8.0 9.8 14 0 
Aik.I'hos. 20 1 8 16- 16 16 8. 0 6.6 10.4 7. 1 4.5 4.7 6.0 7.5 7.0 I ---
S .G.O.T. 18 I 13 17 15 25 1~ 5.7 6.2 111 7.2 I 4.9 I 5.9 5.8 9.5 

c .i"'.K. ----- 4 1 16 16 -;oc;o--ti;;-'."""5 __ 8"".-;;.9-,...4. ""8.,..1-,8""".o;;-· -:--1-:1:-:.s;o--_1~6-:.8,.-_1-;1.71 J 

Uric Acid 4.3 5.7 6 6 4.3 4.4 ~ 2 2 3.6 ~.3 2.9 2.6 ' 2.8 1.7 4 4 
Calcium 9 --4:-;.7::--------:2:-.o=----=-2.2 2.9 1.3 2.9 2.9 1.8 1.7 1 1.3 3.3 1 8 
Phosphate -:'3:-.4:-'---cl:----;;c7.-:::0--~--~2.-i:2--74.""3--;;c3 .:..;;2--3;:;-.-;;.3 -----,4'-;;.0,-----;,2:..;;. 9:-;I-::C2.-:-1--';;'2.-i:9-'cl-2;;-. -:o9 '1-;2~.7;;----;-4 6 

Cholesterol 18J 1 7.5 6.5 3.1 1 5.1 5.7 3.0 5.9 3.6 10.6 7.1 1 1.3 7.6 7.3 
Iron 10~0~--:I'---711~.~o--:-l'--~l-~~l-~-:l~271.~0~1-~---:-5.~8-~7~.5-~8."'8~1---=-1~0.~3~1-::-10~.~5-1::-4:-.o;o-~8~.4 

F.B.I. _:5.:.:.2:___...:1 __ _:1.:_0 __ ---'--1 _ ___:1 __ _,! __ _,1 __ ...:.1 ________ _:1.:_3._:4_._6.:_·.:..7...:.1.:__9:c..l::.....c.l_1.:_0.:_.5.:___5_.8_j 

Table III 

KNOWN CONTROL J NKNOWN BLIND O.SU. BLIND 

--.-..::--_____ 1_---=.M::,e~a=-n'--__,_l_.c:;c;:,·· v;,.c-. __,I_.::.,M,_;e:o;:a:.:.:n'--~' ---'c:::;·--ovc-. __ 1 __ -=,M~e:::ia"'-n'------'-' -...:;cc.,. vi-'.'--+' _M~e7a.:..:.n_~---=c7.-=v:..._. _ 
Na I 125 0.9 1 139 / 1.2 140 1.5 I 140 1.7 

~~ 

1

1 !l~· 2 i:6 I 1oi4 U 10~· 4 f:! wg.o U 
Urea 66 1.7 I 54 2.9 52 6 1 26 6.6 
Creatinine 4.0 2.2 I 1.7 5.7 1.5 4.7 1.7 6.5 
Albumin 4.4 2.9 1 3.5 5.7 3.6 3 8 5.4 2.9 
Prote in 7.2 1.7 I 6.5 2.2 6.6 2.3 7.6 2.5 
Bi l irubin 2.5 3.1 I 0.5 I 15 0 5 13.4 
Aile Phos . 99 6.4 44 6.0 50 8.2 1 6.9 6.2 
Transaminase 64 5.3 46 1 7.0 36 1 15* 133 9 3 
Calcium 6.8 1.1 I 9.3 1.7 9.6 2.9 I 4.8 4.0 
P:.:.:l.;...;lo""s"'-ph:.:.:a:.:.:tc.=.e __ __,_ ___ 8:..:.·_:_1 ____ 0_.8 3.6 I 4.6 _ 3.8 4.4 4 G _ 6.7 

af fec ted by mi sr eading of peaks. 

T <J ble I\' 

DAILY MEAXS 

Action Lim it s 

DECEMBER 1970 

Na T 138 - 142 139 141 139 13~ 141. 140 
4.3 

138 
4. 4 

139 
If _ _ I 4.1 - 4 . .:...5 c---;c;4;-.3=-l 4.1 4.1 
Cl ]_ 97 - 102 I 98 -100 99 

4.4 T 4.3 
98 I 99 

URa a - o 1 o 1 u ~ 39 38 
101 

37 
100 

I 33 

4.2 I 

99 
4.3 

1\-0 
36 

4.3 
99 
42 

--~.;::~..:.e..:."a~t:-in..,.in_e ___ ---;-- 2~.9 = 2~.1-:'-_~2...,.~;.:::-o,--'-1:-_-=,2~::-· =-2--2~::-.0 I 2~.0 I 1.1 I 2~ . 2 1.1 

Albu--,m_in___ 3.1 - 3.9 3.3 3.5 3 8--3.-4 ::!.4 3.43.4- 3.9 3.5 3.2 

36 
26 26 25 

1.0 

Protein 6.1- 7.1 I 7.0 · 6.4 6.9 6.7 6.6 · 6.9 6.9 7.0 6.7 6.4 
Bil irubln ---~---i;o'-:;.4'-----;o;'-;. 7;:--~oi. ic-6 ---;;:0.~6---;;0:..;.G;-~o~. 7;;--~0:.:.:. 5~_:0;..;5 -~0.~6:______;o.:.;.5:__:o;.. n;__ -,-1-;0.;3,,...·/ 

Alk. Phos. 35 51 39 I 53 43 38 48 46 1 42 37 39 1 48 
S.G.O.T. 20 43 I 23 I 43 I 35 I 31 31 26 34 1 27 31 1 31 
Ca 9.2 9.6 I I I I 9.4 I 1 1 9.4 · 1 9.2 1 
PO,, 3.9 4.5 I I I I 3.7 I 1 I 3.8 I I 4.0 I 
~C~h~o,-l e_s_te_r_o_I ________ ~----1~92~ ___ 20~~~ ~,~1'-1~~--~~--~~~~1~~~~----~~2~17~~~----~-23_3 __ -:--__ ~1'-2~079~ ,_~P-=B:.=I _ _____ -:-·---'--- -5:.:.·.:...6 __ 7:..:.·.:...6.:.:_1_6:.:.·.::.4.:.:_1 _ _ .:.:_1_6::::·..::,3~1 =1 __ _;_1 ___::5.:..:.5:_:_1 __ I 1 I 6.5 

• ~ontrols low . &ta nda rds had b een l eft exposecl to light, 
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On a number of occasions they have been pared from commercial control sera and ac-
the only means of indicating a fau lty run. curate dilutions from small volumes are re-

When the known controls have revealed quirecl. With consistent preparation of these 
faulty standards or reagents, the daily mean standards and stable reagents, there is little 
has been outside limits as expected, but daily clay to clay variation, in any case the linear 
means have been especially useful when the or logarithmic relationship that should exist 
other controls are within acceptable limits but between different concentrations of the 
an error has occurred. This has been found standards, should be the same. Some labora-
when electrolytes standards which require a tories use computer programmes to check this 
number of accurate pipettings, have been pre- relationship. ' 
pared carelessly or when drift has not been Summary: 
compensated. For the detection of faults, one method 

Daily mean data has on a number of alone is often insufficient and in most cases it 
occasions, shown faults due to incorrrct is a combination of methods which permits the 
standards, incorrectly adjusted flame. omission fault to be detected. However, the calculation 
of the intermittent pool used for drift compcn- of the truncated daily mean is of paramount 
sation and dialysis faults. importance since it is objective and statistically 

On one occasion, total protein standards valid in that it applies to all tests performed. 
had been prepared wrongly and the kno>vn By contrast the control sera have only a ran-
controls ' protected' . The daily mean in this dom sampling justification. The daily mean 
instance was the only indication of an error. can of course be affected by the influx of 

A rising albumin mean was found to be abnormal results from a select group of patients 
due to noisy peaks, making them difficult to such as clinics and this is a further factor to 
read as in the method, an absorbance of 0.1 be considered when assessing results. Human 
approximates l.Og of albumin. It was dis- fallibility is still a large factor particularly 
covered that the wetting agent was being used in regard to misidentification and checks 
in the wrong concentration. Table IV shows should be instigated where ever possible. 
some daily means from December, 1970. The role of the control officer is very 
Logging of Absorbancies: important in maintaining the success of the 

We have found that logging of absorb- programme. 
ancies of enzymes, bilirubin, protein and albu- Acknowledgment: 
min standards, to be a useful additional The author is indebted to Mr R. D. 
method of control. T hese standards are pre- Allan for his advice and criticism. 
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Experience with a Micro Sodium Electrode for the Detection of 
Cystic Fibrosis. 

G. G. Broad, A.~.Z.I.M.L.T. 
Medit·al Laboratory, Hamilton. 

A paper read at the 27th Annual Conference of the N.Z.l.M.L.T. August 1971. 

Introduction 
Since the first reported observance by 

Darling et al ( 1953 )l of the increasf' in sweat 
electrolytes of patients with cystic fibrosis , 
there have been a number of tests evolved for 
the determination of increased concentrations 
of sweat electrolytes. 

The purpose of this paper is the introduc­
tion of a new and relatively inexpensive 
method for the detection of cystic fibrosi s first 
described by Lawson .et a! (1967) 4

• 

Cystic fibrosis is now more generally re­
ferred to as mucoviscidosis due to the easily 
Qe~ected increii\se in viscosity of the muc"s' 

Condition of the disease is centred round the 
exocrine aspects of the pancreas, and in par­
ticular the secretion of the fat spli tting pan­
creatic enzvmes. 

Characteristic symptoms that lead to the 
investigation for cystic fibrosi s are ( 1) in­
creased viscosity of mucus; (2) fat intoler­
ance (malabsorption ) and (3) respiratory 
problems - (a) persistent cough or wheeze; 
(b ) StajJh.aureus infection of the sputum ; (c) 
shadows on the lungs shown radiologically. 
Techniques 

Swachmann and Gahn ( 1955)' were the 
firH to introd"~e ~ t chnique !or the qualiti:l• 
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tive estimation of the chloride ion in sweat. 
The patient's hand was induced to sweat 

and then brought into contact with silver 
nitrate and potassium chromate, both of 
which were suspended in an agar base. Chlor­
ide ion was precipitated as a fine white silver 
chloride precipitate, the intensity of which 
was observed arrainst the reddi~h brown colour 
of the indicato·; sih·er nitrate. 

Disach·antages of this method were: ( 1) 
difficulty in retaining permanent results, ( 2 ) 
agar plates dried out and ( 3) difficulty in 
obtaining sweat. 

The latter was the most troublesome fac­
tor, in that it often entailed encapsulating the 
"·hole body in a plastic bag to induce sweat­
ing. Some patients tried forcibly to leave the 
bag, while for some adults up to two hours 
were needed to obtain sufficient sweat. 

T here is now commercialy ava il able an 
impregnated fibrous pad which has p ro, ·ed 
unsatisfactory in that it is hard to read the 
test resu lts and give reli able diagnostic infor­
mation. 

For these methods ch loride concentrations 
greater than 60mEq/L were considered indi­
cative of cystic fi brosis. 

Gibson and Cooke ( 1959)" introduced the 
now standard procedure of sweat induction 
using pilocarpine followed by iontophoresis. 

For this method two electrodes supplying 
0 to 20 ,·o lts across the electrodes a1e pre­
parcel . Pilocarpine impregnated filter paper is 
placed on the inside of the forearm and tlw 
positive electrode is secured to it. On the 
outer part of the forearm some sodium bicar­
bonate is put on the gauze-cO\·cred negati,·e 
electrode. Once securely positioned the elec­
trodes are connected to a power source and 
the current is increased s!0\11\ to gi,·c 2 ma. 

lontophoresis is continu'cd for five min­
utes, after \\hich the electrodes are removed 
and the skin is cleaned and dried. Pre­
weighed filter pads are then placed over the 
pilocarpine site and all sweat produced over a 
30 minute period is collected. After elution of 
the sweat, sodium is estimated using flame 
photometer, and the chloride using the tech­
nique of Schales and Schales6

. 

Diagnostic values arc, sodium greater 
than 80mEq/L (normal 10-SOmEq/L ) ; chlor­
ides greater than 60mEq/L (normal 4-60m 
Eq/L). 

Disadvan tages of this method are: ( l ) 
pa tien t discomfort, ( 2) relatively time con­
suming, ( 3) skill needed in using Iontophore­
sis, ( 4) estimation of the eleltrolyte content of 
the filter pad required. 
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McGrady and Bessman ( 1956) ", and 
Johnson ( 1956)" first reported findings of an 
increase in the parotid sodium levels in pa­
tients with cystic fibrosis. 

Lawson ( 1967)\ published an article con­
cerning the usc of a micro-sodium electrode 
in the diagnosis of cystic fibrosis and it is on 
this article that we have based our technique 
for the screening of suspected cases of cystic 
fibrosis. 

Equipment needed for this procedure is 
a pH meter (an expanded scale is of value), 
and a micro-sodium electrode (figure I ) the 
cost of which is $18.75 (N.Z. ) manufactured 
by Electronic Instruments Ltd., and obtain­
able from Gco. W. Wilton (N.Z.) Ltd. 

This method appealed for the fo llowing 
reasons. Most laboratories have good pH 
meters so the only addi tional cost is the 
electrode. After setting the pH meter tempera­
ture compensation to 37°C it only takes a 
few minutes for the meter to warm up to 
obtain a ll the necessary meter readings. 

When not in use the electrode is stored 
in 0.1 M/NaCI. T he electrode and pH meter 
are standardised against distilled water as zero 
and a series of standards 5, 10, 15. 20, 25, and 
50mEq/L. T hese are brought to 37°C prior 
to use. The concentrations are chosen as they 
give a wide range of pNa values which ade­
quately cover the normal range of 3-15mEq/L. 

For each patient the standard~ arc tested 
and a graph dra\\'n plotting pH readings 
against sodium concentration (figure II ) and 
the average of a series of fi,·c pH reading·s 
from the patient is then used to calculate thr 
patient's parotid sodium level. 

In bet11·een taking pH readings the elec­
trode is sterilized using a solution of 70' ( 

Figure I. Micro-sodium electrode. Bottom with 
dual glass/calomel referen ce connec tion and top 
~:onvcrtec\ to single glass and (<\lome! reference 

connections, 
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pH 
re<~dings 

·' ?0 

·q •:a, 1 . 

Figure IT. Graph showing typical cun·e dra \\' n 
from pH readings against sodium concen trations. 

Isopropanol. In the original ar ticle the elec­
trode was subjected to various broth cultures 
of bacteria and various steri lizing agents used 
on the electrode, after which a culture " ·as 
made to determine the effectiveness of the 
respective sterilizing agents. By comparison it 
was prO\·ed that 70 % Isopropanol was the 
most reliable and this is what we are usinO' 
. I "' m our aboratory. 

~irst step is the reading of the standard 
~ol.utwns , then after sterilizing the electrode it 
IS mtroduced into the patient' s mouth ncar the 
Stcnsen 's duct which is in the upper region of 
the check next to the second molar tooth. 

Care must be taken to ensure that the 
ceram!c plug on the electrode is uppermost 
and tilted a t an angle of +5° to avoid any 
airlocks that may form beneath the ceramic 
plug. . 

Five readings are norma lly taken. three 
from one side of the mouth and two from the 
other. The a\·erage of the five readings is then 
taken and the parotid sodium concentration is 
then calculated. Originally it was stated that 
there should be a minute interval in the takincr 
of the readings. but over the period that I 
?ave b~en taking them no significant change 
m readmgs has been observed between takincr 
the readings continuously and waitinO' th; 
stipulated minu te. " 

W hile taking the read ings it 1s Important 
to a\'oid hyperventila tion by the pa ti ent bu t 
with some infants it is unavoidable. M edica­
tions, toothpas te, Jollies and agents which mav 
cause a pH change in the mouth should als~ 
be a \'oided. 
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In setting up this method I ha\'c tested 
manv of the laboratory staff and the results 
range from 5- lOmEq / L. One of the pleasing 
features of this method is the reproducibilitv 
of the graph . · 

Es tablished normal range for thi s method 
is hctcrzygotes 5- l ScmEq/ L. Homozygotes 
12-52mEq /L. 

In the time that this technique has been 
in operation in our laboratory there has bt'cn 
a small percentage of suspectecl heterzvgotes 
and one definite homozygote and it is' her 
case I would like to present. 
Case History: K.S. F j 9 

This patie~t had been prc\'iously d iag­
nosed by the G1bson and Cooke~ method and 
by our technique had a paro tid sodium le\'el 
of 38mEq jL. Her physical appearance was 
one of marked undernourishmen t. 

In review she was a classic homozygote 
who first presented to her doctor with respira­
tory problems, StajJhlococcus auu• us infection 
of the lung·s, a history of lar~e bulky fatty 
stools and a rectal prolapse. 

Pancreatin had been given to make up 
for her deficiency in pancreatic enzymes, and 
after ceasing pancreatin treatment for some 
days and putting her on a normal diet she had 
a three cl ay faecal fa t content of 108gm total 
fa t. 

H er treatment up till the time of h er 
death was ( l ) low fat diet usino medium 
ch a.i~ t~·iglycerides for ease of abso~ption ( 2) 
ant1b10tlcs to control pathogenic bacteria in 
~cr lungs a_ncl respiratory tract ( 3) pancrea tin 
m place of her pancreatic emymes ( +) mist 
therapy. An ultrason ic nebulizer was used to 
pro_viclc a sufficiently moist atmosphcrr for the 
pat 1~nt to _breathe while in an oxygrn tent. 
I Th1s alienates a lot of the respiratory prob­
lems caused by the mucus membranes secret­
ing too Yiscous a mucus ). Propylrne gh·col 
can be used to minimize e\·aporation of · tlw 
water molecule during the transition from 
room temperature to body temperature. 

Sev~ra l times previously the patient had 
~early ched of broncho-pneumonia and it was 
m sp1 te of all treatment that death occurred 
as a result of broncho-pneumonia. 
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Introduction 
Two epidemiologically and immunologic­

ally distinct forms of viral hepatiti~ ha,·e no\\· 
been defined6 . Infectious hepatitis (MS-I, IH. 
epidemic jaundice ) has a short incubation 
time \\'bile serum hepatitis (MS-2. SH, homo­
logous serum or inoculation jaundice, trans­
fusion hepatitis ) has a characteristically 
longer incubation period. Since the discovery 
of hepatitis associated antigen (H. A.A.) by 
Blumberg and his associates in 1965 the close 
relationship between this particle and the 
aetiology of serum hepatitis has been estab­
lished. Needle-transmitted jaundice was 
probably first recorded by Li.irman7 in 1885 
after an outbreak of serum hepatitis in 
Bremen shipyard workers following vaccination 
with "lymph" of human origin. That this 
type of hepatitis can be transmitted by needles, 
lancets, cuts and abrasions, dental instruments, 
contaminated blood and blood products, etc., 
has since been confirmed. Until recently, in 
contrast to infectious hepatitis, serum hepatitis 
has been generally assumed to be transmittable 
only by the parenteral route and that those 
infected do not shed the agent in their faeces. 
urine or nasopharyngeal secretions, etc. Ho\1'­
ever, the observation by Mirick and Shank9 of 
an outbreak of serum hepatitis caused by 
inoculation of human plasma that \\'as asso­
ciated "''ith many secondary cases in uninocu­
lated intimate contacts, together with the 
findings of Krugman et al6 that serum hepatitis 
can be transmitted orally as well as parentrr­
ally, suggests that the potential infectivity of 
clinical material in addition to blood he 
recognised. 

Consideration at this juncture must there­
fore be given to the possibility of infection via 
both the oral and parenteral routes through 
contact with urine, faeces, sputum and other 
biological material that may be forwarded to 
service laboratories for analysis. 
Investigation of Clinical Materials 

Shulman, in a recent review">, noted his 
inabili ty to define H.A.A. in several body 
fluids. H.A.A. could not be detected in saliva 
concentrated ten-fold , in urine concentra ted 
one-h1Jpclred -fold or in 207r stool ex tr<=~-cts pf 

individuals with high complrment-fixing titres 
in blood. Subsequently. howeyer, Grob and 
T emelka 4 haYe recorded their findings in eleven 
patients with sporadic acute hepatitis each of 
whom contained H.A.A. in both ~erum and 
faeces detectable by Ouchterlony immuno­
diffusion and/or counter - immuno - electro­
phoresis techniques. The antigen persisted 
longer in the faeces than in the corresponding 
sera in eigh t patients while the reverse was 
true in th ree patien ts. Latterly two pati ents 
developed an ti-H.A.A. in the faeces which was 
not detectable in the serum. At the time of 
writing these findings remain unconfirmed. 
Gust et aJ5 have been unable to detect either 
H.A.A. or anti-H.A.A. in <P faeca l extracts 
prepared from 15 hepatitis patients with 
H.A.A. in their serum. 

Although as long ago as 1945 Findlay and 
Willcox3 observed the development of infectious 
hepatitis in volunteers fo llowing the oral 
ingestion of faeces or urine from spontaneous 
cases of the same disease, the belief seems to 
have developed that urine of patients with 
serum hepatitis is not infectious. Blainey ct 
aF have recently determined that patients 
·with renal transplants who have become 
chronic H.A.A. carriers may excrete the anti­
gen in the urine. Using. in addition to other 
methods. a complement fixation procedure. 
these workers ,,·ere able to demonstrate low­
titre activity in 7 samples of unconcentrated 
urine, and concentration of 3 of these samples 
by negative-pressure ultra-filtration produced 
high titrcs comparable to those seen in serum. 
Immune aggregates, after the addition of anti­
H.A.A. to the urine concentrates, were 
observed using electron microscopv. 

Attempts have also been made to isolate 
H.A.A. from other biological fluids such as 
bile, gastric juice and synovial fluid. These 
investigations have been carried out in the 
presence of concurrent H.A antigenaemia. 
Thus, prompted by the report of Grob and 
.T emelka, Akdamar et aP aspirated samples 
of bile from 4 cases of hepa titis and identified 
H.A.A. in one using O uchterlony immuno­
diffusion and counterimmunoelectrophoresis. 
.fl.A.A. COH) ~l no t be detected in gastric jui cQ 
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collected simultaneously from the bile-positive 
patient. 

Finally McKenna et al' have isolated 
H.A.A. from both blood and svnovial fluid of 
a 16-year-old female with seru~ hepatitis and 
concurrent gonococcal arthritis; the patient 
admitted to both drug abuse and sexual 
promiscuity in the prcceeding period Although 
the authors suggest that H.A.A. could have 
contacted the synovial fluid as a blood-borne 
contaminant during arthrocentesis the possi­
bili ty that H.A.A. is present in synovial fluid 
during serum hepatitis in the ab~ence of arth­
ritis is recognised. 
Discussion 

There is little doubt that knowledge of 
the distribution of H.A.A. in vivo and its 
mode of excretion from the body during infec-
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tion is still in its infancy, but a number of 
recent obser\'ations, some unconfirmed, suggest 
that auto-inoculation can be acquired in a 
yariety of ways from a number of sources. It 
therefore bears emphasis that, at this time, 
clinical specimens of any nature from a patient 
with serum hepatitis should be treated on a 
· high risk ' basis. 
Summary 

Attention is dra\m to the recent detection 
of H.A.A. in clinical material other than blood 
or blood products, viz. faeces, urine, bile and 
synovial fluid. 
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Obituary 
John Oubridge Mercer, C.B.E., M.B., Ch.B., F.R.C.P.; F.R.A.C.P.; M.R.C.P.A. 

Dr Mercer died at his home in Wellington on 
December 30. 1971. He was director of Laboratory 
Services for · Wellington Hospital Board until his 
retirement in April 1970, and \\'as an Honorary 
Member of the Ne\\' Zealand Institute of Medical 
Laboratory Technologists. 

He graduated in Medicine from Otago Univer­
sity in 1929 and was appointed Pathologist to 
Wellington Hospital in 1935 holding office as Presi­
dent of the 1fedical Association of New Zealand 
from 1948-1952 and again from 1964-1965. He 
11·as President of the New Zealand Society of Patholo­
gists in 1970. In 1959 he was awarded the C.B.E. 
for services to Medicine. 

Outside the field of medicine Dr Mercer had 
many and varied interests in education, sport, the 
Church and in the Fine Arts. His active intere&t 
in the latter was shown by his association with 
the New Zealand Academy of Fine Arts, his term as 
Acting President of that body from 1959-1960. and 
his knowledge and interest in New Zealand artists, 
many of whose works are to be found in his home. 

In his chosen career as Pathologist, he had 
frequently to give evidence a t the Coroner's Court, 
and tribute has been p<tid to his depth of human 
understanding and his quiet words to the bereaved 
relatives. 

He was appointed as a member of the Com­
mission on Social Security \\'hich recently completed 
its report to the Government. This was a work 
he commenced on his reti rement, and continued 
until the completion of the Report, attending meetings 
when he \1·as far from well. He had undertaken 
a task and saw it through to the end, facing his 
illness with calm dignity. 

To the end he maintained a lively interest in 
the activities of ' his laboratory and staff' and was 
keen to kno'1 the latest developments and achieve­
ments. 

Those who worked with and for J. 0 . Mercer 
will remember him for his quiet manner, his unfail­
ing courtesy, his keen and active interest in the 
well-being of his staff, and his sympathetic and 
helpful understanding of many of their problems. 

Not a few have quaked when being 'summoned 
to see J.O.' and being quietly given 'once round 
the potato patch'. But many more will remember 
his quiet advice and help with thei r personal prob­
lems and his delight in their achievements and 
successes. 

Dr Mercer 
three da ughters, 
sympathy. 

is su rvived by his wife , son and 
to whom we ex tend our sincere 

J.M. 
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Hepatitis Associated Antigen and Laboratory Precautions 

P. B. Booth, M. R. C. Path. 
Patholo~y Depurtnwnt, C hrist('hurch Hospital. 

A paper presented at the 27th Annual Conference of the N.Z.l.M.L.T. in H'ellington, August, /971. 

It has been known for manv vcars that the 
risk of hepatitis attends the ha~clling of blood 
samples, and this risk has become more 
apparent " ·ith the increased use of blood in 
such situations as by-pass surgery and renal 
dialysis. The increased usc of communal 
syringes by drug takers has led to a high inci­
dence of serum hepatitis among them, and 
severa l outbreaks of hepatitis in renal units 
have resulted from such patients. 

The Australia antigen was discovered in 
1963 and by 1966 its association with hepatitis 
was clear. With increased usc of method s for 
HAA detection, particularly by blood trans­
fusion services, the possibility that hepatitis 
may result from the handling or transfusion of 
blood has at last fairly full y entered the con­
scious minds of clinicians and laboratory staff 
concerned . This has resulted in various mea­
sures being taken, the scope ranging from 
sensible precautions, such as should anyway 
have been observed previously, to major up­
heavals with all and sundry at panic sta tions. 

It is rather ironic to note th at in most 
recommendations the identification of HAA 
positiYe samples plays a key role. Yet we know 
that our currently a\'ailable detection tech­
niques only pick up a proportion of carriers -
probably less than half of them. Immunological 
tests cannot now, and probably ne,·er will 
detect the minute amounts of infectious 
material capable of causing hepatitis in a 
susceptible person. The carrier population may 
be likened to an iceberg, the tip of which has 
now for the first time become visible. How 
much more of the submerged portion we can 
persuade to emerge by increasingly sensiti\'e 
tests is a matter of conjecture. 

NeYertheless, HAA testing, being a ll wc\·c 
got, is useful provided its limitations are not 
forgotten. Some figures may help demonstrate 
what can be expected . In most temperate coun­
tries, the HAA posi tive incidence has been re­
ported at bet\,·een 1 and 6 per 1,000 of the 
blood donor population. T he variations are clue 
partly to differing techniques used, partly to 
rules regard ing donor acceptance in relation 
to past h istory of hepatitis or blood transfusion, 
and partly to differences related either to the 
environment or to the genetic constitution of 

the sun·eyed populations. It 1s perhaps 
appropriate here to mention that in manv 
tropical populations, the HAA carrier rate i's 
more like 1 in 10 than 1 in 1 ,000. and more­
over susceptibili ty to antigen carriage appears 
to be controlled by an autosomal recessive gene. 
Ob\'iously very different considerations must 
apply in such countries than in, for example, 
New Zealand. 

Our HAA positive rate here among blood 
donors appears to be about 4 per 1,000, and 
already the figures suggest a much higher rate 
among Polynesians than among Europeans. 
Perhaps like the Melanesians to the north , 
Polynesians have a high incidence of genetic 
susceptibility . 

About 140,000 donors are bled each year 
in New Zealand, so universal HAA testing of 
donors could be expected to identify several 
hundred carriers-a not inconsiderable number 
of ' high risk ' samples, and one which should 
reduce the incidence of post-transfusion hepa­
titis significantly. By so doing, of course, the 
consequent risk, in the laboratory, from such 
patients will also be reduced. 

Concerning actual precautions to be taken 
in a laboratory, those wishing the full treat­
ment are referred to Percy-Robb et al ( 1970), 
where the precautions adopted by the Depart­
ment of Clinical Chemistry at Edinburgh 
Royal Infirmary arc set out in full. This 
hospital had the misfortune to suffet an exten­
sive outbreak of hepatitis which began in their 
renal dialvsis unit. At least two doctors, a 
laboratory. technician and a laboratory clerk/ 
receptionist died, so it is not surprising that the 
code of practice now adopted is rather strin­
gent. It also costs them about $3,000 per 
annum extra, mostly on disposable gloves and 
simi lar items. The Department has 35 staff 
members. 

At Christchurch we have adopted an inter­
mediate code, based upon accepted basic tenets 
of laboratory hygiene and the identification of 
' high risk ' specimens. (See Appendix). 

One worthwhi le additional move would be 
the appointment of a Safety Officer, to make 
sure the recommendations are actually being 
obser\'ed in the laboratory. 

Though the eYiclcnce as to whether ad-
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ministration of gammaglobu!in modifies or 
prevents serum hepatitis is coniii cting, it is 
considered that it should not be \\'i thheld from 
staff members who get blood, plasma etc. in 
mouths, eyes, abrasions or cuts. 20 ml of the 
C.S.L. product should be gwen int1 a­
muscularly. 

The inost important and difficu lt part of 
any programme is in educating staff members 
about the hazards, and this requires constant 
supervision. Any Code of Practice fulfils a us<' ­
f u l funct ion by reminding staff of possible 
dangers. There is no eYidence that precautions 
as described arc effecti\'e, and such e\'idence 
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is unlikely to be forthcoming until methods of 
isolating, culturing and identifying the virus of 
serum hep ati tis are developed. 

Summary: 

The publicity accorded the hepatitis 
associated antigen now that it can, at least on 
some occasions, be identified, has resulted in 
an increased awareness of the dangers 
associated " ·ith the collection and laboratory 
testing of blood samples. The scope and value 
of various possible precautionaq measures is 
discussed , and the system at present being 
followed in Christchurch is outlined. 
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A ppendix: 

Pathology Services : N.C.H.B. (Christchurch Hospital) June 71 

HEPATITIS 
LABORATORY PRECAUTIONS AGAINST INFECTION 

1. H I GH R I SK SPECIMENS 
Specimens from ' H igh Risk ' Patients, (i.e. 
patients with JAUND I CE und er investiga tion, 
\\' ith SU SPECTED HEPATITIS. and patients 
in RENAL DIALYSIS UNITS ) to be id entifi ed 
by an ORANGE STICKER on the container 
and on the accompanying requisition fo rm. 

2. BLOOD SAMPLE COLLECT O RS to wash 
hands following each venesection of the above 
pati ents. 

3. BLOOD SAMPLES. A.:'IID FAECES SAMPLES 
from the abO\·e patients to be placed in plastic 
bags for transport to the laboratory. 

-1. Specimens of serum (already >eparated ) from 
Private Pathology Laboratorin from the abo\'e 
patients to be sent in screw capped bottles in 
plastic bags. Any unsatisfactory specimens to be 
referred to a Pathologist. 

5. PLASTIC DISPOSABLE GLO\'ES to be :!\'ail­
able in all laboratories am! to be worn "hen 
handling high-risk specimens. 

6. PERSONAL HYGIENE: strict personal care 
and hygiene to be taken during and after hand­
ling high risk ~perimens. 

7. CENTRIFUGING: high risk specimens to be 
cen trifuged with cap on. or cork in tube, which 
should not be more than ! filled. Care should 
be taken on releasing cap or cork (risk of 
"aerosol " spray ) . 

8 . PI PETTING : H igh risk specimens must not be 
mouth pipetted and care should be taken with 
Pasteur pipetting. 

9. DISINFECTION: ' Milton ' solution ( 1:10 ) fo r 
disinfection of equipment and wiping of benches. 

10. DISPOSAL of used specimen con ta iners etc. by 
INC INERATI ON. 

II. EAT! G AND SMOKING in laboratories 1s 
strictly prohibited . 

12. STAFF MONITORI!\'G: 6 monthly testing of 
serum for HAA. 

13. ::\'OTIFICA TIO!\' of both POSITIVE A:\D 
:\'EGA TIVE HAA. Serology results to: 

Medical Superintendents 
Director of Pathology 
Haema tologist 
Chemical Pathologist 
Immuno-Haematologist 
Microbiologist and Virologist 
Charge Technologists all Laboratmies and 

Units 
Pri\'a te Pathologists 
Radiology Department 
Radiotherapy Department 
Radio-isotype Laboratory 
Renal Physician 
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Quantitative Determination of Human Haptoglobin by Means of 
Immunoelectrophoresis in an Antibody-containing Gel 

E. Oudyn, A.N.Z.I.M.L.T. 
Immunolop:y Dt>parlment. Hamilton Medical Laboratory, 

R eceit•ed for public at ion August 1971 . 

Introduction 
Immunoelectrophoresis "as introduced by 

Grabar and Williams ' in 1953. and since then 
has been modified m detail by many 
workers.\ ·10, 14, 15, ' s. 

In 1965, Laurell introduced :1 quantitative 
technique 1 3 which he called ' antigen antibody 
crossed electrophoresis.' In this procedure anti­
gens are run electrophoretically through a 
medium containing the corresponding anti­
bodies, the result being the formation of rocket 
like immunoprecipitatcs; hence the term 
'Laurell rocket.' 

By using specific antisera, single protein 
determinations can be made by this tech­
nique 2

, 11 . The area enclosed bv the peak is 
directly proportional to the concentration of 
an tigen applied . 2

• "· 

This paper discusses the application of this 
technique for the determination of the hapto­
globin content of human serum. 
Materials and Methods. 
Apparatus 

1. Gelman Sepra Tek Electrophoresis 
chamber. 

2. Glass slides 2lin x 2!in. 
3. Hamilton Microsyringc ( 1p.l capacity ) . 
,L Microtiter Dilution Apparatus. 

Reagents 
1. Antiserum: Rabbit antihuman hapto­

globin, mixed type (Dakopatts ) . 
2. Reference Serum: Standardised human 

serum O.P. No. i ·69, haptoglobin con­
tent 235mgj100ml ( Behringwerkc ) . 

3. Protein Stain: 1% Amidoschwarz in 
50% methanol: glacial acetic acid 
(9: 1). 

4. Buffer: H igh resolution tris barbital -
sodium barbital buffer pH 8.8. 

5. Agar: Ion Agar No. 2. Oxoid 8 grams 
of agar arc mixed with 300m! of dis­
tilled water with 40mg of merthiolate 
added as a preservative. The mixture is 
heated at 100°C till clear, and when 
cooled to 60 °C dispensed in 1.5ml 
aliquots in 10m! reagent bottles. 

Procedure 
1. To a 1.5ml aliquot 2.5ml of buffer is 

added and this is heated at 100°C till the agar 

has liquefied. It is then cooled to 50°C and 
0.16ml of antiserum is added giving a 4% 
solution. The 4mls of agar is then poured on a 
glass slide on a le,·el surface and allowed to 
gel. 

2. In a line 10mm from one edge of the 
slide, 1 mm holes are made at intervals of 
5-7mm. The slide is then dried at 37°C for 5 
minutes to remove surface moisture. 

3. Applications of 1 p.l arc made using a 
Hami lton M icrosyringe, taking care not to 
overflow the wells. The first four applications 
are Standard H uman Serum diluted 1:4, 1:8, 
1:16, 1:32. The test sera are diluted 1:4. 

4. T he slide is then electrophoresed at 
30 V / em (i.e. a total of 250 volts for the slide) 
for 90 minutes. The length of the rockets are 
then measured from the point of origin to the 
apex of the peak, using dividers and a centi­
metre rule. 

5. A graph is then prepared on linear 
~raph paper, p lotting the values of the stan­
dards aga inst rocket height. Values of the test 
sera are then read off the graph and multiplied 
bv the dilution factor. 

o. If a permanent record of the results is 
required, the slide may then be stained using 
the following procedure: 

Results 

(a ) The slides arc "ashcd in normal 
saline for 15-30 minutes to wash out 
any unprecipitated serum. It is then 
dried at 56°C. 
(b ) When dry, stain \lith amido­
sch\\'arz for 5 minutes and clecolorisc 
using a methanol-acetic acid water 
rinse. (See Fig. 1. ) 

The method was compared "·ith the 
haemoglobin binding method used in the Beck­
man Electrophoresis Manual which is a modi­
fication of the technique used by Grunbaum 
and Pace". The results of 117 sera were com­
pared by both techniques. (See Fig. 2). 
The Correlation Coefficient of the two tech­
niques was 0.78 when all results were included. 
Correlation is significant, p being less than 
0.001. 

Peak heights were measured instead of 
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FIG. 1. Typical immunoprecipitates Nos. 1-5. 
Standard diluted 1 :2, 1 :4, 1 :8, I: 16 and 1:32. 
N'os. 6-9. Test diluted 1:4, 1:8, 1:16 and 1:32. 
Note precipitate No. 1 fails to come to a sharp 
peak . This is a prozoning effect due to an excess 

of antigen. 

peak areas. The peak height, unlike the area 
of the peak, is not directly proportional to the 
concentration of the antigen, but the 
differences are minimal for absolute values of 
up to 100mgj100ml of haptoglobin. (Sec Fig. 
3). 

When results of o\'er 125mgf l00ml were 
excluded, the Correlation Coefficient was 0.86. 
(See Fig. 2). 

Twenty-one estimations were performed 
on the same sample. The mean peak height 
was 10.46 mm and standard de\·iation was 
0.32. 

S.D. 100 
Coefficient of Variation ---X--

MEAN 1 

= 3.06% 
95% of the results lie between 9.82 and 

11.11 mm 
99% of the results lie between 9.50 and 

11.43 mm 
Discussion 

T he aim of thi s investigation was to eYalu­
ate the applicability of Laurell 's me thod of 
quantita ti\·e immunoelectrophoresis to the 
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routine determination of the haptoglobin con­
tent of human serum. 

In the method described the actual hapto­
globin content of serum is measured and not 
the haemoglobin binding capacity of hapto­
globin. 

Several studies have shown that at satura­
tion the binding of haemoglobin to haptoglobin 
is stoichometric8 • '

12 i.e. 1 mole of haptoglobin 
binds 1 mole of haemoglobin. According to 
K luthe et al9

, and Cloarec and Moretti3
, this 

is so regardless of the haptoglobin type. T here 
are three main types, haptoglobin types 1-1, 
2-1, 2-2, each type being genetically deter ­
mined. 
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In E. R. Giblctt's article 1 un the hapto­
globin system, he states that if thr molecular 
weight of Hp 1-1 is taken as 85,000-110,000, 
that 1.4 to 1.7g of haptoglobin would combine 
\\'ith 1.1g of haPmoglobin. The molecular 
\\·eights of types 2-1 and 2-2 arc not yet known, 
but thought to be greater than the molecular 
weight of type 1-1 1

. This means that ewn more 
haptoglobin by weight \\Ou lcl bP needed to 
combine \\'ith 1 mole of haemoglobin. Henre 
a reason for most of the cie'ctro-immuno­
diffusion results being greater than the results 
obtained by the haemoglobin binding tech­
mque. 

In the technique described , polyvalent 
antisera is used \\·hich reacts with haptoglobin 
types 1-1, 2-1 and 2-2. Also the reference serum 
used for the standard contains these three types. 
For exact determination of haptoglobin one 
would have to type genetically the haptoglobin 
and then use type specific antiserum for quanti ­
tation. 

There would then be three different nor­
mal ranges for haptoglobin concentration de­
pendent on haptoglobin type. Howe\'er as this 
type specific antiserum is not readily available 
at the present time, this ,,·as not clone. The 
purified standard a\'ailable commercially is of 
the mixed type. 

U p to now, insufficient haptoglobin esti­
mations have been carried out to establish our 
own normal range for the technique. The nor .. 
mal range being used at p1cst>nt is 50-220 mg / 
lOOm! as set out in Volume 2 of Lab. Synopsis, 
a Diagnostic Reagents Bulletin published by 
Behring Diagnostics. 

1\s can be seen in Fig. 3. b) measming 
peak heights instead of the area under the 
peaks, correlation docs fall ofT at the highc1 
limits. This can be OYeiTOmc by diluting the 
specimen to 1 :8, instead of 1 :4, so that the 
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resu lts fall in the more sensitive range of the 
graph. 

Due to the high \'oltage used in the pro­
ced ure and the small size of the Gelman tank, 
the buffer can be used only once when used at 
room temperature. '\'hen run at 4°C ho\\­
eYer, there was less dissociation and the bufl'er 
could be re-used. When using a lower voltage 
the peak heights are decreased although the 
total area remained relatively simi lar; so if 
peak heights arc used, there .is a subsequent de­
crease in accuracy. 

Dilution error must a lso be taken into 
account. but "hen using the microtitcr appara­
tus this is minimal. It \\'aS suggested that a 
protein solution being colloidal in nature that 
there may be significant differences between 
undiluted and diluted values when dilution 
was made in buffer. Howevrr, when dilution 
was made in haptoglobin deficient sera, there 
was no appreciable difference in the resu lt s. 
Six determinations were made in each case, 
and there was ncar J?_erfect correlation. 
: , F?~: . labor;,1.torie~ doing. large min).~f.':s of 
haptog\opm, cstlmatwns, tim method ~) • 1deal 
as up to 20 estimation~.can be performed oq a 
single slide, and reasonq,bly accurate results can 
be obtained in about two hours. This method 
is a lso very sensitive to small concentrations of 
haptoglobin and should therefore be of in­
terest in the routine determination of hapto­
globin. 
Acknowledgments 

The author wishes to thank Dr B. Linehan 
for his helpful advice and permission to publish 
this \\'Ork performed at Hamilton Medical La­
boratory; also the staff of Biochemistry and 
Immunology departments, \\'ho helped \\'ith the 
haptoglobin determinations, and .\liss E. West­
brook, \\·ho performed the statistical calcula­
tions. 

REFERENCES: 

1. Bednarik, T. (1967) Clin. Chim. Acta, 15, 172. 10. Kroll , J. ( 1968) Scarul. f. Clin, Lab. Irwe;t. 
2. Clarke, H. G. M. and Freeman, T. (1968 ) 22, 79. 

Clin. Sci., 35,403-413. 11. Kroll, J, .Jensen. K. A. and Lyngbye, J. ( 1969 ) 
3. Cloarec, L. and Moretti. ,T. ( 191i6 ) C. R . A cad. 7th Int. Congr. C/in. Chem., Geneva/ Evian, 1, 

Sci, 262. 2081. 130- 139. 
4. Giblett, E . R. (1968) Se1. Haem., 1, 3-20. 12. Laurell. C. B. ( 1959) Clin. Ch11n. Acta, 4, 79. 
5. Grabar. P. and Williams, C. A. (1953) Biochim. 13. Laurcll , C . B. (1966 ) A nal)'t. Biochem., 15. 45 . 

biophysica Acta. 10, 193. 14. Leise. E. M. and Evans, C. G. ( 1965) Proc. 
6. Grunbaum , B. W. and Pace, N. ( 1964) Micro- Soc. Exp. Bioi. Med. 120, 310. 

chem. ]. , 8, 317-323. 15. Muller-Beissenhirtz, W. and Keller. H. ( 1966 ) 

7. Hermann-~~o)si';{' ,f·s H., ~rettii:/t an4cl2 .J ';lj]· 16 i:~7~o~~~:;~· ~~t:·n~/'s!~!~ . R. J. ( 1965 ) Clin. 
M. F. ( 1 u · oc. un. 10 ., , · Chim. Acta. 12, 474. 

8 . .Jayle, M. F. and Moretti, .J. ( 1962) Pro g. in 17. Scolari , L. , Picard, J. .J. and Heremans, J. F. 
f/aema(. 3, 342-359. ( 1968 ) Clin. Chim. Acta. 19, 25-32. 

9. Kluthe, R. , Faul, .J. and Hcimpel, H. ( 1965 ) 18. Shim, B.S., Lee, T. H. and K ing, Y. S. ( 1965 ) 
Nature, 205, 93. Nature, 207, 1264. 



N.Z. f. med. Lab. Technol. 19 

Automated Blood Grouping; an Assessment of the Technicon 
Hospital Autotyper 

E. J. McK<q., A.'\.Z.I.lVLL.T. and D. J. Haines, A.X.Z.I.:\I.L.T. 
Inml-llllOiof,(y D<'pt., .'I'Tedi('al Laboratory, Hamilton, N.Z. 

A paper presented at the 27th Annual Conference of the N .Z.I.M.L.T .. Wellington, August. 1971. 

Introduction 
The principles for the Continuous Flm1 

System of Haemagglutination hm·e been des­
cribed in detail in many pre1·ious publications. 
From these articles it is ob1·iom that the 
Autoanalyser system is capable of preforming 
blood groups, antibody screenin~. quantitatiw· 
antibody analysis and ~ yphilis reagin screening 
11 ith speed, accuracy and reliability hard to 
match by manual methods. 

In the last five years, several 15 chan­
nel blood grouping machines (with a 
sample rating of 120 per hour ) have been 
utilised in many large blood grouping centres. 
Because of its capital cost. and size, the 
manufacturers haYe deYeloped a more compact 
and economical model. the Hospital Auto-
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typer (Fig ure I ) which the) consider is 
ideallY suited for the a1·erage blood grouping 
lahoraton. 

The purpose of this paper is to gil'e our 
evaluation of the machine in >urh an ennron­
men t. 
:VIA CHINE DESCRIPTION: 

The Autotyper is a two channel machine 
designed for ( 1) ABO and Rhesus typing of 
test cells. 

(2) re\'erse ABO Grouping and Partial 
Antibody Screen on the plasma sample. 
It has a sample rating of 24 per hour, with an 
analytical time of 15 minutes. A simplified 
flow diagram of the machine is shovvn in 
FigUie 2. 

Dual sample probes simultaneously 
aspirate the cells and plasma separately for 112 

. • 
1\8 

.. J 

Figure 1 
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Figure 2 

seconds after which there is a re\·crse saline 
"·ash for 38 seconds. 

T he cells from each test sample arc auto­
matically enzyme treated and proceed to the 
Sequcncin!S Vah-c (Figure 3) where they are 
subdivided into 6 segments. scparatPd by a \\·ash 
of saline. Each cell segment tlwn in turn is 
treated "ith a different typing ~erum " ·hich is 
cleliYcred sequentially from a Reagent 
Dispenst'r. From there the reactants arc mixed 
in a J.~ turn mixing coil at ambir·nt tem­
perature. pass through a settling coil. then 
mixed with saline to disperse rouleaux. The 
agglutinates arc then clecantecl and fina ll ) 
deposited on to a continuous filter strip. 

Thr plasma from each test samplr is taken to 
the Plasma Channel where it receives the 
reagent cells scqucntiall) from thr Reagent 
Dispenser and proceeds in a similar manner to 
the Cell Channel where the agglutinates arc 
finally deposited alongside tht' cdl resu lts. 

The Reagent Dispenser both mixes and 
chills the reagents, but must be critically phased 
to meet both cells and plasma from the test 
sample to achieYc optimal antibody-antigen 
reactions and facilitate easy readin!S of the fina l 
resu lts. 
Methods and Materials: 

Blood samples are taken 1n 12 x 75mm 

0.23ml/min ............... ,.. ,. ......... ( 
0.23ml/min 

ltm·aar· 
~~~ PT -2 fitting 

Figure 3 

Vacutainers containing 1 ml of A.C.D. These 
arc centrifuged prior to testing at 3-+00 R.P.M. 
for + minutes. They should be devoid of fibrin 
clots so as to prcverit blockage of sample probes 
and pump lines. Because of this we haYc found 
that samples greater than +-5 da\'s old arc 
unacceptable . 

Each sample has a coded numher ::mel is 
placed in a specimen holder that contains 40 
sa mples . A saline blank is p laced at regu lar 
inten·als. 

The an tisera used .is la rgely produced in 
our own laboratory, although one commercial 
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HoW to tell a vintage year 

Our products achieved a reputa­
tion as the Grand Cru C/asse. 

We maintained strict standards 
of control-essential to produc­
ing a vintage crop. 

Our reputatiOn as "good 
keepers" stands behind every 
product we package. 

,~,·~-.. j . . . . 

We grew in size and services. 
And became an independent 
company specialising in the 
health sciences. 

great name in the health 
sciences field for over a decade . 

was a rare growth per~od 
marked by the introduction of 
eight new products. 

1970 was a vintage year. For us, and our customers. We brought to the market eight new products. Anti-lgE, 
Anti-Mouse Immunoglobulins, Anti- Transferrin, lgG Fractions, Fluorescein Conjugates, Low-Level Immunodiffusion 
Plates, Custom Immunization. Your response to them changed 1970 (rom a very good year to a great one. 

Meloy (formerly Me/par) 

~laboratories Biological Products Division 
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It is an essential reagent 
for the crossmatch proce~ure, 

BOVINE ALBU(IIJII 
I SOlUTION pH 

fOR Rl! T£ TJHG 

DIAGNOSTIC REAGENT-FOR 
PROFESSIO,AL USE ONLY 

STORE BELOW s• C 
For further information contact: 
OR THO DIAGNOSTICS, 
JOHNSON & JOHNSON (NZ) LTD, 
PO Box 11-125, AUCKLAND 

26151C 

~------------------------~----------------~ 



Dl111 
~ 

Medical 1 

Econo mica l 
and safe. TVL 
Disposables are 
the ideal answer. 
Their low cost 

Medica 
Disposables 

and conven ience 
are invaluable. 
T hey e lim inat e 
completely the 
need for 
resterilization ... 
TVL quality means 
sure results. 

Gamma sterilization ensures sterility in all TVL petri dishes. 
E.D.TA. blood vials and specimen containers. 

111111 
Medical 

Tasman Vaccine Laboratory l-Imited, Whakatiki Street, Upper Hutt 

:"tviii 



N .Z. {. med. Lab. Techno/. 

source of an ti-D ( Ortho ) has been found the 
most satisfactory. All the antisera is di luted in 
0.3% m ethykcllu losc-5% albumin mixture. 
the Yo lumes Yary according to the aYiclity of 
a nti se ra used. 

Albumin gland extract of the common 
g-arden snail (Heli\ asj)('rsa) is our source of 
anti A. This is of Yery high titrr and is ideall y 
suited to automated blood typing. 

The reagent cells arc prepared in 0.3 C(· 
methylcellulose, 5r( albumin and o.sr ... 
bromelin each day. 15 mgm fioll is adcled to 
each reagent to help preYent haemolysis occur­
ring in the Antigen-Antibody reaction. 

1.3<.( saline is used throughout the system 
as a clilut'nt, for washing and as a rouleaux 
dispersant. 
Modifications: 

We have made several modifications to the 
reagents. F irstly, we increased the strength of 
bromelin from O. l J'o to 0.5 % a week after the 
arriva l of the machine. We ha\'e since had 
notificat ion from Technicon Corporation that 
th is is a recommended alteration. 

2. We have substituted 0 .3Cf; Methyl­
cellu lose for the recommended P.V.P. It is 
more economical, more stab le, and for us, 
appears to give better results. 

3. We have increased the concentration 
of albumin from 2 % to 5%. This has helped 
in lessening the amount of carry ov~'r from one 
reag·ent to another. 

4. Because Tween 20 is unstable in saline­
over long periods, we now make only 2 i li trcs 
of T\\een 20 l.3r( Saline at a ti;ne. 

Modifications to the machine that '.1.' idt 
were necessary arc as follows: 

1. The original sample probes gan' gr0SS 
carr\'-o\·er of cells and plasma from one ~ample 
to another. To oyercome this we han~ man•1 
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facturecl our own as shown in Figure l. This 
is much simpler in design and f~r us works 
more satisfactorily. We are curious as to \\hy 
such a complicated probe was nriginailY 
designed. 

2. A poor bubble pattern was obtained in 
the machi ne resulting in some carr) 0\Tr h('­
tween reagents. This v•as due to the merg·ing of 
th ree lines. Pach already with it~ 0\1 n bubble 
pattern. So we haYe rerriO\ eel tlw bubbles from 
all saline washing lines except those to tlw 
plasma and cell sample probes. ThC' end n •sult 
is a more uniform bubble part em 11 i th much 
reduced carry-oYer of reagents. 1vhich still 
separate's the samples satisfactorih. 

3. \Ve have JTYersecl the outlet~ on o•w 
of the wash vall-es so as to change tlw linr·s 
washing the dispenser probes and the lines 
going to waste. This has recluced the lwating 
dTect on the solenoid . 

4. We have added two per::pcx ·blocks to 
raise the height of the final ckcan'ting lin (' ~ 
for the agglutinates. This a llo\l·s a· grrater con­
centration of agglutinated cells to br sampled 
in a smaller aliquot at the decantation· jbi"nt. 
This results in a much neater printout. 

5. In the Reagent Dispenser af· least 5ml 
of reagents arc required to bring the level 
high enough to come into contact with the tip 
of the reagent probe. We ha,·e cast sma ll-fib re­
glass blocks to displace this 5 mls. ancl so hm-e 
rPclu ced the amount of reagent rcquirPcl. rc~ult ­
ing in a great saving on an ti sera. 

6. Enzyme treatment of thC' test ;;alllple 
cell s is n011 performed at 13 7cc ino;teacl of room 
tempPraturc. In addition, wt· han· added a 
14.1 turn mixing coil immediatch after the cell s 
and antisera meet. These ll\"0. simplt modi 
fica tions haYe greatly enhanced the I' hf'sm 
typing, cspeciall) in older specimens. 

Before 11·r gi,·c our results. \IT h,l\"l' sonw 
criticism of the machine as it \Iii " clt-lin·rcd . 
Our Autotyper arrived at the end of '~ugl"t~-t. 
1970. and was insta lled by a repn•sentatin· of 
Technicon in mid-September O\Tl a pniod (Jf 
three cl ays. However, it took '3-·J ·\1reks b(•fo "(' 
the- machine was operating to our ~atisfactim1 
and one must comp are this \\·itl! the simpl-icity 
of installing the standard type Autoanalysc'r 
which can produce satisfactory results within a 
f cw hours. 

The Reagent Dispenser has gi,-cn trol.1bic 
on five separate occasions · clue to breaking of 
wires from the constant stretch ing and flexing 
as t he d ispenser ·probes move back and forth. 
We attempted to correct this by leng thening 
f\nd resoldcrin~ thr harness wires. W C\'e,ntl.l· 
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ally obtained a second Dispenser Module 
from Technicon which gave trouble once, but 
was quickly remedied and has been functioning 
satisfactorily since. 

The machine was supplied without a drip 
tray, resulting in a leakage of saline into the 
machine and rusting of the chassis occurred. 
The whole machine had to then be dismantled 
to the bare chassis, treated with an anti-rust 
preparation, repainted and reassembled. On 
this occasion, the machine was out of action 
for three days. 

Due to misadventure, one of the reaction 
coils worth $90.00 was broken. However, a 
spare was on hand and no delay was 
occasioned. The broken coil was repaired by a 
professional glass blower. The obvious solution 
was the construction of a perspex hood cover­
ing the whole manifold to protect the coils. 

On one occasion, due to the small capacity 
of the waste trap in the vacuum line, liquid 
entered the vacuum pump which rusted and 
seized. We have now added a second vacuum 
trap in series with the first. 
Results: 

From October 16th to March 31st, 4,887 
blood groups have been run in parallel on the 
Autotyper and our usual manual methods. The 
various discrepancies as found in this series are 
summarised in Table 1. 

TABLE I 
TOTAL NUMBER 

TESTED TYPE DISCREPANCIES 

4887 ABO 5 
4887 RHESUS 20 7 
4887 ANTI- 7 

BODIES 
2346 IMMUNE 3 

ANTI-A 
1600 A.R.T . :\'"IL 
1900 LACHLAN 2 

KAHN 
ABO GROUPS: 

Of these groups, 5 ABO discrepancies 
were found between the two methods. Each 
discrepancy was critically examined and it was 
found that three were due to incorrect inter­
pretation of the paper readout. The other two 
were due to a technical error in the manual 
method. 

Because the first three discrepancies were, 
we feel, due to lack of experience, two technol­
ogists now take separate readings of the final 
results. The paper readout appears to be 
,'latisfactory and accurate, in fact, for us so far, 
'the Autotyper h~~ .. l?~tn thorou~hly reliable fpr 
;\BO ~roJ.lping: · 
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By the methods employed, 1 ml of anti-B 
and anti -AB will type approximately 350-400 
samples. T he snail anti-A wi ll type consider­
ably more. 
RHESUS TYPING: 

5)r of Rh (D) Positive gave negative re­
sults with the Autotyper. On further examin­
ation, these discrepancies were either Rh. D. 
Positive or weak Rh (D ) types. As all Rh (D ) 
Negative samples are routinely checked for 
Rei (D) Variants, this is probably not a serious 
error. No Rh (D ) Negative typed as Rh (D) 
Positive by the Autotyper. 

Because of these discrepancies we have 
modified the 1-Ianifold System as mentioned 
previously. By enzyme treating the test sample 
cells at 37°C (instead of room temperature) 
and the addition of a further mixing coil, this 
discrepancy has fallen from 5% to 0.1 %. We 
feel that this is probably within acceptable 
limits. Again, No Rh.D. Negative typed as 
Rh(D) Positive on the Autotvper. 
1 ml of Anti-D (with a manual titre of 1 :256) 
will type approximately 250 blood samples. 

The Anti-CDE used for checking 'True' 
Rhesus Negative samples requires an Anti-C 
with a manual titre of at least l :32 and the 
An ti-E titre of 1:16. 

So far, no obvious discrepancies have been 
noticed. 
ANTIBODY SCREEN: 

From the 4,887 Blood sprcimens 79 Anti­
bodies were detected by the Autotyper and 85 
by our manual methods. (Indirect Coombs, 
Low, papain, 37°C saline and room tempera­
ture saline). 

7 Antibodies, 3 Anti-Kells, 1 Auto Anti­
body (non specific) , 2 Anti-Lewis and l Anti 
C & e, were not detected bv the Autotyper, 
whereas an antibody, a weak Anti-D was 
missed by the manual method, but w~s de­
tected by the Autotyper. 

In view of the inadequate antibody evalu­
ation with the parallel running, 153 known 
antibodies of various specifications and 
strengths were assessed. As can be seen in Table 
II the Rhesus Antibodies again gave excellent 
res~l ts. However several antibody types, namely 
Anti-Kell Duffy, Kidd, etc., were not detected 
by the Autotyper System, but we consider this 
method superior to our manual enzyme tech­
nique. 

We have recently incorporated a 37°C 
jacketed mixing coil into the plasma channel 
and attempted a low ionic strength antibody 
scr~en, from which we hope ~~ in(:re;lse our 
~I1tlbody n~n~e and sensitivity. 
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The usc of high protein med ium without 
enzyme as described by Busch and Erickson 
was found to be rather insensitive for usc as a 
screening procedure. 

TABLE II 

A!'ITIBODY TOTAL AUTOTYPER MA:'\UAL 
SPECIFICITY POSITIVE POSITIVE 

Anti-D 

Anti-C+D. 

Anti-C 

Anti-c 

Anti-C"" 

Anti-C+e .... 

Anti-E 

Anti-P1 

Anti-I 

An ti-Le•' 
An ti-Lcb 

Anti-Len + h . 

An ti-M 

Anti -N .. 

Anti-S 

Anti-s 

Anti-Kell 
Anti-Fya 

84 
1+ 
4 
5 

3 
5 

6 

2 
3 
5 

3 

3 

1 

8 
3 

83 
14 
~ 

5 

3 
3 
6 
1 
2 
3 

2 

::'\il 

Xi I 

Xi I 
Xi I 

83 
I~ 

~ 

5 

3 

5 

6 
2 
3 

5 
3 

3 

8 
3 

Anti-Fyb .. ...... 1 ~il I 
Anti-Jka 2 Xil 2 

:'\on Specific . 5 1 5 

IMMC"NE ANTI-A & B SCREEN: 
As soc;,. of our groups arc from Ante-

1\"atal patients an Immune-Anti-A & B 
antiboch screen is essential. Dr G. H. ·r O\C\' 
has drs~ribcd pre\ iousl) the use of pig red 
blood cells for the detection of such anti­
bodies. Follo11ing this line, m' han• used 
enzyme treated pig reel cells in excess com­
plement. 

A nrgati1·c result giws non specific 
agglutination by the heteroagglutinin. If the 
test is positil'c, the Immune antihod) will com­
bine \lith complement and so lyse tlw pig 
cells. 

In 2,346 blood samples so far tested, this 
is quite promising as 15 Immune Anti-A's of 
1:32 or greater haYe been cletrctcd. One of 
these was missed by normal manual method. 
3 Immune Anti A's greater than 1 :32 were 
not detected by the Autotyper. 
SYPHILITIC REAGIN SCREEN: 

Approximately 3,500 blood samples have 
been tested for reagin antibodies on the Auto­
typer. 1,980 were screened using a modified 
Lachlan K ahn antigen as described by W. J. 
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Lockyer. 10 positive resu lts \\'ere obtained 
besides severa l known positi,·e con trol sera ( 6 ) . 

12 positil'e resu lts \1·ere obtained in · the 
series by the manual V.D.R.L. test. Extreme 
carr in preparation of the antig·rn is essential 
for gross precipitation may occur resulting in 
probable loss of antigenic acti,·ity. 

The Lach lan reagent is prepared by using 
a fat dye (Sudan IV ) \lith Kahn Reagent 
(Syh-ana ). Tincture of Benzoin is added to 
stabilize the antigen. and ammonium sulphate 
(sa turated ) is added finally. This preparation 
seems stable for se' era! \\'ecks. 

1,600 ~era only hal'e been tested using the 
A.R.T. Charcoal Reagent Hynson. Westcott 
& Dunning ). These results obtained arc also 
most encouraging for a lthough only two 
positil'e resul ts were obtained in this series by 
both A.R .T. and V.D.R.L. the "~ control sera 
gm·e clear rcproclucablc results. This is despite 
ha,·ing a 4J turn mixing coil where a 28 turn 
coil is prescribed . We han~ found mixing 
occurs in the settling coil and clear tear drop 
shapes appear on the readout. 

W here three-quarters of the antigen is 
wasted by the recommended A.R.T. method. 
Yirtua lly no wastage is obtained b,· using the 
Autotyper. Although it is not as economical as 
Lockyer's method, 10 mls of A.R.T. reagent 
wil l perform 200 tests on the Autotyper. 

The end product produced by the Lachlan 
method makes reading of results \'Cry easy. 
Cnfortunatch, for us, there is difficultv in 
standardisation of antigen preparation, wh~rcas 
the A.R.T. reagent has already been standard­
ised and is reach· for usc ,,·ithout f,trther 
preparation. 
Conclusion: 

!'he Autotypet has no'' been evaluated 
0\Cr a pniocl of 9 months. Some modification 
to both the mechanical and haemagglutina tion 
aspects were needed for us to obtain sa tis­
factory resu lts. 

\Ve 11011 feel confident tlw results for ABO 
and Rhesus D-typing arc at least as good as 
the manual method employed at this 
]a bora torv. 

The· antibodv method howe\-er. is not as 
sensitive as was · originally hoped. but \\"ith 
further experimentation in the future this mav 
be OI'Crcome. It must be emphasised this anti­
body screen is supplemented by an Indirect 
Coombs technique to ensure adeq ua te antibod)­
dctection. 

Added to ·· this; the "inclusion of reagin 
an tibody and haemolysin techniques tfi e 
machin e provid es fl labour saving, highly 
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standardised, economical laboratory tool m 
Immunohaematology. 
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Letters to the Editor 

Sir,-I read G. B. Winder's article on M. dis­
tortum published in the November issue of the 
Journal with interest. May I take the liberty of 
amending the references? References to the numbers 
of isolations in the Otago District are from the papers 
Animals as a Reservoir of Human Ringworm, Smith, 
J.M.B., Rush-Munro F.M. and McCarthy M.D ., 
Aust. J. Dermat ( 1969 ) X,3, 169-192 and Isolations 
of Microsporum distortum from skin lesions of 
Humans and Cats in Otago. FitzgP.rald N.W., Mc­
Carthy M.D. and Taylor B.B., N.Z. med. f. ( 1969) 
70, 450, 320-321. I have no unpublished information 
on M. distor/um. 

Michael McCarthy. 
Medical Laboratory, 

Dunedin. 
;-.;ovember 16, 1971. 

Sir, May I comment on the interesting paper 
by D. G. Bolitho on "Quality Control for the 
smaller Microbiological Laboratory," N.Z. J. med. 
Lab. Techno!. 1971, 25, ~-

While in agreement with his attitude to control 
I feel that he has not been made aware of the 
excellent external control/Standards system recom­
mended by the N.Z. Society of Pathologists to all 
its members in 1969. This system is that of the 
College of American Pathologists and is developed. 
produced and collated by Hyland Laboratories. 

In the Comprehensive Laboratory Survey series 
for Bacteriology-M ycobacteriology-Mycology-Parasi to­
logy-Serology two specimens/cultures in each section 
are provided and identification must be completed 
as fully as possible in all sections within six weeks. 
These results are then returned through the stand­
ing Committee on Education of the N.Z. Society of 
Pathologists to Hyland Laboratories where they are 
computed, analysed and results returned. 

This system solves any problems of putting 
through unknown specimens and the assessments of 
r<>s11lts is C't>rtainly an independent organisation. 

' Michael McCarthy, 
Medical Laboratory, 

Dunedin. 

November 16. 19 71. 

Sir,-In reply to Mr McCarthy's comments on 
my recent paper concerning quality control in the 
microbiology laboratory I would offer the following 
explanation. 

I was aware of the N.Z . Society of Pathologists' 
scheme. I in fact commented on the scheme at the 
end of my paper. The paper was. however, written 
in February/March of 19 71, before the first batch 
of quality control material for the N.Z. Society of 
Pathologists' scheme had been received. This labora­
tory has in fact participated in the basic scheme this 
year and I have found this to be a useful check on 
our internal quality control programme although the 
scheme's usefulness is limited by the delay in the 
return of results from the U.S .A. 

Whilst feeling that this material is a useful. 
even indispensable check on the internal quality con­
trol system it can in no way substitute for a con­
tinuing day to day quality control programme. 

I was most interested to see Mr McCarthy's 
statement that the scheme was recommended by the 
0/.Z. Society of Pathologists to its members in 1969. 
The Pathologist at Gisborne. Dr M. B. Bottrill 
agrees with me in stating that the first indication 
that the scheme was available in N.Z. was received 
in a letter from the 0/.Z. Society of Pathologists 
dated ll/11/70. I understand that the scheme was 
made available to smaller technologist directed 
laboratories and I would be interested to learn how 
many laboratories of any size. took advantage of 
the scheme. It is my personal feeling that participa­
tion in this scheme should be compulsory for all 
laboratories and the results should be made a\·a ilable 
to the Health Department. 

D. G . Bolitho. 
Cook Hospital, 

Gisborne, 
November 30. 1971. 
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·Now . 

Auckland 483·039 
Wellington 58·964 
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James A. J obling for all your Laboratory Glassware. 

eE-mil Graduated Laboratory Glassware and Thermometers. 

ePyrex Borosilicate Laboratory Glassware. 

• Quickfi t & Quartz Interchangeable La bora tory Glassware, 

Laboratory Water Stills. 

eClearfit Interchangeable, but with clear joints. 

We hold comprehensive stocks in Auckland and Christchurch. 

available throughout New Zealand ~ SMITH BJQLAB LTD 
from Smith-Biolab Ltd. S111ith-B iolab ~ -

James A. Jobling products are fully ~ 

techn ical repre.1·entatil·e.1· are·as close as your IJl PO Box 36007 Auckland 9 New Zealand 
phone. Ca ll today for any enquiry. ~==.IL-----------------:-:-:~ 
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OR THO 
Anti Human 
Coombs Serum 
is specifically 
designed to detect 
not only the anti-body/ 
antigen reactions of red 
cells, irrespective of their 
immunoglobulin classification 
i.e. IgG, IgA, IgM, but also 
the various components of 
complement, thus ensuring 
detection of any of the so 
called 'Gamma/non-Gamma' 
immune reactions. 

xxi 

The anti Serum is 
prepared by 

immunising rabbits 
with highly purified 

protein from human serum, 
which are then tested and 

pooled in optimum 
proportions to 

produce the most 
sensitive Broad 

.+.~~Spectrum Anti Human 
Coombs Serum. 

For further information contact: 
ORTHO DIAGNOSTICS 

JOHNSON & JOHNSON (NZ) L TO, 
PO Box 11-125, AUCKLAND 

261518 



• Laminar Flow work stations provide a clean sterile 
environment 

• Inoculation cabinets give safe working conditions 
• Fan filter units for sterile rooms 
• Microflow·mackley particulateJilters (tested to BSS 3928) 

Miniature line filters 

If you have a problem obtaming clean air or stenle 
working conditions contact your M1croflow agents -

TASMAN VAC~INE LABORATORY LIMITED, PRIVATE BAG, UPPER HUTT 

327 FP 
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Important Announcement 

Scientific Industries of New Zea land are pleased to announce a 

Revolutionary New SIGMA Service 

-~------L; Sigma chemicals at catalogue list price 

~­
£ ' N.Z. wide telex network relaying orders 

to St. Louis daily 

Auckland 

Orders delivered to your laboratory 
anywhere in New Zealand at catalogue 
l ist price (in $NZ). No charge for postage 
or for packing. 

Orders telexed to St. Louis daily. 

Typical deliveries: Air 8-10 days 
Surface 8- 10 weeks 

For a very modest surcharge, surface 
orders (those not marked AIR in the 
cata logue) w ill be suppl ied by air. 

Note: The only exceptions to above ai e: 

- those few items with prices FOB St. Louis, 
e.g., 920-45 Calcein Solution. Freight is 
extra 1n these cases. 

- clients not entit led to exemption of duty. 
An extra charge for duty on a small range 
of chemicals will be made. 

Make use of this superb service 
Dunedin 

Scientific Industries North Island Ltd. 

P.O. Box 184 Auckland 
Phones 361-987 Auckland 

40-684 Wellington 

Scientific Industries South Island Ltd. 

P.O. Box 164 Dunedin 
Phones 66-536 Christchurch 

76-135 Dunedin 

"doing business with Sigma is a revelation and a pleasure!" 
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The 
BrL~lABSTIX , the comprehenstve 

urinalysis tnformation center. prOVides 
significant tnforrnattOn or value tn 
assessmg unnary tract and kidney status. • 
carbohydrate metabolism. and ttver and 
brltary tract status. A smgle. conventent 
JO.second procedure produces reliable 
readtngs on; 

Ames Company 
Division Miles Laboratories 
Australia Ply. Ltd. 
Sole Distributors in New Zealand: 
Early Bros Dental & 

M~• Surgical Supplies Ltd. 
- P.O. Box 2340, Auckland, 

New Zealand 
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pH­
may be a clue to calculi develOPment or 
unnari infectoo 

Proteinuna-
most common indtcation of kidney 
disease 

Glycosuria-
may be the first sign of diabetes 

Ketonuria-
warns against the development of 
ketoacidosis 

Btlirubtnuria-
warning srg~ of hepatic dysfunction or 
brlrary obstructiOn 

Hematuna·-
may origtnate at any le'iel of the G.U. tract 

Chemical and biological (/J) 
Information systems 
serving medicine 
and Industry. 
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A UNIQUE HAEMATINIC 
AGENT 
IRON POLYMALTOSE COMPLEX 

FERRUM H.-iron polyma ltose 
comp lex has been clinica ll y 
established to be an effect ive 
haematinic, wh ich is non-toxic 
parente rall y, because i t does not 
release free ionic particles of iron 
within the gastro-i ntest inal tract. 

Intramuscular administration of 
Ferrum H. is indicated In the 
correction of iron deficiency 
anaemia which fails to respond to 
oral therapy either through patient 
default or because of malabsorption. 
Parenteral administration may also 
be used where a more rapid and 
predictable response is necessary. 
Parentera l administration is of 
particu lar value in older patients 
and for co rrection of the anaemia 
of prematurity. 

Ferrum H. Brand Iron 
Polymaltose injection is presented 
in a pre-loaded syringe containing 
100 mg iron 2 mi. 

DRUG TARIFF 
FULL CHARGE 

FERRU H (FERRUM HAUSMANN) 

Df.JI!I 
Medical 
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TASMAN VACCINE LABORATORY LTD., WHAKATIKI ST., UPPER HUTT. 
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Schwarz/Mann 

Now 

Auckland 483-039 
Wellington 58-964 

Christchurch 30-662 
For Schwarz/ Mann 

Amino Acids & Deri,·ati,·es 

Peptides & Pol~·peptides 

Fatty Acids and Alkaloids 

Enz\mcs & Coenzymes 

Enzyme Substrates 

Carbohydrates 

Hormones & Insulin Deri\'ati\'es 
Schwarz/ Mann products are fully 
available throughout New Zealand 
from Smith-Biolab Ltd. S111ith-Biulab 
technical represe/llati1·es are as close as your 
phone. Call today for any enquiry. 

Antibiotics 

Purines, Pyrimidines 
& Nucleoproteins 

Purified Proteins, 
Blood Fractions & Antisera 

Vitamins 

Steroids I In term celia tes 

Radiochemicals 

SMITH-BIOLAB LTD 
POBox]6007 Auckland9 New Zealand 
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Infectious Mononucleosis 

Complicated by Acute Haemolytic Anaemia 

D. J. Criekett, A.::\.Z.I.M.L.T. 
'\frdi('a] Lahoralory. Hami lton. 

Receil•ed for publication December 1971. 

Introduction 
Infectious mononucleosis is a relatiYely 

common acute infectious disease predomi'­
nantlv found in children and young adults. It 
is characterised clinically by fel'er, sore throat 
and gland enlargement, and haematologically 
by an absolute lymphocytosis with the appear­
ance of a typical lymphocytes in the peri­
pheral blood. A heterophile antibody which 
agglutinates sheep cells is usually present and 
is detected by the Paul-Bunnell tc5t. 

Infectious mononucleosis ts a benign 
disease lasting a few weeks. Certain comJ?li­
cations may arise, and it is said \'arymg 
degrees of hepatitis occur in many cases 
(Baron et a!, 1965 ) 1 . Occasionally more serious 
complications may arise namely myocarditis 
(Fish and Barton, 1958 ) ', neurological in­
volvement (Broughton, 1970 )2, rupture of 
spleen (Hoagland and Henson, 195 7) ", throm­
bocytopaenia and haemolytic anaemia (Casey 
and Main, 1967)". 
Case History 

This paper describes the case history of a 
patient who de\'eloped an acutc haemolytic 
anaemia secondary to infectious mononucle­
osis. The patient, a European malc aged 33 
years, clinically presented with a sore neck, 
nasopharyngeal congestion, ~we a ts and urinar~ 
frequency, all of which had bcen present f01 
several weeks. He had no glandular en large­
ment, but his spleen was just palpable. Haema­
tological im·estigations found a haemoglobin 
of 10.1 .e/f. reticulocytes +.O'k. total leuco­
cytes 1+,000 per c.mm with 281/( neutrophi ls, 
20% lymphocytes, +7',- monocytes, 1 r ( eosino­
phils and +7r;. atypical lymphocytes. The 
differential Paul-Bunnell test after absorption 
with guinea-pig kidney showed a titre of 1 in 
640. The erythrocytes showed macrocytosis. 
increased polychromasia, autoagglutination 
and an occasional erythroblast. The ESR was 
34mm/hour. 

In view of the low haemoglobin lel'el and 
raised reticulocyte count, a repeat blood 
sample was requested, and five clays later a 
haemoglobin of 8.5 g%, reticu locytes of 4 .8r!c, 
a strongly positive direct anti-globulin test and 
serum hap toglobin level of less than 10 mg/ 

1 OOml was found. Serum bilirubin was 2.0' ( 
but the amount of indirect acting bilirubin was 
not estimated. These results are consistent 
with a haemolytic process. 

The following clay a sternal bone marrow 
aspiration was performed to confirm the pre­
sence of a haemolytic anaemia. B) this time 
the patient's haemoglobin had dropped to 7.1 
g'o, and although only 13(',- of atypica l 
lymphocytes were reported, the leucocyte 
differential showed a total of 61 C,{- lym phoid 
cells. Serum bilirubin was 1.2 mgCf, of which 
1.0 mg was of indirect acting type. The mar­
row aspirate was found to be moderate ly 
hyperce llular, with an erythroid:myeloid ratio 
of approximately 0.5: 1. The marrow storage 
iron showed a moderate increase in the granu­
lar form. There were a few sideroblasts present 
but no abnormal ' ring' forms . The erythroid 
series showed a normoblastic hyperplasia with 
a shift to the left. There were mainly baso­
philic erythroblasts and numbers of nests of 
erythroblasts were present. The granulocytic 
and platelet series appeared normal. There 
were occasional lymphoid cells present but no 
infiltration. The marrow findings confirmed 
the diagnosis of an infectious mononucleosis 
'' ith acute haemolytic anaemia. 

Other incidental tests which were per­
formed in the laboratory throughout the 
course Qf our investigations showed normal 
platelet counts, normal serum iron and iron­
binding capacity which indicates that the in­
creased matT0\1. storage iron was dcriYed from 
increased ervthrocvte destruction. and the 
serum lactic . dehyclrogenasc was increased in 
keeping 11·ith a haemolytic disorder. Aggluti­
nation tests for Brucella abortus, toxoplasmosis 
and leptospirosis were all negative. Urinary 
haemosiderin was negative. ESR was raised 
above that normally found in infectious mono­
nucleosis. Liver function tests indicated an 
hepatic inYolvement with thymol turbidity of 
10 Shank-Hoagland units, serum GOT 38 
Karmen units and serum GPT 53 Karmen 
units. 

The direct antiglobulin test was strongly 
positive using both y and non-y 1\HG frac­
tions. Both serum and eluate were t~~t~d ex-
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elusively against a panel of Group 0 cells of 
known antigen types in an attempt to identify 
the antibody. However, all testing proved 
fruitless, and the antibody was labelled as a 
non-specific warm reacting autoantibody. 
Anti-i has been implicated in the majority of 
cases of haemolytic anaemia associ a ted with 
infectious mononucleosis (Troxel et al) 6 but 
no evidence of the antiboclv could be found 
in this case. · 
Therapy 

The patient began therapy of 60 mg 
prednisone per day one wePk after initial pre­
sentation at the laboratory. His haemoglobin 
value improved from 7.1 g~f to 10.2 gc,( after 
the first week of therapy, the reticulocyte 
count rose rapidly and then gradually fell over 
the next month back to normal levels. Serum 
ha p toglobins quickly returned to normal indi­
cating a cessation of the haemolytic process. 
(See figu re 1). A mon th after commencing 
therapy, the dosage of prednisone \\·as reduced 
to 40 mg per day, \\'i th subsequent reductions 
over the next few months. At present haema-

N.Z.]. med. Lab. Techno[. 

tologica l findings on this patient arc quite 
normal. 
Conclusion 

This paper is endeavouring to bring to 
attention the possibility of a haemolytic 
anaemia associated with infectious mononu­
cleosis in patients whose haemoglobin level has 
fallen belo\\' that of the normal range. The 
incidence of this disorder. particularly of a 
mild degree, appears to be more frequent than 
earlier supposed, and in our laboratory sc\·eral 
other cases ha \ '<' been found with reticulocyto­
sis, hyperbilirubinaemia and lowered serum 
haptoglobins. It is our view that patients pre­
senting with infectious mononucleosis and 
associ a ted lowered haemoglobin values should 
be screened for the presence of a haemolytic 
process. 
Summary 

Acute haemolytic anaemia has hither to 
been reported as a rare compli cation of in­
fectious mononucleosis. T his paper descri bes 
clinical and laboratory findings of a pa tien t 
who developed such a complication. 
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A Micro-modification of a Method for Detection of 
Streptococcal Anti-hyaluronidase 

E. .J. McKa,, A'" .Z.l.M.L.T. 
\t .. di .. al Lah.oratory, Hamilton. 

Receil erl for publication December 1971. 

Introduction 
The determination of Anti-hyaluronidase 

(AHT ) Antibody levels as a useful adjunct to 
Anti-streptolysin titrations for the detection of 
Group A Streptococcal infections has been des­
cnbed by several laboratory workers.'· 2 • :l, ·• 

The methodology is tedious, time consum­
ing and rather complex. Reagents are expen­
sive, relatively unstable with an appreciable 
variation from batch to batch. Strict adher­
ance to a standardised technique is essential, 
so it was felt a simple, economical micro-method 
could be usefully employed. 

T he M icrotiter System fi rst introduced 
by Takatsy in 1950 and further refined by 
Sever" in 1962, Is being accepted more by 
serologists rvern 1'here, "·hcther their workloaq 

be heavy or light. By using this system. I con­
sider A.H.T. levels can be estimated with 
greater speed. accuracy and economy than 
those obtained by the conventional macro­
method. 
Materials and Method 

'Microtiter' Apparatus (Cooke Enginecr­
mg Co.). 

1. 25 Microlitre diluters (calibrated, Tulip 
loops ) 

2. 25 Jviicrolitre pipette droppers 
3. 25 Microli tre Go No-Go delivery 

testers 
4. Lucite ' U' plates (perm anent type) 

Reagents 
Desicca ted A.H.T. enzyme and substra te 

a re reconstitl-! teq pccord ing to the m,anufac-
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turer's (Difco) instructions. 
Fresh distilled " ·ater used throughout as 
diluent. 
2N acetic acid prepared fresh each clay. 

Methodology 
Follows a similar pattern to that outlined 

by the reagent manufacturers. 
Each serum to be tested is initially cl~ luted 

1 :16 with disti lled water. The diluted sera are 
then serially titrated using Microdiluters and 
Lucite plates. as directed by the Instruction 
Manual supplied with the ' Microtiter ' 
System. 

To each serum dilution 25 microlitres of 
reconstituted A.H.T. enzyme is added, the con­
tents in the plate mixed thoroughly, and incu ­
bated at 37°C for 15 minutes, after which the 
plates are refrigerated for 20 minutes ~t 4°C. 

75 microlitres of A.H.T. substrate IS added 
to each well, mixed thoroughly, incubated at 
37°C for 20 minutes, and refr igerated for a 
further 30 minutes. 

25 microli tres of 2N acetic acid is added 
to the contents of each well, mixed thoroughly 
and finally read for the presence or absence of 
clot formation. 

With each batch, a standard serum (con­
taining known A.H.T. antibody level ), sub­
strate and enzyme controls are tested. 
Results 

A blind trial \\'as performed on 30 serum 
samples with varying antibody lewis to 

X 

20 4! 

102~ 

'" 

,, 

) 2 64 128 25 6 5 12 102 4 20 .f 8 

Figure I. Comparison of both methods. 
I T he discrepancies. 
X Macro method. 
Y Microtiter. 
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Streptococcal H yaluronidase. As shown in 
Figure 1, the results correla te well except for two 
samples. By repeating these discrepancies, the 
Macro-method was shown to give false high 
results on both occasions. 

Figure II sho\\'S the typical clot formation 
observed using the ' Microtiter' System. Re­
sults are easier to read and the end point can 
be determined with confidence. as all dilutions 
from each test serum can be scrutinised simul­
taneously. 

By using this system. a minimum tenfold 
saving in the cost of reagents and technolo­
gists' time is obtained. The method has been 
used in this laboratory for almost two and a 
half years, and has certainly helped alle\'iate the 
problem of an ever-increasing " ·orkloacl . 

2048 

1024 

512 

256 

128 

64 

32 

Figure II : Results of 5 sera \\·ith varying antibody 
levels. 
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Packed Cell Volume Estimation 

Sir, 
For many years we have been using Vacu­

tainers containing EDT A for the collection of 
venous blood samples and have always appre­
ciated that the PCV \\·as lowered if an inade­
quate draw of blood was obtained clue to reel 
cell shrinkage. However, we recently experi­
enced difficulty in correlating PCV, Haemo­
globin and MCHC results with samples of 2-3 
ml volume which prompted a survey using male 
and female blood in volumes from 0.5ml-7ml, 
the latter ,·olume being the stated draw for the 
Vacutainer in current use. The amount of 
EDTA in Vacutainers is: 

2ml Paediatric Vacutainer 7.5mg 
4·ml Paediatric Vacutainer 6mg 
7ml Adult Vacutainer ...... 9mg 
This concentration is higher than the 

usually accepted amount of lmg/ ml blood and 
in the case of the 2ml Paediatric tube is nearly 
4· times the usual concentration. 

The following PCV results were obtained: 

.. ·:; .. . 

ml 
blood 7ml Vacutainer 4ml Vacutainer 2m! Va<"utainer 

Male Female Male Female Male Female 
0.5 39 29 38 32 36 27 
1.0 39 :!:3 38.5 :!3 :!9 32 
1.5 40 :l6 41.5 :35 42 34 
2.0 41.5 37 43.5 :l5 42 35 
2.5 4:l :n 44 36 max. capacity 
3.0 44 :38 44 :l7 
:!.5 45 38 45 37 
4.0 44 38 44 :!7 
5.0 45 38.5 max. <"apacity 
6.0 45 39 
7.0 45 39 

max. capa<"ity 

These results indicate that PCV results 
will not be accurate if there is less than 3m] of 
blood in the 7ml and 4ml tubes and are not 
at all accurate in 2m! tubes. The haemoglobin 
level is not affected. 

B. W. Main, 
Haematology, 

Dunedin Hospital. 
August 5, 1971. 

Questions and Answers 

Answl'ls to Questions in Nm>rmbrr {ournal. 

Q. In microbiology what docs the O.N.P.G. 
test detect? 

A. The O.N.P.G. (o-nitrophenyl-/3-D-galacto­
pyranoside) test is used to detect potential 
lactose fermenters which, in ordinan· 
media. either take sewral clays to produce 
acid or do not produce any acicl. Lactose 
fermentation depends on two enzymes 
(i) an induced intracellular enzyme, fJ­
galactosidase, which attacks lactose, and 
( ii ) a permease which regulates pene­
tration of the cell wall. 

In a positive reaction the colourless 
O.N.P.G. is hydrolysed to the yellow 
o-nitrophenol. 

Q. In making XLD agar which is the best 
method of preparation? Starting from the 
XL agar base and addin!{ the desoxy­
chola te or using XLD agar? 

A. XLD agar, the complete Xylose Lysine 
Dcsoxycholate agar is prepared by hea ting 
the dehydrated material in water just 
until the medium boils. Excessive heating 
is detrirne.nt'!l a~d i!)creases the dep-ree of 

inhibition. XL agar base has the ach-an­
tage that it can be sterilised b) auto­
claving, stored. remelted and the 
desoxvcholate added. 

Q. What type of disinfectant can I usc to 
destroy with some degTee of c<'rtaintv. the 
hepatitis viruses? ' · 

A. A 3Cf aqueous gluteraldchyde ~elution is 
recommended for this purpose. It is best 
to leave articles in this for about one hour. 
As gluteraldehyde gives off noxious gases 
and is a skin irritant handle with rubber 
gloves in a fume cupboard. It is used for 
disinfecting autoanalyzer dialysers and 
may be passed through the dialyser as 
this is a dangerous trap for the virus. For 
genera l purposes Mucocit. which is 
claimed to be virocidal can be used. Auto­
claving should be resorted to for a ll high 
risk discarded material to avoid risks of 
handling during disposal. See also the 
article by Percy-Robb, I. W. Proffit, J. 
and Whitby, L.G, ( 1970) J.clin .Path ., 
23,751. ' 



~ 
EPPENDORF 

THE NEW 

EPPENDORF 
MICROLITRE 

PIPETTE 
longer nose cone 
(for deeper tubes) 

less force to depress button 

more distinct delimitation of 
calibrated stroke and 
blow-out stroke 

weight reduced 40% 
improved sealing system 

improved plastic tips 

tips and accessories complete 
with each pipette 

$29.50 ex stock. 

Sizes available: 
5, 10, 20, 50, 100, 200, 500 

and 1,000 ul. 

Exclusive Agents 

Scientific Industries North Island ltd. 
P.O. Box 1 84 Aucklond 

Phones 361·987 Auckland 

40·684 Wel lington 

Scientific Industries South lsl{lnd Ltd. 
P.O. Box 1 64 Dunedin 

Phones 66-536 Chr istchurch 

76-135 Dunedin 

xxvii 
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ACUGLOBIN''' Haemoglobin Standard is a 
rigidl y controlled cyanmethaemoglobin solu tion 
prepared for ca libration and da il y standardi ­
zation of photoelectric analytical inst ru ments 
used for haemoglobi n determinat ions. Each 
lot of ACUGLOBIN. prerared from 
crystall ine haemoglobin. has a fina l con­
centration of approximately 60 mg per 
I 00 m i. The e.xact assay, cert ified by the 
College of American Pathologists, appears 
on each individual ampul. 

26151A 

xxviii 

ACUGLOBIN may be used with any combina­
tion of appropriate pipette and cuvette sizes. 

ACUGLOB IN is packaged in 10 ml hermetic­
a ll y sealed ampu ls, which ensure the 

maintenance of its purity and concentrat ion 
throughout the one year dat ing period. Com­

plete directions for instrument calibration and 
daily standardizat ion are provided in each 

package of 24 ampuls. 
ACULUTE''' Diluent Pellets provide a con­
venient and accurate reagent for the prepa­

ration of the diluent used in the cyanmetha­
emoglobin procedure for the determination of 

haemoglobin. Each pellet contains the required 
amount of reagent necessary for the prepara­
tion of 250 mi. of diluent. When dissolved in 

the proper volume of distilled water, 
ACUIUTE will bring about complete haemo­

lysis of all red cells, thus providing for a valid 
haemoglobin estimation without the necessity 

of running two procedures on each specimen. 
ACULUTE Di luent Pell ets are packaged in 

individual fo il wrapped envelopes, 12 envelopes 
to each package. The product is stable indefinitely 

when stored at room temperature or lower. 

For fllrther informat ion contact: 
ORTHO DIAGNOSTICS 

JOHNSON & JOHNSON (NZ) LTD, 
PO Box 11-125, AUCKLANI) 



Distribu ted throughout New Zealand by the so le agents: 
CHEMAVET DISTRIBUTORS LTD., 
P.O. Box 1301 AUCKLAND; P.O. Box 2974 WELLINGTON 
Telegrams: CHEMAVET 

Made in Germany by: 

Merz + Co. · Chemische Fabrik · Frankfurt (Main) 
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WHO'S WHO IN THE INSTITUTE 
T he third article in this seribs, jHcscnt 

one of the Institute's !'ice-Presidents, john 
i\llorgan. I have to thank him for providing 
the details of his career and letting us know 
wmething of his aims and ambitions. Once 
again these details are in the form of a data 
lheet and I would like to sup j;lcment it with 
a few jJcrso nal observations. 

John was the fir:>t jJenon I lad eye:, on 
when I stepj;ed into the old Medical School 
laboratory for the first time. He was grinning 
affably. We had a pleasant conversation and 
I decided that the natives apj;eared to be 
friendly. He still jJrcsen ts an amiable ajJjJear­
ance. I believe there is a small omission in the 
details jJro v ided . At one point he did leave 
our ranks for a short sojourn in the world of 
co mm erce but eventually returned to the fold. 
A lthough tending to be a con{or111ist in man y 
wa)•S he has, in the current idiom, " done his 
own thing " in one res pect. H e is the owner 
of an unusual house of striking ajJ pearance 
w ithout, and unusual deco r within . The main 
building material is aluminium and he Jnoudly 
boasts that the uj;kcep and fuel bills are neg­
ligible. There are no conventional rooms in 
this space-age dwelling, but activity areas. Xo 
visit to Dunedin, w here .fohn w as born and 
bred, is complete without an inspection! 

This adventurous spirit is also manifested 
in his interest in the Territorial Ar111y in which 
he quickly gained a COIIlllli.uion and has 
>teadily jnogrcsscd in rank and rt '.ljJOnsibility. 
Herewith the details. 

J. D. R. MORGAl\" 

Born in Dunedin, November 2+, 1927. 

Educated at Andersons Bay Primarv 
SchooL Dunedin, and Otago Boys' High 
School. 

Commenced training in Oamaru Hospital 
Laboratory in 19+8 and then continued in the 
Bacteriology Department of the ~Iedical 
School in the same year. 

Qualif-ied in 1953 and \\'orkecl in \'arious 
sections of the Diagnostic Laboratories until 
1957. 

In 1959, opened the ~Iicrobiology Section 
of the New \'\'akari Hospital Laboratory and 
,,·as in charge of this laboratory till 1966. 

From 1966, Administrative Technologist, 
Laboratory Sen·ices, Dunedin Hospital. 

1961 -69, Secretary, N.Z.I.M.L.T. and has 
been a Vice-President since then. 

Currently Convener of the Public Relations 
Sub-committee and a member of the Negotiat­
ing, A\\·arcls and Fellowship Sub-committees. 
Also a member of the Regional Committee of 
the Hospital Service Welfare Society. 

Married, t\\·o children. 
Interests:-Territorial Army, " ·ater ski-ing 

and recorded music. 
.Joined the Territorials in 1955. ~fedical 

Corps. Assisted Professor J. H. R. Miles to 
design and equip the Mobile Laboratory. 

Present position. Officer Commanding 9 
Mobile Bacteriological Laboratory. Rank . 
.\fajor. 

Attended lectures in Political Science at 
Otago 'Cniversity, 1953, and was a member of 
the Otago University Students Association Exe­
cutive. This a\\·akened an interest in the 
working of Society in Institutions and Clubs 
and the machinery available to effect changes. 

As a Past President of Otago High School 
Old Boys Society was considerably involved in 
f unci raising for a new hostel and gymnasium 
appeal. 

From 1953 onwards conducted a cam­
paign to con\'ince the 'Cni.-ersity of Otago 
authorities that thev should observe the Hos­
pital Employment ' Regulations (Laboratory 
Workers) in regard to the salary scales of Medi­
cal Laboratory Technologists in their employ. 
This campaign " ·as successful. 
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What's New? 
NEW, LOWEST-PRICED MICROFICHE 

CAMERA AND COMPANION RETRIEVAL/ 
DISPLAY UNITS ANNOUNCED WITH 
UNLIMITED DATA BASE, CASSETTE 

CONVENIENCE 
Simpler than copying machine; self-contained; 

requires no darkroom, plumbing or computer. 
Canta Ana, Calif., .Tan. +. A new camera/pro­

cessor unit which produces microfiche from docu­
ments as easily and as quickly as operating a copying 
machine· plus a companion push-button retrieval. · 
display unit with an unlimited cassette data base 
- were announced here today at low ne" genera­
tion pricing by Micrographic Technology Corpora­
tion, an affili ate of Varian Associates. 

The system is a revolutionary lo\\·-cost method 
uf making microfiche copies of documents and storing 
and retric\'ing them in such applications as material 
records, time records and materials expended 
records . 

The nr\1' units called the model 750 Mic-ro-
fiche Camera. Processor and the ~fodel 95 .\uto­
mated :Nfirrofirhe Retrie\'al. Display de,·ice, respec­
tively arc priced lower than conventional office 
copying machines and in some cases 1 00 tnnes less 
than mass document storage and retric\'a l systems. 

T he camera/processor is priced at only $9,970 
and the retrie\'al!display unit is on ly $1,990. 

The ne" MTC units requ ire no compute;·s. 
although their data base can handle hundreds of 
thousands of microfiche images and can be retric,·ed 
within seconds. Unlike restrictive ,·iewing systems. 
the Model 95 will not limi t the size of the data 
base because storage of the microfiche is accomplished 
externally by means of specially designed cassettes. 
The operator never touches the indi,·idua l fi che; 
true file integrity is maintained. 

Key to the new developmen t is the totally 
self-contained engineering aspects of the camera/ 
processor unit. All chem~stry , fi lming, . exp~su re 
control , printing and proccssmg a ppa ratus IS entnely 
contained within the compact console. A file clerk 
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or secretary only has to insert the document to 
be microfiched, slide a film packet into a slot and 
press three buttons. 

AN EARLY-WARNING SYSTEM FOR DISEASE 
DETECTION: EXPLORATORY WORK ON 

CANCER 
A new spectrophosphorimetcr designed with 

mpport from the Science Research Council of 
Britain, and built at Nottingham University around 
two Rank Precision Industries' Monospek mono­
rhromators, has been exported to the Illinois Naval 
Dental Research Institute, of U.S.A. 

In a four-year research programme, their prin­
cipal investigator. Captain Kirk C. Boerman, aims 
at dc\'eloping techniques which will allow detection 
and identification of changes in body tissue within 
five minutes. This could lead to an early-warning 
system of body changes with far-reaching application 
in general and forensic medicine. 
THE PROCESS IN BRIEF 

A narrow waveband of light shone on the 
sample is absorbed and re-emitted as light of a 
longer wavelength. This is known as phosphore­
scence when the re-emission occurs in around 
1/1 ,OOO,OOOth of a second or longer, and as fluores­
cence when the delay times are some thousand times 
shorter. 

The extremely sens1t1ve ottingham spectro-
phosphorimeter a llows precise selection of narrow 
wavebands of excitation and phosphorescent/ fluores­
cent radiation via the Monospek monochromator, 
"·hich also p rO\·ides a mechanical scanning of the 
con tinuous spectrum. 

Chosen by the U.S. Navy for its optical and 
electronic correcting system that eli minates distor­
tion of outpu t data , this fully-com pensated spectro­
phosphorimeter gi,·es phosphorescent and flu orescent 
exci tation and emission spectra, as well as phos­
phorescent life-times. It is based on a design p ub­
lished by Drs R . B. Cundall a nd G. B. Evans and 
impro\'ed in association with Messrs W. E. Porter 
and R. Parsons . 

The American approach is to induce lm,·-tem­
peraturc phosphorescence by shining tdtra,·iokt light 
m the sample of li\'ing tissue. The three-dimension 
response giving ,·isible light of difl'l'rent wa,·elengths 
is converted to numeric characters and rompued 
111 a computer-controlled system. 
RESEARCH :\ T ~OTTINGHAi\f 

Dr Cundall who directs research "ith this 
instrument at Nottingham Universit) is doing 
>imilar exploratory \mrk on the detection of can­
rc ;ous tissues. 

Basically, it is a question of en\'ironment. A 
body cell can 'go \\TOng' when its en\'ironment 
C'hanges. Simila rly. the ligh t emission from a sample 
exc ited by ultraviolet light depends on the em·iron­
ment. So Dr Cundall is using the spectrophosphori­
meter. a iming to relate changes in molecular environ­
ment to changes in cell behaviouJ·· and structure. 

Other materials which have been studied for 
the effect of changes of en\'ironment at Nottingham 
arc the a ,·omatic hydrocarbons and simple carbonyl 
compounds. Potential systems for examination are 
d rugs, hormones and a large number of natural 
products that come into this important ca tegm y. 

The high sensitivity and low scatter&d light of 
the Monospek monochromator are partict'lra.r!y useful 
in the University's experiments with thymine, a con­
stituent of DNA. Thymine's low fluorescent yield 
of abou L one in ten thousand is readi ly detected by 
the Nottingh am spectrophosphorimcter. The be-
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haviour of DNA in association with dyes and other 
materials is also studied . These experiments could 
lead to a better understanding- of the genetic code 
-the secret of life itself. F igs. 2B and C show the 
results of differentiation tests on various supercooled 
fresh tissues. 

"' u 
c 

"' 

Fig 2C 3:0 4:0 5:0 
Wavelength cnm) 

NEW TIMER SIMPLIFIES REPETITIVE 
SWITCHING SEQUENCES 

A timer which greatly simplifies repetitive 
switching sequences in a utomatic eq uipment (only 
a screwdriver is needed to insta ll , adjus t and main­
tain it) has been introduced by Appliance Components 
Ltd., of Cordwallis St., Maidenhead, Berkshire, 
England. 

Known as the TCP2 (Fig. 3). it is a compact 
motor-dri\'en unit in "hich the S\\itches ran be 
rl'adily replaced without affecting the rest of the 
timer. These switches. "·hirh ha1·e single-pole 
changem·er contacts, arc located in indi"idual com­
partments so that any switch can be changed in a 
matter of seconds without tools. Any cam can be 
quickly and accurately positioned by micrometer 
adjustment without disturbing its neighbours. 

Timers having up to 2.J. switches can be sup­
pticd, with ad justable cams or fixed-notch cams for 
up to 26 switch actuations per eyrie . Cycle times 
range from 1 second to 1 month. Uni-directional or 
reversible motors can be fitted for operation from 
24V. 50V. 220-240V 50Hz or 115V 50Hz a .c. Motors 
for 6, 12 or 24V d.c. operation are also a\•ailable. 
Additional motors can be fitted to provide a choice 
of cycle times - up to 40 are possible \lith a 
+-motor unit - or a rapid return to the beginning 
of the cycle whenever required. 

The TCP2 is a lready being used in vending 
machines, machine tools, office machines. milking 
machines, packaging machines, dry-cleaning equip­
ment and closed-circuit TV camera selection. 

NEW MINIATURE FILTER-REGULATOR 
The functions of filtering and regulating a flow 

of compressed air, water or non-corrosive gas are 
combined in a new miniature filter- regulato r, the 
B06, introduced by C. A. Norgren Ltd., Shipston­
on-Stour, Warwickshire, England. The unit, 11·hich 
is intended for use where space is limited, measures 

j J 

on ly 6 3/16 inches ( 157mm) high and 1 11/16 
inches ( 43mm) in diameter. 

The knob of the pressure regulator is fitted 
with a 'snap action' locking device. The filter 
section a lso has several impro\'ements over earlier 
models. The bowl in which solid particles and 
unwanted moisture are collected is now transparent, 
with an optional metal bowl for higher pressures; 
both are threaded to simplify their removal for 
maintenance purposes. Louvres have been incorpor­
ated to direct incoming air into a centrifugal pattern, 
thereby ensuring better remm·al of entrained liquid. 
fhc mechanism for automatically draining collected 
liquid is operated by intermittent flow (causing 
changes in downstream pressures ) instead of by 
changes in liquid level. 

The B06 converts primary air pressure up to 
250 p.s.i. ( 18kg/cm') to any secondary pressure up 
to 100 p.s.i. (7kg/ cm' ) . Flows up to 9 c.f.m. (270 
litres/ min) can be handled. 

ULTRA-SAFE DEWAR FLASKS 
Exceptionally safe dewar flasks in rigid plastic 

containers, for the storage and transportation of 
liquid gases, boiling acids and other dangerous 
fluids used in laboratories and industrial processes, 
have been developed by Day-lmpex Ltd., of Earls 
Colne, Colchester, Essex, England. They have been 
designed to withstand rough handling and so remove 
the risk of flask explosion or breakage from the 
factory or laboratory bench. The standard flask is 
cylindri cal in shape. with straight parallel sidt>s 
and a hemispherical bottom. At present, three sizes 
arc produced: I litre, 1.5 litre, 2 litres and 4.5 litres 
in capacity. 

The new flasks are made from borosi licate glass, 
which has a lower coefficient of expansion than 
most other types of glass and is therefore stronger 
thermally and mechanically. It is a lso resistant to 
chemical action . The plastic container, \1 hich is 
made of polypropylene and polyethylene, has built-in 
cushioning of sponge-rubber rings to protect the 
flask against rough handling. It is fitted with a 
detachable handle and a ,·ented lid or cap that 
pre1·ents the build-up of pressure inside the flask. 
A val\'e in the vent enables it to be closed. and 
the cap is tall enough for a cork to be fitted in 
the neck of the flask, when the type of liquid carried 
makes it safe to do so. Both polypropylene and 
polyethylene are resistant to attack from most acids, 
solvents, a lkalis, greases and oils. The company 
also makes 38 sizes of plain glass ewar flasks \\ithout 
containers. 

OPTICAL COATING INCREASES IMAGE 
BRIGHTNESS 

l.Jm,·anted reflections on instrument fascias and 
in complex optical systems are eliminated by ' HEA ' 
anti-reflection coatings from OCLI Optical Coatings 
Ltd., of Hillend Industrial Estate, Dunfermline, 
Scotland. 

HEA is a multi-layer dielectric coating which, 
"hen deposited on materials such a glass, quartz 
and sapphire, reduces surface reflections by a factor 
of 10 and optimises the transfer of energy through 
the material over a wide spectral region. 

When used on multi-element optical systems, 
HEA increases both the contrast and brightness of 
transmitted images by reducing internal light scat­
tering and increasing the transfer of energy at each 
air/glass interface. On 10-elcment systems, for 
exampl e. the image is up to 100 % brighter. depending 
on the refractive indices of the glass. 
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Selected Abstracts 
Con lrihutor,: D. G. Bolitho, \\. Bu111 stead, M. J cannettc Grey, .T. Hannan, A. G. \\ il:.on. 

CHEMICAL PATHOLOGY 

Measuring Inorganic Phosphate "ithout using- a Re­
ducing Agent. Robinson, R ., Roughan, M .E., and 
Wags tall', D. F. ( 197 I ), Anna/; clin. Biochem ., 8, 
l6U. 

The authors describe an autoanalyser method 
requmng no reducing agent. It uses a simple 
diluent and one reagent which seems to be stable 
indefinitely. Serum is diluted and dia lysed in to 1 '1, 
lhSO J. Inorganic phosphate in the dia lysate is 
coupled \\'ith a molybdivanadate reagent. The re­
sulting complex is yellO\v and mea;ured at 403 nm. 

A.G.W. 
Serial Studies of Serum Alkaline Phosphatase and 5 
N ucleotidase levels in Hepatobiliary Disease. Phelan, 
M.B., Neale, G . and Moss, D. W. ( 1971 \ . Clin. 
Chem. Acta. 32, 95. 

Serial estimation of alkaline phosphatase and 5 
Nucleotidase have been carried out on patients with 
acute a nd chronic liver disease over periods up to 
3 years. In acute infective hepatitis the levels of the 
two enzymes were similar in the I 3 cases reported. 
In chronic liver disease 5 N.T. levels were more 
markedly ra ised than was alka line phosph:Hase. The 
S.N.T. is more sensitive than alka line phosphatase 
in long standing hepatobiliary disease since the num­
ber of eleva ted 5.N.T. levels were greit t ~r than the 
number of abnormal a lkaline phosphatase>. "'bile 
abnormal a lkaline phosphate levels were accompanied 
by norma l 5 .• .T. le,·els in fewer instances. 

A .G.W. 

Diagnostic Value of Estimations of the C.S.F. Gamma 
Globulin. Paterson, C. R ., Griffiths, P. D . and Craig, 
J A. (I 97 I ), Annals. clin. Biochem., R, 163. 

The concentration of gamma globulin in C.S.F. 
has been measured by zinc sulphatC' precipitation in 
235 patients. 52 had no organic neurological dis­
orders. Results were distributed in a loe; normal 
manner and the normal range was 1.3 to 8.6mg/ 1 00-
ml (2.S.D.). 

Abnormal results were obtained in all the 
patients with neurosyphilis. in 10 out of 2 I \\'ith 
multiple sclerosis and a substantial proportion of 
patients with cerebral infarction or cerebral nco­
plasma. The practice of expressing resu lts as a rat io, 
gamma globulin 7c total protein, appears to be 
unjustified and this may apply also to the more 
specific assays of IgG content of C.S .F. Although 
tine sulphate precipitation is a crude method for 
demonstrating the abnormality 111 the C .S.F. in 
multiple sclerosis. there is as yet little com·incing 
cddence that specific methods for IgG have a rea l 
advantage in detecting patients wi th multiple 
sclerosis. A .G.W. 
A four day trial of Technicon S.M.A. 12!60 at 
Glasgow Royal Infirmary. Gardiner, M. D. ( 1971), 
Annals of clin. Biochem. 8, 153. 

The resu lts were compared with routine methods 
and the a uthor concluded that sevt'ral channels were 
inprecise or inaccurate and that the system would not 
be suitabl e for rou tine ana lysis of pa:ients' specimens 
without further modification. It was found that 
200 specimens could be done in a n 8-hour day 
with 2 or 3 people and a back-up of 2 or 3 trained 
staff. A.G. W. 

Measurement of Analytical Precision in Clinical 
Chemistry. Broughton, P.M.G. and Annan, W. 
( 1971 ) , Clin. Chem. Acta. 32, 433. 

Some factors affecting the precision of routine 
analytical methods have been investigated. The 
precision of urea. sodium. potassium. chloride and 
C02 with autoanalyzers were better with aqueous 
controls than with serum. The standmd deviation 
increased and coefl'icients of variation deneased with 
:oncentration in many methods. The precision of 
se\·eral methods was found to depend on the arrange­
ment of control specimens and the duration of the 
test period. Standard de,·iation and me:!n va lues of 
:ontrol sera found on individual autoanalyser plates 
often ,·aried widely and independently. For several 
tests the precision determined under standard condi­
tions for either days , weeks or months varies con­
liderably. particularly at higher concentrations. 

Significant changes in accuracy were shown to 
occur over short periods of time and these were 
reflected as a long term decrease in precision . Both 
the analytical p recision and any change in accuracy 
should be taken into account when assessing the 
significance of a lterations in measured values in 
patients. A.G.W. 

Laboratory Hazards ( 1971 ). Annals of clin. Biochem. 
B, 4. 

This volume includes the following titles, 
' Laboratory design and chemical hazards,' ' Car­
cinogens,' ' Mechanical a nd electrical hazards and 
~re control,' 'The handling of infectious material 
111 the laboratory,' 'Hepatitis in renal dialysis units ,' 
' Radiation hazards in laboratories ' and ' Legal 
aspects of labora to ry acciden ts'. A. G. W. 

An Acid Base chart for Arterial Blood with Normal 
and Pathophysiological Reference Areas. Siggard­
Anderson ( 1971 ) . Scand. ]. Clin. Lab. hwest. 27, 
239. 

A pH log (PC02) chart is described. with 
indications of the normal values for the acid base 
status of the blood, as \\'ell as the values to be 
expected in different types of acid base disturbances. 
mdicating acute and chronic hypocapnia, acute and 
chronic base deficit, and chronic ba~e excess. The 
scale allows conversion to hydrogen ion cone, and 
conversion of mm Hg to the recomm~nded unit for 
pressure. kilo pascal. The chart allows estimation 
of the base excess or deficit of the extracellular fluid 
as well as the hydrogen carbonate concentration of 
the plasma. An example is shown. 

A .G .W. 
Quality control using the daily mean. Dixon, K. and 
~ortham , B. E. (197 1), Clin. Chenz. Acta. 30, 453. 

The value of the daily mean as a quality control 
sta tistic was studied with autoanalyzers for sodium, 
potassium, urea . protein, a lbumin. calcium, a lkaline 
phosphatase, bilirubin and aspartate transaminase 
Factors are discussed which minimise variation in 
the daily mean. These included truncation limits and 
the number of results used. The daily means were 
weighted to correct for flu ctuation in the proportion 
:>f in- and out-patients. This was found to be 
parti cularly important for albumin, protein and ca l­
num. 
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The daily mean was compated with conventional 
quality control sera as a means of detecting changes 
in accuracy. They found it to be more reliable for 
sodium, albumin and calcium, equally so for protein, 
potassium. alkaline phosphatase and bilirubin and 
Jess powerful for urea and aspartate transaminase. 

A.G.W. 
Modification of an Automated Procedure for Serum 
Cholesterol which permits the Quantitative Estima­
tion of Cholesterol Esters. Siegal, A. L. and Bowdoin, 
B. C. (1971), Clin. Chem. 17,229. 

Changes are described in A.A . .'\24A for auto­
mated cholesterol that increases the reaction tempera­
ture of the mixture of sample and acid colour 
reagent eliminating inaccuracies of the original 
method. The authors found 100'/o recovery of oleate 
or palmitate with the manual Zak method but only 
49'fr for oleate and 46'k for palmitate by unmodified 
:-124A manifold . 

Their modifications consisted of increasing the 
temperature of the 95 °C bath to 100 °C, placing the 
H, join immediately after the exit from the bath 
and insulating the mixing coils. A.G.W. 

·'Average of Normals" used as Control of Accuracy 
and a Comparison with other Controls. Begtrup, H., 
Leroy, S., Thyregod, P. and Walloe, H. P. ( 1971), 
Scand. f. Clin. Lab. In vest . 27, 247 . 

Hoffman's average of normals control system 
was evaluated. The evaluation was based on 
theoretical viewpoints and on a comparison with 
other control principles. The authors demonstrated 
tha t the "average of normals" is suitable as a daily 
control of systematic errors for a number of tests 
if each series includes 15 to 20 results or more. 
They concluded that the method is suitable for the 
: ontrol of accuracy, but not precision. and forms 
an excellent supplement to the reference sample 
method. A simple method for the determination of 
the sensitivity of "average of normals" is described. 

A.G.W. 

Management of High-Risk Pregnancies Utilizing A 
Rapid Estriol Determination. Curet, L. B., Carlson , 
I. H. and Farb, H. F. (1971 ) , Wis. nzed.]., 70, 169. 

The elucidation, by Diczfaluzi et a/. ( 1965 ) , of 
the interrelation between the foetus and the placenta 
in the production of oestriol has prO\·ided a means 
::Jf assessing placental function . It is now known 
that from maternal precursors (acetate and choles­
terol) which undergo conversion to pregnenolone in 
the placenta, the foetal adrenals produce androgenic 
steroids which after hydroxylation by the foetal liver 
are converted to oestriol by the placenta. The 
oestriol thus produced is conjugated by the maternal 
liver and excreted in the urine as oestriol glucosi­
duronate. Thus by measuring the 24 hr urinary 
excretion of oestriol by the mother an idea can be 
obtained of how well the foetal-placental unit is 
functioning. 

The authors ha,·e evaluated 3 rapid means of 
measuring urinary oestriol and have found that 
enzymatic hydrolysis followed by gas chromatography 
offers the most reliable measurement. 

As a result of data obtained on 16 high-risk 
pregnancy cases (diabetes, toxaemia, chronic hyper­
tensive or renal di~ease, rupture of membranes) and 
5 normal pregnancy cases, the authors follow all 
high-risk pregnancies with serial estimations of 
Jestriol excretion. If the values are consistently 
above 10 mg/24 hrs and show an upwa rd swing, 
the patients are allowed to go to term. If values 
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are less than 10 mg/ 24 hrs but stable, the patient 
is deli,·ered at 3 7-38 weeks. 

After 33 weeks, if oestriol excretion shows a 
persistent tendency to go down, the pregnancy is 
interrupted. At least 2 successive determinations 
must demonstrate the declining trend. 

The authors find that these determinations offer 
reliable and useful information for proper manage­
ment. Howe\'Cr, it is realised that this measurement 
alone is not the ans,,er to complete placental evalua­
tion, and they are currently evaluating the reliability 
of serum levels of heat stable alkaline phosphatase, 
plasma levels of placental lactogen and ultrasonic 
mesurement of the fatal biparietal diameter as addi-
tional indices. J.H. 
Urine and Blood Serum Muramidase (Lysozyme) in 
Patients with Urogenital Tumors. Kovanyi, G. and 
Letnansky, K. {19il ), Eur. f. Cane., 7, 25 . 

Muramidase, an enzyme which cleaves certain 
glucosidic linkages in mucopolysaccharides, is widely 
distributed in the mammalian organism. High con­
centrations of this enzyme are found in kidneys, 
tears, human milk and blood serum. In urine, on 
the other hand. no appreciable activity of this enzyme 
can be detected. 

During the last few years, the significa nce of 
the muramidase determination for clinical purposes 
has increased rapidly. It has been a valuable tool 
in the diagnosis, classification, and management of 
pa tients with various forms of leukaemia, as well 
as in kidney transplan tation and some kidney diseases. 

The objective of the present study was to 
inves tigate muramidase concentrations in urine and 
serum of patients suffering from tumours of the 
urogenital tract and to evaluate th"! usefulness of 
these determinations for diagnosing neoplasms of 
this region. It was concluded that determination 
of muramidase concentrations both in urine and in 
serum proved to be a ,·aluable test for this purpose. 

].H. 
Immunoglobulin E in Human Tears. Brauninger, G. 
E. and Centifanto, Y. M . (1971 ), Am. f. Ophthal. , 
72, 558. 

Immunoglobulin E (IgE ) was demonstrated by 
a specific radioimmunodiffusion proCf•dure and was 
found in detectable amounts in all tear samples 
studied ( 26 individuals ) and in increased amounts 
in 7/ 9 patients sufl'ering from presumed allergic 
disorders of the external eye, including all 5 cases 
of vernal conjunctivitis. 

IgE may represent a local immune system at 
the mucous membrane surfaces of the eye mediating 
allergic phenomena and causally relating to certain 
allergic disorders. 

A further definition of the IgE system may be 
of clinical importance. IgE levels in tears might 
someday serve as a test for the presence of an 
atopic component in inflammatory states and in the 
diagnosis of inflammations of the cornea and 
coni unctiva. 

Tear flow was not stimulated by contact with 
the eye, but the subj ects were askt>d to stare at 
a point without blinking. W hen tears began to 
flow the first 50 were collected in a capillary tube 
and stored in via ls at minus 4 °C for less than 1 
month. J.H. 
Serum Multichannel Autoanalyzers in the Detection 
of Hypercalcemia and Hyperparathyroidism. Mays, 
E. T. and Weakley, S.D. (1971), Surgery Gynec. 
Obstet., 133, 603. 

In the authors' institution, there were only 11 
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patients with proven hyperpara thyroidism seen in 
20 yrs., leading to the false impression that this is 
a rare disease primarily presenting with classic bon e 
lesions. The installa tion of a multichannel auto­
analyser increased the number of operations for 
hyperparathyroidism from 4 in 10 years to 6 in 
8 months. The management of asymptomatic 
patients with hypercalcaemia and hyperparathy­
roidism prior to the onset of serious compli cations 
is as yet unresolved. 

The level of serum calcium considered abnormal 
must be reconsidered. It has become evident, with 
increased screening of patients, that 10.5mg/ 100ml 
dwuld be consid ered the higheH normal. Yendt 
and Gagne ( 1968) tecently defined the 95 % confi­
dence limits as being 8.93 to 10.05mg/ l OOml for 
women and 9.04 to 10.30mg/ 100ml for men. 

Differences of O.lmg/ lOOml may mean the 
difference between euparathyroidism and hyperpara­
thyroidism. In l /3 of their patients, Yendt and 
Gagne found the initial concentration to be 
l lmg/ 1 OOml or less during hyperparathyroidism. The 
mean serum phosphorus levels were below 
3.5mg/ 100ml in 53 of their 55 patients. J.H. 

Laboratory Features of Rheumatoid Arthritis. Katz, 
W. A. ( 1971 ), f. A lb ert Einstein med. Cent., 19, 
108. 

Rarely are laboratory studies pathognomonic of 
rheumatoid arthritis (RA) , but they will help to 
confirm or deny clinical diagnostic impressions. They 
can be used also as a guide to the severity of the 
disease , to the nature of the disease, and, in certain 
instances, to treatment. There are many misconcep­
tions about how laboratory studies can and cannot 
be useful. This discussion attempts to concct any 
such false notions. 

Most rheumatologists prefer the Westergren 
sedimentation rate as opposed to the Cutler of Win­
trobe because of its increased sensitivity in rheumatic 
diseases. One case is described which had a normal 
Wintrobe sedimentation rate but the Westergren 
technique revealed a rate of 120 mm. in one half-
hour one of the most rapid rates e\·er seen. 

Normally the sedimentation rate tends to in­
crease with age. Normal variance for \\'Omen is 
4-7 mm/ hr and in men 1-3 mm/ hr Elevations to 
20 mm/ hr. however, are usually not helpful in 
establishing a diagnosis. Generally, patients with 
RA ha\'e a sedimentation rate > 30 mm/ hr. It is 
not uncommon to see a sedimentation rate of > 100 
with very active disease. 

Until recently the author's laboratory performed 
the slide latex fixation test. which i, fraught with 
111any false-positive reactions. A determination of 
the rheumatoid factor titre is then useful. Generally, 
titres of 1 :80 and above are considered positive. The 
~reat majority of tests which are positive by the 
slide method ind icate titres of < 1:20. Occasionally 
a patient with no joint disease or other illness 
exhibits a markedly elevated test in the range of 
1 :5000. The author refers to such patients as having 
probable rheumatoid disease. 

Ragoeytes are inclusion bodies present m 
3- 100 % of the synovial fluid WBCs in 95% of 
patients with RA. T he term is derived from the 
raisin-like appearance of the inclusion bodies. These 
a re a lso present, however, in other types of inflam­
matory arthritis . Studies have revealed that in 
patients with RA, the ragocytes contain a rh eumatoid 
factor not present in patients with other inOammatory 
rliseases. 
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Serum electrophoresis shows abnormalities in 
most cases of active RA. It is a nonspecific lest 
which shows an increased 112-globulin and usually 
~n m creased y-globulin. Immunoelectrophoresis 
may show a nonspecific increase in IgM; one may 
also see an increase in serum hexosamines and in­
creased mucopolysaccharides. These have been 
thoug-ht throughout the years to be nonspecific acute 
phase reactants. 

Other areas discussed: antinuclear antibodies 
( 10-15% positi\'e in RA); anaemia of RA (present 
in a larg-e percentage of patients); and LE prepara-
tions ( 10-15 '/c positive in RA ) . ].H. 
Automated Differential Isoenzyme Analysis. II. The 
Fractionation of Serum Alkaline Phosphatases into 
Liver, Intestinal and Other Components. 
Green , S., Anstiss, C. L. and Fishman, \\. H. (1971 ), 
Enzymologia, 41, 9. 

Since L-phenylalanine inhibition is specific for 
intestinal and placental isoenzymes, activity inhibited 
is attributed to the intestinal isoenzyme in non-gravid 
individuals whereas. in the pregnant woman, th is 
fraction represents the sum of both intestinal and 
placental isoenzymes. Since it is assumed that in­
testine, placenta, bone and liver are the 4 major 
sources of the serum alkaline phosphatase, the moiety 
which is not inhibited by L-phenylalanine is regarded 
as a mixture of liver and bone isoenzymes. 

Heat inactivation represents a different means 
of partially resolving the isoenzyme mixture of serum 
alkaline phosphatase. At one extreme the placental 
isoenzym is heat-stable (5 min. a t 65 °C.) and at 
the other, the bone isoenzyme is completely heat­
sensitive ( 16 min at 55 °C.); intes tine and liver 
isoenzymes are partially stable a t 16 min a t 55 °C., 
but comple tely hea t-sensitive (5 min. at 65 °C.). 

The authors have exploited the>t~ properties to 
de,·elop a specific method for the placental isoenzyme 
based on heat inactivation of the non-placental 
moieties. 

This combination of L-phenylalanine inhibition 
and differential heat inactivation has been incorpor­
ated in an automated procedure which has been 
applied to normal sera and over 500 patients, most 
of them with metastases to liver or to bone or to 
both. Their experience indicates that these measure­
ments are of clinical value in gauging the progress 
of such bone and liver disease in relation to therapy. 

J,H. 
Evaluation of Lipid Disorders by Lipoprotein Elec­
trophoresis. Wilson, W. B. (1971 ) , ] . Miss. St. med. 
Ass. , 12, 287. 

Each of the bands appearing in the electro­
phoretic pattern of lipoproteins is composed of tri­
g:lyceride, cholesterol, phospholipid and protein in 
\·arying amounts. Chylomicrons, which are particles 
of nearly pure fat. consist mainly of triglyceride 
(neutral fat). and the pre-beta band is about half 
triglyceride. The main component of the beta band i5 
cholesterol and the alpha band consi st~ mainly of 
phospholipid and protein. The lowest density lipopro­
teins have the highest concentrat ion of triglyceride, 
while the heavier bands contain relatively more 
cholestrol , phospholipid, or protein. 

The fastest moving group of proteins are de­
signated the a lpha band . These have a high protein 
content which gives them a high density. The next 
fastest band is designated the pre-beta band (which 
has also been ca lled the alpha-2 band ). and it consists 
of very low density lipoproteins, with low protein 
content. The band behind this is designated beta, 
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and consists of low-density lipoproteins with medium 
protein content. J.H. 
The Diagnosis and T reatment of Hyperlipemia. 
Kane, .f. L. and Powell , R. C. ( 1971) , ]. Indiana 
St. med. Ass., 64, 819. 

Arteriosclerosis is a common and st>rious cl inical 
prob lem. Although pathogen tic mechan isms arc 
no t yet unders tood. a number of risk factors have 
been establi shed , including certa in hypcrlipaem ic 
sta tes. T hese hyperlipacmias may be diagnosed by 
measuring fasting plasma triglyceride and total 
cholesterol levels. Once an abnormality is established, 
lipoprotein electrophoresis is helpful for classificat ion 
and planning a treatment programme. 

Among the high risk patien ts \\ ho should be 
e,·alua ted . the authors include those with a cloudy 
fast ing· serum. 

Patien ts should be tested after several days nf 
a regular or customary di et pa ttern. 

V isual inspection of plasma is often qui te helpful. 
Triclyceride levels above 400 or 500 mg./ 100 mi. 
are suggested if the p lasma is cloudy or lactescent. 
With practice one can approximate triglyceride levels 
simply by es timating the degree of turbidity. Chylomi­
crons. but not endogenous very low density lipo­
proteins, often floa t to the top as a discrete creamy 
layer if plasma is allowed to stand overnight in the 
refrigerator. Hypercholesterolaemia (Type II ) re­
sults in a clear or non-lactescent plasma. Carbohy­
drate-induced hypertriglyceridaemia (Type IV) is 
characterised by cle,·a ted triglyceride levels and lacte­
scent plasma that does not form a floating top layer 
unless extremely turbid. .f.H. 
Microprocedure for Serum Triglyceride Estimation. 
Haux, P . a nd Natelson, S. ( 1971 ) , M icrochem. ]. , 
16, 68. 

The V on H andel and Zilversmit method, as 
modified by Carlson and Wadstrom, which measures 
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the formaldehyde produced by oxidation of liberated 
glycerol is a commonly used procedure fo.- triglyceride 
estimation. R eproducibi lity is difficul t with this 
method because the procedure is time-consum ing and 
l'laboratc. Procedures whi ch employ the condensa tion 
of triglycerides wi th hydroxylamine and estima tion 
of the hydroxamic ac ids as the ferr ic complex yield 
results "hich a rc elevated, clue to interfPrence from 
other esters. T he fluorimetric procedu re, using the 
condensation of acetyl acetone wi th ammon ia and 
the formaldehyde liberated . a lso yields elevated 
resul ts, as practised . T his is especia lly true when 
the patient shows an elevated glucose le,·el. 

The enzymatic procedures proposed are specific· 
for glycerol but do not solve. in a com ·cnient manner. 
the problem of extracting the triglyceride free of 
other substances and hydrolysis to liberate the 
glycerol. Other procedures such as g<tS chromato­
gra phy and thin-layer chromatography have not been 
shown to be prac ticable fo r quantitation, in the 
rou tine laboratory. T he n ephelometric p rocedures 
are unreliable. 

In the procedure developed, 100 ,ul. of serum 
arc shaken with a mixture of I N sulphuric acid 
and chloroform. On centrifugation, the protein 
precipitate appears a t the interface of the 2 solvents, 
the triglycericles dissolving in the chloroform. 
PhosphoJl n trl• ~ rP removed with silica gel. An 
aliquot of the chloroform is evapon.ted. Hydrolysis 
is carried out in the presence of a m ixture of KOH 
and Ba (OH )2 solut ion . The barium hydroxide is 
added so that on acidification with d ilute sulphuri c 
acid, the fa tty acids wi ll co-precipitate with the 
bari um sulphate, permitting their easy remova l. The 
glycerol formed is then determined by oxidation to 
formaldehyde and reac tion with chromotropic acid. 
The procedure is readily appli ed in the routine 
labora tory a nd is reproducible. JH. 

G\TOLOG1 
Rapid Chromosome and Sex-Chromatic Staining with 
Pinacyanol. K linger, H. P. and Hammond, D. 0 . 
( 1971 ) , Stain Technology. 46, 43. 

A simple. reliable 10 min. procedure for pro­
ducing uniformly and intensely stained, fade resistant. 
chromosome and sex-chromatin preparations using 
pinacyanol chloride as the dye. Slides are extracted 
in 5N HCI at 20-23 ' C for 2 min, washed in running 
tap water for 2min. stained in 0.25% pinacyanol 
chloride solution (made up using 70% methanol ) for 
+5 sec. d ifferentiated in Wrights' Buffer solution (pli 
6.+-6.5) for 45 sec, washed again in running tap 
water for 5 sec, dehydra ted in two changes, 1 min. 
each , of absolute tertiary butanol. cleaned in 3 
changes of xylene 30 sees each, and mounted in a 
synthetic resin. T he main a dvantage with this 
procedure is its permanency. W.B. 

Commercial Hair Sprays as Fixatives for Haemato­
logical Cytochemistry. Kaplow , L. S. ( 197 1). 
Stain Technology. 46. 177. 

Commercial hair sprays have been found to be 
excellent cytological fixatives for a variety of enzym­
atic and nonenzymatic haematologiral and cyto­
chemical staining procedures. 

Some variet ies evaluated were not found suitable 
for each staining procedure tested. 

With some preparations, excellent leukocyte 
morphology and preservation of reaction product 
" ·as obtained after reactions to demonstrate the 
fo llowing: Carbohydra tes (PAS ), lipid (Sudan 
Black ) , nucleic ac ids (methyl green- pyronin ), 
peroxidase, M-nadi oxidase and a lkaline phosphatase. 

T hese sp ray prepa ra tions are inexpensive, easily 
stored, stable and easy to use . 

T he properties of fixa tion of these prepa ra tions 
is p robably related to their content of both poly-
vinylpyr rolidine and a lcohol. W.B. 

HAEMATOLOGY 
Decreased Haemoglobin A2 Concentration in Iron 
Deficiency Anaemia. Steiner, J., Mar ti, H . R. and 
Dean, D. ( 197 1), Acta Haemat . 45, 77. 

O ne hundred patien ts with iron deficiency 
anaemia had HbA2 determina tions done by starch 
gel electrophoresis with qua ntita ti on by elution with 
spectrophotometry. T hese patients showed a signi fi ­
can t decrease in HbAz bu t no correlation between 

the amount of HbAz decrease a nd the degfee of 
anaemia and hypochromia could be demonstrated. 

M.J.G. 
Detection of Serum Fibrinogen and Fibrin Degrada­
tion Products: Com parison of Six Tt!chniques using 
Purified P roducts. Marder, V. J., Matchett. M. d. 
and Sherry, S. ( 19i l ), Amer. f . M n /. 51, 7 1. 

Six assay sys tems for serum fibri n degradation 
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products (ta nned red cell haemagglutination inhibi­
tion immunoassay (TRCHII), staphylococcal clump­
ing test, Fi test, flocculation, immunodiffusion and 
anti-coagulant assay) were compared for reactivity 
with plasmin digests of fibrinogen and fibrin, with 
purified degradation products and with serum 
obtained from patients suspected of having circulating 
degradation products. The TRCHII reacts best "ith 
undigested fibrinogen and with the intermediate 
degradation fragments X and Y. Although less 
reactive with purified fragments, the staphylococcal 
dumping test is as reliable for the assay of test 
serums. and both react with about 90 per cent of 
test serums. This suggests that circulating complexes 
of degradation products with fibrin monomer or 
with fragment X may be responsible for the positive 
results of test serums. M . .f.G. 
An improved Cytochemical Method for Nitroblue 
Tetrazolium Reduction by Neutrophils. Hicks, R. G. 
and Bennett, .f. M. (1971), Amer.]. Med. Techno/. 
37, 226. 

Previous methods have required too much blood 
or have had poor cell preservation leading to diffi­
culties in morphological examination or do not allow 
any form of quantitation. This paper gives a simple 
and more rapid method requiring as little as 1.5 m l. 
bloou for the diagnosis of chronic granuloma tous 
disease of childhood or for the differentiation of 
bacteria from non-bacterial infec tion. (Normal 
people show a low level of spontaneous reduction of 
the dye by their neutrophils ). M,J.G. 
Anaemia in Renal Failure. Penington, D. G. and 
Kincaid-Smith, P. ( 1971 ), Brit. Med. Bull. 27, 136. 

A superb up-to-date coverage of most aspects of 
anaemia associated with renal failure. The peripheral 
blood pictures are presented together with assessment 
of haemopoiesis and red cell life-span in this type 
of anaemia. The mechanisms of haemolysis in such 
cases is discussed and there is a fu ll coverage of 
mi>roangiopathic haemolytic anaemia M . .f.G. 
Atypical Mononuclear Cells in the Blood. Leading 
article (1971), Brit. Med. ]. 3, 549. 

A short but important survey of atypical mono­
nuclear cells and their relevance to \'::trious conditions 
in the human body. These conditions range from 
malignancy and infections to immune and auto­
immune states. The quantity of mononuclear leuco­
cytes in the peripheral blood at any moment is easily 
discovered but it is difficult, if not impossible, to 
establish the quality (or nature) of such cells and 
the word ' atypical ' is hardly explanatory. 

M . .f.G. 
Postnatal Changes in Some Red Cell Parameters. 
Matoth, Y., Zaizov, R. and Varsano, I. (1971) , 
Acta. Paediat. Scand. 60, 317. 

The red cell blood picture was ~tudied in detail 
from birth to 12 weeks. The low point in the red 
cell count was reached in the seventh week, which 
represented the turning point from a negative to a 
positive balance between cell production and destruc­
tion. From the dynamics of the tota l number of 
circulating red cells it was concluded that, although 
erythropoiesis slows down after birth, a considerable 
amount of red cell production takes place during 
the fi rst few postnatal weeks. 

The MCHC increased significantly over the first 
5-6 postnata l weeks and remain constant thereafter. 

Macrocytes predominated at birth. Their per­
centage distribution decreased after the second week 
with a corresponding increase in microcytes. 

M.J,G. 
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Auto-immune Thrombocytopenic Purpura and the 
Compensated T hrombocytolytic State. Karpatkin, S., 
Garg, S. K. and Siskind, G. W. (1971), Amer. ]. 
Med. 51, I. 

This paper reviews current data supporting the 
theory that idiopathic thrombocytopenic purpura 
(ITP) is due to platelet antibodies but also suggests 
that in 65% of such cases, the I.T.P. is no longer 
tenable and should be replaced by 'auto-immune 
thrombocytopenic purpura' (ATP ) . Five criteria 
for such a diagnosis were listed. The possible 
aetiology of the other 35% of cases of ITP is 
discussed. 

It also suggested that there may be some people 
with compensated thrombocytolysis plus antiplatelet 
antibody and that those with ATP arc only the 
top of the iceberg. M .J.G. 
Lymphocyte Function. Annotation ( 1971 ), Brit. ]. 
Haem. 20, 1:19. 

An excellent survey of a rapidly de,·eloping fit:!d 
of knowledge, this paper discusses the definition of 
' lymphocyte ' and then proceeds to deal briefly 
with the current state of knowledge of at least 
twelve functions of lymphocytes. However, these 
functions fall into five main categories: antigen­
recognising cells, immune effector cells, memory cells, 
precursor cells and ' other roles '. 

In summary, the annotator H. E. M. Kay sees 
that the essential role of the lymphocyte is to amplify 
req uired responses and perhaps to extinguish 
unwanted ones. M.J,G. 
Smoking and Leucocyte Counts. Corre, F., Lellouch, 
.f. and Schwartz, D. ( 1971), Lancet. 2, 632. 

A study of 4.264 men showed that the number 
of leucocytes is increased in smokers, notably in those 
who inhale. The increase is about 30'!o for a 
heavy smoker who inhales, compared with a non­
smoker. I nvestigation of a sub-group of 483 men 
of the same popula tion confirmed this finding and 
revealed that the increase was in granulocytes, 
lymphocytes and monocytes. The differential leuco-
cyte-count showed no real change. M . .f,G. 
The Significance of Fibrin Degradation Products in 
the Blood of Normal Infants. Chessells, Judith M. 
(1971 ) , Biology Neonate., 17,219. 

Disseminated intravascular coagulation (DIC ) 
has been reported in the newborn as a complication 
of virus infections and in the sick infants of toxaemic 
mothers. DIC may also occur in infants with 
~e,·ere rhesus iso-immunization. The possible role of 
DIC in the respiratory distress syndrome has also 
been the subject of recent debate. Howe,•er. diag­
nosis of DIC in the newborn is not easy since 
accepted adult values of coagulation f:tctors are not 
always applicable in the neonatal period . Since 
the presence of fibrin or fibrinogen degradation 
products (FDP) in the serum has been used as 
an index of intra\'ascular coagulation it is important 
to know the significance of this finding in the 
newborn. A survey of 63 babies was, therefore, 
undertaken to define the incidence of FDP in the 
neonatal period and to determine if their presence 
was related to any other detectable disturbance of 
haemos tasis. 

FDP were estimated in thrombin-treated plasma 
using the tanned red cell haemagglutination inhibition 
technique with antifibrinogen prepared in the author's 
laboratory. FDP were detected in 4 babi es. 

It was concluded that FDP are present in low 
titre in a small proportion of newborn babies. 
Diagnosis of intravascular coagulation in a neonate 
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must be based on additional evidence: altera tions 
in pla telet count, a low level of plasma fibrinogen 
and a screening test or assay of labile coagulation 
factors. .T .H. 
Clinical Experience with Determination of Fibrino­
gen Degradation Products. Heclner, U lla a nd 
Nilsson, Inga Marie ( 197 1), Acta med. scand ., 189, 
47 1. 

T he last 5 years have witnessed a remarkable 
and sustained surge of interest in the occurrence, 
chemistry and properties of fibrinogen degradation 
products (FDP) in various conditions. The degrada­
tion of fibrinogen and fibrin by plasmin occurs over 
several intermediate stages. T he degradation resu lts 
initia lly in the formation of high molecular weight 
split products designated as X (Mol. Wt. 270.000) 
and Y (Mol. Wt. 165.000). Complete breakdown 
of the fibrinogen results in the format ion of several 
fragments. Two of them, the D (Mol. Wt. 
80,000 ) and E (Mol. Wt. 50,000 ) components have 
antigenic determinants in common with fibrin ogen . 
In normal persons FDP have been found in an 
amount < 10 ILg/ml. 

The authors determined the FDP in the serum 
of 3,075 patients by Nilehn's immunochemical method 
in order to ascertain the possible diagnostic signifi­
ca nce of thei r presence. 

Blood samples were collec ted with e -amino­
caproic acid (EACA ) to prevent fibrinolysis in vitro. 
Antiserum against the D-fraction of the degradation 
products was applied to agarose gel. On high 
voltage elec trophoresis serum migrates into the gel. 
If FDP are present, they will produce precipita tion 
peaks. The height of such peaks is measured and 
related to a sta ndard of high molecular weight 
substances. 

FDP were found in the sera of 61 o/c of pa tients 
with maligant disease. In several, FD P appeared in 
the serum before the diagnosis had been recognised 
in any other way. Such products wert> also found 
in the serum in chronic rena l disease ( 3 7%), acute 
renal disease (78'A: ), shock clue to sepsis (100'/() 
or postoperative bleeding ( 100 o/c ) . acute stage of 
thromboembolism ( 72 '7c) and in the acute stage of 
collagen diseases (38%). In patients with toxaemia 
or hepatosis [sic] or other complications of pregnancy 
FDP were found in 61% and 81% respectively. 

The authors feel that the constant demonstration 
of FDP by the method used is a sign of a pathologic 
condit ion requiring further investigation. Routine 
examination for FDP in certain cases may be of valut> 
as a screening method. In patients with suspected 
malignant diseases, renal diseases, postoperative com­
plications and sepsis, and during pregnancy, deter­
mination of FDP seems to give valuable information . 

J.H. 
Coagulation D efects in Burned Patients. Geh rke, 
G. F ., Penner, .f. A., N iederhuber, J. and Feller, I. 
( 197 1), S urgery Gynec. Obstet ., 133, 613. 

Twenty- three pa tients with burns in excess of 
•J.Oo/c of their body surface. admi tted to a Burn 
U n it. were studied . 

Thrombocytopenia , abnormal pla telet function 
and plasma factor deficiencies were demonstra ted in 
addition to a circulating anticoagulant with proper­
ties similar to those of heparin . 

In 11 pa tients there were 21 episodes of bleed­
ing, 14 of which were treated with specific blood 
:omponent thera py or protamine sulphate. Five 
pa tients had a thrombin-clotting ti me in excess of 
~ n~ in.: all died from th eir burns, 
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Evaluation of haemostasis should be an essential 
pa rt of burn management. J.H . 
Fibrinemia in Medical Patients Screened· by the 
Ethanol Test. K ierulf, P. and Codal, H. C ( 197 1), 
Acta med. scand., 190, 185. 

T he significance of dissemina ted intravascu lar 
coagulation (DIG) as a pathogenic mechanism in 
several. clinical condi tions is becoming increasingly 
apprec1ated. Massive DIG is usually readily detect­
able because of severe depletion of p latelets fibrino­
gen and other coagulation factors. In the' absence 
of frank defibrination. however, platelet counts and 
clotting time tests freq uently offer little help in 
establishing this diagnosis since similar resu lts may 
occur in several disease states, e.g. liver insufficiency, 
malabsorption, multiple transfusions. 

Demonstration of soluble fibrin in plasma is a 
more sensitive and reliable indicator of DIG. Plasmas 
from cases with DIG are gelled by ethanol at room 
temperature. T his ethanol test was perfo rmed on 
941J pa tients admitted to the authors' Dept. of 
Internal M edicine. 

.B!ood was collected in the fas ting sta te, with 
a mm1mum of stas1s, preferably from an antecubital 
vein , through an 18 ga ., d isposable. needle discarding 
the first few mi. Samples from pooriy executed 
pun ctures were discarded. N ine parts of blood were 
coll ected into .a precooled polystyrene tube containing 
1 part of anticoagulant (3 .1 3 gm. of sodium citrate 
dih~drate dissolved in 100 ml H~O ). After thorough 
m1xmg the sample was centrifuged within 1 hr. 
(during this period kept at 4 cC. ) a t 3,000 r .p.m. 
( ! ,200 g) f<;>r 30 min. at 4°C. The plasma was 
p1petted off mto polystyrene tubes and tested within 
2 h r. 

Plasma, 0.5 mi. , was transferred to a glass tube 
70 x 10 mm. and equi libra ted for 3 min. in a 
wa terbath at 20 °C . U sing a blow-out pipette, 0. 15 
mi. of ethanol solution 5 1 mi. of 96% ethanol + 
49ml. H20) was added. T he tube was immediately 
shaken thoroughly, then left undisturbed for 10 min. 
Th~ tube was then tilted once slowly to the 
honzontal position and thus inspected for the 
presence of a gel. 

Plasmas containing no grossly visibl(• particulate 
matter and plasmas showing discrete granules or 
floccules only. were considered negati\·e. 

A total of 108 patients, when fi1st examined 
dem<;>nstrate.d . g·elation. A ne\' blood specimen, 
obtamed \\1 thm 24 h r was colerted in 86 of these 
~atients . A posi tiv~ test was again demonstrated 
m 54 of these 86 patients, suggesting that fibrinaemia 
may be transient in some patients. 

There _was a h.ighly significant difference (p 
<0 .. 0005) m .. the disease pattern of the pat ients 
havmg a pos1t1ve and those having a nega th·e test. 
A prep.ond erance of malignant neoplasms. pneumonia, 
and . diseases of the blood, and blood vessels, in­
clu<;Jmg pu!monary e.~bolism, was found among the 
patients :With a pos1t1ve test . A highly significant 
mcrease m the number of dea ths (p <0.0005) was 
found amo~g pa tients with a positive tes t. Thus 
low-gra de mtravascular coagula tion may contribute 
to a fatal outcome. J.H. 
Assessment of Iron Deficiency in Children Without 
Anaemia. Lytton, D. G. , Godbole, V . K . and Lovd c, 
V. A. (1971 ), Pathology, 3, 87. 

Iron defi ciency anaemia in child ren aged between 
6 months and 3 years still presen ts a common 
problem in paediatric hospit~l practi ce. T here is 
reason i! ble circumstilntial ~viflence li!Jking !he usua)ly 
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clinically unsuspected iron defici ency a naemia with 
childhood morbidity. 

A method is described for studying iron defici­
ency in children with or without anaemia, using 
the fragiligraph or a colorimeter. T he resul ts indica te 
useful clinical applica tion in making possible the 
detection of iron de ficiency before the appearance 
of an aemia. 

T he fragiligra ph model D2 was used to study 
the behaviour of R BCs in a dilute buffered hypotonic 
saline solution. T he instrument contains a dia lysis 
chamber which was fi lled with 0.2% buffered saline. 
A metal frame surrounded with dialysis tubing is 
inserted in to this chamber and acts as a cuvette 
when fi lled with a d ilu te blood suspension; dialysis 
is then commenced. The instrument has an inte­
grated recorder, which will register decreased optical 
density over a specific period of time which is con­
comitant with haemolysis. T he " fragiligram angle " 
was measured on the au tomati cally recorded changes 
in optical density by drawing a tangent a long the 
stra ight section and measuring the tangent-abscissa 
angle. Within the norma l group of 30 children, the 
minimum recorded fragiligram angle was not lt>ss 
than 55 °. whilst a ll 30 ch ild ren wi th iron deficiency 
anaemia record ed angles of less than 45 °. 

A standard filter colorimeter (green fil ter, pea k 
absorbance 540 mm ) was a lso used for the purpose 
of investigating fragiligram angles. T he fragiligraph 
frame was in troduced in to the colorimeter cuvette 
containing 0.2% buffered saline and changes in 
optical density rec0rded at intervals. Resul ts were 
sim ilar to those obta ined with the fragiligraph. 

.f. H. 
fhe Place of the Erythrocyte Sedimentation Rate 
(ESR) in Oral Surgery. Juniper, R. P. ( 1971 ), Br. 
]. Oral Surf!.. , 8, 1 8~. 

If its limita tions are understood . that a low 
reading does not mea n necessarily tha't a patient is 
free of serious d isease, the ESR is still a n tluable 
inves tigation. 

Determina tion of the " normal" ESR has been 
a p roblem. Wes tergren originally suggested that the 
upper limit of norma l should be set at 3 mm . in 
the first hour for men and 7 mm. for women, but 
amended this later to 5 and 12 respectively. How­
ever. since that time, many investigators ha,·e shown 
that there are wide \'ariations in the ESR in per­
fectly normal persons. T here is a well-established 
increase in the ESR with age. It wi ll be seen . 
therefore. that to establish a " norma l '' for the 
ESR is no easy task and ma ny fac tors have to be 
taken in to consideration. A recommended upper 
limit of normal is as follows; below 50 yrs ., men 
I 5 mm./hr ., women 25; above 50 yrs ., men 20. 
women 30. .T.H. 
Consumption Coagulopathy: Practical Principles of 
Diagnosis and M anagement. Nalbandian, R . M .. 
Henry. R . L. , Kessler, D . L., Camp, F. R ., J r. and 
Wolf. P . L. ( 1971), Hum . Path ., 2, 377. 

Consumption coagulopathy. with its multiple 
aetiologies, is a common mechanism of death. If 
the disease is properly diagnosed and managed. life 
can ofteJ. be extended O\'er severa l days, yi eid ing 
sufficien t time for the d iagnosis and trea tment of 
the underlyin l:( d isorde;·. W ith the correction of the 
primary disease the threat of consumption coagulo­
pa thy will spontaneously rem it . D etermina tion of th e 
type of coagulopathy is criti cal since the disease may 
be lethal if the wron,l:( trea tment is given . 

Consumption C)Pagtllopathy is a dis tortion of 
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normal coagula tion and fibrino lytic mechanisms. 
There is a gro\\'ing vie\\' tha t under normal condi­
tions there is a precisely balanced, dynamic equili ­
brium between continuous coagula tion by the intrinsic 
coagula tion system in the arteries and arterioles, and 
continuous fibrinolysis by the fibr inolytic sys tem, 
primarily in the ca pillaries. I n various diseases the 
2 basic counterpoised activities of clotting and lysis 
can be accelera ted, ei ther singly or concomitantly. 
T hus there are 3 types of consumption coagulopa thy. 

T he authors' pa nel of tes ts includes: " plasma" 
fibrinogen level : p la telet count: pro th rombin time; 
Glueck modificat ion of the ethanol gelation test of 
Breen and T ullis; plasma protamine paracoagulation 
test; euglobulin lysis time; partial thromboplas tin 
time: and fragmentat ion of R'BCs. noted in a peri­
pheral blood film. 

T he pa nel is repeated <>s fro~quently as is 
necessary, or at least a t 12 hr. intervals. By 
observing the values of the several coagulation 
factors as they shift toward serum or toward plasma. 
the clinician can evalua te the effectiveness of treat­
ment and adjust the dosage of the indicated drug. 
Thus a small group of simple tests suitable for 
hospital laboratories will yield patterns of di fferentia l 
diagnostic and therapeutic signi fi ca nce. J.H . 
Differential D iagnosis of Hypochromic Anemias. 
L inman, J. W. (197 1), Postgrad. Me d., 49 (4 ), 88 . 

Anaemia characterised by hyprochrom ic RBCs 
is one of the most frequently encounte red disorders 
in clinical medicine. Hypochromia due to a factor 
other than iron defi ciency is relatively rare but must 
be considered in the differential d iagnosis. 

Haemoglobin normally makes up 30-36 % of the 
wet weight of an RBC. If the concentration of 
haemoglobin is < 30 'lr. the RBC is termed hypo­
rhromic. T he mean corpuscular haemoglobin con­
centration is clinically useful as a rough indicator of 
haemoglobin concentra tion ; however, the erythroid 
values from which mean cell measurements a re ob­
ta ined a re subject to e rrors tha t may lead to 
erroneous conclusions. Furthe rmore, these indices are 
a \'erages that reflect cells of d ifferPnt size and haemo­
l:(lobi n concentration (e .g . large cells may be counter­
acted by small cells). Consequently the presence of 
hypochromia requires additiona l documentation from 
a sta ined peripheral blood fi lm. Whereas each of the 
erythroid measurements is subject to error. a well­
made. well stained peripheral blood fi lm is not; micro­
cytes cannot be transformed artifactually into macro­
cytes. and hypochromia cannot be hidden from an 
experienced observer's eye. 

Because of the importance of the blood fi lm 
in diagnosing hypochromic anaemia, the reliability 
and reproducibili ty of th is technique should be 
considered . 

M uch has been written about the difficulties 
associa ted wi th recogmsmg hypochromic RBCs. 
Detec tion of minimal hypoch romia (a few slightly 
hypochromic cells in a blood film in \\'hich normo­
chromi c RBCs predominate) requi res a technically 
excellent prepara tion and an experienc~d examiner. 
Consequently, observers of varied competence may 
not agree consistently on the presence or absence 
of minimal hyprochrom ia in blood films of different 
technical quali ty. However, this >houlcl not dis­
credi t this simple means of d etecting an abnormali ty 
th at has important diagnosti c connota tions. 

In most clinical situa tions, examination of a 
blood fi lm is th e eas ies t and most reliable way to 
de tec t impaired haemoglobin synthesis, J.H. 
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Evaluation and Comparison of Serological Procedures 
for Hepatitis-Associated Antigen (H.A.A.). Escobar, 
M. R., Dalton, H. P. and Allison, M. J. ( 1971 ), 
Va. med. Mon., 98, 494. 

This study demonstrates the usefulness of the 
counter-electrophoresis method for routine screening 
of blood donors where resu lts are n<'eded rapidly. The 
immunodiffusion technique may be helpful if results 
are not required quickly, and it could be utilised 
for confirmatory tests in reference laboratories. The 
complement-fixation procedure should also serve as a 
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reference test or it may be used routinely in the 
diagnosti c virus laboratory where quantitation is 
essential. 

The sensitivity of immunodiffusion in this study 
was somewhat higher than that obtained by other 
workers, probably due to certain factors found by 
Schmidt and Lennette to affect the sensitivity of this 
test. such as the titre of the antiserum as well as 
the placement of sera adjacent to wells containing 
positive reagents. 

.f. H. 

'\IIICROBlOLOG\ 

Some Observations on Clostridium tetanai. V. illiams, 
K. (1971 ) , M ed. Lab. Techno/., 28, 399-408. 

71 strains of Clostridium tetani were tested for 
gelatinolytic and proteolytic activity and it was 
found that all were gelatinase positive but none 
produced a proteolytic enzyme. Over 500 of the 
strains produce a fibrinolytic enzyme and a deoxy­
ribonuclease. The production of a renin-like enzyme 
is described and the use of commercial horse tetanus 
antitoxin serum to inhibit swarm ing of Ct. tetani in 
plate cultures is described . D.G.B. 
The Rapid Identification of Gram-Negative Bacilli. 
Roberts, G. ( 1971), Med. Lab. Terhnol., 28, 382-
384. 

A rapid method for the identification of Gram­
negative bacilli is presented. It uses only 8 media 
including the complex motility and inositol fermenta­
tion medium of Donovan ( 1966 ). The method 
ran be criticised on the grounds that it uses a 
dichotomous key, these are liable to lead to erroneous 
results, particularly when attempting to ident ify 
members of the Enterobacteriaceae. D.G.B. 
~ensitivity of Pseudomonas aerugirwsa to Sulphame­
thoxazole. Dalton, A. C. and Mayers, S. A. ( 1971 ), 
Amer. f. clin. Path., 56, 371-374. 

The authors have examined 92 strains of 
Pseudomonas aeru.l!inosa for sensiti\'ity to sulphame­
thoxazole and sulfixazole. The authors' findings were 
that 40 of these isolates were inhibited by concen­
trations of sulphamethoxazole achie\'ablc in blood 
and +8 of the strains by concentrations achie,·ablt' 
in urine. This was not the case with sulfixazole. 
They suggest that sulphamethoxazolc may well .have 
a place in the therapy of Pseudomonas aerugmosa 
infections. particularly in the urine, and that it is 
worthwhile carrying out sensitivities to sulphamethox­
azole routinely on Pseudomonas aeruginosa isolated 
from this source. They point out the dangers asgo­
ciated with the antimicrobials normally used for the 
treatment of Ps. aeruf!inosa infections. namely, 
toxicity and the necessity for systemic administration. 
Full technical details of methods used are given. 

D.G.B. 
Fatal Chromobacterium l'iolaceum septicaemia. 
.Johnson, W . M., Disalvo, A. F. and Steuer, R. R. 
( 1971) , A mer. ]. clin. Path., 56, 400-406. 

A fatal case of septicaemia due to Chromobac­
terium violaceum is presented. A detailed case pre­
sentation is given and discussion of the taxonomic 
position of Chromobacterium violaceum is given. A 
list of the 70 human infections with this organism 
so far discovered is given. D.G.B. 
A Systematic Programme of Quality Control in 
Clinical Microbiology. Glaser, L., Boxley, G. S. 
and Boring, J. R. ( 1971 )1 ;!mer., f. clin. Path.1 56, 
Q79-~ ?~ . 

A microbiological quality control progran,me is 
presented. The system uses the type of charts 
normally used in the biochemistry laboratory. Com­
mercially prepared lyophilized bacterial cultures were 
used and the results logged on the chart. Although 
an interesting approach the method has limitations 
(as do all control schemes proposed ior microbiology 
so far), but it appears to be a useful contribution 
to the accumulating li terature of quality control in 
this field and should be studied by all persons 
concerned with the implementation of quality control 
schemes in microbiology laboratories. D.G.B. 
Isolation of L-forms in Recurrent Urinary Tract 
Infections. Crowe, C. C. and Koblasz, K. K. ( 1971 ) , 
Amer. ]. Med. Techno[., 37, 9-367 . 

A modified Abraham's medium is described for 
the isolation of L-forms from urine. A discussion of 
the role of L-form persisters in recurrent urinary 
tract infection is given . The numbers of isolates 
in the authors' series is very small, 14 in a ll, which 
arc further divided by the authors into two groups, 
half of which were cunently receiving an tibioti c 
therapy and half receiving no antibio tic therapy. 
The authors' use of percentage figures for these low 
numbers is, I feel. apt to be misl<'ading. 

D.G.B . 
A Simple Apparatus for Reading Antibiotic Disk 
Zones. Gerdes, .T. A. and Maddern, J. F. ( 1971). 
Amer. f. clin. Path .. 56, 369-370. 

This short note describes the construction of a 
simple piece of apparatus which is an aid to reading 
zone size charts using the Kirby-Baue< or similar 
methods of antibiotic sensiti,·ity testing. 

D.G.B. 
Observations on Aeromonas hydrophila Septicaemia 
in a Patient with Leukaemia. Abrahams, E. , Zierdt. 
C. H. and Brown, .f. A. ( 1971), J. clin. Path., 24, 
491-492. 

This paper describes a case of septicaemia due 
to Ae1omonas hydrophila and gives the reason for 
its original incorrect diagnosis as an E. coli infection. 
The authors appe~r to rely on antibiograms to a 
considerable extent as a diagnost ic aiel. 

D.G.B . 
The Evaluation of Coagulase Mannitol Test Strips. 
Brainson, D. (1971). Amer. /. clin. Path._. 56, 375-
:H8. 

The recently introduced coagulaFe mannitol 
paper strips for detection of bound coagulase and 
mannitol oxidat ion in Micrococcacaeae isolates is 
critically examined in this paper. U5ing these strips 
coagulase can be read in one hour and mannitol 
Jxidation in 6. The author used 188 isolates of 
Microcococcaceae and found an incidence of fal se 
positives and negntil'es so high, (:Ompl!red · to classic 
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methods, as to indicate that these strips are insuffici -
ently accurate for clinical use. D.G.B. 
Sterility Testing Procedures in a Pharmaceutical 
Factory. Wilson, D. A. (197l},Med. Lab. Techno/. , 
28, 351-354. 

A detailed description of methods used for 
;teri li ty testing in the pharmaceutical industry is 
presented. Details of technique and culture media 
are given. D.G.B. 
The Disk Sensitivity Test. Waterworth, T. M . ( 1971}, 
Med. Lab. Techno!., 28, 385-393. 

This important paper discusses sources of error 
and methods of control of sensitivity testing. Reasons 
[or the author's preference for interpretation of 
sensitivity and resi>tance by comparison with a control 
organism rather than by zone size intcrnretation as 
suggested by Kirby and Bauer arc presented. 

The paper gi,·es details of both trchniques and 
media. and the limitations of both as used in 
sensitivity testing. 

Details of methods for the detection of methi­
cillin resistance and detection of penici llinase pro­
ducing staphylococci are given. Mi5s Waterworth's 
considerable expert ise in th is field must be respected . 

D .G.B. 

Aerobatic Bacterial Counts on H uman Skin after 
Bathing. Holt, R. J. ( 19 71), ]. med . Microbial. , 4, 
319-326. 

This interesting paper reviews the previous work 
on bacteria l counts on human skin and attempts to 
resolve the paradoxical findings of previous workers , 
namely, that large numbers of bacteria are removed 
from human skin by washing with dilute solutions 
of surface active agents and the contrasting obsetTa­
tions that after washing the impression counts of 
bacteria on skin show higher counts than before 
washing. The author's findings canfirm the correct­
ness of both obsen·ations. He suggests that this can 
be explained by the fact that on the undisturbed 
skin. most of the bacteria are present as fairly large 
aggregates of bacteria (micro colonies) which are 
broken up by the mechanical actions of scrubbing 
and the surface active cA'ect of soap and thus spread 
more widely over the skin surface to give a larger 
number of colony forming units consisting of a 
,maller number of bacterial cells than the colony 
forming units present before washing. D .G.B. 
A New Group of Enterobacteria, Possibly a New 
Citrobacter Species. Leuth, E. V. and :McDonald, 
S. ( 1971), ]. med . Micro bioi., 4, 329-:l%. 

The authors describe the biochemical and 
;crological characteristics of 40 strains of a new 
species of Enterobacteriaceae isola ted in a Canadian 
hospital over a 15 month period. Serological studies 
showed no cross reactions between the 40 strains 
and other members of the Enterobacteriaceae . Bio­
chemically the organisms appeared closest to the 
Salmonella-Citrobacter-Arizona group The most 
striking difference being that all isolates \\ere indole 
positi,·e. D.G.B. 
A Preservative for Urine Specimens in Transit to 
the Bacteriological Laboratory. Amics, C . R . and 
Corpas, A. ( 19 71). f. me d. Microbial. , 4, 362-365. 

The authors describe a mixture of sodium chloride 
and polyvinyl pyrrolidone (P.V.P. ) as a combined 
bacteriostatic agent and a protective colloid . The 
paper gives full details of the protective action of 
this compound and the techniques used to determine 
the optimum concentrations of both sodium chloride 
~nd f .V.P1 Ppti!J1um ~OJ~centnniof1 ~ 'rl'r-re foJ.InQ 
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to be 9 ,g/100 ml of urine of NaCl and a P.V.P. 
concentra tion of I to 5%. The authors' final 
formula being sodium chloride 30 g, P.V.P. 3 g in 
100 ml of water. The authors' claim the compound 
is self sterilizing but it can be autoclaved if required. 
ln use the preservative was dispensed in 3 ml 
volumes in I 0 ml via ls and urine added to fill the 
vial. The authors presented e,·idence that the pre­
sen•ative will maintain bacterial cells in a viable 
condition with no increase in total counts for up 
to 7 days. D.G.B. 
Comparison of Hoyle's Medium and Billing's Modifi­
cation of Tinsdale's Medium for the Bacteriological 
Diagnosis of Diphtheria. J ellard, C. H. ( 1971 ), ]. 
med. Microbial., 4. 366-369. 

The author concludes that HoylP's medium is 
better for the rapid diagnosis of Corvnebacterium 
diptheriae infection than Tinsdale's medium but that 
Tinsdale's medium gives bettrr differentiation. 
Hoyle's media is recommended for routine use where 
experienced staff are ava ilable. D .G.B. 
HaemorJh ilus in/luenzae Infections of the Genital 
Tract. Farrand. R . .J. ( 1971 ), ]. me d. Mic rob ial., 
4, 357-358. 

T his paper discusses a case of acute vaginitis' 
and of salphingitis caused by non capsulate strains of 
l-1 aemophilus influenza e. The author discusses the 
influence of predisposing abnormalities and the fdct 
that some dama,ge to the mucous membranes must 
properly occur for this organism to obtain a foothold . 

D.G.B. 
Frequency of Salmonellae in Wild Ducks. Mitchell , 
T. R. Ridgewell, T . ( 1971 ), ]. med. Microbial. , 
4, 359-361. 

A two year survey of 477 samples of duck 
droppings collec ted at an English reservoir showed 
that the faecal excretion ra te in wild ducks is just 
over 4'/r. The commonest serotype being Salmonella 
typhimurium but Salmonella para typhi B and Sal-
monella emek were also isolated. D.G.B. 

A New Cetrimide Medium for the Detection of 
Pseudomonas aeruginosa. Mossell, E . A. A. and 
Lourdes. I, ( 1971). ]. med. Microbial., 4, 380-382. 

A differential cetrimide medium for the dPtection 
and direct counting of Pseudomonas aeruginosa is 
described. The medium is known as GMAC (gly­
cerol. mannitol, acetamide. cetrimide agar). The 
medium consists of 0.2 g peptone, 10 g K2S01. 
I.+ g MgCI2.6H20, 0.3 g cetrimide AR. 5 ml 
glycerol AR. 5 g D mannitol AR &Pd 15 g agar 
added to 900 ml distilled water, pH adjusted to 
7.0 and the mixture sterilized for 20 minutes at 
121 °C. The base medium is brought to a tempera­
ture of 50 C and 100 ml of a solution containing 
10 g acetamide, 12 ml phenol red adjusted pH 7.0 
sterilized by filtration are aseptically added. The 
medium is then dispensed and has a faint yellow­
orange colour. The medium is designed for incuba­
tion at 42°C. 444 of 450 isolates of Pseudomas 
aeruginosa grew prolifically and changed the colour 
of the slants to cherry red. Some Gram-negative 
rods grew but with the exception of 1 strain of 
Alkaligenes did not change the colour of the medium 
to red. 

To use the medium in plates to recognise 
individual colonies of Pseudomonas aeruginosa from 
sewage and other material, it was necessary to add 
0.04M phosphate buffer of pH 7 to GMAC agar. 
This restricted the sizt' of thr red zones around 
jndividl.!A! colonic;~ 1 p.G .~ , 
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Postoperative Urinary Infections Caused by Escheri· 
chia coli. Bettelheim, K. A., Dulake, C . and Taylor, 
.J. ( 1971). ]. clin. Path., 24, +42-443. 

This paper is a survey of the serJ logical and 
biochemical characteristics of 20 strains of Escherichia 
coli isolated from patients who developed a urinary 
infection after gynaecological surgery and the inser· 
tion of a self retaininp; catheter. The survey demon­
strated that in 13 out of 20 patiPn!s the infecting 
orp;anism was present in either the \'a.[\'ina or rectum 
of the patient before surgery. Th" .ltlthors stress 
that the mechanism of infection and route of spread 
is ~till obscure. D.G.B. 

Search for Serratia. Black. W. A. and Hodgson, R. 
( 1971 ) , ]. clin. Path .. 24, 444-448. 

This paper describes a systematic search con­
ducted over a four month period fer Serratia mar­
cescens in clinical specimens. The findings suggested 
that the presence of this organi~m in clinical 
material is commoner than is generally realised. The 
authors are at a loss to explain the fact that oppor· 
tunist outbreaks of infection caused by this organism 
of the type described in the U.S.A. literature have 
not occurred in Britain. D.G.B. 

Suphamethoxazole/Trimethoprim: The First Two 
Years. Reeves, D. S. (1971), ]. clin. Path. , 24, 
430-437 . 

This paper comprises a review of the mode of 
action of sulphamethoxazole/ trimethopr im and the 
difficulties of assessing combined acti\·ity. The 
pharmacology and therapeutic use of the drugs is 
examined. The many pitfalls of di~k diffusion sus­
ceptibility tests with this combina tion of chemo-
therapeutic agents is reviewed. D.G.B. 

Thoughts on Screening Tests in Bacteriology. Lapage, 
S. P. ( 1971). ]. clin. Path ., 24, 404-408 . 

The author brieAy discussses a wide range of 
sc reening methods currently ava ilable and discusses 
possible future development. The treatment is 
general and ranges O\'er the \\hoi<" field of screening 
procedures from composite wedia to the use of the 
~uta-analyser and computer in bacteriology. The 
1.uthor pro\·ides a useful bibliography for those "ho 
wish to pursue the subject. D.G.B. 

Clinical l ses and Control of Rifampicin and C1in­
damycin. Phillips. I. (1971 ), f rlin . Path. , 24, 
410-418. 

A re\'i<'w of the pharmacological properties 
methods of microbiological assay and methods of in 
\'itro sensitiYity testing of these two antibiotics is 
presented. The a\·ailable evidence suggests that di~k 
testing is not a reliable guide to M.I.C. in the case 
of rifampicin. In the case of clindamycin correlation 
is good. A discussion of the most suitable methods 
for the determination of bacteriostatic and bacteri­
cidal activity is presented and clinical indications for 
the use of these antibiotics discussed. D.G.B. 
The Importance of Group B Streptococci as Human 
Pathogens in the British Isles. Harper, I. A. ( 1971 ) . 
f. clin . Path., 24, 438-441. 

This paper presents a case history of a case of 
meningitis in a neonate due to a group B streptococ­
cus. the organism was also isolated from the vagi!1a 
of the mother. The author also reviews other work 
implicating group B streptococci as a human patho­
gen. It is suggested that group B streptococci are 
more dangerous and more common infective agents 
than is generally assumed and that they are particu. 
!ilrly hazardous to neonates. D.G.B , 
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Uses and Control of Cephalosporins. Eykyn, S. 
(1971), ]. clin. Path., 24,419-429 . 

The paper p1esents an exhamti\·e review of the 
pharmacology, methods of assay and clinical uses 
of the cephalosporins. The problems of a \·itro sus· 
ceptibility testing are also discussed. D.G.B. 
A Selective Differential Medium for Histotoxic 
Clostridia. Ellner, P. D. and O'Donnell. E. D . 
( 1971 )

0 
A mer. f. clin. Path., 56, 197-200. 

A new selectiYe differential medium for histo· 
toxic clostridia is described. The medium is simple 
to prepare and supports the growth of all commonly 
encountered histotoxic clostridia. The medium con· 
tams lecithin. lactose, neomycin and sodium azide 
as selecti\·e and diffC'rential agents . 

D.G.B. 
Corynebacterium Jwemolyticum. 
Washington. ]. A. , Martin, W. 
R. E. ( 1971), A mer. ]. clin. 

Brain Abscess with 
Report of a Case. 
J. and Spiekerman, 
Path., 56, 212-215. 

A fatal mixed infection with Corvnebacterium 
haemol)'ticum and Fusobacterium necrophorum is 
described. No route of infection was found at post 
mortem . D.G.B. 
Infection due to Actinobacilluo~ actirwmycetemcomi­
tans. Meyers, B. R., Baltone, E., Hi;·schman, S. 
Z., Schneierson, S. S. and Gershergorn, K . ( 19 71), 
A met·. f. clin . Path ., 56, 204-211. 

This paper presents two cases of bacteremia due 
to Actinobacillus actino mJ•cetemcom itan s. The cui· 
tura! characteristics of this rarely encountered 
organism are fully described and a rev iew of the 
literature pertaining to infection with this organism 
])resented. D.G.B. 
Rapid Antibiotic Sensitivity Testing U tilising Zone 
Size Methodology. Melia, J. L. , Cook. E. C. and 
White, R. S. ( 19 71), A mer. ]. clin. Path., 56, 59-63. 

This paper describes a modified single disk 
antibio tic sensitivi ty test using zone sizes as in the 
Kirby Bauer method and incorporating haemoglobin 
in the medium as an indication of growth. The 
ad\'antage claimed by the authors is that of speed. 
results being read { hrs after inQ( ulation of the 
sensitivity plates. .\t a time when efforts are bring 
made to standardise on either the Kirby-Bauer or 
Stokes method of sensitivity testing thi5 llH'thod 
has little else to rC'commend it. D.G.B. 
Comparison of Enterotubes and Routine Media for 
the Identification of Enteric Bacteria. l\Iarton. H. 
E. and Maraco, '\f. A. (1971 ) . Amer. ]. clin. Path .. 
56, 64-66. 

This paper a~scsses the efficiency of the Entero· 
tube system in identifying Enterobacteriaceae in 
comparison with classical methods. 

Enterotubes. a pi'Oprietary device containing 8 
culture media arranged vertically in compartments 
and inoculated by stabbing through the whole lot. 
The authors found 82.3'/c agreement between 
Entt'rotubes and classical techniques, they suggest 
that the inclusion of ornithine in the Enterotubcs 
would raise this to 97.2%. The system is not 
avai lable in XZ. as far as I know and would prob-
ably be very expensive. D.G.B. 
Taxonomic Status of Facultative and Strictly 
Anaerobic 'Corrodin.~ Bacilli' that have been 
Classified as Bacteroides corrodens. Jackson , F. C .. 
Goodman, Y. E., Bel, F. R ., Pui Ching Wong and 
Whitehouse, R. L. S. ( 1971), f . me d. Microbial. , 
4, 2, 171-183. 

This paper critically assesseR the taxonomic 
tatus of the various corroding bacilli described 
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at various times over the past 20 years. The authors 
conclude that the facultative group are not Bacter­
oides species and probably require the creation of 
a new genus to accommodate them. The anaerobic 
organisms studied also differ from classical Bactt>r­
oides species. further work is required to decide 
their true taxonomic position. The authors conclude 
that the name Bacteroides corrodens has been bes­
towed on a wide range of organisms whose only 
similarity is their ability to digest agar. D.G.B. 
Contrasting Growths on Different Peptone. La"·s. 
G. J, Inghorn, H. R., Crone, P. B. and Slater. D. A. 
( 1971 ) , f. me d. Microbial. 4, 2, 289-292. 

This short paper describes the interesting obser­
\'ation that some bacteria isolated in a laboratory 
grew on media containing one type of peptone and 
not on another. Eight other peptones were examined 
and two of these were found to also enhance the 
growth of these fastidious bacteria. It was noted 
that those peptones enhancing the growth af the 
fastidious organisms conta ined aerobic spore bearing 
bacilli. The authors describe the steps taken to 
prove that growth factors provided by these con­
t:tminants were the reason for the enhancement of 
growth of the fastidious organisms. The fastidious 
organisms were five E. coli and two Streptococcus 
strains. D.G.B . 
Comparative In Vitro Sensitivity of Nocardia species 
to Fusidic Acid and Sulphonamides. Black, W. 
A. and McNellis, D. A. ( 1971), ]. med. Microbial. 4, 
2, 293-295. 

An assessment of the in vitro sensitivity of 12 
st ra ins of • ocardia to fucidin and sulphonamides is 
presented. The authors conclude that fuciclin may 
well have an important role to piny in the treatment 
of this complaint in the future. D.G.B. 
In Vitro Sensitivity of Flcwobacterimn meningosep­
ticum to Antimicrobial Agents. Altman, G. and 
Bogoskovsky, B. ( 1971 ) , ]. mer/. Microbial. 4, 2, 
296-299. 

A sun·ey of the in \'itro sensiti,·ity of Flaz•obac­
terium meningosepticum to 20 antimicrobial agents 
is presented. The Flavobacterium strains examined 
were sensiti\'C' to only 6 of thC'sc. The authors 
suggest that advantage should b£' taken of the 
organisms outstanding resistanct> in designing selective 
media. D.G.B. 
Erwinia Species from Human Sources. Tilton . R. 
A. , 1furphy, .f. R. and Soestberger . . \. D. ( 1971 ) . 
Amer. f. clin. Path., 56, 186- 192. 

This paper discusses 7 organisms characterised 
ns Erwinia species. isolated from man. The authors 
conclude that although at present these organisms 
appear to play an opportunist role, that clinical 
laboratories should be aware of them. The authors 
a lso note the hetero,g·eneous na turc of the organisms 
grouped in the genus Erwinia . D.G.B. 
A Comparative Study of Media Used to Detect 
Shigella. Bhat, P., Shanthakumari, S. and Myers. 
R. M. ( 1971), A mer. ]. clin. Path., 56, 193-196. 

This paper compares the relati\·e efficiency of 
desoxycholate citrate agar, McConkey Agar and Sal­
monella Shigella Agar in the isolation of shigellae. 
The authors conclude that D.C.A. is the most effec­
tive of the three medi a but should be used in con-
junction with the less inhibitory agar. D .G.B. 
Urinary Candidiasis Following the Haemolytic 
Uraemic Syndrome. Hobday, J. D. ( 1971 ), 
Aust. paediat. ]. , · 7, 114. 

The presence of yeast cells on mi croscopy. m· 
pandida on ~ 4lt!-!re. in the yri11c of children with lJ 
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normally functioning urinary systl'm is usually 
assumed to result from contamination of the urine 
specimen. This report documents persistence for 7 
months of Candida albicans in "clean catch" and 
catheter specimens of urine in a male child. 

J,H. 
Gonococcal Arthritis in Two Patients with Active 
Lupus Erythematosus: A Diagnostic Problem. Edelen, 
J. S., Lockshin, M . D. and LeRoy, E. C. (1971 ) . 
Arthritis Rheum .. 14, 557. 

These patients developed polyarthritis which 
was clue to gonococcal infection. One patient had 
LE cells and intracellular diploccoci in her synm·ial 
fluid. The difficulties of differential diagnosis, the 
possibility that these 2 types of polyarthritis might 
coexist in other patients. and the therapeutic im­
portance of making the correct diagnosis are 
discussed. J.H. 
A New Clinical Entity: Human Infection with 
Y ersinia Presenting as an Acute Abdomen. Vilinskas, 
Juliet, Ti lton, R. C . and Kriz. J. J. ( 1971). Am. 
Surg .. 37, 568. 

A case of enteric infection with Yersinia 
[Pasteurella] enlerocolitica simulating a surgical 
abdomen is reported . This infection is recognised in 
Europe with increasing frequency but is almost un­
known in America. It is important to be aware 
of this entity since it is often indistinguishable from 
acute appendicitis, terminal ileitis, colitis, and mesen­
teric adenitis. 

The diagnosis of this entity can readily be made 
by testing sera for rising agglutination titres to 
Yersinia antigen; these are usually present within a 
few days of onset of symptoms. Culture of stool. 
blood, or biopsied lymph nodes may provide addi ­
tional e\·idence of the presence of this infection. 

In the case described in this article, mesenteric 
lymph nodes were cultured both an'lerobically and 
with CO., on 10'/o sheep blood agar, MacConkey's 
agar. chocolate agar. and thiogiycollate broth. After 
48 hours at 35 °C. a single colony ( <O.S mm. 
diameter. nonhal'molytic. convex, smooth, glistening, 
translucent, grey with a beaten copper appearance ) 
appeared on both the blood agar and on the Mac­
Conkey plate incubated with CO.,. Each colony 
was subcultured and a series of hiochemical tests 
performed. The thioglycollate broth showed diffuse 
growth after 48 hours and was also subcultured on 
blood agar and on MacConkey's ngar. A Gram 
stain of a lymph node showed rare Gram-negative 
coccobacillary forms. A Gram stain of the isolated 
colonies re\·ealed 2 types of morphology: a small 
(0.8-1.2 micron ) coccobacillary Gram-negative form 
with bipolar staining and a larger (:l-5 micron) 
Gram-negative rod with uneven staining. Biochemi­
cal tests and morphology were consistent with 
Y ersinia enterocolitica biotype I. The organism was 
sensitive to tetracycline, streptomycin, ampicillin. 
colistin. cephalothin, kanamycin and gentamycin. 

.f.H. 
Genito-Urinary Tuberculosis: A Study of the 
Disease in One Unit Over a Period of 24 Years. 
Cow, J. G . (197 1), Ann. R. Col/ Surg., •19, 50. 

Before any patient was accepted for treatment. 
Mycobacterium tuberculosis had to be :sola ted from 
their urine. either by culture or by guinea-pig 
inoculation. hence the diagnosis and, more impor­
tant, as assessment of success or failure of treatment 
depended on the efficiency of the methods used for 
the detection of the organism in the urine, an 
prganism which is notoriously difficu)t to isolate ~e~ 
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cause it is excreted infrequently in sma ll numbers. 
Examination of 10,029 urine specimens by 

culture and gu inea-pig inoculation demonstrated that. 
although guinea-pig inoculations gi,·e a greater pro­
portion of positive results than culturt>, it is essential 
that the latter method be used in conjunction with 
guinea-pig inoculation if the highest number of posi­
tive results is to be obtained. Positive cultures were 
obtained with 301 specimens which were ncgati,·c 
by guinea-pig inoculation. 

Reliance on the presence of an ele,·atcd numbt>r 
of WBCs in the urine deposit as a screening test for 
genito-urinary TB should no longer be accepted. It 
was shown that 12.8'/c of 164 urine deposits which 
were positi,·e for M. tuberculosis had no increase in 
leucocytes ( >3/ HPF in malt's and > 6/ HPF in 
females). J.H. 
Vibrio paralraemolyticus: A Case Report. Roland, 
F. P. (1971), Clin. Med. , 78 (8 ), 2G. 

This patient had intravascular coagulation and 
gangrene of 1 leg which developed following an 
infection by a marine halophilic vibrio. Failure to 
isolate this vibrio from the stool at the time of an 
ac tive gastroenteritis may have bPen due to the use 
of media without added NaC l. It is possible that 
isolation from vesicles on the leg was made because 
it was the only organism present. 

Vibrio strains in the routine laboratory "·ill 
confront the microbiologist with the a lways difficult 
problem of identifying an uncommon Cram-negati,·e 
bacillus. If one has been fortunate enough to isolate 
a halophilic marine vibrio on the ordinary media 
(without NaC1 added) used in routinP bacteriologic 
" ·ork - and only a few will g row without added 
NaC I - the clue that it belongs to thr Vibrio genus 
is the demonstration of a single polar flagellum, but 
very few laboratories engaged in "routine" bac­
teriologic work do stains for flagella. Once a vib1io 
is suspected, identification of the species should not 
be too difficult. 

In laboratories located ncar the seashore it 
would be advisable to use media foe direct isolation 
of Vibrio parahaemolyticus. The 2 media available 
are bromthymol blue-teepol agar and thiosulphate­
citrate-bilt>-sucrose. Identification is based on finding 
a motile. pleomorphic. Gram-negati\'e rod possessing 
a single polar flagellum and gi\'ing a po;iti\'e oxidase 
test. 

Sensiti,·ity tests are mandatmy on mt>dia with 
~ 'lr NaC I. Sensitivity to erythromycin and resi~t-
ance to polymyxin B are characteristic J.H. 
Primary Amoebic Meningoencephalitis: A Potential 
Problem in the South-eastern United States. Weng, 
N. K., Wagner, W. and Parker, .J. C., .Jr. ( 1971 }, 
Sth. med. ]., Nashville, 64, 691. 

Primary amoebic meningoencephalitis, an appar­
ently rare disorder, must be considered as a possible 
cause of purulent meningitis, especially when bacteria 
are not demonstrated in the ccr~brospinal fluid 
(CSF) and there is a history of swimming in fresh 
water. The disease is caused by free-living amoebae 
(Naegleria and Hartmanella) that are distributed 
widely throughout the world. 

The CSF 'WBC count varies from 300-2 1,000. 
About 73-95% are neutrophils. RBCs have been 
seen in a few instances. The protein ranges from 
90-170 mg/ 100 ml, while the glucose was found to 
be I 0-56 mg/ I 00 mi. 

Examination of the CSF is essential to the 
pronmt establishment of the diagnosis of primary 
ilrn.oeb.ic rn.e~in¥oencephalitis. Qne does not have 
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the luxury of wattmg for a culture report. \o\' ith 
experience these pathogenic amoebae can be readily 
recognised in an unstained wet preparation of the 
CSF. but they are easily confused with macrophages. 
Naeg/eria is very motile, while Hartmrmel/a is slug­
gish. Using wet preparations, it was found that a 
drop of buffered (pH 6.5) I ~lr cresyl fast violet 
added to a drop of infected CSF on a slide enables 
easy recognition of the amoebae. With this technique 
the amoebae show a single, central or eccenttic 
nucleus bounded by a distinct. homogeneous, purple 
nuclear membrane. A central karyosome which 
appears as a 1-2 11 diameter purple dot, is seen in 
each nucleus and distinguishes the amoebae from 
CSF inflammatory cells. In some organisms the clear 
hyaline purple ectoplasm can be differentiated from 
the granular purple endoplasm. 

With prompt diagnosis early treatment with 
amphotericin B. the only currently a\·ailable effecti\'e 
drug. can be achieved. J.H. 
Vibrio (Jarnhaemolyticus: Smith, M. R . ( 1971 ), C/in. 
Med., 78, (8), 22. 

Vibrio fJarahaemolj•ticus, an organism associated 
with food poisoning which follows the eating of raw 
seafood. is more widespread than has been supposed. 
Statistics show that this vibrio has been the actio­
logic agen t in 60-70% of the summer diarrhoea 
reported in J apan. There is reason to believe that 
this bacterium is as prevalent in other parts of the 
Far East and South East Asia. 

Persons with the severe diarrhoea associated 
with these organisms often do not excrete any coli­
forms. just as if they had been "washed out", but 
do excrete pure cultures of vibrios ( these remark. 
also hold true for V. cholerae). Also. neither V. 
parahaemolvticus nor V. cholerae grows well or at 
all on EMB agar or M-Endo agar (or broth), and 
neither vibrio produces acid or gas from lactose. 
Therefore. the standard methods for ex.tmination of 
water or food, using coliform counts as indices of 
contamination, are of little or no value with this 
org·anism. 

The organism is selectively cultivated on a 
snecial medium. thiosulphate-citrate-bile salts-sucrose 
(TCBS) . A scheme for identification is given. 

.J.H. 
Infections Caused by Achloric Algae ( Protothecosis). 
Tindall. .T. P. and Fetter. B. F. ( 1971 ' . A rchs Denn .. 
104, 490. 

Species of colourless algae of the ~enus Proto­
theca ha\'l' recently been recognised as pathogens. 
with 5 cases being described. Alg-ae are capable of 
growing in skin. subcutaneous tissue. bursal sacs. 
and lymph nodes. 

Prototheca grows readily at room temperature 
on Sabouraud's glucose agar. blood agar, beef in­
fusion broth and brain heart infusion agar. Colonirs 
are produced in 1-2 clays. provided cyc!ohexamide 
is avoided as it inhibits growth of somP strains. The 
colonies are yeast-like. white to cream coloured and 
may be smooth. wrinkled. or pasty. depending on the 
strain . Differentiation from Candida and Crypto­
cocci can be made on the basis of lack of budding 
of the Prototheca, and the characteristic septat ions 
resulting from the formati on of autospores in the 
mature forms. Species vary both in the number of 
autospores and the size of the organism~. T.H. 
Diagnosis and Treatment of Gonorrhoea. Kvale, P. 
A. (1971). Hemy Ford Hasp. med. f. , 19, 83. 

The disease is so different in the 2 sexes that 
it tho11ld almost pr consic!ere4 ~ sepl!r!!t~ cntitie~, 
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In the male. a Gram-stained smear of urethral 
exudate is adequate for diagnosis as it affords 98-
99'/c accuracy. In the early post-treatment assess­
ment of cure. the Gram-stained ;mear is inadequate 
and cu ltures should be clone. This is because there 
may be a temporarily reduced numbrr of organisms 
in the discharge: consequently the organisms cannot 
be seen. Later in the post-treatnwnt course. the 
organisms wi ll multiply and the quantity of exudate 
will usually increase. Once again the smear becomes 
fairly reliable to assess the results of treatment. If 
results arc doubtful or if exudate is presf'nt after 
treatment, greater accuracy can be obtained with a 
culture. 

In the female with gonorrhoea the Gram-stained 
smear of ,·aginal or cervical exudate is grossly unreli ­
able. In studies conducted in the Philippines less 
than half of the readings were correct with a 
Gram-stained smear. Because of the ,·olume of 
secretions and the presence of many kind~ of bacteria 
there will be false positive as well as false neg a ti,·e 
readings with the Gram-stained smear. C ulture re­
mains the best means for diagnosing gonorrhoea in 
the female . 

A small but significant number (7'lr ) of infected 
females will yield a positive result only in the anal 
canal. 

Thayer-Martin (T-M) medium is currently 
employed for maximum growth of Neisseria gonor­
r/wea. T-M medium is an enriched chocolate agar 
to which has been added a nutrient supplement called 
Isovitalex and the antibiotics vancomycin. colistime­
thate and nysta tin. Direct plating gives the optimum 
yield but is usually not practicable in a hospital 
setting. A suitable alternative is the use of transport 
medium . 

Inocula on T -M medium are in cubated in candle 
jars under I 0% CO" tension. Typical gonococcal 
colonies are picked after 24-48 hr and Gram-stained 
for their morphologic characteristics. Oxidase 
reactions wi ll confirm the diagnosis and sugar fer­
mentations usually need not be done. Except for 
the pathogenic neisseria, almost all organisms are 
inhibited by T-M medium, includin~ the saprophytic 
neisscria. 

Since 1959 fluorescent antibody staining by the 
delayed technique has also been us~d to diagnose 
gonorrhoea. The author believes it is no more 
accurate than culture using the T -M medium: it 
is less accurate in asscssin~ cure. so it i~ seldom 
used. 

Development of serologic techniques for the 
diagnosis of gonorrhoea is under way but these arc 
not clinically a\·ailable at the present time. They 
should broaden the scope of diagnosis in the future. 

.T.H. 
Neonatal Hemophilu s t•agirwlis (Corynebacterirun 
raginalis) Infection. P la tt, M . S. ( 1971 ) . Clin. 
Perliat ., 10, 513. 

Haemophilus vr1ginalis (Co1ynebacterium z•agin­
alis) should be added to the growing list of organisms 
which affect the newborn. Data from I 0 cases 
strongly suggest that the organism is a maternal. 
foetal. and neonatal pathogen. 

One might speculate that small numbers of 
these organisms reside in the vagina. Mucosal irrita­
tion and a lterations in local cellular metabolism 
or pH (conditions which frequent ly occur in preg­
nancy ) may provide the background for rapid micro­
bial repli cation and invasion in the mother and 
foetus, The organism was \.ISually isolated from 
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blood cultures obtained from maternal or cord 
samples. 

The ,·agin itis has been chara cterised as ha,·ing 
an odorous, ~reyish vaginal discharge with a pH 
range of 5 .5-6.5. Clusters of organisms are found 
in and above squamous cells when wet mounts arc 
examined: these cells are called " due cells". 

Identificat ion of this organism is complicated. 
It is not well-known. usually being considered a 
diphtheroid. It is nonmotile, nonencapsulated, non­
sporulating. pleomorphic. Gram-,·ariable rod. Club 
forms are occasionally seen. Metachromatic areas 
are found "hen ~tained by Albert's method . 

The organism is reported to be sensitive to 
penicillin, tetracycline, chloramphenicol, erythromy­
cin. kanamycin and bacitracin. It ;s frequently 
resistant to neomycin. colistin and sulphisoxazole . 
L-forms ha,·e appeared following penicillin therapy. 
Thus antimicrobial sensitivity studies should 
parallel the isolation procedures. J.H. 
Meningitis Caused by Listeria monocytogenes. Birt, 
C. A. ( 1971) , Br. ]. clin. Pract., 25, 466. 

For many years. Listeria monocytogenes infection 
has been thought to be very rare. More recently. 
however. several cases have been described, mainly 
of meningitis and septicaemia at the extremes of life 
and in those suffering from debilitating diseases. 

In this case report. the turbid cerebrospinal fluid 
contained 600 WBCs/cu. mm. 95 o/c of which were 
polymorphonuclear neutrophi ls with 5'7o lymphocytes. 
Th e protein was > 500 mg/ 100 ml with increased 
globulin. and the sugar was 30 mg/100 ml. Culture 
on blood agar produced growth of a delicate, non­
sporing, {3-haemolytic, Gram-positi,·c rod. This 
organism grew on potassium tellurite. was motile at 
room temperature and fermented glucose, maltose 
and salicin. but failed to reduce nitrates, produce 
urease or to ferment mannite. Agglutination tc~ts 
showed the organism to belong to Listeria monocyto­
genes Type 4. 

The importance of early diagnosis has been 
stressed if complications are to be a\·oided, and th is 
ran be particularly difficult in pregnant women and 
babies. Hydrocephaly seems to be the commonest 
sequel to listeria meningitis. particularly in children. 

.T.H. 
Subacute Brucellosis - The Diagnostic Dilemma. 
Da\'idson-Lamb. R. and :MacDonald . . \ ( 1971 ) . Br. 
{. clin. Pract., 25, 367. 

Subacute or persisting brucella mfection is one 
of the important. if geographically limited, causes 
of ill-health in man but there is surprisingly little 
information about its incidence or about the validity 
of criteria for diagnosis. Proof of infection. which 
is more readily made in the acute illness. requires 
isolation of the infecting organism but this is seldom 
achieved in the later stages of infection . 

Serum agglutination tests are of limited va lue. 
c\·en when present in comparatively high titre. as 
supporting evidence in the diagnosis a lthough they 
are useful particularly when rising titres can be 
demonstrated in an acute a ttack. Of several serologic 
methods m·ailable as aids to diagnosis, those like 
complement fixation (CF) or an ti -human globubin 
(Coombs') tests, which reflect IgG activity are the 
most valuable. 

The newer types of serologic examination, CF 
and 2-mercapto-ethanol agglutination tests, which 
indicate that immunoglobulin of the lgG and lgA 
types are bei ng produced are considered to be of 
greater value in diagnosis. There are good reasons 
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Sandr 
Fume Cabinets and PU 

Centrifugal Fans 
Sandr Fume Cabinet ... 

Anti-corrosive and 
extremely versatile. 
Res istan t to heat and 
fire. 
An " inte rn al baffl e" 
ensures that air 
removal is well 
distributed. 
Full depth perspex 
window gives a maxi ­
mum of natural light. 
Troughs, drip cups, 
power lights and 
other fittings can be 
included. 

Sandr PVC 
Centrifugal Fume 
Fans ... 

Corrosive resistant to a 
wide range of fumes and 
vapours. 
PVC resists attack from 
corrosives such as hydro­
chloric acid, ch lorine, 
caustic soda, salt, etc. 
Operat ion is on a very low noise 
level. 
The PVC wi ll not support com­
busti on and is self-ext ingu ishing. 

TVL quality mectns sure resu lts 

For full information contact your New Zealand agents -
TASMAN VACCINE LABORATORIES LIMITED, PRIVATE BAG, UPPER HUTT. 
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Three brand new 
micro reagent systems from 
General Diagnostics 

u 
For serum albumin: o drrect color metrrc metnod bosed o n bromcresol green , 
AlbuStrote brnds album n specrfrcolly and does not react wrti1 globulns or other blood 
constrtuents . The method rs hrghly sensrtrve; l 0 mrcrolrter sample srze elimrnotes the need 
for venrpuncture, m,n ,mrzes problems wrth turbrdrty or brlrrubrn rnterference. AlbuS•rote is 
lmeor up to 8 gm l 00 ml olbumrn; the reagent olonk rs low and the procedure rs not 
temperature sensrtrve. Jus four easy steps, tne method rs srmple and roprd. Color con be 
read mmed•o'ely but remo ns stab le rndefnrtely. 

BU -Strate 
For BUN: a mocirfiPd Bu!nPiotreoc ' k n erPolv} •1g urease rll ·r~e rll ttOI step, BUN-Strafe. 
is specrfic for urea rn serurr. T··P. £ xtremPI·, scns · '-'--' ·1o lp-:enol i)luc .... vlor reor•, on needs 
only a 10 microl i ~er (f:nger-s• ·kJ sorroiP. T:•r Peea tr r i ;rotr•)n ,s el.'ll no•ed; pro!' ems 
due to rnterference Iron' br 'uO n C" '"-rrh , ,s,s ore :'"'onrf'1rzed. Lmeor to 80 mg '00 rPI, 
BUN Strate rs roprd and easy •o ao. T· e ·est to(es ust thrrty m,nu'es, e""'Piuvs "J 001 1 qg 
water baths and reagents ore easy to prepare and use. 

For serum glucose: a new procedure I)Osed on nexo, ·1ose glucose-6-phosphote 
dehydrogenase methodology, GlucoStrote provrdes oDsoiL !e spec frcrty for glucose rn 
serum. Other sugars, bilirubm or hemoglobrn do not mterfere. Only a l 0 or 20 mrcroliter 
sample (compared to 50 microliters for the a-toluidine method) rs needed: Response is 
linear up to 550 mg 100 mi. The test is rapid and easy to do; only 20 minutes test time; 
no hazardous reagents or boiling water baths; no filtration or serum blank; end point is 
stable for a minimum of 45 minutes. 

William R. WARNER & CO. LTD. 
P.O. BOX 430 - AUCKLAND 
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Auckland 483-039 
Wellington 58-964 

Christchurch 30-662 
IB-DI Bccton-Dickinson for 

Vacutainers- Blood Collection Equipment 

Unopelles Micro Blood Collection Equipment 

Microlanccs- Both regular and heavy dutv 

Cornwall Continuous Pipctting Outfit 

R.T.U. Prccleancd Disposable Culture Tubes 

Disposable and Reusable Medical Supplies. 

Bcclon-Dickinson products are fully 
available throughout New Zealand 
from Smith-Biolab Ltd. Slllilh-Biv lab 
lechnical represen tolil'l'S ore as close as your 
phone . Cull torloy for any enqu iry. 

SMITH-BIOLAB LTD 
PO Box 36007 Auckland 9 Ne 1v Zea land 

154 13) 
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TI;t~ .use ¢fA{ofucon'* conc(fntr.at~srepr¢.$$!l~ an all·rot,md 
~~ying.in1.f.tl)~1trout)le and i'i')()ney, whil~~~WJ!19 . 
¢qmp~te~ccutacy. The 'VPJl,}con' rang&J§>~V.a!.lable tn 
easy4o-ofX!n ampoules..,. plastic or glass ac:cdt~ing 
to chemical properties-most of which make up one litre 
ofstated normality. 
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We've got the lot 
{or almost anyway) 

Flocculation and complement fixation reagents 
for the diagnosis of venereal disease. 
prepared, test~d and packed at the Wellcome 
Research Laboratories. Beckenham. Standardized 
to exacting limits for complete reliability. 

~ 
Wellcome 

Cardiolipin (Maltaner and VORL). PPR. 
Wasserm2nn. Kahn. Reiter and Gonococcus 
antigens. preserved complement. haemolytic 
sera. sheep blood and barbitone buffered saline. 
Further details at your request. 

Burroughs, W e llcom e & Co. (New Zealand) l td. , Auc kl a nd . 
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wider horizons 
Withm the reach of every technolog1st today, 
there extends a wide range of coagulation assays 
which can S1gn1f1cant1y enhance the services 
rendered by the clinical laboratory to the medical 
commun 1ty. 

For example, prothrombin times are run in most 
laboratories. usually for the control of oral 
antiCOagu lants. But the act1vated PTT now is just 
as feas1ble .. thanks to the reagents and 
controls p1oneered by General Diagnostics. 

Heparin therapy can thus be monitored far more 
QUICkly and reproducibly than w1th the old 
Lee-White method. And, at the same time, 
screen1ng for coagulation defects (either pre­
operatively or as part of a multiphaSIC profile) 
can be included 1n the laboratory's capability. 

In fact, with only very little addit1onal effort 
and investment, the laboratory can go on to 
detect and ident ify individual factor 
deficienc1es,by means of General Diagnosti cs' 
recent ly introduced Correction Reagents Set. 
In all these procedures, quality control with the 
Ver ily" System assures dependable, reproducible 

xxxviii 

results. Verily IS un1que 1n prov1d1ng two abnormal 
controls. bracket1ng the therapeutic range 
and available in e1ther c1trated or oxalated form 

Always at the disposal ':lf workers 1n the f1eld of 
coagulation. from <':lut1ne to research are these 
serv1ces and products of General Diagnostics: 
the Coagulation Consultation Center under the 
direction of Mrs. J Lenahan· a h1ghly tramed and 
expenenced staff· a cont1nU1ng program of 
coagulat1on seminars/the most complete system 
olmterstandard ized coagulation reagents and 
control plasmas 

Simplastid/Simplastin-A 
Platelitr 
Plate/in plus Activator 
Correction Reagents Set 
TGT/r /Fibrinogen (bavine) 
VerifrNormal 
Verify Abnormal/ & II 

tv~~WARNE R a?UiO>. -u 
AUCKLAND 
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for belie,·ing that specifi c IgG production indicates 
ac tivity of Brucella infection . but this does not 
imply that positive CF or other antibodies which 
rellect lgG are to be taken as proof that a patient's 
symptoms are necessari ly caused by brucellosis. In 
the group studied in this work. a CF titre of 1 :6-J. 
or over was considered of particular valuP. 

While rPpeatcd CF tests are at present thl' 
most useful diagnostic aids in subacute brucellosis. it 
is unlikely that further ad,·ances will be made uPtil 
more information is obtained about the pathogenl'sis 
of brucellosis in man. J.H. 
Diagnosis of Cryptococcal ( t·eitis with Hypertonk 
1\ledia. Grieco, M . H. , Frei lich. D. B. and Louria, 
D. B. ( 1971 . Am. ]. Ophthal., 72, 171. 

The patient dl'scribed in this article de,·elopl'd 
cryptococcal uveitis. A routine cerebrospinal Auid 
exam m ation re\ ea led increased lymphocytes and pro­
tein wi th decreased glucose and chlorid l' but the 
aetiologic agent escaped isolation by routine culture. 

One spina l fluid specimen cultured in hy!Jertonic 
suc rose medium (M/0.:3 sucrose in bra in-heart in ­
fusion broth. enriched with 1 0'7c horse serum ) to 
explore the possible presence of m icrobial L forms 
showed tin y colonies of 2 types when subcultu red on 
blood agar, I appearing microscopi cally like ce lls 
:>f candida and the other appearing diphtheroid-like. 
Both were considered contam inants and were placed 
in a refri gerator. Two months later the colonies 
were aga in examined. Th e colonies containing can­
dida-like cells a ll now showed typica l encapsu lated 
cryptococci. The diphtheroid-like colonies werl' 
unchanged; 10 of these were tramferred to blood 
al{a r on different days: each of these. on subcu lture. 
appeared as large mucoid colonies ronsisting of 
typical encapsu lated cryptococci. Subseq uently. :his 

Book 
Blood Coagulation Simplified. ~nd Editior,. F. 
:'-lour-Eldin Ph.d., M B., B.Ch. L.M.S S.A.. \ ,f.R.C. 
Pat!'. 196 Pages. Bllttenmrth & Co. ( Puhlishts 
Ltd .. London, 1971. Price in U.K., £2.00. 

Tl1l' l'Cor,d editint, of this u•eful hook <"••rda;m 
ali additi"nal :16 pages. The~e arl' latl{l'ly devotPd 
to a ne"· chapter cnt Thrombosi& a1.d AI,tithrombotic 
thPr&py and control, and revision of tLl' Sl'Ctiom on 
Fibrinolysis and Hacmophi lia. 

Reference is made in thl' fibrinolysis section to 
fib ;-in degradation products and their d('teetinn by 
the "Fi ·· test and the hacmagglutination inhibition 
immuno-assay. The chapter on Thrombosis contains 
a discu~sion on the current theories of blood 
coag-u lation. deals with normal haemostasis. haemo­
stasis after trauma and vascular occlusion. followl'd 
by a section on anticoagulants and their control. 

As in the first edition the 4th chapter rcmtaining 
exercises and hints for exa111inations is \\Orthy of 
note by technologists in training. 

The author's practice of describing a l('St 
fo llm,·ed by interpretation and then any further steps 
requi red for identifica tion of defects in coagulation 
makes for easy reading and assimi la tion of fa cts. 

The author claims on page 17 that ba rium 
su lphate does not absorb Factors Il , Vll, IX and X 
from cit ra ted plasma. H owever from experience a 
concentration of 200mg BaSO.t/ ml in citratcd 
plasma , is effective. 

All in a ll this is a very useful boo J.. which 
s·ud en ts of haematology would do well to acquire. 

B.W.M . 
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isolate was iden tified as mouse-virulent Cryptococcus 
neo{ormans. 

It has been emphasised that cryptococci may 
be isolated with difficulty from some patients with 
rryptococcal meningitis and that it is important in 
these cases to inoculate a large volume of spinal 
Auid on each of severa l small flasks of agar. Usc 
of a flask of agar permits a long incubation period 
without undue e\·aporation of \later from the medium. 
The value of cultivating for wall-deficient minobial 
, ·ariants by using hypertonic ml'dia which protect 
the organisms from osmotic stress has also been 
shown to be useful in another yeast infection. In 3 
mstances. wa ll-dcfectiYe forms of candida haw been 
reco\·ered from blood. 

The usefulness of the latex slide agglutination 
test for detl'cting- cryptococcal antigen is pointed out. 

.T.H 
Report of a Case of Vocardia asteroidPs Keratitis. 

cwmark, E., Polack, F. M. and E llison. A. C. 
{1971 ) , Am.]. Ophthal., 72, 81~~-

0cular infection caused by Nocardia asteroider 
is rare . External infections have been reported 
infreq uently. but more recent reports dea l with 
in traocular endogenous infection. 

In this case. Gram and Giemsa sta ins of corneal 
scrapings for fungus and a KOH wet prepara tion did 
not revea l bacteria or fungi. Three days after 
plating the culture. minute mealy white colonies 
appea red along the inoculation stre& k on a blood 
agar plate. The orga nism was a G.-am-pos itive and 
ac id-fast filamentous bacterium. id t>ntified as X. 
as tcroides. . ocardia are usually sensitive to sulph a­
diazin e and frequently to tetracycline and pencillin. 
However. sensiti\"ity tests are warranted to determine 
thl' sensitivity of each new strain . .J.H. 

Reviews 
Experimental Methods in Modern Biochemistry. 
George Rendina. PhD.. Chemistry Department, 
Bowling Grel'n Stat<' L'niversity. contains 333 pages 
including illustrations. 197 1. Publishers W. B. 
Saundt>rs Company, Philadelphia. London and 
Toronto. Price, $8.50. 

I suppose if one is trying to sell a book the re 
a .e two ml'thods one can adopt. Thl' most obvious 
one is to put a nakl'd woman on the cm·er. This 
method would probably not work 'err "l'll for a 
book on biochemistry. The second mPthod, "hich 
is the onl' adopted by the publishers (and perhaps 
the author of this book, is to give it an imprt>ssive­
sounding titll'. I wou ld have expected a book 
('ntitled 'Experimental Methods in :\fodt>rn Bio­
chemistry· to deal with some of the more 
sophisticated research methods curr(:ntly in use in 
biochemistry laboratories. This book is in fact an 
ekmentary laboratory manual in biochemistry suitable 
for second year medical students. No doubt it 
would not ha,·c sold nearly as ,,·e ll had it been SO> 

l'ntit led . 
As a n elementary practical manual m bio­

chemistry th is book is quite good. I t follows fairly 
traditional lin es in that the ea rly cha pters deal wi th 
simple physi co-chemical techniques such as pH 
measurements a nd the elemen t<t rv chemica l 
p roperties of ma terials o f biochemical interest. The 
later chapters cover in a rather sketchy fashion 
some aspects of enzymology and the more m etaboli c 
aspec ts of biochemistry. The book contains in ­
formation that wou ld be quite useful fo r anyone 
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planning an elementary prac:ical course in bio­
chemistry fo r medical or science students. There 
are however several experiments "hich I think are 
of little ,·alue and the re are ex periments that I 
would use instead of the ones in the book if I "ere 
plann ing such a course. I \\·otdd not recommend 
the book to either medical students or science 
students. The only people likely to find it of any 
value are those planning practic<~l courses for 
students, and in any case they should be able to 
obtain a free copy from the publishers. 

JG.T.S. 
Cell Structure. Second Edition. P. G. Toner and 
Katherine E. Carr. Churchill. J.i,·ingstf'ne. J.ondon 
( 1971 l. J:lO pages of text. 124 pages nt plates and 
captions. Price in L .K.. £2.50. 

This book is essentially an intmduction to thC' 
structure and function of the components of cells 
as scC'n in the electron microscopc. T t consists of 
three sec tions. The first part is a detai led 
descri ption of ce ll membranes and surfaces a long 
wi th the means of ce ll contact a nd adhesi on. The 
structure and function of the ce ll components such 
as the nucleus. ribosomes, endnplasmic reticulu m, 
e tc. , is described follo\\"cd by thC' ultrastruc tu re of 
ce lls \\"ith spec ialised functions suc h as secretory 
ce lls, gastric parieta l cells, cell s \\"hich carry out 
a bsorption phagocytosis protection , con trac tion and 
commun ica tion . 

The second pa rt consisting of approximatc ly 
t\\"enty-fivc pages briefly describes E.M. processing 
techniques. com·entiona l and unconventional 
elcctron microscopes, tracer techniques plus a 
cha pte r on th e critical examinat ion of electron 
micrographs, including the recognition of processing 
and technical artefac ts. 

The thi rd part of the book consists of just ovcr 
one hund red electron micrograph~ illustrating ce ll 
componen ts and basic ce ll typcs. 

The description of the c.- 11 components IS 
p ·csented in a c lear and simpiC' manner making it 
e:1sy and interesting reading. I \\onld recommend 
this bonk to anyone "ho is entering the field of 
elf'ctron microscopy or teaching nlC'dical biology. 

D.T. 
Haemolytic Disease of the l'iewbl'rn. Published bv 
Ortho Diagnostics (Obtaining fmm Johnson & 
.Johnson Ltd .. P.O. Box 11-125. Eil<·L"sh<·. Auckland. 

This book is thc third in a >f'nes issued 1)\ 
0 ctho Diagnostrcs. The t\\"o carliC'r issues arc Th;· 
\BO and Rh System and Compatibility Testing. 

I'hP first nine pages contain C'XCC'Ilent stylisC'd 
illustrations " hich clearly sh<"' the sequence of 
"' ents lead ing to haemolyti< disC'ase and the action 
of Anti-Rh Immunoglobulin in p;-evcntion of 
p.-imary immune response. 

The main body of the book deals \\"ith all 
aspects of Haemolytic Disease in se<·twns co,·ering 
Actio logy, Prediction. Diagnosis. Treatment and 
PrcYention. The material is a very clear yet concise 
digest from many major works on rl1t' subject. and 
p:·ovides the reader \\"ith a ll the necessary 
information in one compact book. 

The techniques associated with the prediction 
and diagnosis are given in a separat e: sec tion at the 
rPar of the book . and are easi ly followed. Although 
Ortho products are named throughout this section, 
the basic techniqu es ca n be applied whateve r 
rcagen Is are used . 

The " ·hole boo k is presented in a spiral bound 
form " hi ch makes it we ll suited fnr quick reference, 
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a lthough gentle handling is req uired if it is to be 
kept intact for long. 

Tt is ideal as a reference book for train<'e tech­
nologists studying for the .Z.C .S. or Part [ 
Certificate of Proficiency examinations, and \\"Ould 
be useful revision for cand idates for higher 
Pxaminat ions. The colour illustrat ions lend them­
selves admirably to ,·isual aids for lecturers 1n 
Tmmunohaemotology. 

Tn common \\"ith the other books of the series. 
Haemolytic Disease of the Newborn is avai la ble at 
on ly $1.25. At this price it should be an essential 
part of ('\"C'ry trainee's and tutor's library. 

D.S.F. 
Clinical Chemical Pathology. ~ixth Edition. C. H. 
(;ray. 244 pages. illustrated. Pr;ce in U.K.. £2 .00. 

Re,·isions of this handbook appear at intpn·als 
of abou t three years and in this wav it never lags 
far behind the cunent trends in chemical pathology. 
One of its attractions , in these d'lys of massin• 
technica l tomes. is the compac tness which the a uth or 
and publishe r are at pains to preserve'. Tt is in the 
na ture of things that there must bt some increase 
in size a nd r note that the earliest edition I ,: ill 
possess , the third . contains 196 pages. 

The pre face sta tes that the cha pt ers on renal 
fu nction. biochemica l tests in endocrin e disease and 
bi,Jchemical genetics have been vi ctually rewri ttcn 
and that a new chapter on the chemical pathology 
of the lipids has replaced that concern ing 
miscellaneous topics. All except four of the remain­
ing chapters have been revised. The illustrations. 
a lthough approachi ng the limits of legibility. arf' 
\\·e ll chosen: those relating to the cnun tercu rTC'nl 
osmotic multiplier, the Davenport diagram. and 
those in the chapter on Bioc hemica l Genetics arc 
particularly useful. 

The chapter on Plasma Proteins proYides a good 
basts lor understanding the immunoglobulins and 
immunological disorders and providcs reccnt 
rrferenc<'s for further reading. The chemical 
pathology of the lipids is a lso adequately dcalt \\"ith 
but although it is not the function of this book to 
dwell on technical matters. one f<:lt the illustrations 
\\t'rC' pcrhaps a little idealised. Thc chapter on 
Diabetes \\"as possibly onp of those not rc\ ised as no 
rcfrrenrt' is made to the hyperosmolar non-ketotic 
,·arieties of tlw disease "hirh han~ reccntly become 
prominC'nt in the literature. Tn relation to the C.S.F. 
1t rs stated that certain neurological diseases lead to 
abnormalitiC'S of the outdated Lange Colloidal Gold 
C:un·e. Tt \\"ould be helpful to add that quantitation 
of gamrnag lobulin or lgG provide more direct infor­
mation partirularly in mult ipl e &c lerosis. These are 
minor points. It is surprising hm,· much infocmation 
IS packed into these pages. This is achieved b) 
a,·oiding d iscussion on unresoh·ed issues and hypo­
thesis. In this regard the book fu lfils a useful function 
as an initial introduction to clinical chemical 
pathology "hich is of course the au thor's intention. 

The book pro,·ides an excellent background for 
Technologists preparing for their final examinations 
and in fact. fe\\ of us engaged in chemica l pathology 
\\"i ll want to be without this modestly priced volume. 

R .D.A. 
Textbook of Biochemistry. T enth Edition . A. Mazur 
and B. Harrow. 727 pages, profusely illustrated. 
1971. Publishers, W. B. Saunders Company, Phila­
delphia, London and T oronto. Pri ce in N.Z., $15.00. 

The title, "Textbook of Biochemistry" does 
little to indicate the contents of a book of this 
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nature. Nowadays the field is so la rge and va ried 
tha t it is necessary to ascerta in whether the con­
tents a re animal. vegetable or mi crobiologica l. This 
however is a n es ta blished tex tbook first published 
in 1938 and bears its trad itional title a lthough it is 
pe rhaps bet ter known by the a uthors' names. It is 
intended for use in an introductory course in bio­
chemi stry for ' undergrad uate sen iors· of Ci ty 
College, City Uni,·ersity of New York. T hese stu­
dents " ill have completed courses in biology, 
physics, mathematics, general chemistry and organic 
chemistry. 

This is not a simple introduction; there is no 
attempt at sweetening the pi ll, no evasions nor con 
cessions. Where mathematical treatment is ca lled for 
it is given . Two significant advances in biochemistry 
pervade this tex tbook. T hese are the clarification of 
the cellular macromolecules, pro tein a nd nucleic 
acid a nd the identification of the coded base se­
quences of the amino acids. T his is exemplified in 
the chapter on biochemical gene tics. I t a lso brings 
the reader into the forefront of cu rrent inves tiga tion 
in regard to the phenomenon of feedback in hibition 
of enzyme ac tivity a t a cell ula r level. Indeed most 
of the ma teria l is discussed to the point of hypo­
theses. 

T o ill ustrate the depth of treatment g iven. to 
the various subjects, prote in is subd ivided mto 
chemical properties and structure. The latter section 
dea ls wi th primary. secondary, tert iary, quaternary 
and quintary structures ; that is from th:! simple 
amino acid to the aggregated mu ltiprotein systems 
mch as the mitochondria. The size, shape and fun c­
tion and how these were determined , is explained 
in each instance. T he qua ternary struc tures a re 
exempli fied by the haemoglobins and the isozymes 
of L .D .H . and thei r structures a re illustra ted . 

Ve ry li ttle is ta ken for granted a nd preliminary 
matters are genera lly disc ussed . From a revision 
point of view terseness is legitimate. In the chaplet 
m enzymes the J\lf ichaelis-Menton equat ion and its 
modifications are derived from first principles. T hC' 
current concept of enzyme action is described. This 
is the close approximation of the active sites of the 
enzyme to the substrate and is brought about b) 
the fo ld ing; of the polypeptide chain forming a thre<"­
dimensional structure which " fits·· the substrate. 

T he physiolo~ical chapters g-enerally reft't to 
mammalian tissues although some examples bear 011 

nther life forms. Many of thf' illustra tions are 
iamiliar and the blood normal concC'ntrat ions an• 
from Bodansky and Bodansky 1952. A reference 
to 0.2 '7r glucose would no t please the International 
Union of C hemists! Another m inor point, [ did 
not find a reference to calcitonin in thf' hormone 
section. 

T he final chapter on imm unoc hemistry is worthy 
of note providing a useful survey of its various 
aspects and characteristically providing an illustra­
tion of the amino acid seq uenct' of Bencf' Jones 
proteins. 

To sum up, this is no t a textbook for the un­
initia ted but would certa inly provide a n excellent 
reference text for N .Z.C .S . candida tes and those 
prepa ring for finals in Chemical Pathology. 

R .D .A. 

Laboratory Assistants Examination Review Book. Vol. 
I. l st Edi tion . Edi ted by Alvin M. R ing, M.D. 
Medical Examination P ublishing Co. (Inc.) New 
York, 1971 , 178 Pages. Price in N .Z. approx. $7 .70. 

In reviewing a book of this nature there is a 
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great tempta tion to launch forth on a review of the 
advantages a nd disadvantages of multip le choice 
ques tions a nd of ' true or fa lse ' type ques tions. It 
is unfortuna te that degrees of rightness a nd wrong­
ness arc elimina ted in such q ues tions; no judgment 
or persona l opinion of any kind enters into it. T hey 
are wholly obj ect ive and can be a nswe red at speed. 
Therefore bearing in mind tha t these types of q ues­
tions impose an art ific iali ty and a rigid ity on the 
questions, th is book can still be very usefu l in cer­
tain circumstances. It was compiled in a realistic 
environment of students; this is certain ly a point 
in favour of the volume. 

The purpose of such a book of examination 
questions is debatable bu t this book is recommended 
for students who require a method of revision priot 
to examinations. Some of the quest ions would be 
suitable for actual use in examinations, but examiners 
would be better advised to se t their own style of 
question. Readers will probably be familia r wi th 
the series to which this book belongs. Two p rev ious 
, ·olumes have been of some use to Medica l Technolo­
gists ( i.e. Medical T ech . Exam. Review Vol. I a nd 
Vol 2 ) . Presuma bly the standa rd of questions in 
those volumes is meant to be higher than this present 
volume for Labora tory Assistants. H owever. the 
present volume is not rea lly suitable for New Zea­
la nd conditions as our T echnical Assistant Examina­
tions are specialised and this book is in fact sp read 
over six d ifFerent subjects in Med ical Technology 
and as an edi ted volume, each sec tion was compiled 
by a specialist in that fie ld. 

The fie lds covered a re as follows ; 250 questions 
on Urinalysis ; 148 questions on General Laboratory 
T echniques, ra nging over various subjects inc luding 
Q ua lity Control; 200 ques tions on Microbiology a nd 
Pa rasitology; 400 q uestions on Haema tology; 200 
ques tions on genera l chemistry applied to clinical 
biochemistry, so in actual fact the C hemistry is 
somewhat of a misnomer; 150 q uestions on Serology 
as applied d iagnostica lly ; 150 q uestions on Blood 
Banking. 

Tht> reference given beside each question refers 
to books listed at the back of this ,·olume, books that 
a re not in common usage in New Zealand . (In fact 
of the 24 references only about eight are in common 
usage in N.Z. ). This n•view book naturally has 
the answers to the multiple choice questions set out 
in tabular form at the back of the volume. 

T he Instructions which precede each section of 
groups of different types of multiple choice ques­
tions arc not very c learly marked so that often there 
are many pages to be thumbed through to search 
for instruc tions pertaining to questions. This of 
course would be overcome by using the book 
sequentially. Apart from multiple choice questions 
there are a lso such items as 'select the mos t closely 
rela ted item'. Many of the multiple choice type 
ques tions are very origina l bu t it is doub tful if 
these a re abou t important aspects of the subject. 
Some of the a nswers given a re too rigid, and occa­
sionally none of the choices f rom which selec tion is 
to be made is truly correct. 

The charac te ristics of good test ques tions a rc 
variable. The item must discriminate between 
examinees who a re more competent and those who 
a re less competent with respect to the particular 
point in question. The item must be phrased in 
such a way that it probes the knowledge of students 
without making them wonder what the question 
really means. The item should not merely be a 
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memory-recall type of ques tion. The i tem must be 
clear a nd concise. Most of the i tems in the examina­
tion review book would in fac t be acceptable under 
the above ca tegories of acceptable quest ions. Snap 
checks on the cor rectness of the answers fa iled to 
reveal any mistakes but in past volumes such as 
the Medical Tech. Exam. Re,·ie\1 Vol. I or 2 there 
were, in fact, a fe\1 incorrect answers listed. 

For any laboratory \lith Third Year Trainees 
or Technical Assistants about to sit qualifying 
examinations this is a usefu l book to have on the 
shelf to enable students to do some re\·ision on 
their own accord and tC'st their own knO\dedge 
before arriving in the examination room. This 
volume is a lso a challenge to the qualified technolo­
gist and will serve as a stimulus to further reading 
by those who tend to rest on their laurels! 

M . .J.G 
Medical Parasitology. J. Walter Beck. B.S .. M .S. 
Ph.,D. and Elizabeth Barrett-Connor, B.A. , M.D ., 
D.C.M.T. (London), 210 pages with 150 illustra­
tions. C . V. Mosby Co .. St Louis ( 1971 ). Price in 
U.S.A. $10.95 . 

T his book is wri tten for the teac hing of medi­
ca l parasi tology p rimari ly to medical studen ts, but 
also as a guide to technologists and prac ti sing phy­
sicians . T he auth ors' obj ec tive has been to p rov ide 
a study programme for the studen t . At the end of 
each chapter is a series of review q uestions and a 
lis t of references. 

As to be expected th e cli n ical aspect . p 8rticu­
larly trea tmen t, figures large ly. H o"·ever, the tech­
nical side is not overloo ked: a useful append ix gives 
:letails of diagnos ti c labora tory procedu res . 

Con ten t of this book is divided in to th~ee major 
categories :-

! Protozoology amoeba . flage llates, ci li ates. 
sporozoa and a lso a fift h division including 
protozoa of undetermined nature. 

II Helmin thology inc luding roundworms. flat-
., orms and spiny-headed worms. 

ITT Arthropology covering centipedes, tongue 
worms. crabs. crayfish and copepods. spiders. 
scorpions and mites, ticks and insects. 

For com·enience of study the content of each 
;ection is a!·ranged from the simple to the complex. 

Although beautifully illustrated T feel that for 
detailed study of o\·a and p:uasi te morphology dia­
g ·ams could be better labelled. 

This book, "ell presented and easily read. 
has a definite place in the laboratory libra!)' a l­
though the information presented can be obtained 
in more detai led form from standard texts . M.J. 

Introduction to Blood Banking. Robe rt M. Green­
dyke, M .D., and Jane C. Corner, B.S.. M.T. 
(A.S.C.P.) Medical Examination Publishin'\' Com­
pany, Inc ., New York. 1970. Price in New Zealand 
$8.00. Pages: 184. 

The book is loose-leafed in a p lastic binder 
and consists of twenty-one chapters and a glossary. 
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Only six of the twenty-one chapters are devoted to 
blood g roup sys tems ( 46 pages) . 

T he tex t as a whole leaves a lot unsaid . In t ry­
ing to make the subj ect easy for a beginner ( indeed 
it is an Introduction to Blood Banking ) . it makes 
some errors by over simpli fication. At the end of 
each chapter there are several books recommended 
for reading. lf in fact these were a ll read by the 
ltudent. he would be rich in knowledge on the sub­
ject. 

The first chapters deal with the composition 
:1nd function of blood and disorders associated with 
blood and circu latory function, fol lowed by general 
principles in lmmunohaematology and Genetics. The 
ABO, Le" is and Rhesus blood group systems are 
each allotted a chapter but the next three chapters 
"ontain all the other blood group systems mentioned . 
Practical considerations in methodology: routine 
blood typing: compatibility testing and identification 
of ir.-egular antibod ies are dealt "·ith moderately 
well a lthough the crossmatch technique would be 
considered inadeq uate in New Zea land . 

T he chapter 'Compli cations of Blood Trans­
fusion' is worth meri t. Contai ned therein is a 
list of checks for a tech nologist to perform in the 
event of a haemoly tic transfusion reac tion. To the 
'on ca ll ' tec hn ologist at :) a .m. this could be 
invaluable. 

' H aemolyt ic Disease of th e Ne"·born ·, is covered 
reasonably well a nd incl udes a list of desired blood 
groups for excha nge transfu sion in the even t of 
R hesus antibodies being p resent. 

Leucocyte Antibodies and Histocom pa tibility 
tes ting is briefly men tioned and the in teres ted reader 
is re ferred to Journa ls to obta in full information. 

T he chapter on Blood D onors is qui :e com­
prehensive for any tech nologist havin g con tact with 
donors giving blood and being required to select 
donors on thei r medical history. I t is in fact 
pleasing to find the information set out in an 
easi ly referable manner . 

' Blood storage and Processing of Blood Com­
ponents·. p:·ecede a chapte:· on the use of blood 
components. Finally a chapter on Technical and 
Administrati,·e Controls reminds the reader of the 
imponancc of strict adherence to the rules f01 
anyone working in a Blood Bank. I "·as particu­
larly impressed with a paragraph on working con­
ditions "hich points to distracting influences that 
ha, ·e no place in a Crossmatch Laboratory. 

The G lossary 1\0uld be inclined to convey 
hlse imp:·essions to a student who wished to usc 
this for examination purposes. Again the tendency 
to simplify to the point of falsity makes me hesitant 
about the value of this book as a recommended 
text for reading. 'Ocetning \\'ithout air· to the 
enlightened is a ,·acuum - not as the autho:s state 
' anat>~obic ·. 

This book is not entirely without merit but 
;hould not be relied upon to gi,·e accu,-ate informa-
tion for examination purposes. L.W. 

Book Received 
Fundamenta ls of Clinical Haematology by Leavell 
and Thorup. 3rd Edi tion, 659 pages with illus tra-

tions ( 1970) . Price m N.Z. $18 .00, h11n N . l\1. 
P eryer L td. 



DEPENDABLE 

FIRST AGAIN ! 
LIPID-TROL 
A comprehensive abnormal lipid profil e i ncluding an abnormal Triglyceride. 

BORDERLINE P.T.T. CONTROL 
The idea l control for the " overlap " range. A problem area in every screening test. 

FIBRINOGEN 
DETERMINATION SET 
A simpl.e, economic and quantitative method. Measures Fibrinogen levels from 50-800 
mgs/ 1 OOmls. 

AUTOMATED 
BLOOD TYPING SERUMS 
large volume artisera for use without dilution in multichannel instruments. 

DEPEND ON QUALITY 

Ms.Gaw Ethic:als-lsd 
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Announcing new 

a complete reagent system 
for quantitative colorimetric · 
assay of serum amylase 

I t1 
«&4.w.!t WARNER _,a. a; 

,.0. Box 430, Auckland 

A new approach to amylase methodology 
The DyAmyl procedure employs as substrate 
a starch (amylopectin) co"atently bound to a 

w react1ve dyestuff. The enzyme, a-amylase 
hydrolyses the starch polymer at the a-glycosidic 
ll1kages, to yield alcohol-soluble fragments. 

.. xl 

At termination of the reaction, unhydrolysed sub­
s! ate alcohol-insoluble matenal and serum protein 
are removed by precipitation. Amylase activity 
is estimated by colorimetric measurement of the 
dyed degradation products remain ing in solution. 

Simple/ rapid! linear I stable 
The system employs just two reagents, substrate 
and precipitant. All you need do is incubate, 
precipitate, centrifuge and read. From start to 
l'nish takes about 25 minutes. The reaction 
follows linear kinetics with respect to both time 
and activity. Serum proteins do not interfere; 
a serum blank is not needed. Substrate concen­
tration is high, the need for re-assay is minimised. 
Reagents and end point exhibit excellent 
stability. And ... the complete procedure is calibrated 
and controlled with Versatoi"'-E and Versatoi-E-N . 



SEND FOR 125mls 
FREE SAMPLE 

AND DATA SHEET 

is a revolutionary new 
surface active 
agent providing: 

* greater efficiency and 
speed in cleaning/ 
radioactive decontan1ination 

* complete rinsability from 
any substrate 

* total safety in use 

* reliability 

* biodegradability under any 
conditions 

and is free from all trace 
of phosphate pollutants 

xli 

STANDARD PACKS 
1 kgm $5.80 

5 kgm $21.00 

EX STOCK 
AUCKlAND/WELLINGTON 

SOLE N.Z. DISTRIBUTORS: 

Geo. W. Wilton & Co. Ltd. 
P.O. BOX 367, WELLINGTON, 1. 
P.O. BOX 9071, NEWMARKET, 

AUCKLAND. 
P.O. BOX 5046, DUNEDIN. 



-Colorimetric simplicity! -Reaction rate accuracy! 

-Single vial concept! 

C-System- an add ition to the Boehringer Mannhe im range of sing le vial enzyme tests 
which are simp le to perform, requiring only 2 pipett ings and giving a result in less than 
10 minutes. You may already use UV-System which ut ili ses the absorbance of 
nicot inamide coenzymes to measure enzyme act ivities kinetica lly. In contrast 
C-System emp loys chromogenic substrates but sim il ar ly the enzyme act iv ity is 
determined by t he rate of format ion of a react ion product. Thus greater accuracy and a 
more re liable diagnos is is ensured. 

Y-GT 
Y-Giutamyl transpeptidase 

"Y'- GT is a sensitive enzyme test for 
the detection of chronic hepatic 
disease. particularly that due to 

alcoholism"- Rosa/ki eta! 
Annals. Clin. Biochem 7 

(1970) 143 

C-system 
Colorilllelric Single vial test 
Test unitaire colorimetrique 

LAP f& 

LAP 
Leucine aminopeptidase 

" Increases in serum LAP are caused 
by extra hepatic blockages of the 
bi le duct, intra hepatic cholestasis, 
and Cholangitis"- Fleisher eta! Pro c. 
Mayo-C!in. 32, 410 (1957) and 
Goggel eta/ Therap. Monat. 
Mannheim 10, 254 (1960) 

C -system Y'-GT Cat. Ref. 15794 TMBG pack of 20 vials 
LAP Cat. Ref. 15793 TM B F pack of 20 vials 

~ ;{c)M:I\Jio~G~~T~:;~~~SUPPLIES LTD, 'U Auckland, Wellington, Christchurch, Dunedin ooso o1 
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Directions for Contributors 
Adherence to the following instructions is necessary in order to ensure uniformity of presen­

tation, and all contributors are urged to study them before submitting their manuscripts. 
Manuscripts should be typewritten on one side only of good quality quarto paper, be double 

spaced and have a one inch margin all round. They should bear the author's name (male authors 
give initials and female authors one given name), address and (if this is different) the address of 
the laboratory where the work was carried out. Carbon copies are not acceptable, and nothing 
should be underlined unless it is to be printed in italics. The use of italics to denote emphasis should 
be avoided, .if possible. 

ILLUSTRATIONS 

The T oumal will bear the cost of a reasonable number of illustrations, but these 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 should 
be made in Indian ink on stout white paper, somewhat larger than required for reproduction. 
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should be typed on separate pieces of paper and numbered in Roman numerals. 

NOMENCLATURE 
Scientific names of micro-organisms should be in conformity with the style adopted in the 

latest edition of Bergey's Manual of Determinative Bacteriology and should be underlined to indicate 
that they are to be pr.inted in italics. Abbreviations such as CSF for cerebro-spinal fluid are per­
missible, but their meaning must be clearly indicated when first introduced. Conventional abbrevi­
ations such as ml. for millilitre are acceptable without explanation, but authors should note that the 
correct abbreviation for gram (or grams) is g. and not gm. or gms. 
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used in superscript within the text. In the list references should include the surname of the author, 
followed by initials (or by one given name if the author is a female), the year of publication in 
brackets, the abbreviated title of the publication (underlined to denote italics), the volume number 
and the page number. If there are three or more authors, the first author's name may be used in 
the text followed by the words et al., but the names of the co-authors must be given in the list. 
The abbreviation of titles of periodicals may be copied from World List of Scientific Periodicals. 
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