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Directions for Contributors 
lu the interests of uniformitr, the following directions should be 

followed h)' ull contributors to the journal. 
Mnnuscripts should be typewritten on one side only, of good quality 

quarto sized paper, be double spaced :md with a l!in margin. They 
should bear the author's name lmale authors ghe initials, female 
authors one gi\'cn name), address, :md (if this is different), the address 
of the laboratory when: the \\OrL: "as ··anied out The manuscript 
should take the following form: Introduction; materials and methods; 
results; discussion and condusion; sununary: acknowledgments; refetences. 
Carbon wpics are not acccptublr. Nothinll' should be underlined unleu 
it is nl'ccssary that it be printrrl in italirs . 

II.I.USTRATIOl\S. Crapln and diagrams a1 e tennrd ' figures' 
and should be numbered in tht• order of their appearance in the text. 
Figures should he drawn in lndi.m ink 011 stout white paper l;trger than 
required for the text. Legends to the ligures should bl• typed ~eparately 
and attached. Illustrations, J).lrtkularlr half tone blocks, should be 
sparingly used. Half tone blocks are tefnn·d to as 'platt·~' and thi'M' 
:.~rain an~ numbcrt·d in scquem·e and th(' captions arc t>·pcd and attached. 
Elaborate tables should be kept to a minimu111 but any necessary tables 
should be typed on separate shrl"tS of papt•r and numbered in roman 
numerals. 

NOMENCLATURE. Scicntilit· nauw> of mino-organisms should 
conform with the system adopted in the latest edition of Beriey's Manual 
of D~tuminatiue Bacteriology and underlined to indicate that they are 
to be printrd in italics. Cullerti\·c names for groups of bacteria such as 
>taphyloror.ci, salmonellae, etr., >hould nut be underlined. Abbrc\'iations 
<uch as C.S.F. for cerebro-spinal fluid, are only permissible if their mean
ing is dearly indicated when first introdund. Conventional abbre\'iations 
sut·h as mi. for millilitre and rmm. fo1· ruhic millimetre are ncceptable 
without «·xplanation. !\ames of dtemir•tl suhstancl'.s should conform to 
current t hemical practice and care <houltl he takrn to Sl"e that rhemi,al 
formulae are <'Orrect 

REIIERENCES: Only papers dusclr rc:l.tted to the author's work 
,Jonuld be quoted. Contributors should studv this issue of the Journal 
for t•xamplcs of the preferrrcl rnNhod of rnak:ng referr.nec. All reierenrr~ 
~•rc brought together at th•· rucl in alphabetical order ilrtd numbered 
In the list, referenres should indude (I) Surname followed by the initiah 
of the author(sl, (2) Yea1 of publication iu btarkcts (3) Abbreviated 
title of the periodical according to World l.iu tJ/ Scitntific Pniodicals or 
to World M'dical Puiodtcnls ( underlincdl , {ol) Volume, (5) Page 
numbers. If there are three or mon· authors the words d al may be added 
to tht• name of the first author in the te.xt, but the names of all co
authors must be ~i\·en in the list. References to books should include (I) 
\uthor(s) or Edttor(s)

1 
(2) Year of publication in brackets, (3) Title 

{underlined). (4) Edit1on, (5) Page numbrr refrrrecl to, (fi) Name of 
Publisher and Plare of Publication. 

REPRINTS. Authors may receive n minimum of 50 reprints at cost 
price. These should be ordered whrn returning rorrerttd g11lley proofs. 

!'ROOFS. Whenever time penuits, authors will ha\'e the opportunity 
to correct galley proofs before publication. ~o major alterations will be 
permitted unless the author is prepared to stand the cost, and proofs 
must br rl'turned within three da)·s of receipt. 
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your finger tip I controls an enzymatic clotting systerr~ 

the only control 

'u truh 't'""''"'' 

ttlmlih nmlrotlf'tl 
throu, huul 

it can detect small changes in the lett em·ironment. 

that it can he the standard for a prothrombin time control 
because it is: 

and controlled witlr regard to accelerator factors, pH, 
salt concentration and ionic strength. Thia balance ruor· 
abarpens the sensitivity of Diagnoatic Pluma 
Warner-Chilcott. 

-in our leboratorie~ opccial~ing only in hlood coagula· 
lion for twenty yean. 

- Mondardizcd at 100% and at , ·arious dilutions through 
6~11% of normal activity; stand3nlized lor coagulase 
letting against negative, weakl)· positive and strongly 
positive coagulase-producing organisms; easy to handle, 
aimple to reconstitute, ready to u!c at any time, stable. 

- test-to-teH ami \'ial-to-vial makes it the 'tandard lor 
prothrombin time determinations us 11 ell a• other coagu· 
lntionstudies. 

.\tid lo ll•i•lhr rc:!-uun L'!'l i u( l"t·nl)' )•·an' t"\1"-'Ji••Ju:e in 3.IIIJiuJSt"!. uf roDI(UI.l liun 
re.ring an1l Y" " can...- whv Ill AGNOSTIC I'L\S\1.-\ ha• "" •·qual. 

( I . 

IIIAG:"'OSTIC I'LAS~IA Wan~t·r -Cioilcnu, rl~r trul~ nnrrnal "'nsili•·• •·rozyrnotit- <oagulation 
r onlrol, is 11\IHiloblc in ll(l'H~ or Iron 0 .5 mi. vial"l. 

rtfli' ..... ~.W ARNE R uw~a,bi. 
21 • 23 Federal Street, Auckland 
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Diagen 

T"W'O-SEVEN-TEN 

Reagent 

A PRODUCT OF BRITISH RESEARCH AND MANUFACTURE 

The use of T\\'0-SEVEN-TEN reagent simplifies the technique 
of routine testing during anticoagulant therapy, since it is only 
necessarr to add a measured volume of the patient's blood or 
plasma to a measured volume of the combined reagent and observe 
the clotting time. The clotting time is then con\'Crted into percent
age activity by reference to the calibration curve supplied with 
each batch of reagent. This obviates the necessity of preparing 
brain thromboplastin or purchasing commercial thromboplastins 
with the attendant difficulties of standardising, re-checking, 
deterioration, and contamination with factor VII or inhibitors. 
There is also considerable saving in technical labour, which is of 
special importance to the small laboratot >' where it may be diffi
cult to drvote sufficient time to careful standardisation for a small 
turnover of patients on anticoagulant therapy. 

Sole New Zealand Agents:- · 
ETHICALS LID., 

P.O. BOX 18-040, GLEN INNES. 

Made in England by:
DIAGI':OSTIC REAGE~TS LTD., THAME, OXQ:-; 
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URASTRAT 
(WARNER-CHILCOTT) 

urea nitrogen assay system ... 

uncomplicated 
accuracy 

The Urastrat& chromatogrllphy strip below contams, in precise amounts, all the 
reagents required lor one fully quantitative Urastrat urea nitrogen assay. 
Serum volume: 0.2 mi. 

Time required: 1 minute working t1me, 30 minutes mcuballon at room temperature. 

40•t1Sl bO)(II 

:usa-test boxu 

40/· 

125/· 

Outwardly simple, the Urutr1t assay is 
actually a precisely controlled sequence of 
chemical reactions closely paralleling those 
ol the Conway mlcrodiffualon metho:j. 

Aa the serum rlsoa up the Urastrat strip 
by capillary actoon, a zono of buffered, 
high-potency urense (speclelly purified by 
dle/ys/s) splots the urea present, yielding 
ammonia In quantity proportional to the 
urea nitrogen concentration. 

Next, K2COJ releases the ammonia as a lree 
gas. Ascent of the serum stops at the 
plastic barrier, but the gaseous ammonia 
migrates upward to be trapped by the 
tartaric acid In the Indicator band, causing 
a pH change which turns the bromcresol 
green Indicator from yellow to blue. 

The mora urea nitrogen originally present, 
the more ammonia Is trapped and the 
higher the blue frontier rises on the 
Indicator band. 

After 30 minutes Incubation at room 
temperature you measure the height of the 
color change In millimeter•. tr1nslate Into 
mg. urea nitrogen/tOO mi. aerum by a 
almple calculation. 

For full Information write to 

-

tartaric acid 
plus 
bromcresol· 
green 

.,-t-t---- indicator 
) 

·-

-

plastic barrier 

buffered urease 

_ 0.2 mi. serum 

4W.OU.R.W ARNE R entiOdU 
1".0. BOX 430 AUCKLAND ~ 
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Features: 

Q·ESS 
PRE-WEIGHED, FOIL
PACKAGED, DEHY

DRATED CULTURE 
MEDIA 

PRE-WEIGHED QUANTI
TIES OF p 0 w D E R I 
SEALED UNTil THE MO
MENT OF USE, IN LIGHT 
AND MOISTURE - RESIS
T ANT FOIL ENVELOPES 
EACH CONTAINING A 
QUANTITY SUFFICIENT 
TO MAKE A SPECIFIC 
VOLUME OF FINISHEC 

MEDIUM. 

1. EXACT WEIGHTS FOR CONVENTIONAL VOLUMES . . . 
Eliminates Accidental Errors. 

2. SEALED Till THE MOMENT OF USE . . . 
Just Snip at Tear Open, and Use. 

3. EFFECTIVE LIGHT BARRIER ... 
No Degradation of Nutritional Components. 

4. EFFECTIVE MOISTURE BARRIER ... 
No Changes in Bulk Density Due Ia Ambient Humidities, 
No Coking- Powder at Optimum Conditions for All Requitemenls. 
Nutritional Value Maintained. 

5. ELIMINATES WEIGHING, MANY STEPS AND USE OF EQUIPMENT OR 
ACCESSORIES. 

6. A PRECISE, RAPID, fiMESAVING PROCEDURE ... 
Instructions on Each Envelope. 

7. AN INVENTORY SAVER ON MEDIA INFREQUENTLY USED. 
8. A PREREQUISITE FOR MEDIA USED DAILY . . . 

Significantly Multiplies Savings of Time and BeneOis Secured from Reducing 
Spoilage and Waste. Provides Media of Uniform Choraclerislics and Maximum 
Performance. 

Sole Agents for Baltimore Biological Laboratories • 

BIOLOGICAL LABORATORIES LTD. 
Woodside Avenue, Norlhcotc. 

Private Bog, Northcote, Auckland. 
Telephones 18-125 and 19-748. 
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We illustrate our WB. 400 Woter 
Both 14" long x 12" wide x 61" 
deep with two •toinleu 1leel rocks 
eoch accepting twenty-four 5" x i" 
lubes. 

This well designed both features the 
lote•l developmenh in temperature 
control ond engineering techniques, 
and is now manufactured In New 
Zealand for your benefit. 

Uniform, accurate 
temperature con
trol Ia 10o•c. 

Temperature fluc
tuation 0.3 •c. at 
37"C. 

• Graduated ther-
moswitch dial, 
indicating pilot 
lights. 

• Polished stainless 
steel interior ond 
hinged gabled lid. 

• Spore• and foe· 
tory 1ervices ore 
availabl.,, 

• Units constructed 
lo any size to 
specifications 

CONTHERM 
UNIVERSAL 

WATER BATHS 

CAT: WB ,400 

MANUFACTURING LABORATORY SUPPLIES LIMITED 
P.O. Box 2997, 

WElliNGTON. 
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A well aimed blow by Pyrex 
A machine called the Turret Chain made these: it 
automatically makos blow:~ware such as flasks, beakers 
and othor t'/pDs of laboratory ware, to a very high 
standard of uniform·t,. It's the only machine of its kind 

in Europe, Just a1 example of how PYREX, the first and 
most imporla~t source of borosilicate glassware in this 
country, use the l11test a:>d bost processes available. 
PYREX are always improving their production methods to 
attain even higher slandards of quality. This is ono good 
reason (among mcllY I why everyone who is lool:ing for 

quality glassware, looks for PYREX. 

Pyrex beakers and flasks 
are made in all 
practical sizes and 
shapes for students 
routine or research 
work. 

Extremely low 
expansion 
coefficient 
virtually eliminate• 
breakage frol"' 
t hermal shock 
allows more robust 
construction giving 
greatly increased 
mechanical 
strength 

High stability 
against atl11ck from 
water and all acids 
I excopt hydrofluoric. 
and glacial 
phosphoric) 

Therefore durable, 
accurate, 
economical, 
dependoble, 
most used. 

Laboratory and scientiAc glass 
\~crcdl:ed '01" rllnllnl'll: 
Kempthntne l'ros.;er & Co.'s :S Z. Drul( Co. Ltd., P.O. Dnx 

3l!l. Jlunrdln. 
="ntlnnal Oalry .\ '" J.td., 1'.0. Rox 28, Wellington. 
lirlentltlr & J,ntJilratory ~~ulpmont or :.:.z. Ltd., 1'.0. Do• 

619, Atu•klnnd. 
Townwn & ~INrer J,td., 1'.0. Dox !ll U, Auckland. 
Watson VIctor J.td., P.O. nox 1180, Welllng.on. 
G. W. Wilton & <:o. J,td., P.O. Box 36i. Wellington. 
Industrial Snles .Export Dlvl!lon-Uames A Joblln!f & Co. Ltd .. 

Wear Ola-. Work,, Sunderland, J.:n!flnnd. 

H.Z. Agents: MESSRS F. 0. & H. S. HART, 
9 Hollond Street, Wellington, C. I. 
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Five years ago ntost labs in U.s.A. 
were still using other thromboplastins. 

Today 1nore than 800Jo 
have changed to Simplastiri. Wlzy? 

Such changes are not made lightly. 
Each laboratory had its reasons: 

Dependability Simplastin's repro-

ducibility from vial to vial and Jot to 
Jot is guara11teed. We make sure of 
reproducibility by rigidly controlling 
such factors as particle size and 
number, pH, ionic strength, moisture 
content, temperature stability. We 
.standardize Simplastin against nor
mal and dicumarolized plasmas, 
against whole and dilute Diagnostic 
Plasma Warner..Cbilcott and against 
other lots of SimpJastin. For accu
racy in prothrombintime determina
tions, the thromboplastin must give 
reproducible results. Simplastin 
always does. 

Purity To laboratories that used to 

use liquid commercial thromboplastin 
preparations, this has been a signifi
cant consideration. (To stabilize 
thromboplastin in suspension, the 
manufacturer must usc a preserva
tive. Preservatives commonly used 
for this purpose are phenol (carbolic 
acid) and formaldehyde-both en
zyme poisons thut can make pro· 
thrombin times less reliable, especi· 
ally with patients on anticoagulants.) 

Convenience For laboratories 

that once made their own thrombo
plastin or extracted it from dried 
brain preparations, this has proved to 

time and trouble than the do-it· 
yourself procedures - and you 
couldn't make a finer thromboplastin 
by any means. 

Economy Thanks to the no-waste 

vials ( 6 and 20-dctermination size, to 
match your laboratory load), the 
skilled time saved by simple recon
stitution, and the less frequent calls 
for "repeats", many laboratories find 
that their cost per test is lower with 
Simplastin. 

"It's the standard" Simplastin 

ha~ become the standard thrombo
plastin in most coagulation research 
laboratories. and wherever results 
must be readily comparable to those 
obtained in other laboratories. 

Tht!SI.' are typical reasons why so 
num~· laboratories ha1•e changed to 
Simpln.l'till. And why 1·ery, very few 
htn't clurnged nga;n. 

Like the finest product in any field, 
Simplastin is flattered by many imita
tors. They come and go. Even more 
gratifying is that year after year more 
and more laboratories, and more and 
more patients, benefit from our con· 
tinuing efforts to make Simplastin the 
finest thromboplastin available. 

be an important advantage. Adding ~~~<Uar.JieWARNER -aa.A'd. 
n • "ater to Simplastin takes a lot less AUCKLAND 
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MERCER 

Bacteriological 
Autoclave 
!Rectangular Type) 

Theoe rectangular, sin g I e· 
jacketed units ore ideal for 
Bacteriological Work, in that 
all chamber space is working 
space. Type illustrated is 
flttcd with flush panel, mount· 
ing adjustable thermometer 
and adjustable timer ••• both 
being integrated to permit pre· 
setting by means of keys, of 
both temperature and time, 
taking the guesswork aut of 
all types of media sterilising , 
Any temperature may be 
selected up to the equivalent 
of 301b presiure for any 
length of lime required up to 
60 minutes. Push -button con 
trot, light stage indicator. 

erce SINCE 1884 

Christchurch: J. Mercer and Sons ltd. Hood Office: 
Moorhouse Avenue. 'Phone 69 679. 

Wellington: 10 Vivian Street. 'Phone 53-410. 
Auckland: 36 Corr Road, Mount Roskill. "Phone 

558-054 (3 lineo). 
Otago and Southland: Home Heating Supplieo Co. ltd., 

17 St. Andrew Street, Dunedin. 'Phone 70-052. 
8.4 
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ENZYME ASSAY SETS 

The liquid substrates employed in enzyme assays are tedious to prepare 
by norrr.al methods and even under deep freeze their stability is limited. 

From the stable solid substrates in pre-weiflhted quantities which are 
provided in B.D.H. Enzyme Assay Sets they can be prepared accurately and 
conveniently in small amounts, sufficient for a specified number of tests as 
they are required. Substrate and ancillary reagent packs allcw for multiples 
of ten LDH determinations and twenty-five SGO-T or SGP-T assays at a time. 

Each set contains a standard or range of standards which may be used 
to calibrate the substrates st.:pplied and the user's spectrophotometer or 
colorimeter. The sets are suitable for most pL;blished methods and 
modifications, including automatic methods when: tl.ese are appropriate. 

BDH Enzyme Assay Sets are supplied in small cardboard boxes each with 
a pamphlet fully describing the method of assay. They may be stored under 
normal laboratory conditions and do not require refrigeration in temperate 
climates. Once dissolved, however, the substrates ::.hould t.e kc.pt in a 
jeep freeze, and discardeC: after seven days. 

SOLE AGENT IN NEW ZEALAND 

BRI riSH DRUG HOUSES ( N.Z.) L TO., 
C.P.O. BOX 151, AUCKLAND. 

xi 

SUPPLIES OF LABORATORY CHEMICALS 
THROUGH: 
GEO. W. WILTON & CO. LIMITED. 
AUCKLAND WELLINGTON 
NATIONAL DAIRY ASSN. OF N.Z. LTD. 
AUCKLAND WELLINGTON 
TOWNSON AND MERCER N.Z. LIMITED. 
AUCKLAND PETONE CHRISTCHURCH 



to detect b eeders before surgery 
'-" 

a new tool for new dependability 

Newer tests have been devised tc p I t 1• no 
replace the Lee-White Clotting 
Time, which is known to miss nearly a e I n 
50% of proven hemophilia cases.(!), atandardlzed platelalfactor reagent 
These tests are far more depend-
able indicators of potential bleeders than the routine bleeding and clot
tin~ times. They are relatively rapid and simple. But they require a 
rig1dly standardized platelet factor reagent. Until now, no such reagent 
has been readily available. 
PLATELIN is platelet factor reagent, rigidly standardized against normal 
plasma, against DIAGNOSTIC PLASMA Warner-Chilcott and against 
plasmas deficient in stage one clotting factors. 

Using PLATELIN, any worker skilled in 
the technique of the Quick One-stage 
Prothrombin Time can rapidly perform 
either of two new end sensitive coagu
lation screening tests: 

The Hicks-Pitney Test(2) a rapid, simpli· 
lied screening version of the Thrombo 
plastin Generation Test, especially 
adapted for routine use, which dupli
cates the extreme sensitivity of the 
TGT. The only commercial reagents 
needed are PLATELIN and DIAGNOSTIC 
PLASMA Warner-Chllcott.• 

The Partial Thromboplutin T1me Test(3) 
- similar in procedure to the One
stage Prothrombin Time, and approxi
mately equal to the Prothrombin Con
sumption Test in detecting bleeders. 
Only one commercial reagent is requlr 
ed: PLATELIN. 

Complete directions for performing and 
interpreting both the Hicks-Pitney and 
the Partial Thromboplastin Time tests 
are Included with each package of 
PLATELIN. 

Take advantage of this new advance in 
coagulation research. Order a supply of 
PLATELIN today. 

lach vial of PLATELIN Is sufficient for 

12 Hicks-Pitney or 25 Partial Thrombo
plastin Time tests. 
Boxes of 10 vials, 2.5 mi. size, 60/·. 

References: 1. Wilkinson, J. F.· Nour· 
Eldin, F.; lsraels, M. C. G.L and Barrett, 
K. E.: Lancet 2:947 (Oct. ~8) 1961. 
2. Hicks, N. 0., and Pitney, W. R.: Brlt. 
J. Haem. 3:277, 1957. 
3. Langdell, R. 0.; Wagner, R. H., and 
BrlnkhouseJ K. M.1 J, Lab. & Clin. Mad. 
41:637' 19:>3. 

• In addition to Its usc as a 
reaaent In the Hicks-Pitney test, 
DIAGNOSTIC PLASMA Warner
Chllcott remains the normal 
plasma of choice for quality con· 
trol of the one-stage prothrombin 
time and other coagulation tests. 
Make sure your supply of DIAG
NOSTIC PLASMA Warner-Chllcott 
is adequate. 

A&.rse WARNER .-a.46 I P.O. Box 430, Auckland 
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HOSPITAL 
LABORATORIES 

TISSUE AND 
CELL CULTURE 

BACTERIOLOGY 
LABORATORIES 

another giant step 
forward in the field 
of haematology 

HAS REVOLUTIONIZED 
MEDICAL AND RESEARCH 
COUNTING AND 
SIZING TECHNIQUES 

_, 
Accurate cell count& or~ 
rtodtly hondf.ct 0' octuolly 
low« COif per COUtll than 
convenllonol old fo1hlon.d 
''.ye .. covntlnq. 

,,... 
The ~Iter Cout.ttt rnoy 
exc.-d60counh per ho\lr, 
•nYOtiObly fot more occu· 
rme ond relj~e thon o 
"col!t•vt.d eyeboll" 

cCIIc.e.nt ... 

-..., ,.._,.,.,, by'fl'odvc1 ol 
the Coulter Counter I• 
YOllly heighten-' t.c:hnt· 
c.an motole. Conventional 
count•no te<tlum " eljmfn 
ot&d, ttr•otly •n<reoud 
ptodvctlvny •• tlondord 

Potttd~ Ota count..cf l by I p«m•Hift9 ••~ reMOr~ techtl.qw• 
fh'& ropid ond p-eche c:ovnU"9 ond ••r.ng method end• on hntcwKOi 
bottler to tnvestlgotton. Prote<ll pr•'<'iOutly re•tr•cted btlcouu 
of countlnglhrutottons ore oc:celtroted by'"* Coulter Counter 
In ocfuoot procttte. <.efl mvnh1'19 and 1·1~ ut\IGIIy '""tm19 o 'f*OI 
tr'l1fl'f M completed wtthln ,everol l'tOI'Ittn • , eo.•ly, Ot.rtomohcafly 

-.-.. 
A<.curc;~te <.Oiolt\t...g ond t1JWI9 of •n 
dovlduot bocterto oa srnoll 01 0 5 
mlctOft '" doameter. Molt•• tJJlne 
tOCCI, boc1JII Ond tpyt'OChelet fO\Iflne 

o ltOtt6fOI'IIIt th16 pr...,.OUtly OWl'• 
whelml"9 barnet lf\IO on outomotl( 
O~fCittCII'\. 

cellvof.,.. 
,,._. Cot,h.,- Counter outomcrtKOity 
pro'W'tdet c.ell volume lnfotmcrtton. 
<OMpl.,e>fy ~ndetu of shape 
Ce41 volume 11 the •·"91• mc»t •9 
n11'\cCII'\t d1~tton. 

COULTER ELECTRONICS LTD. 
EXCLUSIVELY REPRESENTED 

IN NEW ZEAlAND BY 

GEO. W. WILTON & CO. LTD. 
P.O. Box 367, 
WELLINGTON 

P.O. Box 1980, 
AUCKLAND. 

Further Information ond Literature Avoiloble on Request. 
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NOW AVAILABLE 

IN NEW ZEALAND! 

2-3 hour 

PreCJnaney Diagnostic Reagent 
Based on immunological principles, the 
Pregnosticon Test is extreme)) reliable and 
can be used in the early stages of pregnancy. 

ThC' result is apparent in 2-3 hours. 

PREGNOSTICON IS:-
11 Equally as accurate as thC' biolo~icnl tests. 
* Rapid and specific. 
lf Far simpler to perform. 
* Inexpensive. 

PREGNOSTICON TEST 
Detects Human Chorionic Gonadotrophin 
(HCG) immunologically in the urine of preg
nant women. It requires no cxpcrimcnta 
animals and no complicated laboratory equip· 
ment. Pregnancy can be detcct<'d as early a 

eight days after the first missed period. 

Organon laboratories ltd., England. 
literature and full details available an request to the 

New Zoalond DistributorS! 

DOMINION DENTAL SUPPLIES LTD., 
Auckland, Wellington, Christchurch, Dunedin. 
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Serum Urea Micro-Analysis: 
A Convenient Routine Method 

Reagent Modifications in the Ammonia-Phenate
Hypochlorite Colour Reaction 

D. A. McARTHUR, B.Sc., A.N.Z.I.M.l.T. 
Princess Mary Laboratory, Auckland Hospital• 

(Rueil•td for publication, July, 1964.) 

In the field of urea analysis, attention has been drawn to 
the application of the colour reaction. flrst recorded by flcrthelot 
( 1859), involving a blue complex of ammonia, sodium phenate 
and hypochlorite 1 2 s G 6• The application of this colorimetric 
nwthod has attributes and advantages as follows: 

I. Sensitivity'. In the method outlined below, a urea con
centration of 50mg./ lOOm I. will give a corrected optical 
density greater than 0.6 at the waveleng-th of maximum 
extinction. 

2 Stability. Dc\·eloped colour may he safely left for 24 
hours before determining optical density. 

3. Interference. Interference by commonly encountered 
serum constituents is not clinically significant in thr 
method as proposed 2 s. 

4. Linear Urea ConcentrationJO.D. relationship at various 
wavelengths2 5 . Sec study below. 

5. Colour developed obeys Beer's Law. 
In the proposed method, modifications in the distribution of 

reagent constituents have been aimed at eliminating entirely the 
difficulties of drterioration of ur<'asc and phenol-nitroprusside 
solutions of callicr methods~'. The urease, sodium nitmprusside 
and eli-sodium EDTA arc retained in a stable dry mixture and 
dissolved immcdintcly before usc. This yields a urea method of 
application in the routine clinical laboratory. 

In this respt•ct, it is relevant to list points of signilicancc:-
1. 20 p.l. of specimen per test. 
2. I 0 ml. of final coloured solution is ample for all routine 

spectrophotometers. 
3. Simplicit>• of technique. 
4. Simple, inexpensh·e reagents. 
5. Results compare closely with urea analyses performed 

by independent chemical analyses''. Sec comparison with 
AutoAna{y?,er below. 

• Author's present address: Ocrupational Health Unit, Division of Public 
Health, 52-62 Riddiford Street. Wellington 
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Principle 
Urea in serum or plasma is hydrolysed "ith a buffered urease 

~olution. The ammonium ions so produced form a blue complex 
compound with phenol and sodium hypochlorite in alkaline 
solution. Sodium nitroprusside is present as a catalyst•. Standard 
and blank dC'l('rminations arc included with each batch of s<'l urn 
analyses. 
Reagents 

I. Buffered Urease-Nitroprusside. (Renew every two 
months, and n.frigcratc when not in usc.) 
Di-sodium eth ylcnc-diaminc-tetra -aceta tc, 
Sodium nitroprusside, 
Sigma type JJ Urease (from Sigma 

Chemical Company. 3500 DcKalh 
St., St. Louis 18, Missouri. U.S.A.). 

15) 
1 J ~ parts by weight 

The mixture is powdered and blended with a mortar and 
pestle and kept in a brown glass bottle. (Sodium nitroprusside 
is unstable in light.) 

A ' spoon ' ( approx. 50 mg.) of this mixture is dissolved 
in 20 mi. distilled water immediately before usc. (A suitable 
spoon may be made from glass or plastic.) 

2. I % Phenol 
5 g. phenol (analytical grade) dissolved m distilled water 

and made up to 500 mi. 
3. Alkaline Hypochlorite. (Renew monthly.) 
12.5 mi. of commercial sodium hypochloritr; 6.25 mi. of 

20~~ NaOH; distilled watrr to 500 mi. 
Sodium hypochlorite is :\\'ailablc in solution from National 

Dairy Association of New Zealand. This solution contained II% 
of available CJ- ( Iodometric Method as given by Vogcl11.) 

4. Primary Standard Solution (Equivalent to urea concen· 
tration of 50mg./ lOOm I.) II 0 mg. of ammonium sulphate (AR 
dissoh-cd in distill<•d water ami made up to 100 mi. 
Secondary Standard (not essential). 

Because of the lack of colour and the mohilitv of the 
aqueous standard in a Sahli pipette, it was found c~m·cnient 
in this laborat01y, for eaw of pipetting, to retain a bottle of 
quality control serum as routine standard, the urea concentration 
of this serum being checked weekly a~ainst the primary standard. 
Procedure 

1. 2 mi. aliquots of bufi'ered urease-nitroprusside solution 
are pipettcd into 6" x 1" test tubes of uniform wall thickness 
labelled for each serum, standard, blank. 

2. Using a Sahli pipette, transfer 20 p.l. of test sera or 
standard into the respective test tubes by rinsing the pipette 
at least 6 times in the urease solution. The blank docs not require 
any addition. 



:;o X.Z. j. med. Lab. Techno/. 

3. lncuba tt• the batch of tubes at 37cc. Time of incubation 
cll•termined as in I (a) brlow. ~ 10 minutes for new urease.) 

-t Add 4 mi. of I% phenol solution followed by 4 mi. 
alkaline hypochlorite solution to each tube. Mix thorough!). 

These two solutions arc conveniently dispensed from 3-way 
hmcttes with 2.5 litre reservoirs.) 

5. Incubate the batch of tubes in boiling water bath for 
5 minutes to dl'vclop colour. 

6. Allow to cool to a satisfactory tcmperatun· for USl' in 
tlll' spectrophotometet cm·ettes. 1-2 mi. of solution poured to 
"aste cfl'ecti,·eh· rcmon·s water of condensation from wall of 
tt'st tube l)l'forc' sample of solution is transferred to cuvette. 

7. Read optical dt•nsities of tests, standard and blank at 
670 mp.. If any tube of batch sho\'I.'S high optical density, test 
~tandard and blank may be read at 700 tnJ.A. for lower sensitivity. 
Calculation 
0.0. -0.0. 

T_es_t _ _ _ Blank X 
0.0. -0.0. 

Standard Blank 

Urea 
concentration 
of Standard 

Serum Urea (mg./lOOm!.) 

Study of Factors Relevant to the Above Method. 
1. 0 ptimum Concrntralions of Reagents. 

{a) Potency of Urease. 
An aqueous urea solution of concentration 300mg./l OOml. 

was subjected to the proposed procedun• in a series of determina
tions with \'aried time of incubation for hydrolysis. No further 
increase in optical density was obtained aftt•r 7 J minutes. To 
check that the optical density plateau so obtained was not due• 
to tlw limiting factor of the quantity of reagent a\'ailablc for 
colour dc\'elopment, a doublt• aliquot of un•a solution (equivalent 
to 600mg./ I OOml.) was subjected to the proposed proced\11 c. 
A flll thet increase in optical density was obtained. 

Cortclwion: The method as proposed, with fresh reagents, 
will analyse sera of un•a concentration up to 300mg./ I OOml. 
Ilowc\'cr, a limit of 250mg.fl00ml. should lw stipulated to allow 
for the known slow deCJ·casc in ureas(' potency owr the 2 month~ 
specified as maximum age of the urease reagent at wom tem
perature. (Sec 'Stability of Reagent~' bclo\\'.) For sera of urea 
concentration higher than 250mg./ lOOml. the determination 
should ht• carried out on a suitable dilution of the srrum with 
water, and an appropriate calculation made . 

.'/ott': Xewly purchas<·cl u1·ease was used in this in\'estigation. Since 
urease drterinrau•s slowly e\·en at 4cC., a bi-monthly assessment of thr 
hydrolysis tirnl' is <.'sscntial. With decrease in urease potency, an increasl' 
in the time of hydrolysi~ is required. In the author's experience, after 
one year the requirrd timl' of incubation has inneascd to 15 minutes. 
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lb) di-sodium fa)"! A buffer. 
1 t was found that, during the hydrolysis stage, increase m 

alkalinity is detectable in unbuffcn·d urease solutions. To c·ountcr 
any inte• fl·H·nce with the urease action by change in pH, a 
buffer is included. The di-sodium EDTA, in addition to scn·ing 
as a buffer, is included in sufficient proportion as a ' bulking' 
agent for the urease and sodium nitroprusside. 

lC) Colour Dt.lJdojJmC7!l Reagents. 
It was noted that the blue complex is giwn only by certain 

rclati\'c concentrations of the reagents. An investigation was 
carried out to determine the optimum concentrations of reagents 
for maximum colour development because, given th<•sc optimum 
conccntratiom. the resulting optical density is less prone to 
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\•ariability due to technical maccuracy in ,·olumes. or reagent 
deterioration. At the time of this study. a combined phenol
nitroprusside colour reagent as proposed by Searcy et af.' wa~ 
being used. The scope of tht• investigation at this stage included 
,·ariabl<' concentrations of: 

( 1 ) Phenol Colour Reagent 
(ii) Hypochlorite 
(iii) Alkalinity 

A series of <>xpcrimcnts was undertaken in \1 hich the con
<·entration of one reagent was \'aried while the concentrations 
of the remaining two reagents were constant. Initially, the con
centrations of these latter two reagents "ere maintained a~ 
proposed, and then changed to the optimum concentrations a~ 
indicated by the immediately preceding experiments. 

The final two experiments of this series arc illustrated in 
Figs. 2 and 3. (Different ammonia concentrations used in each 
experiment). 

C/1 
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0 

.J 

~0·2 
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0 

II· IILUE 
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01 LUTION Of COMM£RCIAL SODIUM HYPOCHLORITE 

f ... ALKALINE. HYPOCHLORIT[ REAGENT 

Fig. 2. 

Later, with modification of the di!>tribution of reagent t:om
ponents by transferring sodium nitroprusside from the phenol 
~olution to the buffered urease, a similar investigation of this 
fourth variable. the nitroprusside, was carried out (Sec Fig. •1.) 
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ln addition, the optimum concentration of phenol alone wa!> 
checked and found to hi' the same as originally indicated. Sec 
Fig. 5.) 
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Fig. 5. 

2. Stability of RcagcntJ. 
Urease solutions ha,•e only limited stnbility= 6 • It was iound 

that the use of a combined phenol-nitroprusside reagmt im·olved 
increasing optical density of systematic rcn~ent blanks with ageing 
of thi~ reagent. 

By retaining urease and sodium nitroprusside in the dry 
~tate, in a brown glass container, until dissoh·cd for usc. problems 
of stability of these components were markedly reduced. Urease 
potency deteriorates !>lowly at room temperature and it was 
found that after two months thrrc was sufficient urease potency 
for tlw hydrolysis of sera of urea concentration up to approxi
mately 250mg./ IOOml. It is advisable, therefore, to prepare only 
enough ureasc-nitroprusside-di-sodiurn EDTA mixture for I to 2 
months usag(•, 

Tlw phenol reagent. therei01c, consists ol a simple phenol 
~olution which has been found to be adequately stable in light 
at room temperature for at least t\\o months. 

The hypochlorite ion is reasonably stable in solution, and 
it has been the experience of this laboratory that the slow 
deterioration of the alkaline hypochlorite reagent at room tem
perature, resulting in slig-htly decreased colour de\'clopmcnt, is 
only of slight consequence in the proposed method, where test 
sera arc related to a standard in each batch of analyses. (The 
actual decrease in optical density due to ageing of this reagmt 
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for one month was in the region of 7% for the developed colour 
equi,·alent to a un·a concentration of 50mg./ lOOm!.) . llowen·r. 
with ageing of the alkaline hypochlorite a small but detectable 
di,·cr~encc from linearity in the colour response was noted, and 
for this reason a limit of one month on the age of this n•agent 
... bould be adhered to. 

In connection with the initial assessment of lhl· concentration 
of commercial hypochlorite solution, it is noteworthy that .J. K. 
Fawet•tt and J. E. Scott state that deterioration of hypochlorite 
solution, resulting in delayed colour de,·elopment, is not accom
panied by a parallel change in iodometric titre2

• 

3. AbsorjJtion Spectrum. 
Optical densi ty /wavelength curves are illustrated in Fig. 6 

for (a) blank, and (b ) standard equi,·alent to urra concentration 
of 50mg./l OOml. 

>-
~ /;·8 

{f) 

w 
!:'I O·(, 

(blank) 
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M I LLI M I C P O NS 

Fig. b Absorption Spectra 

The optir_.'ll dcmity maximum occurs at 630 lllfl. Scnsiti\'ity 
of the method may be varied by selecting an appropriate wave· 
length for detcrminin~ the optical density of the resulting 
solutions. 

The optical density of the reagent blank decreases with 
increasing wa\'clength. It was proposed, therefore, to sdect wave
lengths of suitable' sensitivity which lie at greater wavclcn.~th than 
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Fig. 7. Linear Optical Density/Urea Cont'cntration Relationship. 

that of the optical density maximum. The relationship between 
urea concC'ntration and resulting optical density was shown to 
bP lint•ar at 630 mJ.I., 670 mf-L and 700 ll1f-!. (Sec Fi~. 7) 

4. Stability of Colour Produced. 

Colour development is accelerated by increased temperature. 
With a view to spPccl, and the ust> of routinely a\·ailahlc laboratory 
equipment, it was proposed to de\·elop colour in the boiling water 
bath. With the 611 x 1" test tubes in use in this laboratory, 
solution temperatures n·ached 92<-C:. in 2:\ minutes, and a total 
time of 5 n1inut<'s in the boiling water bath was found satisfactory 
for maximum colour development. without significant \'olunw 
n•duction hy evaporation. 

A survey of fading of the den·loped colour from a common 
dilution equivalent to 50 mg. urcafiOOml. was conducted using 
reagents of differing age. The solutions were cooled for 5 minutes 
and thrn sucrcssi\'C readings of optical density dPtermin<'d. fSt>c 
Fig. 8.) 

The following observations arc made: 

(a) Decrease in O.D. with ageing of lh<' phenol solution 1s 

only about l% in one month. 
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Jlig. B. Colout' Stability. 
(b) Decrease in O.D. with ageing of the alkaline hypo

chlorite rl'agt·nt is about i% in one month. 
(c) rate of fading of colour de\·eloped is about 15(. per 

minute 5 minutes after remo\'al from boiling- water hath. 
and negligible after 30 minutes. 

(d) Change in O.D. from 30 minutes to 22 hours is less 
than 7%. 

(e) Th1• colout obtained ,·aricd slight!~ from hright blue 
to greenish blue, dtu• to development of a background 
yellow colom with ageing of the alkaline hypochlorit«> 
reagent. 

It is noted that \\'ith l'ach batch of mea analyst·s, the in
clusion of a standard which parallels the colour den"lopment 
and fading of the test solutions, adequately compensates for th!' 
small variations (a)-(e) abon•. 

5. Interference. 
In recent years, considerable im·estigation of possible sources 

of interference in methods similar in principle to that proposed 
has been carried out. It is useful to collate the information 
available: 

( i) Glucosaminc, glutamine, citrulline, which readily liberate 
nmmonia, caused no interference~. 
(ii) Int<'~fcrencc by haemoglobin and bilirubin is ~mall, and 
the resulting decrease in accuracy is not clinically signi
ficane ft. 

(iii) The anticoagulants sodium fluoride. potassium oxalate', 
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sodium citrate, heparin and liquoid. when used in concm
trations four or five times those usually cmployccl. did not 
caus(' anr irregularity3

• 

(iv} Tlw common antibiotics penicilli'?, streptomycin, 
aureomrcin, chloramphenicol and tcrramycm, when used in 
concentrations ten times .!!rcater than those in blood during 
the ('ourse of treatment. did not yield :my ohsc1 \'able 
inhibition . 
Criticism of the sodium phenatt• method in relation to inhi

bition by streptomycin and chloramphenicol in a l'l'<'l'nt Austra
lian urea analysis survey', in which reference is given to the 
work of P. Fleury and R. Eberhard·', is worthy of l'laboration. 
After stating that it was not possible to obsen c any inhibition 
with the antibiotics used in concentrations tt•n times greater 
than those in blood during treatment, Fleury and Eberhard 
obseJTC that for concentrations a hundred times as great, an 
inhibition of 30-40% was noted for two of thl' antibiotics: 
streptomycin and chloramphenicol. 

6. Recovery. 
Results of an inyestigation of the recoYery of added urea 

by the proposed method are giH·n in Table I. The serum and 
plasma samples were from a Yariety of hospitalised patients. 

Sample 

I. 
2. 
3. 
4. 
5. 
6. 
7. 

I Initial Urea I ' Final Urea U 

!
Concentration l:ren Addf'd Conrentration Rcco~~~-l·d Recovery 

Analysed ml!:./ I OOml. Analyst>d I 100 1 '/r 
mg./ lOOml. 1--- m~ , lOOm.!:_ m!r. 

111 
• 

2ll.2 65.:? 91.-l 63.2 97.0 
3-1.0 102.~ 140.3 106.3 103.9 
3·Ui 102.2 
36 .. 'i 107.2 

IW.II 55.:i 
16!1.0 IOO.!l 
1811.0 99.9 

T.blc I 

136.6 
l·t2.fl 
19-1.1 
263.0 
275.9 

102.0 
106.:~ 

53 .6 
95.0 
8i .9 

99.!! 
99.2 
9i.O 

9-1 .3 
83.0 

i\\'crage Rcco\'cry: 97. 1 ~; 

Although the reco,·ery of case (7) is not as .~-;n·at as th<' 
preceding six, it is noteworthy that with urea concentrations 
of the high order measured in this instance ( ,·iz. I 813, 276 
mg./ I OOml.) , experimental Yariation of only 2'it in each of 
these values l J84. 28lmg. / 100ml.) could haYC yielded a 97c.( 
recoven·. 
Comparison with AutoAnalyzer Estimation 

Serum and plasma urea ,-alues determined by the proposed 
procedure wcre compared with values determined by mcans of 
the AutoArwlw:cr (diacctyl monoxime method.) Thc results are 
shown in Fig. 9. 
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Comparison \\a~ carr!ecl out on serum and plasma samples, 
including sp<'cimens of varying turbidity, age and concentration 
of bilirubin, haemoglobin and urea. The results from the 
AutoAnaly{cr were chosen as suitable for comparison because 
of the cstablishC'd reproducibility of this unit. The diacctyl 
monoximt' method measures molecular urea, wher<'as the pro
posed method effectiYely measures ammonia (resulting from 
hydrolysis of urea.) Age of specimens may be more significant, 
therefore. for results of diacetvl monoxime method than for the 
proposed method. 32 comparis~ns were carried out und<'r routine 
condition~. 

Reproducibilit) 
Variability on this method may be related to 
1 i) Sampling (homogeneity of serum specimen .I 
(ii) Measurement of \'Olume 
(iii) Hydrolysis of urea 
(iv) Colour Development 
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In connection with (ii ) and (iv), systematic experiments gave 
rrlevant \'arintion a~ follows: 
(a) Technique related to reproducibility of pi petting (Sahli 

pipette), ± 2.4%. 
b) Measurement of volumes of colour dPwlopment reagents 

and developing of colour in boiling water bath ± 1.25%. 
In order to nss<•ss thr. overall reproducibility of the method. 

replicate analyses were performed on a sample of pooled sera 
haYing a urea concentration representative of a high normal urea 
level, where accuracy is of most clinical significance. Twenty-five 
analyses were pcrfonm•d under routine conditions. From an 
initial assessment of urease potency for a urea concentration of 
200m g. / I OOml.. the incubation time was set at 15 minutes at 
37°C. Optical d<'nsities were read on a 13ausch and Lomb 
"Spectronic 20" Spcctrocolorimctcr, the same cuvettcs being 
retained for blank, standard and test respectively in each deter
mination. 

Remits: 
Mean Urea Concentration: 
Standard Deviation 
95% Confidence Limits 

Summary 

~ 

2s 

38.8 mg.J 100 mi. 
1.07 mg./100 mi. 

:t: 2.1 mg./100 mi. 

A convenient routine micro-method for serum urea a_nalysi~, 
using the ammonia-phenate-hypochlorite colour react10n, 1s 
described. The proposed distribution of reagent components 
provides adequate reagent stability. A study of factors relevant 
to the method and reagents is outlined. 
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Uric Acid in Urine 
A practical accurate method. 

MARGARET J. BUCHANAN, A.N.Z.I.M.L.T. 

Queen Elizabeth Hospital, Rotorua 

( Rueir•ed jo1 publ~ealion Stplember 1964) 

The estimation of urinary urate excretion can be of con
sidl'rablc importance in many conditions and the relative disuse 
of this estimation has been partly due to the lack of a method 
which is accmatc. yet simple enou~h for a general clinical 
laboratory. 

Direct colorimetric methods (such as arc used on serum) 
cannot be applied to urine due to the presence of varying and 
often large quantities of non-uratr chromogens (N.U.C.). These 
N.U.C. levels have been obser\'ed here to vary anything between 
10-120~~ of the urate concentration. The enzymatic, spectro
photometric method of Praetorius is specific, and the one of 
choice, but hardly suitable for routine use in a general laboratory, 
an ultra-violet spectrophotometer being essential and considerable 
experience necessary to achieve nice reproducibility and accuracy. 

At this hospital, the daily urate excretion and the urate 
creatinine clearance ratio are important indices in thr investiga
tion and drug treatment of both metabolic and renal gout. 

Wr have' developed a simple and reliable method of deter
mining the urine urate concentration, using the reagents already 
prepared for our existing serum method ( Bcalc1). Purifird 
Uricase* and a glycine bufrer arc the only added requirt'ments. 

The method is described and rrsults compared with thost· 
obtained using the Praetorius method 

Principle of the Method 

Urine is diluted in glycine bulrcr and the sum of uratC' and 
non-urate chromogens estimated by a direct colour development. 

A portion of the diluted urine is incubated with the enzyme 
uricase at room temperature and, \\·hen the destruction of uric 
acid is complete, the remaining non-urate chromogens arc 
estimated; this answer subtracted from the total represents the 
true urate content of the urine. 

Othrr workers haYe used this principle: in serum (Block and 
Geib"); in st•rum and urine (\'u and Gutman4

), (Buchanan 
rt al5). 

*Lt'o Uricast• ( 75 units pet ampoule). 
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Reagents 
0.6 N NaOII 

A convenient method of preparing this is to use a com
mercially preposed standard caustic solution. A litre of N 
KaOH can then be diluted to I ,666ml. with distilled water. 
Store in polyethylene or ' Pyrex ' bottles. 
PhosjJ!rotungJtic Acid R£•agwt 

Place 100 gra111s sodium tungstate (Merck G.R.) (Na2 
\•\'0, 2H~O) and 800ml. distilled water in a Florence flask, add 
80ml. of Analar phosphorir acid (S.G. 1.75), boil gently under 
a reflux condenser for 2 hours, cool. Make up to 1 litre with 
distilled water and store m a brown bottle. 
Glyci11r Buffer J;H 9.4 

Stock 
Dissol\'c 12.5g. of glycine in J OOml. of distilled water. Add 

55ml. of N. sodium hydroxide and make up to 250ml. Check pH 
and adjust to 9.4 if necessary. Add lml. of chloroform as a 
preservative and store the buffer in the refrigerator in a Pyrex 
bottle. 

Worki11g Solution 
I OOml. of stock is diluted to 1 litre with distilled water. 

This will keep a few days at room temperature but is best kept 
in the refrigerator. 
Lro UricaJc Solution 

.Measure out 2.5ml. of the working glycine buffer into a 
test tube: with a pasteur pipette transfer this into a 75 unit 
ampoule of Uricase and stand for 15 minutt·s. Thi~ can then 
be transferred back into the test tube for com·enient handling. 
It is essential to be ,·cry card ul with this solution; uricase is a 
potent Cn7yme, and contamination of fingt>rs, or glassware. must 
be avoided. 
Uric Acid Standard 

Stock 
Dissol\'e 2.3g. anhydrous sodium phosphate AnalaR 

(Na~P01 ) in 300m!. warm distilled water. Transfer 100 mg. 
B.D.H. uric acid to a \'olumetric flask with the sodium phosphate 
solution. When the uric acid is dissol\'cd, make up the volume 
to 500ml. with distilled water. 

Working Standard 
Make a 1 in 20 dilution of the stock standard in water, 

dispense immediately into C.O.C. plastic capped \'ials, keep 
deep frozen until immcdiatelr prior to usc. 

Take 3m!. of working standard, add 0.2ml. phosphotungstic 
acid reagent, mix, add I.Oml. 0.6 N NaOH and read optical 
density at 15 minutes, as under procedure. This equals a 
30mg. /lOOm!. standard. 
Collection of Uriuc 

The patient is provided with a two-litre bottle containing 
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I Om!. of toluene, and an instruction sheet. This tells him to 
empty the bladder, to discard this urine, and write down the 
time. 

All the subsNtuent urines are \·oided directly into the bottl(• 
by means of a large funnel. 

Approximately 2'~ hour!\ after the time noted at tlw begin
ning of the c:ollection, the patient again empties the bladder, this 
specimen goes into the bottle and the tim(! is written down. 

The intcr\'al, in minutes, between times noted is the exact 
collt>ction time (T) to be used in subsequent calculations: 
(important in renal and metabolic studies). 
Procedure 

Bring the urine to pH 7.0 by the addition of caustic tablets, 
using Reidel de Haen special indicator paper (pH 5-9) and dilute 
I in 10 (I mi. urine in 9ml. glycine bufler working solution). 

Into each of 2 tubes place lml. of the dilutt>d urine, and 
mark one 'Total,' the other ' N. U .C.' To the ' Total' tube add 
2ml. of glycine buflcr; to the 'N.U.C.' tube add 1.4ml. of 
glycine buffer and 0.6ml. of the Uricase solution. Stand both 
tubes for 1 hour at room temperature. 

At the end of this time add 0.2ml. of phosphotungstic acid 
reagent, mix by tapping, then add l.Oml. of 0.6 N 1\:aOH: mix 
by tapping. Exactly 15 minutes after the addition of the NaOH 
read optical density ( O.D.) using a wavelength of 720 mp on the 
Beckman Du spectrophotometer. 700 mp. is a satisfactm y wave· 
length on less scnsiti\·c instruments, and the IIilgcr Biochem 
absorptiometer H810 (filter 70) has been found quite satisfactory. 

\Vhcn setting up the test prepare a total blank, an enzyme 
blank and a standard graph. The reagents, stored properly, arc 
remarkably stable; and it is only necessary to check blanks and 
standard occasionally 

Total Blank 
3 mi. glycine buffer. 
0.2 mi. phosphotungstic acid reagent 
Mix and add: 
1.0 mi. 0.6 N NaOH. 
Mix and read at 15 minutes. 

Enzyme Blank 
2.4 mi. glycine buO"cr. 
0.6 mi. enzyme in buffer. 
0.2 mi. phosphotungstic acid reagent. 
Mix and add: 
1.0 mi. 0.6 N NaOH. 
Mix and read at 15 minutes. 

The colour developed, read in the llrckman Du Spectro
photometer at 720 mp., has a straight line standard graph. 
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It is out· practice to do a quick preliminaty total estimation 
omitting the hour standing, and if the optical density of the 
total chromogen tube is ovet· 0.500 a greater dilution of the 
urine is made (e.g. 0.5 mi. urine in 9.5 mi. glycine buffer'. 
adjusting the final result accordingly. 
Calculation 

1. 0.1). 1 total' minus O.D. ·total blank'. 
2. O.D. 1 N.U.C.' tube minus O.D. 'enzyme blank' (look up 

each on standard graph), 2 being the non urate chro
mogen content, thr. differcnct• between I and 2 gives tlw 
true uric acid concentration per 100 mi. (U). 

This figure (U) in conjunction with the urine Yolume tV) 
in ml. , the period of collection in minutes (T), and serum uric 
acid levl'! ( P), is used to calcula tc ura tc de a ranee and u ra tc 
excretion figures from the formulae: 

uv 
-- - ml. per minute urate clearance. 
PT 
UxV 

T 
= mg. excreted per 100 minutes. 

At·curacy 
To ascertain the reproducibility and validity of the method, 

21 m·ines were examined bv this and the Pn1ctorius method 
(Table 1'. 

CASE 
A 
B 
c 
D 
E 
F 
G 
H 
I 
.I 
K 
L 
~ 
~ 
0 
p 
Q 
R 
s 
T 
u 

C:OMBI~ED 
E~ZYMt\TIG 

c:OLORIMETRIC PRAETORIUS 
TOTAL URATE ~F.THOD METHOD 

~ N.U.C. N.U.C. mg./lOOm! mg./IOOml. 
42.6 12.6 30.0 29.7 
52.8 12.6 40.2 36.2 
H.l 5.4 38.7 :n.5 
16.2 4.8 41.4 -ll.8 
50.5 10.2 40.3 40.4 
H.4 12.0 32.4 31.0 
54.0 10.8 43.2 l3.5 
60.0 13.2 .J6.U t6.8 
30.1 5.5 H.G 25.2 
•18.0 11.0 37.0 36.0 
22.5 8.4 14.1 14.4 
48.0 22.2 25.8 28.7 
57.9 12.0 15.9 !5.6 
20.:! 3.7 16.5 17.0 
28.2 4.8 :.!3.4 23.4 
18.0 4.2 13.8 13.2 
98.4 30.0 68.4 68.1 
33.0 18.0 15.0 16.2 
47.1 8.4 38.7 36.5 
63.6 22.8 40.8 +0.8 
79.9 11.5 68.4 69.0 

Table I. Uric acid concentrations on 21 urine specirncnts, 
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Several of these urine specimens contained large quantities 
of protein up to the level of 1 gram per cent. As protein docs 
not affect the Practorius method, these results show that there 
is no serious interference in the combined method, and protein 
removal is unnecessary, as wc·ll as undesirable. 

Summary 
A method for estimating urinary uric acid is described. This 

is simple, accurate, and within the scope of any clinical labora
tory; the results correlate well with those obtained using thr 
Practorius enzymatic spectrophotometric method. 
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The Hydatid Haemagglutination Test 
and Allied Techniques 
H. C. W. SHOTI, F.I.M.L.T. 

Department of Microbiology, University of Otago Medical School, 
Dunedin. 

(Rueiud for publicatio11, Mar 1965) 

A \'ari<'t)' of tests ha,·e been de\ ised to detect <Ultihody res
ponse to hydatid disease. notably complement fixation, haemagglu
tination, hL•ntonitc flocculation and latex agglutination. Of thcs(' 
the haemagglutination test has received particular att<'ntion on 
the basis of its supposed specificity, sensitivity and <·a~c of 
technical execution. The purpose of the investigations undettakcn 
in this work has been to establish the haemagglutination test as 
the primary routine method for the clinical laboratory. A brief 
appraisal of other methods in current usc may also gin: support 
to the contention that they arc best suited to play a compl<'men
tary role in merely detecting the presence of antihod,. rathe1 
than pro\'icling a yardstick of antibody response. 

The haemagglutination method described is essen tially that 
of Royden ( 195 1), certain modifications having been introduced 
to enhance the reliability and reproducibility of results. The test 

depends on the adsorption of antigen onto the surface of sheep 
erythrocytes which ha,·e been predously modified b) tannic acid. 
When the antigen adsorbed red cells arc exposed to a related 
antibody they clump together to form a pattern of agglutinated 
cells. In the absence of agglutinins the cells form a compact 
button as the result of normal sedimentation. Being a quantitativr 
serological test, not only is the detection of hydatid antibody 
possible, but the titration of such reaction may demonstrate a 
clinically signific;mt titre associated with a rcn·nt <mtibod) 
'itimulus. 

The Indirect Hacmagglutination Tc.\t 
Preparation of Reagents 
(a) Tanning of Red Cell!> 

To pt Pdously weighed tannic acid 0.0 I gm. of powdCJ in a 
Cnin:tsnl container ) add 10 mi. of normal salinl', mix; when 
dissolwd a I / I 000 dilution of tannic acid is obtained. Transfer 
0.5 mi. of this conct>ntration to 19.5 mi. of normal saline, already 
deliYercd into a further Uni,·ersal, thus on thorough mixing a 
I /40,000 tannic acid solution is prepared. The actual tanning of 
the red cells is carried out in duplicate. 0nc suspension for control 
purposes, the other for the test. 

The tanning process is as follows:-
RemO\'t' I mi. of the 20 mi. of (1/40,000) tannic acid from 

each of the two Cniwrsal containrrs and replace with I ml. of 
thrice-washeu, packed sheep cells. It is important that the cells 
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arc 2l hour:. old before usc. also that all cdls are c,·enly suspended 
in the tannic acid solution. Placed in the 37°C. water hath the 
cl'!ls arc exposed to the action of tannic acid for precisely 10 
minute~. during \\ hich time they are gently agitated at 2~-minutc 
intetTal~. Once treated with the tannic acid the cells arc 
c·ntrifuged at 1.500 r.p.m. for 3 minutes. The supematant is 
then carefully rcmowd and the deposited ct'lls washed once in 
20 mi. of normal saline. Finally one tanned cell deposit is re
suspended in 0.2';< gelatine in normal saline. to be n•tainC'd to 
providt• the tcmned cd/ control. 
(b) The Sensitisation of the Tanned Cells. 

The retnainin~ deposit of tanned cells is resuspended in 
4·.5 mi. of saline. Wlwn all the C('lls arc e\·enlv distributed, 5 mi. 
of undiluted. pooled hydatid cyst fluid is adcied. To allo\\' the 
cC'lls to becomt• sensiti!>cd they are left at mom temperature for 
25 minutes, with occasional shaking. The sensitised cells are 
centrifuged at 1.500 r.p.m. for 3 minutes, washed once• in normal 
saline and then carefully resuspended in 0.2'-c ~elatine in normal 
saline to the ori~inal ,·olume of 20 mi. 
Performance of the Test 

(a) Dilution of the Test and Control Sera. To obtain an 
initial l/20 dilution, take 0.5 mi. of prc\iously inacti\·atrd serum 
and mix with 9.5 ml. of 0.2'·r solution of gelatine-saline. By 
means of thr conventional doubling dilution technique (carried 
out in a ,V.H.O. perspcx influ<'ma tray). prepare a range of the 
~cnun dilutions. using a 0.5 ml. ,-olumc, from 1/20-l I 10.2-lO. 
Thus tht· ten wells pe-r row will be occupied with serum dilutions 
from each rcspecti\·c test and control serum. 

Ifadng preparC'd all the intended test and control dilutions 
of sera. add 0.1 mi. of the st•nsiti~ed cells to e\'ery well. :\1ix by 
ran•ful rotation of tlw trav. 

( b 1 Control of Tan'ncd and Scmitised Cell Suspensions. 
Include the following: 

I . First serum dilution of test and positi\·e control sera, plus 
0.1 mi. \"Oiumc of normal, untreated cell~ in 0.2'/r· gelatine. 

2. First \<'nun dilution of test and positi\'c control sera, plus 
0.1 mi. of suspension of tanned cells in gelatine. 

3. Dilurnt (0.2';( gelatine in saline), plus suspcmion of 
sensitised crlls. 

4. A negatin~ ~t·ttun titrated in full, positive likewise. 
After lea,·ing at room temperature for 3 hours the results are 

read, beginning with the set of controls, including the known 
positiYt' serum. Results are valid if there is a complete absence 
of agglutination in all type« of negative cell control, i.e. a compact 
button of cells conflnrd to the bottom centre of the well. True 
agglutination at any particular dilution of serum may \'ary from 
coarse· agglutination to a fine distribution of clumped cells 
CO\ ering the whole of the well floor. 
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The pref<'rcnce given to the latt·x rather than the H.C.F. is on 
the grounds of reproducibility and ra~t· of technical manipulation. 
It is interesting to note that on no less than two occasions old 
calcified cysts have been associated with marginal titre r<'sults 
using both red cells and latex particles. 

Experimentally, without any real success, an attempt was 
made to me a direct hacmagglutination method, usin1; pre-heated 
cyst fluid supernatant as til(~ antigen. Absorption of sera (gi,·ing 
lo\\' haema~glutination titre~) "·ith unsensitised sheep cells, human 
liver and kidney tissue, gave rise to speculation that Forsmann 
antibodies, or possible manifestations of auto-immune response. 
may gi\'c rise to low or marginal hacmag,~~;lutination and latex 
titres. Mu('h has still to be learnt regarding the optimum concen
tration of antigen used to scnsitise both cells and particles alike. 

ln the early phase of antibody response, it may be difficult to 
obtain a reaction. :'\1arginal results and false positive reactions arc 
caused by the non-specificity of antigens. Tbe association be
tween blood group P substance in hydatid cyst fluid (Cameron 
and Sta\'!·ley, 1957) ~ probably has little bearing on the overall 
problems. 

Interpretation Of Results 
The demonstration of a haemagglutination titre of 1 in 320 or 

greater. supported by a 1 in 16 latex ag~lutination. may be con
sidered diagnostic. Anything less than these findings would call 
for careful assessment on a clinical basis. 

Summary 
Technical details of the hydatid hacmagglutination test have 

been described in detail. An attempt has been made to ptesent 
the method, together with its advantages and clisach·antages. 
There seem~ little doubt that no single test is consistently diag
nostic, some evidence has been gh·en to co-ordinate the 
hacmagglutination and latex results as a rational approach to the 
problem of laboratory diagnosis of hydatid disease. Meanwhile 
the standardisation of a control ~cnun and antigen on a national 
ba~is might well rcmo\'l' some of the existing problems. 
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An Indirect Micro Test for L.E. Cells 
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Since the de~cription of the lupus erythematosus cell (L.E. 
cell) by Hargmves, Richmond and Morton in 19482

, testing f01 
L.E. cells has become a routine procedure in most clinical labora
tories. The L.E. cell factor acts on nucleoprotein (derived from 
lcucocytl' nuclei) which is subsequently ingestctl, probably with 
the aid of complt•ment 1 5, by phagocytes- commonly neutrophil 
polymorphonuclear leucocytcs2• Techniques for thr demonstration 
of the~c cells fall in grncral into direct or indirect nwthods. In 
direct methods the trst blood provides, in addition to the L.E. 
cell factor itself, the other components invoked. An indirect 
test, on the other hand, merely requires the test serum or plasma 
to proYide the L.E. cell factor, with the other components being 
supplied from elsewhere. A technique using buffy layers obtained 
from blood in heparinized capillary tubes for both direct and 
indirect testing has been describcdc. For indirect testin~ it is 
indicated that two or three buffy layers should be mixed with 
a drop of test serum or plasma, followed by incubation and 
smearing. As it is apparent that it is precisely at the point of 
mixing of test ~t·mm 01 plasma with ' substrate' that ~mall 
difference~ in technique can profoundly influence the yield of 
L.E. cells, ,·arious methods of mixing ha,·e been examined which 
might provide optimum conditions for the formation of these 
cells. The following method utilizes freshly drawn blood in plain 
capillary tubes a~ a sou• ce of the accessory factors. 

Technique 
tv! r!lr.rials 

In addition to routine laboratory equipment, a glazed or· 
siliconized agglutination tile, wooden applicator sticks ancl some 
means for drawing up and expelling the contents of varying 
lengths of capillary tubing- is required. {Sec Figure). 

Ml'thod 
I. ~ormal capillary blood from a freely flowing skin puncture 

is drawn up into unheparinizcd capillary tubes ( 75rnm. x 1.3-
J.Smm.) which. within a few minutes of withdrawal, arc scaled 
and centrifuged as for haematocrit. This will form the 'sub
sll·ate.' Freshly drawn yenous blood prior to coagulation can 

• Author's present addrt'sS: 'Wellcome Research Institute. Medical School, 
Dunedin. 
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The capillary tube ( t·xtreme left) contains the test serum. 
Excess serum and red cells ha,-e been cut away from the leucocyte layer 
in the adjaceut centrifuged tube of freshly drawn blood to form the 
• substrate.' A 8hort length of commercial bicycle \'al\'e rubber attached 
to a suitable mouth piece (below) and C\'aginated at the tip is suitable 
for drJwing up or expelling the content~ of fine capillary tubing. Also 
shown i~ a wooden applicator stick and thl' al!t;"lutination tile. A cup in the 
tile (extrcmr lower left) contains the 'wbstrate' and the adjat·cnt cup has 
had the test serum added followed by cru~hing of the ll'm'nc-ytl' button 
prior to in<"ubation of the preparation (sec text ) . 

also be used if a large numbl'r of tests are being carried out. 
Some form of plastic sealing is preferable to flame scaling. so 
that no burnt material can form to interfere with the test. 

2. Up to about 15mm. of the red cell column and up to 
about IOmm. of the serum column is cut away from the leucocyte 
layer and blown out (serum first) into a cup in the agglutination 
tile. A fibrin strand which may be formed in the serum wlumn 
can he severed with the cut edges of the tube. Up to two-thirds 
of a capillary tube (50mm.) of test serum is now added to 
the cup. If more than about four tests are bring performed, 
the remainder are co,·ered to pre\'ent evaporation while the next 
steps arc in progress. 

3. The button of leucocytcs is carefully crushed with the 
end of the applicator stick about thirty times (or until numerous 
small fragments can be seen) with short rapid \'Crtical mo\'emcnts 
-the button generally adheres to the tip of the stick and is 
actually withdrawn from the fluid with each stroke. The pre
paration is effectively mixed during this process. 
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4. The mixture is now drawn up into a plain capillary 
tube picking up as many as possible of the leucocyte clumps 
(especially from the periphery of the preparation) which might 
otherwise be left adhering to the cup. 

5. After scaling, the tuhe is incubated at 37°C. for 45 
minutes and then centrifuged as for haematocrit. All but a 
few nmt. of the red cell column and serum column is cut away 
from the leucocyte layer which is then expelled and mixed 
on a slide followed by smearing and staining as for blood films. 

6. The whole of the preparation is scrutinized for L.E 
cells. especially at the edges and tail of the film . 

Discussion 
Some distinct ad\'antages can be gained by indirect testing. 

Fresh test blood is not required and, as the L.E. cell factor 
readily stores frozen for indefinite periods, retrospecti\·e studies 
can be undertaken. In addition, as all the acccss01y factors 
are supplied at the time of testing, materials other than whole 
blood, serum or plasma can be tested for L.E. cell factor activity. 
The inhibitory factors to L.E. cell formation• 6

, occasionally found 
on direct testing, may be o\·ercome by the addition of fresh 
normal ' substrate ' to the system. 

In the technique described here, the results gen<'rally appear 
at least as ' positi,·e' as the routine direct tests used, and often 
a much higher proportion of L.E. cells can be found. One slide 
per test is normally prepared and examined. Only cells con
taining the characteristic inclusions, as originally d<·scribcd, are 
considered diagnostic and these should be difler<'ntiated from 
tart cellsz which. unless recognised, can lead to error. 

Within limits the proportions of the reagents employed can 
be varied. The more test serum used the greater the sensitivity. 
If the pmportions arc kept constant the test can be ma<lc approxi
mately quantitative with respect to the L.E. cell factor acti\'ity 
of the test material. Finer scoring than numerous L.E. cells 
' 3+ ', rnodcrat<" numbers L.E. cells '2+ ', and few L.E. cells 
' l t ' is not attempted. In a '3 + ' rating nunwnms L.E. cells 
are easily found often forming numbers of \'arying si?cd groups; 
in a ' 1-1 ' rating only an occasional L.E. cell is found and with 
some difficulty; while a '2+ • rating is intermediate. Rating 
' +' is indeterminate and is used when isolated non-phagocytosed 
altered nucleoprotein is found, or when ' rosettes • comprising 
numbers of \cucocytes surrounding similar masses arc seen. In 
these circumstanc<'s repeated testing, with variation in the pro
portion of test serum to normal ' substrate • serum is indicated. 

Heparinized capillary tubes can be used, although the yield 
of L.E. cells appears somewhat less. The dispersion of leucocytes, 
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the so-called anticomplementary nature of heparin and tilt• 
inhibition of coagulation, may be faetoz·s of importanct·. 

The effect of crushing the leucocyte button " ·ith the wooden 
applicator stick is probably partly cllH.', at least, to the traumati
zation of the leucocytcs. This could result in an increase in 
dead leucocytes providing further 'substrate ' nucleoprotein. Tht• 
usc of freshly dzawn blood without anticoagulant cnsun•s 
mnximal activity of the surviving leucocytes and complement. 

The small quantities of test serum used and the apparent 
scnsiti\'it\· of the method arc \'aluablc asst·ts in the stud,· of tlw 
mouse L:E. cell factor3 1 , whcrt> supplies of serum arc limited and 
for which the test was originally de\'cloped. These same factors 
may render the test of practical value in the clinical laboratory. 
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The Inflnenct• of Album.11 in the Antiglobulin Crossmntt'11, Grifliths, 
]. J.; Frank, Snlly nnd Schmidt. R. Pnuliut•. (1964). TrmBfusiorl 
(Philtrd.), 4, Hil. 

F1olll a stu<lv of •l:i3 antibodies. it rs concluded th;:n bovin1• albumin, 
in a final com·c·n'~r,otiou of 17~'c in the incubating mixhu<' in the indirect 
antiglobulin test, <•nhanrcs the sensitivity of the techniqlll· Not only does 
the pn·s<·nn· of ;olbumin strengthen or enhance reactions, but ~ome nnti
bodic·s are re\·t·alNI whirh ue not detectable bv the corwentional saline 
antil!:ohulin test. . 
Lutii<'rnnb l!iolmmunizutlon in Pregnane~·· Herrick, C. ~. Ladner. 
C. 1\., Pearson, J. W. and Harrison, H.E. <1964), Obsttl. Gynec., 24, 
855. 

This is a n·port of a rnse in which the uncommon antibody anti-Lull 
was dis<·overcd irr the serum of a pregnant woman. The ptt•gnancr was 
allowed to pron•t•d to term on the grounds that no n1se of haemolytic 
disease of the m•"born due to this antibody had been reportt·d, and when 
e\'entually deli\'t'red, the infant was found to have a negati\'1' direct anti· 
globulin test. m ~pite of being Lub positive. There wns no fn•e auti-Lu" 
in tlw rord serum. 
The 0" Crossmntch. DeWitt, T. H. Jnr. and Holland, Kathryn F. A. 
(1965), Anur. J. clin. Path., -!8, 142. 

As a safegunrd agaimt the inadvertent administration of 0 11 blood to 
rhesus negatin· n•ripicnts, these authors are suggesting a modification of 
the rro~;match in rhrsus nt•l!'ati\·e cases. in which a potent anti ·D senun 
is nddt•d to the recipient'< ~crum for the performanrr of the indirect anti· 
g lobulin crossmat<'h. 
A Shntllt• Serulogimtl Tt•!>t Cor Antibodies Cnnsing ARO lluemoi~·Cic• 
Dlsf\nst• or the NE'wborn. Polley, Margaret; Mollison, P.L.; Rose, 
Jane and WalkCt', W. ( 1963>. Lancet. i, 291. 

A scrologic.tl method. based on \\'itebskr·~ partial nrutralisation tt·st, 
was u~<·d to <·stimatr the amount of ~:umn,.·clohulin anti-A (or an ti-D l 
in thirty·thrct• cases of ~usperted ARO haemolytic diseasr In all but om· 
case, gamma-globulin antibody could h<· t•stimated with a titre in the ran!(e 
64-16.000. 

Tht• titn• wns I ,000 or more in thirteen out of eightc<·n cases ncrcling 
exchange ttamfusion, and in four out of fifteen th:ll did not. 

In a control series of sixteen apparently healthy group A inf<lnts born 
to group 0 mothers, the maternal gamma-globulin anti-A was 1,000 in I 
case aiiCI 128 in another, but in the remaining fo111tccn it wns in the range• 
0-61. 
Short 'J'errn Storngc of Enr.yme-Treated Cells. Webb. D. H ( 1964 ). 
Vox Sang. (Basr./), 9, 510. 

Red <'l'11s, colkrtl'd in ACD anticoagulant. ficiniscd within forty-eight 
hou1s of coll<•ctiorr, tht>n wt>ll washed and stored as a I0-20'ic suspl'nsion 
in 2.5</r sodium ht'nzoatc at 4-6•c. will keep for up to 14 days. To 
prepare for uS(', tlw cells require wa~hin!( at least once in normal saline. 
A Sdl('me for tlw Ante ·Natal Prediction of ABO llnemol~·ttc D:sens1• 
of till' Newbo1·n. Ames, A. C . and Lloyd. R. S. fl964l, Vo.~ Sang 
fBaul). 9, 712. 

The suggestrd scheme is to test any serum sho\\ ing lysis of group A 01 

group 8 cell~ at room temperature by a modifil'd antiglobulin test against 
group A or group D cells. (The serum is partially neutralised by the 
addition of a t<'nth \'Olume of A & B suhstance before incubating with /\ 
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or fi r<•lls ) . If pOSlll\' l', the husband's group is drtt•rmim•d and if there 
is an ABO im·ompatibility between the husband nnd wife. arrangements 
are madt• in preparation for a possible affected haby. 

In the series Hudicd. 260 out of 8,000 women had positive modified 
antiglobulin tests. In lib the patient was ABO incompatible with the 
husband and a rlinil';tl diagnosis uf haemolytic diseasr was made on 24 
infant- hm n to women in this group. Three were rxrhangc transfused. 

CHEMICAl PATHOLOGY 
Rapltl Stick :.'\lethod for Determining Blood <Hncose Con<•t•ntratlon. 
Marks, V. and Daw•on. A. C1965l. B1it, mnl . f. I, 293. 

Expcri~nce with the Dextrostix method of drtennining blood glucost• 
IS desrrillt'd. ThC'rc is good agreement with con\'l'ntional methods of hlood 
glucosr estimation in the normal and hypoglyru<·mi<- rang<', and the 
techniqtH' is useful for recognising but not quantitating blood ~lu<ose con
<·entraticm in the hypnglycaemic range. 
Rapid J<;stlmution of Urea In Whole Blood with Urustrat. Baron, D . 
\\'. and llughrs, C . ( 1965), Brit. med. /., i, 233 

B) addinl! a mixed solution of dextran, phytohaemag~tlutinin and 
hepalin to whole blood in equal proportions, rapid firm agglutinnllon is 
achie,·cd and after ten minutes separation, Urastrat urea estimation is 
possible at tlw bedside•, with an accuracy of ± 20'7r in the 30-500 m~./100 
mi. range. 
Influence of Iron Preparations on Occult Blood Tests. Illingworth , D. 
G. (1965). f. clin . Pnth., 18, 103. 

A variety of results are obtainable depending on the nature of the 
preparation and the test employed. Traditional iron rcmedi<•s such as 
ferrous sulphate and citrate do not interfere, but newer preparations such 
as ferrous fumaratr (Fcrmasal) and ferrous <·arbonatc (Fcrrodic) give 
positive tc•sults with haematest, occultest and benzidine. Ft•rrous amino
aceto sulphate ( Plesrnat) gives a positi\·e benzidine hut a ncgath-l' ortho
tolidinc. The results rl'fl'r to filter paper techniques, bcnzidim· tube tests 
do not gin· false positi,es. R.D .. \. 
Sp~>ctrometrlc Dctermlnntlon of Abnormal Haemoglobin J•:gml.'nts In 
Blootl. Martin<'k, R. G. , (1965 ) . C/in. chim. Acta, 11, 146. 

Tlw author tem.llk> on the scarcity of nrtirlcs bearing on direct 
methods fot cstimt~tiug nhnonual hacmoglobins. 

Tlw methous dt•M diH·d arc for two compont'nt systems, i.e. llh 0 with 
Hb unit llh S or I lh CO. The J>r<'M'mc of only one nbnormal pigment 
must he dc·t<·tminC"d with the 1-lartridge Revt:r.~ion Spc·ctroscopt•, Except 
for the usc of a hun·,. .. fot· Hb C:O, analysi~ is acmmplishcd by nH•asuring 
absorhan~y of dilutc·d blood at the isobestic· point and at a wa,·c·lc•ngth 
where the dt•mities arc widl'ly separated. 

Det.tils of <"onst.tnts detC'rmination are gi\·en. R D A. 
A SlmJIIU lltethod of St>rum Proti'Jn :Fractionation of Cc·llulose 
Acetnt.• unll a Com1mrlson or the Albumin Lc,·els with n JUethod of 
Sodium Sulphite Frnct:onation. Webster. D . ( 1965 ), Clin . chim. Acta 
11, 10 I, 

Tlw genetal technique cmploy<'d was that described in the Oxoid 
notes for using ccllulo5(' acetate 'ttips. Th<' author found good agree· 
ment between C .t\. cll'cttophorcsis and fractionation with 28'/c sodium 
sulphite in nmmal sera but not when albumin is low ancl globulin high. 
In such rases electrophoresis is a<h·ocatt•d. 

Two interesting points are: 
I The usc of I 01/r Tcepol lor eluting the frac·tions. Optical <lensities 

arc the same as using sodium hydroxide and acidifying with 
ncctic. 

2. ,\ comparison of the dye upt;~ke of albumin and gamma globulin 
using Ponceau S shows that the globulin dye uptake is :~bout two
thirds of the albumin. The actual ratio of optiC"al densities is 1.5 7. 

R.D.A 
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Tlw Kinetic Spectro)lhotometrlc Assny for Serum Alknllne Phol!
phutase. Frajolo., \'\'. j., Williams. R. D. and Austrad, Ruth S. (1965) . 
• iml'l. ]. cli11. Pnth., 4S, 261. 

A comparison is made between results using a conv<'ntional Besse)· 
Lowry mrthod :md the change in optical density obtaim·d by a recording 
spectrophotornrt<·r. The unit is b:~sed on the linear change in density. lu 
pr:u·tit-e, this 'ails for very few manipulations and is simpler than till' 
t·om t•ntional technique. No blank reading or subtraction is rrquited. 
Th<•n• was good comparison. R.D ;\ 

HAEMATOLOGY 
Corrl'l'tlon ror Trapped I'Jasma in :\ficrohematocrit Determinations. 
Rustad, II. ( 196~). Scand. j. clin. Lab. lm·esl .. 16, 67i. 

Tlw ,·olume of plasma trapped in the parked red cell column in 
,·apillary tube ho.ematon it detrrminations has h<'<'n measured by radio
uC"tive iodine-tagc:ed serum albumin. 

An average overestimate of 2. 78 ± 0 .11 '/r of the read haematorrit 
,·alue was found. 
The Westergren Scdhncntntion Rate Using K.,EDTA.Gambino, S. R., 
DiRe, J. j., Monteleone. Marianne and Budd, D. C. ( 1965) Amrr. ]. 
cli11. Path., 4S, 173. 

from the results of this study, it is concluded that tri-potassium EDTA 
is a suitable anticoagulant for the E.S.R. provided the anticoagulated blood 
is diluted four parts with one part of saline for the test. In nddition, it 
was shown that K EDT A blood can be stored for twelve hours at 4' C. 
without a ~ignificant change in the E.S.R., and that the Westergren test 
is technically and clinicall)· superior to the Wintrobe test 
A Source of Error in the C~·tmmethheoglobin :'1-lethod of Dl'terminn
tion of Hemoglobin Concentration in Blood Containing Cnrbon 
Monoxide. Taylor. J. D and Miller, J.D. M. (1965\. Amu. ]. din Path .. 
4S. 265. 

The reaction of rarhoxyhaemoglobin with conn·ntional Drabkin'~ 
reagent is much slower than the 1eaction with oxyhaemoglol.Jin. Whrn 
measuring total haemoglobin concrntration in bloods containing carl.Joxyha. 
cmoglobin, the time of reaction bl'fore measuring optiral density must be 
prolongccl nr, nltcrnati\'cly. a spt·cial reagent containing fiv<· tinws thr 
concentration of ferricyanidc must be used. 
Diu.gnostlc \'aiut' of Serum llnptoglohln. Shinton, N. K .. Richardson, 
R . W. and Williams, J. D. F. ( 1965). ]. clin. Pnth . 18. I 14. 

SeJUm haptoglobin was t·stimatcd quantitati\'!•ly in 25 patients with 
hacmolytil' anaemia. I J 0 normals. l·l9 patients with other forms of 
anaemia and 37 p:otit•nts with uou-haematological disorders. 

The nmmal rangt' was founcl to br- :l'l-213 1111!./ I 00 rnl. Subnormal 
levels were fnund in 80 'i~ of J>.ttknts with hat•molrtic discaw or mrgalo
hlastic nnacmia. patients with ha<'morrhage into tissu<·s and orrnsionall)· 
in association with other diseases. The dia~~:nostic ,·alue of the rstimation 
of serum haptoglobin is discuss<'d. 
The Direct Antiglobulin (Coomb-.) T<'st In l\lcgulohlaslic Anaemln. 
Forshaw, J. and Harwood, Lilian. ( 1965) . ]. clin. Path ., 18, I I 9 

Out of 32 patients with IIWI!:aloblastic anaemia, trn ga\'e a positi,·e 
dirc<"t antiglobulin te~t. Ther<' was no colleration between thr result of 
the test and the drgrcc of anaemia. and no ~ignificant diffen~ncc between 
the incidence of positiw results associated with a deficiency of vitamin n, .. 
or folir acid. 
The Effect of tbe Use or Different Tissue Extracts on One Stngt' 
Prothrombin Times. Poller. L. (1964). Acla Hanna!, S2, 292. 

The eA"ect of the usc of a \'ariety of thromboplastin reagents on th<· 
1·esults of one stage prothrombin time detenninations was studird. Thcsr 
consisted of three human brain pr<'parations. fiv<' animal preparations and 
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tlure tcngt·nts inc-orporating absorbed plasma l Withington, 2-7-10 and 
Thrombott·~t . :"'ine of the ten tissue extracts gan· results of the same 
order. The thn·t· complex absorbed plasma reagents were alike in their 
ll'sults, but tlll'it therapeutic range appeared to bt• subwmtially lower in 
pertt•ntagt• aftidtr than the simple tissue extracts. 

'flu• Asses!lment of Antlcoagulunt Thernt>Y null Comparison of Quick 
Test, Thromhott•st and 2.7.10 Rcngrnts. Taylor. D. :Vi.. Stt·nbeck, C. L. 
.wei E~t•nstrom . :\ J. ( 1965). 1\'.Z. me d. ] .. 64, 29. 

This is a <·wuparison of three methods of coutrollim; anticoagulant 
thl'rapy .tnd a discussion of tht• implitatiom of the findings. 

The thromhott•\t and 2. 7 .Ill method~. which <He dr tunlll identical 
gi\'e mul'h lt·ss rnhrtent patient 'ariability than the Quick test; but. in 
fommon with otlwrs, these work('rs han· found that tht•n• mar b!' a need 
to modify th!' tht•rapcutic range to make thrombotest and 2.7.10 fontrol 
acceptable to clinidans who ha\'1' been accustonwd to dosing their Quick
rontmlled patir·nt~ more hea\'ily without an undue inridrnce of 
haemorrhage. 
Congulation Te~t!l In Antlcongulnnt The rap~·. Da\'ies, D . \\'. ( 1965). 
Mrd. ]. Att.ll., i. 150. 

Thn•e rnt•thods were used in parallel lO e\'aluate the· blood coagulation 
acti,·itics of a ~roup of 189 patil'nts recci,·ing oral antiroagulant therapy. 
The method~ wen• · thrombotest. the one stage prothrombin time and the 
kaolin partial thromboplastin time. 

The author concludes that the partial thromboplastin time appears 
to otTer the best control of anticoagulant tht'rapy, but suggests that there 
may be some• ad\'anta~e in employinl\' mon· than onr form of test as n 
rou t ine. 

HISTOLOGY 
A Thermorlrctrlcnll~· Cooled ~licrotome Table nnd Knife. Ruthet· 
ford, T., Hardy. \\' S. and Isherwood. P. A. ( 196·1 • Stnin Tult., 89. 
IllS. 

This artidr describes the use of frigistot· Thetmo c•lt•not•nt> to replacr 
C.:O .. for mirrotom!' stal(<' and knife moling. The tl~t·rmo-rl~IIU'nts w<'rt.' 
mt•d on Reic-hert and Leit)! slcd~c rnkrotomcs. Lcitl ami J.ipshaw frrcziu!! 
tninotomcs and the Cambridge wrking microtome. Fixrd tissue ean be· 
rut using the stagt• cooling unit o11ly by a knife cooling unit is required to 
cut unfixed tiSlue Stal\'ecoolint: is rapid. -36"C in 40-60 s~n. and thr 
temperature t•asily maintained. Sc·rial sections were rut at 7 1~.. 

D.T. 

Sl\nli\\ i<'h l~mhl•lldlng of Eyeball \\'all for Otltinml l'nruflln Sections 
of Ht•tlna. Suttc·r. 1:. and :Mcier-Rul(e. W., ( 1965) . Stfllll 'J'rclo ., tO. 19. 

Whole q·c·halb a1t· fixed in Susa. met-curial pigmt·~tts an• remo\'ed 
by 0.5'' iodine• in nw; alcohol. pien•s of bulbar w:~ll arc ('tlclost'd bctwe<'n 
two piecrs of fonnalin fixed li\'cr (dehydrated to BO'h akohol) bound 
with thread ancl pron•s,ed to paraffin. The thread is rrrno\·ed and tlw 
block rmbcclclt·d The histol01dral dcmrnts of the n•tlna are well pre
sen·l'<l D.T. 
A ('hollnest<'rns('-Blelschowsky Stnlnlng llethod fur l\fnmmulian 
End Plates. Gwyn. D. G. and :'vf<'ardman, V. (19651, Stai11 Tult .. 40. 
15. 

Mulot t•nd plait's, in S01• frozen scttions of ntusrl<·, arr outlined 
using the arc•tylthiocholine iodide-copper sulphate trdmiqut• to demon
stt·ate cholint'<ll'rMc. The sections are then fmthcr fixed fot 15 days in 
IO'i~ formalin t'ontainin~t 2~ pyridine in saline. followNl by a modified 
Gros-Bielschow~k\ stain to demonstratt• the ner\'e fibres t•nwrin!( the motor 
end plates. ' D.T. 
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MICROBIOLOGY 
A \"ertlcal DlflUision )Jethod for the )llcroblologlcul A!i$ay of 
Isoniazid. Lloyd. Janet and :\Htchison. D. A ( 1964), j. din. Path., 1'7, 
622. 

A method is described for the assay of isoniazid in serum and othce 
body Ouids, by difl'usion along slopes of Lowl.'nstein·.Jl'nscn mNliurn 
inoculated with tubercle badlli The method is convenient. rapid and 
robust. but is less accuralt' than diffusion systems for the assay of ~omr. 
othce substances. 
Report on Antibiotic Sl'nsith·lt~· Test Trhtls Organised by the 
Bacteriology Committe!' of the Association of Cllnirul Pnthologlst~. 
( 1965). ) . din. Path .. 18, I. 

l\s the result of tht• antibiotic ~eusiti\ ity trial organised Ly il ("(1111• 

mittce of expelts <·ertain rt•rommend:nions ha,·c bt•l'n made. Their findin!:' 
which are related to work undertakl.'n in 154 diO'nent laboratories high· 
light gross errors whirh may be associated with routine sensitivity tt•stin~. 
The value of unrontroll!•cl tests is discussed and the committee supports 
the dew held by clinici.m' that some reports an· unreliable. This :util'lc 
will rail for further work lwfore the solution is found. II.C.\\'.S. 
An Improvt-d Luctost• Gluconate ~ledium for the Detection of 
Eschl'licltia coli and Otlwr Coliform Organism!! In \\'nter. Gray, R. D. 
( 1965'. J. ll)l?· Camb. 62, 495. 

Laboratory worklrs who are responsible for the examination of watet 
supplies may \vish to introduce this new medium into their laboratory 
Tht• author c·laims that tlw cost is less than a quarter of that of Mac
Conkcy broth and is at h·ast as cflicirnt for the routine testing of water 
samples. Furthermore, fc·wcr false positi\·c reactions occur. II.C.W.S. 
Huir ns lL ResPr\'o!r for Staphylococci. Summers, Margaret, M. Lynch. 
P. Y:. and BlaC'k. T. ( 1965), f. c/111. Path. 18, 13. 

Tht> occurrl'nce of StaJihylococcus aurew in the hair of the scalp was 
invt•sti!(ated. The .11,roups of pcoplc were examinecl. outpatients, in-patic•nts, 
and ~tafT of a gt·ncral hmpital. Barteria were grown from the hair of all 
subirC'ts tested. Staphyloroccus auuus was the comrn!lll!'st pathofl:t'll 
twlated. It was more frt·quently found in the hair than the nose hut 
:!0',; of hair carrit:rs were not nasal carriers. There were more staphylo· 
coccal post-operative wound infections in hair can·ins than non-c·arric·n 
and in surh rast•s the patho~cn was the same phage type as that isolatt·d prt·· 
operatively from the hair. The articlr has provided ,·aluable information 
for ness-infection control H.C:.W.S 

PARASITOLOGY 
ldentifkation and ('har·ncterisation of Antlgen:c ('OillJ)Ontmts of 
Slu'CI) llydutld Fluid b;v lmmunOt'll'<'trophoresls. Chordi A. and Kagan 

I. G. (1965), j. PnraJit. 51, 63. 
Sheep h)·d:uid fluid was examined by unnnanoelcctrophorctic methods. 

On analysis nineteen antit't·nic components wen· found. Tt·~h with homo· 
logous antisera ~lww~d lhat ten of the hands produced W!'re of parasitif 
origin. In a f:roup of diaf:nostic sera eight of the trn bands were iclentifie<l. 
This adYanced ro11tribution may \\ell be followl'd hy a major modifi(·atiou 
of l'xisting dimmostic nwthods. This article may wdl providt• somr support 
to the discu~sion made in a rcleYant at tide app1•aring in this issue of our 
own journal. H.C.W.S. 

SEROLOGY 
E\·ahmtlon ol' 11 1\iew Pt'l'SE'r\'ed Latex Antigen for the Sero-Diagnosis 
or Rheumatoid Arthritis. Goldin. M . and Black. A. ( I 9641. A 1111. 

rhtum. Dis .. 23. 485. 
A new contentratt>d pn•sen·ed latex antigen for usc in quantitatin· 

tt•stin~ for the rheumatoid factor is compared with two widely-used ~lidt.> 
tests and the F II latex tube test. lt is found to be satisfactory. sprcifit
and sC'nsitivP. The ad,·anta!(es of the new antigen are discussed. 
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The Health Department Exar:ninati~ns 
INTERMEDIATE - MARCH 1965 

Written Paper 1 
Time allowed 2 hour• 

J. What methods of sterilisation arc used in thl• laboratory? In 
each case, state briefly the basic principle involved and the 
equipment used . 

'l.. Describt· your method for the isolation and idt•ntification of the 
gram.ncgatin· intt·stinal pathogens. 

3. Detail a method for the estimation of chlorides in a specimen of 
cerebro-spinal fluid. 
Outline tlw plinciple involved. 

-!. (a) By means of a table, show the interartion of cells and ~crum 
in tlw ABO groups. 

Write notrs on: 
(b) The E.S.R.: (c) Eosinophils: (d) Reticulocytt•s. 

Written Pnpc•• 2 
Time allowed 2 hou1s 

1. State the probable causes of the following troubles in the usc of 
a binocular microscope. What steps would you take to trace the 
cause of the trouble, and to correct it? 
(a) A small dark spot, visible constantly in the same part of 

the field; 
(b) Inability to focus with the oil-immersion objccti\'e, although 

no difficulty is experienced with the other objectives; 
(c) When searching a stained smear. it keeps going out of 

focus: 
(dj One side of the field appeals brighter than the other : 
(e) Eye-strain or difficulty in using both eyes together. 

2. Describe th<" standard procedure for non-urgent cross-matching 
of blood for transfusion. 
Discuss the importance of rorrcrt identification ;md labellin!\ of 
blood·specimcns and tubt"s in noss-matchin!\. 

3. Suppose that you are on the laboratory st;•IT of a newly-established 
hospital in a tropiral IC.L(ion. It has b~en impossiblt· to obtain 
.npplies of • ommercially-prodm t·d modern aids to urinalysis, but 

<·quip111ent :n1d l'hemicals arc a\ ailable for tht• t1aditional methods 
Composl', in ~implc language, a set of precise instructions for tlw 
nurses \\ ho will be expected to do routine warcl testing of ulint'< 
for reaction, SJll'l'ific gravity, protein, sugar and :ICetont'.. ( U~t· 
di:lgrams where you think they would be helpful.) 

-!. Write ~hort noll'S on: 
(a ) Culture and identification of BmHila aborluJ . 
(b l Prevention of glycol)·sis : 
( c) Badtracin; 
(d) How to keep a burette in good working order· 
e ) Poisoning by mercury and its compounds in the laboratory. 
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Kettle, P R Kelson 
King, Miss M. J. Hamilton 
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:\.lcConnell. D. S. Christchurch 
:McQuinn, Miss M E. Auckland 
Maddocks. Miss P. A. Wellington 
:\·Iattin. :Miss I'. S . Hastin~s 
Maslen. 1vliss J. :M. Christchurch 
Mold. ~fiss M. E. Palrncr5ton N. 
l\Ionteath, Mi~s J. S. Dunedin 
~Iontgomety, J. Auckland 
:'\callit·, .J. D. Auckland 
dc- :\icolo, P. Xelsou 
Oxnam, Miss ::-1. E. :\t·lson 
Ral', B. A. Chdstrhurch 
Ricketts, Mis, J. Auckland 
Rimmer, G. L. Aurklnnd 
Robbie, Miss L. M. Balclutha 
Rutherford, Miss F. R. ,\urkland 
Sarfati. Mrs P. M. Wellington 
Southern. Miss A. L. R 

\\'ellington 
Strutton, Miss C J. Auckland 
Subritzky. M. G. Aucklnncl 
Thomas. Mrs J. R Wellington 
Tibblcs, n. Greymouth 
Tracey. R. J Napier 
l.Jsherkoff, Miss M. F o\uckland 
Wallace, Miss P J. Timaru 

the examination. 67 of whom were There were 79 candidates f01 
~uccessful. 

FINAL - CERTIFICATE OF PROFICIENCY {APRIL-MAY, 1965) 
Written Paper- Chemical Pntholog~· 
Time allowed, 3 hours 
lnstrurtion., tn cnndidatn; All questions are of equal ,·alul' and within 

any one question nil major divisions arc of 
equal ,·alue. 

1. (a ) You atl' askt'd to set up a quality control system 111 the 
Chemical P<~tholo!'(y section of your laboratory. Discuss the 
s<Jlirnl points of the system you would rt>cornml'nd . 

(b ) \\'ritE> bticf notes of fit•e of the followin~: 
(i) The mode of action of antit·oagulants , (ii) Flame· 
photometry; (iii) The tests a\'ailablc for the measurement 
of acid srrrction by the ~tom;~<·h; ( i\') Srrurn protein 
rll'ttrophorc~is: (v) Paper chro111ntogwphy ; (vi) Th<" 
glucose tolerance test; (vii) Automation in analysis. 

2. (a ) Ima!line }'Ou have just been appointed to a position 111 
c·hargc of n newly set-up hospital laboratory, and you arc 
givt·n the cham e to buy eight hooks and five journals for 
thr chcmil-al pathology sct·tion. \\'hat would be your 
selection? 

(b) The following l'Stimations require special precautions, either 
in the collection of the specimen or in its subsequent 
handling before analysis. \'\'hat are these precautiom and 
"hy are they ncressary: 
(i) C:att•chol amincs in urine: (ii) Glurose in blood; (iii) 
Bilirubin in blood: (i\·) Urobilinogen in urinc; (\') CO., 
content of plasma: ( d j Protein-bound iodine in blood : 
(vii) pll of urine: (viii) Calcium in urinl'. 

(c) Most blood for analysis is taken by wncpuncture, but 
capillary blood is <tlso often used. What factors would in· 
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(d) 

(e) 

3. (a) 

I b) 

(c;) 
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lluenre vout ehoice of specimen? What constituents arc 
pre!ent in difrcrent concentrations in these two types of 
blood? 
II ow '' ould you rherk the w:wdength calihr.\liou of a 
spectrophotontetcr? 
What substances may rausc a sample urine to darken on 
standing? In what diniral conditions are they present. and 
what test~ would you apply to distinguish them? 
Describe in detail the preparation of exactly dct·inorm:1l 
carbonate-free ~odium hydroxide solution. 
Desnibc the dangers. if any, in the us<· of tht· followin~ 
chemicals: 
(i) Mercury: ii ) :\n~lt•t's reagent: (iii) Potassium ferri
nanide; (h·) Phenol: ( ,·} Benzene; (vi) Hydrofluoric acid: 
(, ii) M('thylen(' chloride: (,·iii) Chromic acid cleaning 

solutions: 1 ix) Ether: (x ) Potassium cyanide. 
Indicate wh('thcr the following statements an· trur or false. 
(One mark is -:ivcn for each correct answer. and <>nc mark 
taken ofT for each incorr<'Ct answer). 
I. When diluting sulphuric acid, otw should add watct 

to the ari<l. 
2. A 10<;; wh· solution contains 10 grams of tht• solute 

dissoh-cd in one hundred mi. of soh-ent. 
3. Lactose will reduce Benedict's solution. 
4. Phenolphthalein chan1:es colour o,·er the pll ranl{t' 

5.11- 7.2. 
5. Concentrated hydrochloric arid is about 15~. 
6. The serum calcium is usuallr decreased in t('tany. 
7. Biuret is the compound formed when copp<•r combines 

with proteins. 
8. Thr moh•cular weight of urea is 62. 
9. The pH of a solution is a measure of its titratablc· 

aciditr. 
I 0. ,hcitic fluid r;m hl' obtained from the kne<' joint. 

\\'rltten Paper- lluE'matolog~· und l·Uood Bunl' Serology 
Tim~ allowrd, 3 hou1s 
lutllucticm.l: Candidates to answer all questions. 

I. Dc~rribc 111 detail the tests you " ·ould uury out on n patient 
suspc·ctcd to have suffcr<'d a haemolytic tramfusion reat·lion . You 
should ronfnw yourself to tests designed to el!dudt• snological 
illlompatibilit)·. (Dcscripti<•ns of biochemical or bacteriological 
proc·rdutcs ar<• not required. 
Supposing that }"Ou han· delt'l ted an incompatihilit}', brief an 
outline of the prorrdun· you \\ould follow to establish the 
spt·cificity of the antibody. 

~- Discuss the causes of false positive and false negatiw results in 
the Coornhs' antiglobulin test. Describe the way in which you, 
p«'rsonally, would control your test to ensure confidenn· in thl' 
rt•sults. 

!:1. Brieflv J!i,·c the mc:ming oi thl' following terms: 
(:1). Inromplete antihod>·· (b) Chromosome. (c) 'Blocked' 
cells. (d) :--;on-sccrC'tor, l e) Dangerous uniwrsal donor. (f) 
l'appenhcimct body. (g) Heinz body. lh) Aucr's rod, (i) Ooehk
( 01· Amato) body. ( j) Sclcnoid body. 

4. What is mean by the term ·megaloblastic anaemia'? 
Outline the abnormalities you would expect to br present in the 
blood film of a patient suffering frorn megaloblasti<' anaemia. 
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Discuss briefly laboratory tests whit·h ma)· be usrd in th!' 
diflerential diaguosis of megaloblastic anaemias. 

5 An rlderly woman presents with spontaneous massive bruising. 
Describe how you "auld proceed to investigate systematically, by 
laboratory means. the nature of the hacmorrhagir state. Discuss 
bdrfly the ust's and limitations of each tr~t yon mentiou. 

\Vrlt.tcn Pn()Cr- :\licroblolog~· 
Time allowed, 3 !touts 
Question l is compulsoq·. .\nswer any thrl'c of tht• remaining four 
questions. 

I. Make a cntical appraisal of the prest·nt day methods employed 
for the isolation and d;~ssification ol M. tuberculosir. In doing 
so cO\·er the best means of ensuring that atypil'al strains are isolated 

by the methods recomnll·nded. 
2. Give details of tlw ml'thods employed for tht• isolation lind clas· 

sifi('ation of Beta haemoiytic streptococ('i. 
:~ Stall• the means when·b)· C. olbican.< may be isolated ;mel 

identified from a sputum specimen. 
-l Snte how you would pn·pare a batch of Wassl'rmann antigen. 
5 Gi,·c details of the techniques employed in the isolation and idl'nti· 

ficat10n of C/ wtlchii from pus containintl' several typl's of 
bacteria. 

Prnctlcal Paper- Cht>m'cul Pntholog~· 

Time allowed, 3 hours 
All questions to br answered. 

:'>JOTE: No textbooks to be used but method slwrts for the urc·a and 
creatinine methods arc provided. 
Describe briefly thl' technique used where applicablt" and 
show calculations. 

I. Measure tht• total concentration of sodium and potasssum 
in the urine ' A ' and express in millirqui,·alt•ot/2·1 hours 
spcdnwn. Ml'asun· the concentration of chloride and the 
carbon dioxidc ('ontent in the sc·rum '.'1.' and expn•ss in 
milli<·qui, ,,lc•nts per litre. The table provided for tht• flame· 
photomctt:r i~ calibrated in milll'qui,·alc·nts pn litre when 
the solutions are diluted I in 50. A standard .:-.laG! solution 
is prodded for estimating chloride hy Srhalc•s & Schalcs 
method. 
A formula for use with the manometrk \':m Slyke is pro· 
,-irlcd for estimating the carbon dioxide I'Ootent. 

2. (al Pctfoun a total bilirubin estimation on serum 'B' by 
Powrll's method using control semm ' C' as a standard. Tht• 
bilirubin concentration is marke<l on till' bottle. 

(b) Perform a urea estimation by thr phcnatr·h)·pochloriH· 
technique on the serum ' B ' and prol'ess the control serum 
'C:' in parallel. Comment on thr si~nifican<'e of your 
control result 

3. (a) Estimate the dia~tasc in urine 'B' by Wohlegemuth's 
method. Define and express results in tt•rms of the 
Diastatic Index. 

(b) L'rinc 'B · is an aliquot of a 24 hours urint• specimen, 
,·olumr 1680 mi. 
The plasma creatinine is 0.8 mg./100 mi. 
Measure the urine creatinine by the method provided and 
cakulate th<• creatinine clearance. 
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Prncti<.'nl Pasler- llncmatology and Blood Bank Scrolog;\' 
Time allowed, 3 hours 

I. Using the tct·hniques with which you are familiar, carry out 
nossmatrhing tests to detennine which, if any, of the three 
donors X, Y and Z are suitable for transfusion to patient W. 
Desnibe thr mrthods you ha\'e usrd in detail .1nd record your 
tcsults. 
Thi• i~ a non-urgent requl'st and you are infu11ned that thl" 
patient and all three donors are !(roup 0 Rh(D) pusiti\e 
Supplied: S;-rum and a 50';( washed cell susprmton from patient 

\\' : 50';~ washed red cell suspensions from donor~ X, Y and Z: 
antiglobulin reagent ready for use without furtht'l" dilution. Ask 
for an)' other materials your choice of method may requin·.) 

2. Ortt·t mine the probable rhesus genotype of each of the four red 
n·ll samplrs provided ( S, T, v and V), Record your results in 
detail. and if the interpretation of the probable genotype rrsts on 
the reaction with another antiserum, indicate the spel"ificity of 
the serum with which you would wish to carry out a further 
test and state your interprl'tation in thr event of both a positi\'e 
and a negative result. 
It is not practicable to furnish each candidate with rontlol c-ells 
for NICh antiserum; so state the controls you would consider 
necessary to ensure acc-urate results with each antiserum you ha\'e 
used. 
(Supplied: 5% washed red cell suspensions from patients S, T. 
U and V; saline reacting anti-C and anti·E. albumin-rearting 
anti-D and anti-c: inert (AB) serum: 20'~ bovine alhumin 
solution). 

3 Comment on the blood films M. N. 0, P, Q and R. 
\ Thr films arl' stained by the May Grunwald-Gicmsa technique.) 

4. Stain the two unfixed blood films K and L for iron, examim· 
thelll microst:opirally and make any comments that occur to you 
rcsultinK from )'Our examination. 
(Supplied: absolute methanol; 2'/t potassium fcrrocranidc: 2'/r 

hydrorhlori< add and 0.1 '1 safranin ) 

l'rnctlcal Pnper- ~llcroblology 

Time allowed, 3 hours day, I lzour following mornin.l/. 
All question.f ~hould be attempted. 

I. Broth cultures A and B contain gram-negative bacilli isolated 
from an adult patient with diarrhoea 
In oddition to determinin~ thr motilit)' of each stram, inoculatr 
the nppropl"iate media prm·idcd. Surh cultures will be inruh.ned 
for you on·rnight. Tomorrow morning. rl'rord rt'sults of hio
rhemical tests state the possihle identit)' of thr two organisms 
and procl'ecl to classify the pathogt•n by slide a1111lutinntion tests 
with thl' se1a available. 

~. Identify the fun!-:us prm·ickd on slide c-ulture. 
3. StaiB the four slides 3A. :!B. 3C: and 90 by Gram's mt•thod. 

Examine tht•m microscopically and n•<·olll your observations. 
t. You an• prr~entrd with a slightly turbid fluid which is thought 

may have been obtained from a q•Mit· structure. F.xnrnine the 
fluid and idrntify the nature of the h·sion. 

5 The three sera: 5.'\, 5B and 5C have bren inac·ti\'ated. Srreen 
them for the presence of Brucella antibodies. Complete the in· 
vcsti~ation by carrying out a standard tube agglutination trst. 
tbc final result should be read tomorrow morning. 

(Su,pensions. tubes and other reagents are available on your bench) 
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SUCCESSFUL CANDIDATES 
Bateman, K. J. 
Beggs, W. A. 
Bott. Miss G. R. 
Carman. Miss M. G. 
Clarke, K. R. 
Courtenay, \\' . J. 
Davy, ill'. C. 

Lower Hutt 
Auckland 
Aucklaud 

\\'ellington 
Auckland 
Alllkland 
Aut·kland 

Dt•acon. A. G. 
Drew. Mi~s M. G. 
DJUmmond. j. D 
Ford, M. R 
Gamlin, Miss B. 
Holland. Miss S. 
Horrocks. Miss D. 
Horton. Miss J. F. 
Johnston. E. ~L 

~elson 
Wanganui 

Dunedin 
Auckland 

Palmerston !'\. 
Auckland 
Auckland 
Dunedin 

Auckland 

Kelman, Miss J. C . Christchun·h 
I.ee, Miss A. J. ln\'ercargill 
Lockwood. B. McK. Palmerston !'\. 
Lumsden, Miss M. R 

McBride, Miss R. 
Marr. J. 
Mitchell. M . . \ 
Moffatt. P. :-:. 
Parnham. Mrs R. 
Pitches, D . .J. 
Ree\'es, Miss II F. 
Scott, Miss E. L. 
Sorens<.>n, Mrs M. 
Stewart, A. Mt·D. 
Weston, 0. G. 

Christchurch 
H. Auckland 

\V ha nga u·i 
Rotorua 

\\-'ellington 
Lower Hutt 

Auckland 
Lowl'r Hutt 

Dunedin 
Wellington 

Dunedin 
Auckland 

Forty-nine candidates sat the examination, two in Microbiology only. 
Thirty-one obtained a pass, cle,·en obtained a partial pass and scvt•n 

failed the examination. 

Book Reviews 
Immunology for Studetzls of Medicine. j. H. Humphrey, M.D .. B.Ch .. 
F.R.S., and R. G. White, M.A., D.M .. B.Ch. Second Edition. Blackwell 
Scientific Publications Ltd., Oxford. England. Price in U.K .. <Hs 6d. 

In recent years immunological techniques lm,·e been used for an 
C"ver inneasing number of problems in many different spheres of clinical 
medicine. Th<.> consequent demand for serological tests is associated with 
tl'rhnical problrms which demand a fundan)('ntal understanding of 
immunology. rather th.tn being related to a lack of manual dexterity 
The public·ation of this wnrk provides a rralistic bridl{t' brtween the• 
practical application of snologiral mC"thods and an allied theoretical 
background. The reading of this manual ~hould do much to inspirc 
confidC'nC<' in \\ork undrrtakcn hoth in the routint.- and ilpplied researdt 
labor:~tory. If hr popular cleumncl a :~rd c·dition bc>com<.>s necessary :1 

dmngt· of title mi~;ht "rll c•xtc·ncl the J nngc· of appeal to those actively 
t'ngaged iu day to da)· routine serologic a! wOl'k 

At a glance it is apparent that thl' book i:. rough!)· divided into two 
hake~. chapters On<' to six will ha\'<' a spcc·ial meaning to the medical 
laborator)' tPrlmolo~;ist , whcn·as the rcmaindc•r of the work has a morc 
clinical bias. Nc·,·crthclcs~. e\'Ct-yone shoulol take ad\'nnta~e of thc· 
simple style of prest'ntation. which imnwdiatr·ly holds till' reader's 
attention. In particular. the basic philosophy related to c·omplement 
fixation and ;mtibody-anti~c·n reaction is n•• y· w<'ll presented. On the 
other hand. thc· revie\\er is not really con\'iuccd that e\·ery unexplained 
abnormality neatly fits into the pattern of auto-immune response. 

A second reading of the book illustrates the ad\•antagc of a well 
prepared glossary which caters for those perhaps less familiar with the 
new jargon. In all I would thoroughly recomml'nd this classic amongst 
recently published medical litt>ratur('. H.C.W.S. 

Progress in Mediral Labornlory Teclwiqu, 3. Ed. F . j. Baker. 
LI.M.L.T., F.I.S.T., F.R.M.S. Butterworths. London. 196·1. 250 pages. 

The third ' ·olumr in this series covet'S a comprchcnsi,•r range of 
medical laboratory techniqurs, as did the prc\'ious two. A good deal 
of interesting infot·mation is presented in concise form. but little. if any. 
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of it j, m·w. In fact, the exact ,-alur of the publication is open to somr 
que~tion. Tht• author states in his fmward, "The newer techniques bein!( 
intt'rspersed "ith information which. although not nrressnrily new, is 
m·,·crthelcss not t·asily found in >tandard trxt books.'' Tht· rr\iewe1 
would beg to dint•J·. .Many of the tec-hniques mcntionr·d arc far from 
new, and any mrclium-sized laboratory would probably hnve had thl' 
t<'rhniquc~ in ust' before this volume was published. TIH' f(t'ucral redew 
articlt•s on sterilisation. mirro~c-opy and auto·immnnit)' b1 ins together. 
howe\'er. a good deal of current lit<'rature in readahh• form. 

Some Asputr of Sterili1alion (J. Dick : The redew con•rs the 
physic~ of steam, steam supply, gravity di~plact•mt>nt clres~ing stcrilise1. 
hi~h \aruum dressing stcriliser. and is an up-to-tht··mumt·nt redrw of 
currcn: st!'filising procedures in use in major institutions. A useful 
scctio11 for trainees is on steam physics a11d sterilisin!( t·ontroh. 

Diagnostic Staining ProCI.'tlurPs ( R. Silverton): A ~ummary of 
dc\'elopmenh in staining o\'er th(' past few years emphasises the \'alue 
of the wcll-cstahli~hcd methods. 

Ftuu-dr)'ing of Tissue by Thermoe/ectticity ( j. llancroft ): This 
~t·ction ha~ litt)(' practical application in a routine laboratorr. hut trainees 
will find useful information on the principles, purposes and practice of 
freeze-drying. 

Souu Appliratioru of Fluouscencc Microscopy 111 llirtopathology (D. 
Munday): A r!'vil'w of established techniques. and a lso some useful 
information on fluorescence in general. 

Recent Drr·rlopments in Mie~oscopica/ Tcchniquc1 (j. Bassett): 
This review t'O\'rrs image conversions. staining. design trends, fluorescence 
microscopy, photomicrography and polarising microscopy. A \er)· useful 
review ranainl( over many fields and succeeding very wt•ll in bringin~ 
the reader ahrca<t of de,·elopments in microscope ins II uua•ntation. 

Euzymology (J, Sinnott): Re,·icwcd are international units of enzyme 
activity, serum nl'atinine, phosphokinase and serum alpha-hydrox)' bul\·ric 
dchydrogenasr. 

Some Ajtplicnticms of Thin !,a yet Chroma/ogta/Jh}' (D. Kilshaw): 
Om·~ again standard ;md well-tested tl'rhniqucs form the basis of thr 
rhaptcr. Tht· methods for separation of rarbohydr;1trs do not find wide 
use, as b1·ttn nwthods are :n·ailable. This is partirulady true in tht• 
st·paration of glucosr from l(alnctosr. whl·rc Rf \a lues of 0.1 i and 0.1 H. 
rcspectin·lr. arc given. Similarly with barbiturate srp:ua tion. 

For any lnboratoq· large enough to bt' doing chromatography, therr 
is nothing nrw to he found here an:l. in fact, somt• rert·nt techniques arc 
not vn·st>nted at all. 

A uto-immunil)' in Certain Diseases (G. Onn~b}'): This givrs a good 
introduction into the theory of an increasingly importnnt field. Detnils 
of some techniques nre accurately drscribcd, hut tht·n· arc occasional 
unfortunate omissions, such as a lack of dt'tail on tht• Rose \\'aaler 
valiants. \\'hi h· rcf<'rt'ncc is made to the il\'ailability of trsts detecting 
.mtinudcar nntihodic·s for the diagnosis of D.L.E .. the fluorl'sccnt antibody 
technique 15 the only one described. This is the least used in routine 
prartin· and is t·onsidcrably more diffit·ult to pl'rform than thr more 
specific latex and complement fixation tests, which Wl're not e\'en 
mentioned. R.T.K. 
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Council Notes 
A Counril meeting was hrld at \\'ellington Hospital on May 22. 

1965. Prcsl·nt were .Mr H. G. Bloorc (in the Chair), Miss J. Mattingle)· 
;"~nd Mt'ssrs C. \\', Cameron, J. Case, M. MeL. Donnell, E. K. Flctchrr, 
H. F.. Hutclungs. R. T. Kennedy, .J. D. R. Morgan and D, J. Philip. 
Applications nnd Resignations 

Applications for membership apprond: 
Associates 

Stewart. !\tiss 11. G. Tauranga Tindale, Miss P. Christchurch 

,\!tmbcr< 

:\hbott. Mi~s E. M. 
,\lderton, K. J. 

Dum•din llanison, Miss M. Christchurl'h 
Christchurch !learn, Mis~ L. :\ew Plymouth 
Christchurl'h I lolland , Miss E. Christchurch 

Auckland llulsl'. ~liss G. M. Aurklancl 
Rotm ua Johnstone. Miss M. C. Dunedin 

Auckland Jones, Miss P Christchun·h 
Dunedin Lane, Miss P. Christchurch 
Dunedin McCrae, Miss S. L. E. Auckland 

Auckland Mclvt>r, R. K. Dunedin 
Hamilton Martin, Miss H. Xapirr 

Amr~. Miss R. W. 
:\ndcrson. A. P 
\ndrrson. R . K. 
lh·attie, t\Iiss M. J 
Bcde, Miss S A. 
Bedford. Miss D. M. 
Bent. Mis~ M. V. 
Bibhy, Miss E. J. 
Blumhardt, Miss R. 
Bodgc•r. B. J 

Auckland Martin, Miss J. :!'Iapier 
Christchurch Mason, Miss D. A. Dunedin 

Wellington Mawson. Miss P Jiawrra 
Auckland Mmris. Miss S. Christchurrh 
Auckland Muh-t'y. T. B. Auckland 
Auckland Papc. Miss 1\-l. L. Hamilton 
Balclutha Parkinson. }.ofiss S. S. Auckland 
Auckland Reilly. Miss D. M. Hamilton 
Aurkland Richmond. W. j. Invercar~ill 
Auckland Robinson. Miss A. 11'1. :\ucklrmd 

\\'dlington Roberts. M. \\'. Auckland 
•\urkland Samul•ls, ~[iss A. \\'aipukur:l\1 

Chrbtrhurch Sargl•nt. S. E. M. IIawt'l:l 
M. ~~ Simms R. Palmcrston l'\mth 

Bowen. Miss B. E. 
Briggs. Miss L. M. 
Buchanan, Miss J. 
Cardon. Miss P 
C:hristit', Miss H. !'\. 
Clark, Miss C. F. 
Cl:nkt·. Miss :-l. P. M 
Cl<-an-. }..liss S. 
Clt•ay~r. r"liss J. 
Collins, R. 
Cullrns. Miss H. 
Cunningham. Miss 

DaYidson. M is~ P. J. 
Dixon, M. W. 

Du111·din Simich. Miss A. M o\urklancl 
Auckland Slack, Miss H . Auckland 
Aul·kland Smith, Miss C. M :'uu·klancl 

Dodd, G. \'1'. 
Dohrman, D. 

Dunedin Smith. Miss P Christchurch 
( :hristc·hurd• Spiers. R. Wl'lli111;ton 

Dunedin Still. Miss .J. R llnmilton Don, Miss B. I 
Dumpleton, Miss D. 
ForrcHt·r, Miss E. McC 
Garrett. Miss D. M. 
Glcun-Killccn, Miss :'vi 
Godsall. ,\!iss J. I. 
Gould, .Miss I. D. 
Griffiths, R. r. 

:"\elso11 Stiuc;~r, Miss J \\. Au< klaml 
Dunrclin Tannn. !'.1iss K. Taur.uwa 

Tauran!(a Tong, ~!iss L. M. ll~miltou 
Auckland \\'alton. Miss V. F. Auddiind 

Oamanr W<~tson, Miss M. G. ,\u('k)and 
Hawcra Webber, Miss A. Hamilton 

Auckland \\'eslt')' E. A. Au<·kland 

,\llan . R. D. 
Buch;~nan, Miss A. M 
Camcron, C. \\ . 
Cathrart, D. 
Grace, .'\. I. 

M ~mbers dfcll'tl 
Dunedin 

Amkland 
Dunedin 

lnYercargill 
\\'ellington 

as AJSociaus 
Kitto. J. D. 
Olsen. R. E. 
Phillips. 0. R. 
Spcden, Miss J. 
Tingle. D. 

Dum·din 
;sew Plymouth 

:\utkland 
Chr istchurrh 

Dmwdin 

Glo\'rr. G. 
Hamilton. T. 

lleinsla!rd Member! 
Auckland Phillips, 0. R. 
Aurkland Taylor, D. M . 

.-\ud;l:mtl 
Otahuhu 
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Resi!(natiom acrepted wllh rcgn•t; 
Clark. K . Auckland 
Douglass, Miss H L. \\'ellington 
Healey, Miss R. Auckland 
King, Miss :'vi . .f. Hamilton 

Lawton, Miss D. 
Peddie, J. J. G. 
Rhodes. Miss H M . 
Webh, Mrs R. :'vi . 

and to take l'lfcC'l at the end of 
Sadler, Mrs G. 

1965: 
Ch ristch u rc h 

llamilton 
UppP.r Hutt 

Hamilton 
Whan~arei 

Mr j. J. G. Pl'ddie was a foundation member of the N.Z. A'socaatton 
of Bartl'riologists, and the Secretary was directed to extend to him thr· 
best wishes of the Council for a long ;~nd happy retircm!'nt 

On failure to pay ~uhscriptions for 1964/65 and in the abs!'nrc of 
written resignation, the following nam<·s wen· re!llO\'<'d from the Roll in 
accordanc1• with Rule I 0 (c) : 

.\lexandcr, Mrs M. Christduuch lnmc, Miss S. P. l'\. 
Bailey. Mbs V. A. Aurkland .Johnston, N. D . 
Bathgate. P. Auckland .Jmws, Miss A. 
Beal, Miss .J. G. Hamilton joy, Miss P. 
Beech, M . .J. :\urkland M1·Bride, Miss R. 
Burroughs. Miss H . .J. Auckland MrDowrll. Miss H. 
Burrows. Miss E. Christchurch McDuff, D. A. 
Carr, Mrs M. I. \\'ellington MrLoughlin. P 
Cornerc, B. M. Auckland .\[arlin, Miss B. 
Coulton. Miss D. Gn'ymouth :-.:eilson. Miss S. 
Cox. Miss M. H. F. Christchurch :"\kholls. Miss J M. 
Curtis, C. S. Auckland :-lixon, A. D 
Dold, G. E. Hamilton Parrish. \·. 
Elliott. j. E. \\'ellin!l'ton Ricketts, Mi~~ J. 
Ferguson, Miss D. \\'hangarei Robinson. Miss J. A. 
Forsyth, :\. Dunedin Samuel, .f. A. 
Gardner .. \fiss G. K. \\'rllin((ton Smith • .\fiss .J . 
Gibson, \\'. D. Chrisu·h;nch St<•,·cn. Mi~~ S 
Godkin, ~1ts V. E. Wellington u,Jtakofl, Miss M 
Gooch, .\irs M . T:tlltanga \\'att, G . W 
Grant, Mi~s K. M . llatniltnu Weston. G. 

.·\uckland 
Kaitai::. 

\uckland 
Auckland 
:\uckland 

Rotorua 
.'\~hburton 

Rotorua 
.\uckland 

\\'t'llington 
Hamilton 
Auckland 
Auckland 
Aurkland 

\\'ellington 
Su\·a 

\\'ellington 
Auckland 
Auckland 
Auckland 
,\urkland 
Aurkland Grattan. M. J. Chriw·hurdt Wht•clhousc:. Miss J. 

Gray, Mis~ L . .J. lun•r-rar!(ill Whitrficld. Mis~ J. G . 
Hampton, Mr~ V. Chri:.t< hutch Williams, Mrs D. G. 

\\'hangarci 
Aurkland 

New mcml>crs cnroll~d during 196·1 but who had f:~ilcd 
initial subscription were also H'IIIOI'I'd from the Roll: 

to pay an 

Bamett-Smith. Miss K . A. Opic, C . A. 

Brown. P. B. 
Auckland Slll)'lhc, Miss P. N. 

Wellington Smythe, Miss R. II. 

Wellington 
Christrhurch 

Wellingtou 

In view of th< numb1·r of new applicants who cnjo) the privileges 
of membership for a yeat and then default on the suhscription, tht• 
Council d('l'ided that in future new members should not be placed on tht• 
regular mailing list until they han· paid their runent subscription~ 

Honorary .Mernbnslrip 
The roll of Honorary members "as reviewed, and it was drcidt'<i to 

recommend the Annual Gl'neral MeNing to pass a resolution to restrict 
the number of Honorary Mcml>crs to sixte('n. Survivin!!' Honorary 
Members at this datr are: 

Drs Cairns. Doyle, S. Hills, M. fitchett, D. K Allen, M. G . Somer
ville, T. H. Pullar, J. 0 . Mercet·, P. P. Lynch, K. F. M. Uttley, D. T. 
Stewart. E. F. D'Ath. Sir (;. E. Hercus, Mr S. Josland ;md Dr C. W. 
Taylor. 
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Public Service lnvtslmtnl Society 
The Council were informed that the Secretary had at last ren·ivl'd 

advin: that mr·mhc-r~ of the Institute employed at public hospitals rould 
be afforclcd the disrount service avail<~blc to Public Service employees. 
The decision is pruvisional, hut will be ratified in due course-, and furthe1 
aetails will be availablt• soon. 

Jlospitnl Sert•ice Tribunal 
It now seems that the months of negotiation towards the establish· 

ment of a Tribunal for hospital employees will c\•entually he satisfartoril~ 
concluded. 

The President r<•poru·d that in tcccnt months substantial progress 
has been madl·. A qu<•stionnaire had been sent to fourter·n organi~ations 
represcntin!( the inll'JTStcd ~roups of hospital workers. ancl t•ight organisa
tions had givl'll full approval for the negotiations to pror<•ed These wctc 
the original five (:-.I.Z. Diell•tir Association, N Z. Rl'gistcred Occupational 
Therapists A~sociation, 1\'.Z. Physiotherapists Assoc·iation, ~.z. Re~stcred 
:\urses Association and the Society of Male Nurs<~s of KZ.) plus N.Z. 
Medical Physicists Association, N.Z. Dental Offircrs i\ssociMion and out 
our own lnstitutt• Of the rrmaining organisations, the Medical Superin
tendents Assoriation and the Medical Specialists indiC"atcd that thc)' would 
prefer to tctain thr present system: thl' EngineetS, Radiogr<tphers <1nd 
Orthopaedic Tcclmidans wanted to gi\'c the matter further thought; and 
the Hospital Offircrs Association had not replied. 

The Committee had now felt able to make a fresh approach to the 
Department of Health and. accordingly, a deputation representing the 
l'ight appro\'ing groups met the Minister of Health in May. The Minister 
was sympathetic and gave an undertaking that the submissions would be 
im•estigatcd. Thert· is little likelihood that this will be possiblt• during the 
present session of Parliament. but in the meantime the Ministrr asked 
for the Committee to prepare their proposals in fitw detail, "hich is a 
task presently being undertaken. This will take se,·eral more mc!·tinl(s of 
the Committee, and if tht• final drah of th<· proposals arc a\'ailahlt• in 
time, it may be possible for the President to introduce them for the in
formation of tht• Annual (;cnnal Mectin~ . 

The loss of interest on the part of cct tain of the forrnerl)' intrrestcd 
groups need not be an obstacle to the cstablishm('nt of a Trihun<~l. The 
Minister indicated th:lt there was no teason why submissions from em· 
ployee groups not wishinr. to be dralt with by tht• Tribun.1l should not 
continue to be ht,ard by Salaries Acl\'isory Committe('S. 

The manner in which tht· Tribunal will he likely to work is, broadly. 
that the organi,ation wishing to b<· ht•<~r<l will outline their proposals tu 
the Employcts nnd ask that a date lw ,\l't for c·cm<·iliatima. If an agreement 
is reached, its terms will lw submitted to tht• Trihunal, which will gin
the force of law to the decision. Finalisation will, in most nm·s, takt• 
no longt•r than a few months. and in the c-ast• of tht' l'ubli<· St•r\'ice 
Tribunal there is no recorded instance in which the Tribunal has refused 
to ratify an agrremt•nt amicably reached by negotiation hctw<·cn employee, 
and employers. 

If agrcrrncnt cannot be reached at the first level. the subject of tht• 
dispute will be rder red to the Tribunal. which will appoint asst•ssors to 
hear and consider the opposing points of view. The Tribunal will then 
make known its derision, generally within a month or two. 

State Regi.llralion in Britain 
The Institute has been asked to furnish details to enable the Mrdical 

Laboratory Technidans Board in London to I'Onsidcr the rligibility of thr 
Certificate of Proficirnry Examination as a suitable equivalent qualification 
for State Rl"gistration in the United Kingdom. 
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Th~ information INJuired include• copies of the syllabus; exammntion 
papers, f.lr both Intermediate and Final examinations, both Theory and 
Practical, con• ring the last three years; the number of candidates examined 
at each centre: the uames of the society or societic providing examinrrs; 
the pcrccnta~r pass rate and information on the t•ducational prerrqui5itt·s 
fo1· t1aining and t·xnmination and the amount of practical exprrirncc 
< alkd for during or nftrr trainin!(. 

This information is at present being compiled by the SccrNary and 
will be compiet<'d when the results of the recent C.O. P. Examination haw 
het'n published 

The matter of reciprocity of qu:~lifieations has long been a sourn· 
of concern to the Institute. and the Council is hopeful that thf" situation 
of holders of the C.O.P. at·cepting positions in Britain may soon br 
bettl'red by a fa\'ourable decision on the part of the Board. 

Allllllal Con{c1r11a /965 
The Secrcuur reported to the Council that the cost of t'h,trtt•ring 

ain·raft to fly mrmhers to Tnuranga from Wellington would be prohibitiv!'. 
In view of the fact that thl·re is onl)' one schrdult·d DC 3 flight daily 
from Wellington, mt•mhcrs would be well-ad\·ised to make their r~srr\'ations 
early in ordrr to lt·an plenty of time for the !\ational Airways Corporation 
to provide a special fli~tht if it should pro\·e nect>ssary. 

Carur Brochure 
Biological Laboratorie. Ltd., of Auckland, have very kindly offen·cl 

10 subsidise the printin~ costs of the career b•·ochure which it i~ the 
intention of the Council to prepare. The layout of the brochure is under 
c-onsideration, and it i~ hoped that it ran be madr m·ailablc before thr 
!'nd of this year. 

The /965 Examinations 
The Council heard that the Department of 1 lralth had authonsed 

Hospital Boards to 1eimburse candidates in thr rrrent examination fnr 
their actual fan~s for tTiln~l to Dunedin. 

M edicnl l.abortttot )' Technologists Board 
The President reported that the 1Iighe1· Examination syllabuse~ wtrc 

now drafted in full 01nd wen~ being ron~ide1ed. fherr had also bt>en much 
work put in on anwndment~ to the new syllabus. which would bl' printed 
in the rcvisl'd form latt•r this year. 

The sub-c:omrnitlt'l' on traiuiul' had met and lwd considcicd the 
\ priOIIS ways b)' \\ hich trainin~ could be conductl'Cl through local cdu
t·ational establishrm·nts. The Central lnstitutt• of T<·rhnology would want 
to take O\"l'r tht• training cumplt'tcly. l.iYe lectun•s would be giv~n at lund 
polytechnics, and there \\oul:l be t·otrcspondenre tuition for those llaint·t•s 
unoblc to attend t'l'lltrt•s \\here lectures would br R\ :oilable. It woulcl bt· 
ncccssar)' for <·on cspnndencc students to attend th(• Ct•ntral Institute fm 
n one to thre(' \\( ek period of practical training each year Hostel nc
f·ommodation would he available at a reasonable cost, and it was reason
able to expect that iart·s would be paid by employers. 

Meanwhile. in Britain the findinl(s of the WatfOJcl Report st'clll to 
'"IISCSt that it may be wise to follow some rours(• other than that of 
atwmpting to continue training on a part-tim<' basis. 

Io:\cning classes arc considen:d. there, to be of limited \'alut> in tcac h· 
ing theoretical prinripl('s. Students are tired aftrr a full day's wotk mod 
arc frequent!)· not able to assimilate the material gh·cn in the lt·ctulc~. 
Day release. too. crc01tcs problems. and the most practical solution j, 
thought to be the abandonment of the present ''apprenticeship" system 
.md the introduction of "sandwich " ·courses, in which half of each year 
is spl'nt in full time theort'tical and practical trainin~ and half is spent in 
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a hospital laborat01y. Thr Report aclnll'ntcs thr <·stahlishmcnt of ~pt•dal 
tcachim; establishments, with trainin~ laboratories t•ntiJely di\'orced from 
routine "'Hk, attached to ha,C' or te:~rhiu~ hospitals und staffed by people· 
qualified to teach. Thr ideal aimed at i, two or thn·t·-til'rC'cl qualifyin~ 
systems, pt·rhaps with a de~n·t· awarded by one of thr Ill'\\ eollcl(rs of 
adnmred tl"l'hnolo.•!)' as the higlwst qu<~lilirntion. with possibly a senio1· 
and junior l<'t hniral diploma a\ ailablt• fm· Jabor<Jtm r workers not willing 
or not ahlt· to reach this h·n:l. 

Tlw Couul'il fc·lt that it would be unwise for the ~1rdical Laboratory 
l'edlllolo.~;i~t~ Board tu procn·d without taking notc of the fnt·t that 

<·\'idently the e\·euing claS§ S)'stcm hns pro,·ed inadequate to O\'ersc·as. 
'!'herr was complete ngreem<·nt among the Council that something 11long 
the lines of the suggestions 111adr in the Watford Rr•por t should he con
siden::d. llowc\·cr, it is dear there has been no definite derision on future· 
action in Britain as yet. and it would seem that the I.M.L.T. is hostill" to 
anr nto\'e that may result in the mana!{emcnt of the t·xammations slipping 
farther from its control. The "sandwic·h courses ' ' seem to offer the only 
means b)· which dc!-~Tl't'S in medit·al laboratory trchnology can become 
<1\'ailablr. but there has ahead) been comment in the British press about 
ways of cl istin~nishinc: these degn~cs from "real'' uni\'rrsity degree,. 
perhaps by the us<' of an asterisk. 
Fr u M enls for Lnborn!or )' Staff or1 0; ertime 

The a,·ailability of frer meals for medical laboratory technologists 
who are nnnblc to lca\'C the hospital p1emiscs is somC'thing that seems 
to \'ary in difft·rent hospitals. Some hospitals allow meals on a !'race and 
favour basis, while others expect their cmployres to pay. en•n though 
house sur~cous and Cl'rtain other hospital workers an· entitled to rccci\'e 
meals without payment. 

The Sl'rretarr was instructed to write to the Director-General of 
Health, pointing out tlw position and asking for consideration of what 
seems to bt• an injustice. 
Regio11al Council J.fembrr.\ 

It was a~rccd that in thr t·,·ent of the transfer of a regionally elected 
Council mrmbcr from nne rrgiou to another by virtue of a change of 
employment. he should nutomatil'ally resi"-n from the Council in fa\'0\11" 
of a fresh nominee from the region hrinc ll'ft lllll"(•prrsl'nted. ~o prrcisP 
procf'dure for this was dt•t ided upon. 

Back Numbers 
From time to timr, inquiries arc rerei,·ed from subscribers to 

the journal for complete sets of bark numbers. or for particular 
issues whirh are now out of print. :\ small numbrr· of copies of 
c-aC'h issul' is always kept in ~tock to meet sud1 rl'qu<•sts. but it has 
ocrasionallr been m·rcssary to supply subscril>l'rs with inromplcH• 
srt:i wh<•n Morks of c·ert:rin issue; become exhausted . 

.\lumbers out of print , for which there ha\ e bl'l·n requests, arc 
thr folio" iu.~: 
Volumr H. '\o. 1 (April 1953): \'olumc 9, ~o. 1 !April 1954): 
Volume 15, Xos 4 & 6 (April and October 1961) and Volmnr 17, 
.:'\o. I (April 1963). 

lf any members hnn· copies of these i~sues "hidr arc no longer 
required. the Editor would be gratf'ful to recei,·r tht·m. for which 
thr proprr· rate of 2s Od per copy will be paid. 
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Laboratory Crossword 

~ ~· 
2. 3 

~ 
4- 1s

1 I 

~ ~ ~ ~ ~ ~ ~ ~ 
~- ~7 v( A fJ... 'I ~ ~ 
~% ~ ~ ~ ~ 0 ~ ~ 

!1 9 10 ~II 1:1 

~ ~ ~ 
~ ~ ~ ~ ~ ~ 

15 , .. 
I 

'S 

~ ~ ~ ~ 
~ ~ ~ ~ 

& 

17 
,. 

~ ~ ~ ~ r% ~ 
~ ~ ~ " l2o ~ 12' Ill 123 

~ ~ ~ ~ r:; ~ ~ ~ 
~ ~ 

11 .. ~ ~ 
~ ~ ~ ~ ~ ~ ~ rzs 

~ ~ rv, ~ ~ 
Clues Across 

I. :\on-protein containing sub
stanc ( capable of antibody 
~ll11111lus. 

4. R,Tip• J<al of the highest di. 
lution nt which nn antibod\' 
will react ''ith an antigen. · 

6. Cnllagc•n disease (abO.). 
7. Dt•ncl centre of most hospital~. 
8. Ago~r ... on cooling. 

II. Suhjec t of the ml'thylene bltu· 
H'llurtion test. 

I 3. 100 follow rei br a lot, you 
idiot. 

15. Quantitati\'1' test for urinar~· 
p1otc·ins. 

16. St·cn undt•r the microscope. 
I 7. Crratinc. t rcatinine, urea, etc. 
I 9. Ego antibody. 
21. Famous serologist in a hurry? 

2-l A lcgalish tum of dysentery! 
~5. Object. 
26. I am in bran making throm

boplastin. 
27. Heterozygous 5t.llc• of con

l!enital anaemia. 
Clues Down 

I. Centre of the \ ascular system 
2. A test for melanogen, with 

the Scandina\•inn god mak
ing a good start. 

~. One of Africa's newborn 
~tates? 

4. Body fluid containing lyso
"''111C, 

5. Used in a li\'er funl"'ion test 
9. Used in the Romanowsky 

stains. 
I 0. Pertaining to blood films and 

rather messy. 



.\'.Z. I. mcd lAb. Tulmol. 9.1 

l:l. .A.erogenes is orw 
13. Kot turbid. 

'"· Conct'rned with 

18. 
systems. 
Anticoagulatt"CI 
tains this. 

of tht•w. 19. The opposite of a ferrous cat . 

m inost·opc 
10. Doctors may do this to 

patients. 

hlood ron-
21. Maps the top of the spine. 
~3. The drudge at the end of thl' 

t·oursr that is dn·ade<l hv all. 
=-'ullltlnn IJII pH.~(· 1111. 

Branch Reports 
AUCKLAND 

(Secretary: I. C. Kin!(. Pathology Department. Green Lane llospital. 

The· following 

Chairman: 
Secretary: 
Treasurer: 
Committef': 

Auckland.) 
office-bearers were f'kl·ted 

Meeting:
Mr J. Walsh 
Mr I. C. Kin!! 
Mi~s G. \\'alton 
::\{r T. E. :Miller 
Mr R. T. Kennedy 
~!1 J G. M<'rcdith 

CHRISTCHURCH 

111 thc• Annual (:cneral 

(Secretary: Mr E. \.orman, Pearson Laboratorv. 2i3 Montreal Street. 
Christchurch 1.) · 

There w!'re nine meetings of the Branch durin~ the past year with a 
uotnble dt·dint• in attendance over the last two mcctin~s. 

Amon(! th<.' !(ucst speakers were Miss D. Bryant who spoke on her 
trnvels in ll'dand; Dr D. T. Stc\\art. Director of Patholo.l:!y, North 
Canterbmy Hospital Board. who demonstrated tht· histological appear
ance of some t·ommon lesions with the .tid of tht.> xrnon microprojl't'tor. 
a panel discussion on the urif{in, prugrl'ss and objl'rtivcs of tht• "l.Z.I.
M.L.T.; Mr Drooks "ho drmonstratrd some aspects 1,f Mrdirnl Photo
-;raphy: Dr c;, C. T. Buill\ nnd Mr R. C. Bridger answcn·tl some 
hal'teriological and mycological querit-s; Dr P. Fit71!l'rnlcl • howcd nu•rubt·r· 
O\'l'r the C)togcnl'tir.s Unit :md discus...<ed the work of the Unit 

At the \nnual G!!IICJ:tl ~eetin!( of the Bmrll'h it wa~ dc•t·ided to 
limit the Jnrmlwr of fPr11ml ml'etings to three pt'r annum and to supple
mt•nt this with ~p,.ciali~('(l discussion groups at nu·mbcrs' homes, it being 
fc•lt that intrlt'St would possiulr he greatl'r at •m:.llrr. lllOr<' informal 
~roups. 

Offic-l'n c·lec-t<'d for the current year arc: 
Ch;urm:m: Mr F. L. ~- Cort'y 
Sl'nctary/Trrasurt't · 1\fr E. Norman 
Committee: Mr G. R. Rose 

Mr T. E. Tannt·r 
Mi~s M. Eale~ 

DUNEDIN 
T.E.T. 

(Se-C'retary: A. McD. Stewart, Pathology Departnwnt, .\.!cclical Sc-hool. 
Dunedin.) 

Onl) one• lll<'<.'ting has been held by till' Brandl this year: on April 
7th. Aftc1 a short business discussion, :Vfr E. Sutcliffe. B.Se. from thr 
Dominion Laboratories, addressed the mCC'ting on \·arious aspe<'ts of the 
work undt'rtakcn by the Go\'l~rnment Analyst. 

This ycnr it was tht" Dranch's responsibility to organise the South 
hland Seminar at Ashburton Twenty-one members were present at the 
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Seminat, fin· of "hom presented papers. Thr rommitte(•'s thanks are due 
to thr Ashburton Hospital Board for making available theil facilities, and 
also to Mr J. Horner for his ,·aluable assistance in helping with the or· 
sranisation. 

The next meetin!l of the Branch is in June to clisnt~s possible remits 
for C:onfl'rrncl'. 

WELLINGTON 
{S~nctary: Mi~., J. Cuthbert. Pathology Department, \'\"t>llington Hospital.) 

omrcr~ for 1965: -
Chairman: Mr A. Grace 
Secretary: Miss j. Cuthbert 
C:ommittrr: Miss P. Anderson 

Mr B. McLean 

Auckland Branch One-Day Seminar 
On October 17, 196+, the Auckland Branch of tht• !':.Z.I.M.L.T. 

held another of its one-day seminar' at the .\urkland Publir Hospital. 
The day was fine and the attendance excellent. with 113 l><'rsons signing 
the roll. R(•prc~cntation came from Gisbornc, 1\ew Plymouth, Ruakura 
Animal Rest·<Hrh Station. Hamilton (prh·atc and publir laboratories). 
Rotorua (both hospitals). Tauranga, Taumarunui. Whnrwan•i. Thnmes 
nnd all privatt• and public laboratories in Aucklnnd. 

!\ hnfT!'l tea and cocktail evening. attended by sonw +0 persons. 
climaxed a most surct>ssful day. 

The followin~ is the programme presented to thost• attending: 
Opening of seminar by Dr S. E. William~. Dir('ctor of Laboratory 

Sl.'rvin•s. 
Jlnwl Physiolog) (Dr Taylor). 
T.aborntoty AJpects and Management of Rerwl Diuasc (Or R. 

Fan t•lly). 
The Fa11nt d l\lemer1t.r ;,, the rrinc and theit SiRili{icrmce (:vfr T. 

Milkr ). 
A Suli't')' of Quantitati1·e Bacterial Couttts and lhr /Jacttriology 

of Mid-sltcnm C.:tinc Spuimnts (Mr J. Jlolland ). 
lmllllllrulugical Tertr in Renal Di.<ttlu (Mr A Fisdunan), 
Dl'lrrmirwliou of Calcium by Flrmu Photometry ( Mr .J. 1\hus 
I.nlhr llutlu eu Bilirubin Metfro,l (Miss R. McBride) 
An /111 r1tigntion into Some :l.lprcl< of Staph,-lorncca[ l'atlrogtnicit) 

Trs/1 (Mi~s S. Holland 1, 

Tire llrmtmr l:'xnminatinn of Syno; ial rluid ,~fiss V. Drc•witt). 
C:ontaginrrs I'urtular Dnmatiti< (Mr \\'. Orbrll). 
Mrdical M rco[Ofi)' (Mr F. M. Rush-Mumo) 
"l'lrl' Tragedy of Errors (M1· P. Curtis). 
Tlrr Jfa:nrds of Exposure to Mercury in a Medical l.aboratory and 

in lndwtr} (Mt B. W. Barry). 
.J.T.H. 

One·Day Seminar 
MANAWATU-HAWKES BAY-TARANAKI GROUP 

A one-day seminar was held on Saturday. May 29. 1965, at the 
Palmerston 1\"orth H()spital Medical Library. 
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Mr K. :\rrhcr, Surgical Superintendent, opened the seminar. welcom
ing sixty delegates and expressing pleasure, on behalf of thr Palmcrston 
:--rorth Hospital Board. in arting as host to medical laborator)' technologist 
,-isitors. 

Proceedings began with a forum on Mkrobiolol{y. A presentation 
on antibiotic scnsitidt)' testing and c·ontrol drew much debate, while a 
paper on prc~nancy testing: pto\·cd \'CI')' n'vcaling, both for the number 
of methods a\·ailablc and the hazards which may be encountered. 

This session was followed by lunch. then a browse through the 
Palmers ton .!\ot th Hospital laboratories. Many asprcts of medical labo1 ;•
tory work wen· displayed in a most infmmati\c and interesting way. 

The aftemoon session lx·gan with a forum on I laematology. Om·c 
again the cvrr-valuablc discussion on Blood Snology and rrossmatching. 
also an unusual case history and a paper on unusual cell types. This 
forum ended "ith a li,·ely debate on hacrnoglobinomctcrs and haemoglobin 
stand;nds. 

The final session of the day was Biochemistry, which was perhaps 
noted for its informalitr of discussion and a most dramatic exit of the 
miuo-Astrup (unrehearsed. of course). 

The day closed with a vote of thanks on behalf of dsitors to the 
Palmers ton :\orth Hospital Board: Mr K. Archer. Surgical Superintendent: 
and Mr H. E. Hutchings, Corwcnor of the seminar and ablt• chairman 
of the dais proceedings. 

Following are subjects presented and discussed: 

M lCROBIOLOGY: 
I. Fluoresceul MicroscojJy-Dircct and JndiJect Labclli1tg (Mr K. Couch

man, Palmcrston :--rorth \. 
2. Antibiotic Sen.<itil'ity Testi11g and Control Routine (l1!d M. tuberculosis 

(Mr T. Mann, Palmerston Xorth). 
3. Use of Chemotherapeutic S11bsttmces in Mic1obiolog; A Mean• of 

Typing and Classifiration ( Mr A. Halp(•r. Wanganui ) . 
4. Prtgnancy Tc<ting -Commc•ciol Kits and Anima/.r-Reliobility rmd 

Hazards. Diwdvantages and Ad;·antages ( Mr 0. Jarrett. Palmerston 
~orth). 

5. Isolation of Shigella sonnei from l'rine in a Case of Diabetes Mellitu.• 
and it.< SiRtli{i.cance (Mr G. D. C. Mends. ~cw Plymouth). 

IIAEMATOLOGT: 
I. Cro.<s Matching Techniqru.• Antibodre>- Panagg/,.tination -Rouleaux 

(Mr H. E. Hutchings. Pnlmcrston North}. 
2. A llaemalologiclJ.l Phenomenon- Lymphocytic Phagocytosis (Mr G. 

Pearman, Hastings). 
3. Various llncmatologiwl Stai11i1lg Techniques Analysis lllurtrnied 

with Slide.< (Mr :\. Willinms, Palmcrston :\orth). 
-+. Megalocytic Ant/CIIIias Labo1ator}' Diagno.•i< 011 Pniphrrn/ Pilm (Dr 

SaundCl's, Palmers! on ~orth). 

DIOC!lEMISTRL 
1. Blood pH. PC02 a11d PO~-thc Astrup- 'J'heoJeticnl and P•artical 

( Mr L. M.ugolin, Palmer~ ton Xorth). 
2. Repo1ti11g Elecllophoretic Patten!S- C:ompnrat11·r· Using Strmda1d 

No~rnal Cw<•e (Mr D. Fisher. Hawera}. 
3. Lactate Dl'hydroge11ase Total a1ltl Hrat Stable F1action-Simp/e 

Routine Erlimation (~{r E. K. Fletcher. Xcw Plymouth). 
-!. lodoacetate - a Preservatil·e-in Dlood Glucose when Estimated by the 

Enzyme Technique ( Mr G. S. Elliott. !'\ew Plymouth). 
E.K.F. 
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South Island Seminar 
'fht· ~outh hl,mcl Scmitmt· wa~ ht'ld this year on ~aturda). ~i.nch 

20, in tlw :-:uuc~· Tutorial !Uod: al Ashbutton Public Hospital. 
The Srminar was attended b~ 58 technologists from Chrht<'hurch, 

Ashburton, Tinmru, Oamaru, Dum·diu and Inverrargill lahOJ.ltories. 
Mr B. W. Main. Chairman of the Dum-din Btanrh. wclromed mem

bers on behalf of the ,\shburton llo~pital Board. as tht• S~t~gcon-Suprrin
tendent w;1> uunble to be pn·sctll. 

The proF:rammc was di\'ided into three st•ctions: Haematology, Micro
biology and Ch~mic:~l Pathology, which wl'!'e chaired by Miss M. Eales. 
Mr II. C W. ShNt and Mr R. D . .\)Jan. J·espectively. 

Papers pn•s!!nted were: 
The Huglobrdin Lysis Test. Miss M. Eales. 
A SlottNI Ca11l Sy,tcm and ilr Usu. Mr T. E. Tanucr. 
St rtro11 Culling of Sputa ns arz Aid to Diag11o.1is in Cytolog)'. 

Mr B. \\'. 1v!;,in. 
Food Poison111g a11d th<' lsolfltron of Causatite OrgaiiiJIIIS, 

1\rpl'cinl/y Closttidia. :\·[iss R. Ru~batch. 
<:oliciru Typing of Shigella sonne. Mr II. C. W. Shott. 
The lrrtta<·l'nous G/ucore Toletance Test. !\-!iss D. Bry:ml . 
A utomalion in Analysis. Mr J. Braidwood. 
Er~:ymcs, Mtthodology, Units and Normals. M1 C. Caml'IOII. 

Mr L. Taylor introduced a discussion on pregnanC)' tcslo. Mr J. D. 
R. Morgan, lion. Secretary, XZ.I.M.L.T. (Inc.), gave a brief summary 
of currenl Institule affairs, and lhe Editor of the ] oullwl. \.!r J. Case. 
appealed for more matt>rial for the joumol. 

The :\shburton Hospital Board kindly supplied lunrh and morning 
and afternoon tl'a. Membt'ts h:~d an opportunit)' to inspect thr trades 
displays supplird by Watson \'il'lor Ltd., Townson & .Mrrr<'r Ltd., and 
G. \\'. Wilton and Co. Ltd .. during the day. 

A dinner and social function was h{'ld in the SomcrH·t Hotel in lhc 
C\'Cning to rondud<· thf' day's acth·itit•s. A. MrD. S. 

The Library 
List and Contents of New Periodicals Received 

librarian: D. S. Ford, Pathology Department, Medical School, 
Dunedin. 

Aml'r. J. mt•tl. 'l'l'l'hnul. Volume 31, No. 2 Mat ch-Apl'il, Hl65. 
Contcuts: Statistical E\ ~lualion of Student 1 echni<·al J'crfornHinl'c. 

Blood Groupin~~; 'l't·,t~ Application lo Rdatcd Scientific Fit•l<b: Multipl<· 
Concentrations of Con~titucnts in a ~ualily Control l'rog1.un; Rapid 
\ntibacterinl St·nslti\'ity Test in!! Using A Tctrazolium Disk 'l'<·<·hniquc: 
Dissemination of Ba<"tt'l ia by Laboratory l'eJsonnel; Bloocl Chlnridcs 
~lnny P1olrlt'm~. Some Solution.; .met a l'cw Rr·comrnendations: Is Qu.11it~ 
Control 11 Re:~lit)' in Blood Bankiu~:? (2uality Control has i1s Brightest 
Day in Clinical Chemistry; Qualit)' Control in thr Clinical Laboratory: 
What Can Qualit)· Control do for llcrnatoloror)? Contamination of \'aginal 
and Ct>rvir11l Smears by Alternalia. 
Ann. ~led. t>xp. Bioi. Fenn. Volume 42, ="o. 4. 1964. 

SelccH:d ronlcnts: Gas ChromaiOgraphic Identification of Pregnant>diol 
and some of its Isomers in Bile of Pregnant Women: Significance of 
Hassall's Corpusdrs in the Li~ht of thrir Morphological and Histochemiral 
Appcaranc·c·. 
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Volume 42, No. 3. 1964. 
Selrctcd wntcnts: l'olyh)·dnc akohols in !Iuman Urine; Variation of 

Blood Sugar in Finnish Twins; Studies on th£' Quality of ;o\rutralizing 
BacteriophagP Antibodi<·s Producrd hy Single Cells. 

Volume 42, Supp. 3. 1964. 
Contents: Inununologil-al and Biolo~ical Propcrti<·s of P.xopthalrnos

Producing Substancr. 

.-\ust. J. bioi. Sci. Volume 18, No. l. February 1963 
Volume 18, No. 2. April 196.'5. 

Canad. J. nwd. Te<'hnol. Volume 26, No. 6. December 1964. 
Contents: A Physiological Study of Platelets; The Laboratory 

lO\·cstigation of Three C,1ses of Paroxysmal Cold Ilacmoglobinuria: A 
Comparison and E\'aluation of Colorimetric Pmcedures for 3-Mcthoxy-4-
Hydroxym;~ndelir Acid. 

Volume 27, No. 1. Fcbt·uat·y 1965. 
Contents: The Use of l'rotl•olyti!' Cn:.o:ymes, Les An<~erobies en 

Bacteriologic Mcdiralc; Organizing a Cytology S!'n·ice to Accomodatc a 
Population Srn•ening Programme; A Simplified Leukocyte Tedmiquc fm 
the Study of Human Chromosomes; Problems in the Assay of <.:oagul<ttion 
Factors. 
Fllter. Volume 36, No. 3. September 1964. 

Contents: An E\'aluation of a Rapid Kit Test for the Estimation 
of Blood Cholim·sttasc A<·ti\"ity; An Exhihit Laboratory. 

Volume 36, No. 4. Dccembet· 1964. 
Contents: The Detection and Identification of Atypical Antibodies 

Encountered During Crossmatchcs in Hospitals in South<'rn California; 
The Catalasr Te~t at 68°C.: The Coagulation <"f Blood : Laboratorr 
Procedures in Medic-al Myrology 

Volume 37, No. 1. Mat·ch 1965. 
Contfnts: Drrmntitis 10 I.abor<HOI)' Personnel Due to Bdt-1/onyssllS 

bocoti (Rat ~-lite); Eluatl's-,\ Tool in A/0 Diagno~is; Notes on the 
Interpretation rof Trcpont'mal Tests for Srphilis: Resources for Treponema! 
Tests for Syphilis in California: :\n A~l!lutination Test for thc Differentia· 
tion of LPukemoid States from l.t•uk!'mia 
.J. ~led. Lab. Tt!chnol. \Tolumc 22, No. 1. Januat') 1963. 

Contents: E,·aluation o! a 1')-ru\'all• M<·<lium in thr Routin<· Isolation 
of Myroha<tcri,t from Sputum: R<·rrnt .\l<•difkatiom to our Technique of 
Preparing Thin. Flat, Polish£'d Tooth Sl'ction': A .Method for Rapid 
Distinction bl'twcen Heta·IHl<'llt!ll)"tir (;roup D Stn·ptm·otTi and Beta
haemolytic: Strl'ptorocl"i of Otht•r L.uu·dil'hl Groups; The Dett'ction of 
Thyroitl Antibodies by lrnmunoclrrtlophoro•,is: An Automatic Cu\"ettr 
Empt)ing Devin! for Unicam \h•oqJtiom<'I<'Js ' ,\ Slow-growins Strain of 
Pseudomonas pyoc)"tznto 
Lab. ;\lanugt•nll'nl. Volume 3, l\o. 1. Jununry 1965. 

Sckrtcd <"OlltCJJh: l'launwg tu C<·t tht• .\lost out of Spectrophotometry: 
~IodemiLiny Yout· Lnhoratm)' Skills: Housin!( the Lnbotator)' Animal: 
\\"hat Kind of •l l.nborato• r En\'ironnwnt i. .:\rt•cled fm· Mm..imu111 
Creativity? Tm,rud Safc1 T1 ;tnsfusion: Fon·nsi<' l.aboratt•rr Sci\ itc. 
Lab World. Volume 16, No,;. 1, 2, 3. January, J:o'ebrua•'Y. March, 1965 . 
.\led. Surg. (Bnrotlu) Volume 4. Nos. 11 and 12. Novl:'mber. 

D<.'cembe•·. 1964. 
Volume 5, Nos. 1, 2. January, Jo'ebruary, 1965 . 

.\led. Technol. Au~t. Volume 6, No. 3. July 1964. 
Contents: Toxoplasmosis: .\ Rc\"icw of the Importance of S(·rum 

Glutamic Oxalaretir Transaminase Estimations : Some of the Phvsical and 
Physiological Aspt'cts of Oidng. · 
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Volume 6. No.4. October 1964. 
Contents: An Historical Sur\1')' of the Institute; an Historical Rrdew 

of the Examining Council of KS.W. 1938-64: The Examining Council in 
\'ctl'rinarv Laboratory Technology :'\.S.\\' 

Volume 7, No. 1. January 1965. 
Contl·nt.: Dcmonstr:niou of :-\curosecrctat} Material in the 

Hn>oth,llmu~ ,uul Postetior Pituu:uy. with Special Ref«>rcnrc to a C:ase of 
Diabetes lnsipidm: The Csc of Dt<pcrsol in Culture Media for thl' 
Isolation of Str<'ptorocci: Intun.ttion~l Congress of :\fedil-al Tt·chnulo!jists: 
Toxoplnsmosis Part 2. 
,\lict·ohioloJ.;Ia (Buc.) Volume 9, No. 6. i\o\·cmher-l>c•c•t•mher 1964. 

St lt·t ted rontcnU: :'\ew Data on tht• Pathogt·m·sis of lnfl'C'tionr with 
8 tmll11ax ami Anti· anthrax lntmunity: the Laboratoq Dia)o(nosis of 
Infections Caused by Closlritlium Jill/lillgCilS,' r~rainflut·nza \'ituses: 
F.pidcmit- of Streptococcal Angitw of .\limcntary Origin*; .'\ Clinit·al Casl' 
of Ornithosis, Typhoid-like !'nrm. in ).[an•: Food Poisoning with 
5 a/moue// a typhimurium folio\\ ing thl' Consumption of Cottage Cht·ese*: 
.\ method f01 the Isol:Hion of Germs llt•longint: to the Gen~ra Shige/ln and 
Salmonella holll Polluted Watcrs and Faeces when tht·y Are Present in 
\'cry Small \'umber: :'vlodification of th~ Cystinase T~st l.,;scd in The 
Bactcriolo!!ic· Diagnosis of Diphtheria: On the Cystinast· Test lJ.,t'd in 
Slanetz Sl·lectin· Medium Csed for th<' Isolation of Entcroroni*. 

All mtit'lcs in Rumanian. *English summary. 

~cw lstnnbnl Contr. clln. Sci. Volume 7. No. 3. July 1964. 
Contc•nts: Studic~ on L'riu:uy Exuruon on Dclta-Aminolcntlinic Acid 

m Cases of Saturnism and in Plumb Workers: A Method fot the Study 
of Factors Ma;ntaining Cric :\rid in Supersaturated Solution in Urine: 
Exnetion of F.lrctrolytcs and Watet during Osmotic Diun•sis in Xormal.; 
and in l'atit·nt< with Chronic Rt•nal lnsufficienc}" The :\cid·Ba~e balance 
of Arterial Blood and of Cetcbrospinal J'luid with Rcfcn·nrc to thl' \'t>ntila· 
tion Status of P~ychotic Paticnts: Mast Ct·ll Lcukl'tnia with Done l.t·sions: 
Simpk Pl:tstit Apparatus f<>r Tw.. Chamber Techniqu•· of P<tprr 
Chromatography. 
S.Z. IJOSJIItnl. Volume 17, Nos. 3 and 4. January, .March, 1965. 
Ofl'lc~ . • J. Amct·. mcd. Teehnol. Volume 26, 1'\o. 6. .1\ovembeJ·-

DcCC'Ill bf'r 1964. 
Contents: The Pattl'm of Cancl"r Rt•search in 1,6·1 ; Fluoromettir 

.\nal)'$is in tlu Cliniral Lahorator~· , Some Problems' of Mt•thodology: 
Clinit-al l·:stimation of Urea ;o.<itrogcn in lliol01:ic Fluids by a Modified 
:-..:cs~lcrit.ttion Tcrhnic; Clinical l•:stimation of tJr('a ~itro!(rn in Biologic 
f· luicls by :1 ~1odifietl l!et tho let Rt•acuon, Serum Haptoglobin-.\ :kr('cnin~ 
Techniqul·: ~C'w Tests from l.aboratorr Suppliers. A nwthod for 
Differentiatin~ the Colonie!: of Staph Strep :~ncl Pneumococri on nloorl 
Agar 

Volume 27, ;>;o. 1. January-Februury 1965. 
Contcuts· Quality Control in the Laboratory; Sparganosis in Man; 

Salicylatcs in Biologic Fluids; Dromidt·s in Biologic Fluids: Tt'chniqucs 
Laboratory Tip5 From Reader~. 

Rm·. ,.i<'Tlws :uecl. Volume 15, No. 3 December 1961. 

s. Afr. J. m!"cl. Lab. TPCimol. Volume 10, l'\o. 4. Dcc<'mbcl' 1964. 
Contrnu: Serum Uric Arid Estim;uion: Serum Crcatinint• Concentra

tion L'sing an Ion Exrhangc Resin. 

'foul c. Volume 2, No.6. January 1965. 
Volume 3, No. 1. 1965. 
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What's New 
STAINLESS STEEL PRODUCTS 

99 

The Stainless Stf'el Fabricators' Association of Gn·at Britain publishe~ 
a list of its member<;, which also includes a classified list of stainless steel 
products. If ;wyonc is intrr!'stccl in receh·ing 11 copy of the list, the 
Secretary of th~ Association has iudicatcd willinl{ness to st•nd one. Thr 
addre•s of the :\ssociation is: Chamber of Commerce Housf'. P 0 Box 360. 
i5 I larborne Road. Ed!tbaston. Birmingham 15. England. 

ACCURATE CHOLESTEROL ESTIMATIONS ON JAUNDICED SERA 
A new product of the Warner-Chilcott organisation is a non-reactive 

aluminium hydroxide adsorbent known as Seramox, which eliminates 
bilirubin interference in cholesterol assays. 

Scramo.¥ IS being marketed in bottles of 125 capsules, with 120 mg. 
of the bilirubin adsorbent in each capsult·. at 40s Od per bottle. 
Further details from: Wm. R. Warner & Co. Ltd .. P.O. Dox 430, Auckland. 

URASTRAT-A Simple New Urea Nitrogen Assay System 
Urastrat is a quantitative urea nitrogen assay system which is said 

to be rapid, simple and accurate. A single test takes about a minute 
of working time, a 10 mm. x75mm. test tube and a UraJtrat column -
although the procedure is actually a built in series of complicated steps. 

The reagents are premeasured and banded on the Ura.<lrat column. 
Low on the strip is a band of high-potency buffered urease, developed 

after earlier trial and error with ordinary urease, which proved to be 
insufficiently stable. (Over a period of time, minute traces of chemical 
ubstratcs reacted with the urease and with other enzymes present to 

produce ammonia. Since Urastrat was designed to measure ammonia, the 
contamination resulted in falsely high readings; but, after experiments 
with special dialy~is techniques, a urease was developed from which the 
ttaces of ammonia-producinfo; substrates had bN•n removed.) 

Above tlH' urease is a band of potassium carbonate: above this a 
narrow plaMic barrier; and above thi, again the indira tor band. bromcrrsol
l(reen plus tartaric arid. 

The prrformann• of till' test is simplicity itself; 
!'he Urastral C'olumn is placed in a test tube ron_taining 0.2 ml. 

of snum 01· plasma As this is drawn by capillary actiOn up through 
the paper, it passes throul(h a series o£ chemical adn·ntun•s. 

When it t•ncountcrs the· urcnst' at tlH• bottom lrn•l. the urea in 
the samplc• is com·crtcd to ammonia. As it migrates upward, the ammonia 
come~ into contact with thl' pota•sium carbonate at the lll'Xt level, and 
is liberated as a free gas. The plastil' barrier prevents passage of the 
liquid sample, but the liberatl'd Ras builds up in the trst tube, passes 
the plastic barrier and reacts with the tartaric acid in the indicator 
band. to produce ammonium tanarate. The resulting <·hangc of p!I cau~e~ 
the indicator to change from rellow to blue-grc~n. in a ht-ight dir<•ctly 
proportional to the amount of ammonia in the sampl~. 

The interpretation of the result is achieved by measuring the height 
of the colour change, which can br done by means of a special caliper 
of which a small number a1·e a,·ailablc for issur gratis to laboratories 
purchasing Urrutrat. 
Inquiries Ia Wm. R. Womer & Co. Ltd .. P.O. Box 430, Auckl011d 

INCREASING VERSATILITY OF THE AUTOANAL YSER 
Among new automated laboratory procedures reported to be possible 

nn the A utoA nalyzer is the counting of red and white hlood cells. 
Using the new cell counter module. counts are possible without 
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preclilution of the sarnpl(•, and resulting from the complete automation 
of the procedure. p1cc1sion is increased. 

The New Zealand agents for the AutoAn~~lyzer are E. C. I.arJ./and 
& Co. Ltd .. P.O. Bo.t 5814, Aucklarul. 

A NEW AID FOR SERUM OR PLASMA SEPARATION 
A dramatic n!'w aid for blood separation is oft"ered by a new 

product known as StjJ 111-aid. 
Manufactured by the Cnitech Chemical Manufacturing Company 

of the nited States :mel shortly to be marketed 111 1'\ew Zealand by 
Biolabs of Auckland (subject to the granting of an import licence), 
Sep-ar-aid is an inert substanre which, when added to a dotted or 
antic:oa!;ulated blood sample, forms a barrier between the clot or cells 
and th(• liquid phase of the blood. 

Rcwvery of plasma or st'rum is simplified by the fort that the 
l'entrifuging time can b(• reduced to two mmutes, and it is not necessary 
to pipette off bc(·au•(· the interlocking of tht• pnrticles makes it possiblr 
to dc<ant without fear of disturbing the cells. 

For /t~rther detail.<. write to: Biological Lnbowtories Ltd., Prhat• Bag, 
Northcott. 

A PORTABlE BUNSEN BURNER 
Newly on the market is a means of cnablin~ a bunsen burner to 

be used in a room or laboratory not equipped with a mains ~as supply. 
The Gas-Pak bunsen burner is a cheap, effident and small portable 

~as burner, that comes with a supply of odourlcss butane gas in disposable. 
self-sealing pressure <·ans. The gas cans are no larger than the well-known 
aerosol cans containing household deodorants and insert sprays, and 
each ont' lasts for four hours of use. 

The burners arc available at 51s Od each, and the cans of gas at 
9s 3d !'ach. with spt'cial prices for quantity. 

Further details can be obtair1ed /rom G•orit W. "Vifton & Co. Ltd .. 
P.O. Box 367, WeUinglon; or P.O. Box 1980, Auckland. 

DISC ELECTROPHORESIS. A New Development in the Diagnosis 
of Disease 

Using the apparatus manufactured b)' Canalco of Bethesda, in three 
,i,t·s C"apable, respt·nivt•ly, of running one, six and I 2-36 test• nt a time, 
a mt'thod is twailabll• fot the investigation, diagnosis and t'\'1'11 forecasting 
of many disease conditions. 

The analysis of serum proteins. ~crum muco-protcins, serum isoz)·mes, 
and mine proteins nnd hormones is possible br disc clcc.trophoresis. 
Separ:uion is remarkahl)' shafll and precise, and resolution is thousands 
of times more scnsiti,·c than paper, agar, C"cllulose acetate or starch 
block, and many times finer than ~tarch gel; and is fast (30 minutes) and 
reprocluriblc. 

ll'rite for further information and cataloeu• material to: George W. 
Wilton & Co. Ltd, P.O. Bo.~ 367, Wellington; or P.O. Box 1980, Auckland . 

ACCURATE PROTHROMBIN TIMES ON AGED BLOOD SAMPLES 
.\ uniqut· new blood coagulation reagent, drsigned fot the control 

of antiroal{ulant tlwrapy, has been dcv(')oped hy the Gener<~l Diagnosti1· 
Division of Warner Chilcott Laboratories. 

Call<'cl Simpl(IJtin A, the new product Jlt'rrnits testing of plasma 
samplt's that are over four ho\trs old. It nho allows for f;H·tor VII 
testin!( without preparation of special substrates. Simplastin A is a 
lyophilized thrombopl<~stin - calcium extract with Factor V and fibrinogen 
added. The addition of Factor V, which is highly unstable in normal 
plasma. eliminates the need for immediate testing or plasma samples and 
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allow~ the· acrurau· estimation of prothrombin on ~amples mailed to thr 
laboratory, thereby saving patients on antiroagulant therapy thc inc·on· 
\'t'nicntc• of frequt"nt attendance~ at the laboratory. 

SimplMiin A is expected to t·ost the same as Simp/as/in (50! Od pc1· 
box of I() vials, 20·dNcrmination size). and a trial shipment is cxpl•rtccl 
to an·i\"C· in :-lew Zealand during Junt'. 
(D~tails obtninab/, from: Wm. R. Warner & Co . Ltd, P.O Bo.t 4.10, 

Auckland.) 

NEW QUALITY CONTROL SERA 
Chemo111tol I and ChtlllOiliiOI 11 an· new quality tontrnl s~ra by 

Oade. with assayed , ·alues of human hlood t·onstituents fot· clinical 
c-hemistry detennin<~tions performed most frequently. Chemonitor 1 pro· 
,·ides acTmate known values for :1pproximately thirty constituents in the 
normal rangl' and Chemonito1 II provides assayed valut!s for approxi· 
matcly twc·uty·fivc constituents in the abnormal range. 

Sinrc no selective dialysis. extraction or dcionization steps arc mcd 
in tlw manufacture, these control sera react in the same way as test 
sera in all procedures, and. in the dried state. arc stable fm up to two 
years at 2 10 'C. 
( Dtlails /tom (;torgt II'. Wilton & Co. Ltd., P.O. Box 367 W~llinglon, 

nr P.O Box 1980. Auckland.) 
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Vacancies 
Royal Perth Hospital 

Western Australia 
Deportment of Haematology 

MEDICAL LABORATORY TECHNOLOGISTS 
• \pplirations an· im ited from qualified Medic;~ I Laboratory Tech· 

nolo~iMs to fill po•ts ,,t this Hospital. 
Royal Perth Ho•pital is the main teaching ho~pital assodatcd with 

the Unin·rsity of \\'t:stcrn ,\ustralia. The a!'tunl number of available 
beds utilit.ing cmcrgcnq bed positions js 850. 

The Dcpattrnt•nt of Ilaematology is a large, modern, well-equipped 
one with faciliti"s Cot specialised as well as routint investigations. The 
successful applicant will be required to undertake overtime and Call 
Duty as and wht•n required. for which appropriatc out of hours duty 
rates an· payablt'. 

QUALIFICAT/()l\'S: Candidate~ should haw had a wide t·xpt:tit•ncc 
of hat•matologiral tl'dmiqucs and be an Assodatr of the :\mtralasian 
Institute of Medical Laboratory Technology with thr Djplorna of llaema· 
tology and Blood transfusion techniques or equivalent qualifi<'ations. 

SALAR}' Cornnll'ncin~ rate "ill be dell·tmim·d within tlw mngc 
of -

Male: .£Al,-166 · .£Al,964 p.a 
Female: .£A1.263 · .£Al,761 p.a. 

according to qualifications and experience. Other conditions of service 
include three weeks' Annual Lea\'e. Sick Lca\'e, Long Service· Leave and 
Superannuation. 

TRANSPORT EXPENSES: .\ travel allowance will be provided for 
the succ·<·ssful appointcl' and family (including children up to 16 years 
of age) from !\ew Zc:lland. together with an allowance of up to .£S200 
(or .£S25 in the raM' of a sin~le person) for the removal of pruonal 
effects ( t•xcluding furniture and motor \·ehiclc), subject to a bond to 
remain in the Hospit:1l's ser\'icc for a period of not lrss than three years. 

Applications should ~t:tte age. marital status. qualifications, experience, 
present post held, tlw u:unes and .tddresscs of two professional tefcrees 
and ~hould include a rt•c,.nt photol(raph 

BACTERIOLOGIST 

Jost·ph Griffith. 
Administrator 

The Biochemistry Dt·partmcnt of Lincoln College has a \'acancy for a 
prrson "ith training and rxpcricnce in hactctiolog) 

The nppointer to this newly·n<·ated post will take charge of the 
isolation, t·ulti\'atiun and Identification of the hat·ll•tJa of the ~ht•ep rumen, 
a~ part of tlw Dcpattmrnt's programrnt• of H'M'ard1 into the biochemistry 
of thcSl' micro-organisms. 

The work will require a person with :.omc years' l'xpnicncc in 
bacteriologi<·al laboratory practice. and preferably holding the Certificate of 
Profidenry in hospital laboratory practice. 

Salary within thl' range .£955 to .£1,215 according to qualifications 
and experience. plus bus farl's from Christchurch to Lincoln. Go\·crnment 
superannuation a\·ailable. 

Conditions of appointment a\'ailabll' from the undersigned, with whom 
applications close on July 15. 1965. 

H. G. Hunt, 
Registrar, 

Lincoln Collese, 
Canterbury. 



BE TT ER THA N THE BE ST 
is hardly possible . . . but the 

NEOP AN 

hns lhl' MOST ADVANCED !eal\lrc~ of ANY lab. mlcroscopr avttllabll•. 
H.rll'llsccl nftl·r most (•xhuuslln· trials only last September. llll'SP 
fcntur·cs havr nlrend~· won the NI•:OPAX two ~old medals among~! othc•r 
nwurcls; they permit; -
lltmo~t Klmpllrlty of operl\tlou : 

Ultra JlrPclslon In unit construction. gh C' with bright nctd and nn~ 
lump unit AUTOl\IATIC optical all~:nnwnt . . . centring or ('on· 
dl·n~crs. lamp unit~ nml bulbs Is u thing or the past. 

n .. t mnnlpulntion: 
Singh~. CLUTCH FREI~ drive knob, combining hoth coar.M• and 
lhw drin's, permlls rapid posith'l' fo<·uslng •.. Ball benrlng noM~ 
piece keeps ohjPclivcs permnn(•ntly par io<.'USl'd and par centn•d •• . 
Low positioned conxial stn1w control~ nrP anatomlcnllr pcrlcct and 
rcmon• " hnnC: lallgue " 

.. \ lntot~t muinte-tuln(.'t" free: 
Drive mcchanlsm Is on ball-bearing driveways SELF-COMPI~>'
BATI:'\C: for opernllonnl wear and tear • • ObJective Turret ancl 
stugc• urlllse ball-bearings throughout their construction. 

ltt'mn rknhly lnt''\pen &i\ e: 
Almost 90 )·ears o! dpslgnlng and building mlcrnscopl·~ ha\'l' rP· 
'ultl•d In excrptlonul skill and know-how. Coupled with V<'Q' lnrgl• 
srrlnl production. ultru-moclcrn machinery pNmlts the NBOPAJ\' 
to be• prlcrcl well below any uthl'r quality laborutory microscope• 
u\'allul>lc today. 
l•·uuest par ticulars Cor YOUR requirements from . 

REICHERT SERVICE CENTRE OF NEW ZEALAND 
IIO X 171, DC'\I~DJ :S . Also u t Auckln ncl (Jlox l 67S) und ('hrl•tl•hu rt•h 

(Box 1498). 
N.Z. Distributors: • Jo.RIGISTOR • stage a nd knife coolers Cor mlcrotonH's , 

POLAROID INSTANT mlcrocamcr as. 



new reagent system' for transaminase (GOT) assay: 

TransAc™ 
(WARNER-CHILCOTT) 

-faster, less complex than 
Reitman-Frankel colorimetric method• 

- less subject to error 
than Karmen ultraviolet method2 

-without shortcomings of both'-' 
COMPARE TRANSAC WITH 
THE REITMAN-FRANKEL 

(COLORIMETRIC) GOT METHOD: 

TransAc incubation is 30 minutes;l 
R-F incubation is an hour and a 
half.3 

TransAc measures activities up to 
385 Karmen units without dilution:1 

R-F measures less than half this 
much due to sub-optimal substrate 
concentration.s,s Far fewer repeats 
are neetied witlr Trans A c. 

TransAc color reagent is selective 
for GOT-formed oxalacetate,l gives 
a direct, precise measure of GOT 
activity. The R-F color reaction 
measures alpha-ketoglutarate and 
pyruvat;: as well as oxalacetate. as 
~hown by Reitman and Frankel;:! 

COMPARE TRANSAC WITH 
THE KARMEN 

(ULTRAVIOLET) GOT METHODt 

TransAc reaction temperature is 
controlled by water bath; the 
Karmen reaction takes place within 
the instrument, where temperature 
is very difficult to control. A differ
ence of 1 °C can mean a 10% dif
ference in the assay result." 

TransAc reagents are stable. 
Enzyme reagents used in the ultra
violet2 method (OPNH and malic 
dehydrogenase) vary in potcncy,6 arc 
subject to spontaneous development 
of potent inhibitors (in DPNH)6 
and contamination with transamin
ase (in MDH).7 

it is best ~uited for assaying GPT TransAc uses any standard color· 
(glutamic-pyruvi..: transaminase) imeter or spectrophotometer. The 
becau~c it produces roughly twice as Karmen method requires a special-
much color with ryruvate as with izcd instrument reading in the ultra-
oxalacctlltc. violet range.2 

The TransAc procedure is less complicated !han the older methods, and 
less subject to error: Incubate serum with substrate in water bath for 20 
minutes; add color rtagent, incubate I 0 more minutes; dilute and read 
ll~ninst a reagent blank. 

These adi'Cintages are important to you, your clinician\ and your patient~ 
Order TransAc today. 100-test boxes. And for standardizing: Versatol®-E, 
boxes of ten 3 mi. vials. 
I. Babson. A. L.; Shapiro, P. 0. ;\'iillia•!l•· t•. A. R .. and Phillips, G. b. Clin. Chin• 
Acta 7:199, 1962. 2. Karmen, A.: J. Chn. Invest. 34:131. 1955. 3. Rc1tman, S., and 
Frankel, S.: Am. J. Clin. Path. 28:56, 1957. 4. Schneider, A .. , and Willis, M. J.: 
Clin. Chcm. 8:343. 1962. 5. Bonting. S. L.: J. Clin. Invest. 39:1381, 1960. 6. Fllwcett, 
C. P.; Ciotti, M. M .. and Kaplan, N. 0.: Biochim. ct Biophys. Acta .$4:210, 1961. 7. 
Zimmcrmon, H. J.; Silverberg,_ I. J ., and West, M.: Clin. Chern. 6:216, 196(). 8. Amador. 
E., and Wacker, W. E. C.: Chn. Chem. 8:343, 1962. 

For complete information on chemistry and rrocedure see the ~· 
TransAc package insert, or write to "{i{!

1 
llr<H ...... ~.WARNER_.a.LU ~-

P.o. Box 430, Aucklond , , 



At Your Service! 

WITH 

11 PYREX 11 Brand Glassware 
11 ANALAR 11 Chemicals 
11 E-MIL 11 Graduated Glassware 
11 WHATMAN 11 Filter Papers 

" ZEAL " Thermometers 

. . . ancl a general range of laboratory requisites 

always in stock. 

WE ARE BOOKSELLERS! 

Technical Books from any source available -

ex stock or on indent 

KEMPTHORNE PROSSER & CO'S., 
NEW ZEALAND DRUG CO. LTD. 

Surgical, Dentol, Scientific and Fancy Goods Showroom .. • 

P.O. Box 319. 

378 GREAT KING STREET 

DUNEDIN 

Telephone 77-262 
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B-0 Vacutainer Blood Collecting System 
functions as an aspirating syringe ... 

speeds work ... cuts cost 
I s-ol 

Sole Agents in N.Z : Biologicol Loborotories Ltd. I 
Prlv~te B~g. Northcoto, Aucklnnd . 
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Are you testing gram-negative organisms routinely 
for sensitivity to 
GRAM-NEGATIVE SPECIFIC ANTIBIOTIC 

COLY-MYCIN INJECTABLE 
colistin1ethate sodiun1 
for urinary, n:sparatory. wrgical, wound, burn and blood stream infections 
• primarily bactericidal against most gram-negative pathogens - especially 

Pscudomona' and 1'. coli lnot rewmmendcd for Proteus) 
• exccptionallv safe '~hen used as recommended (exercise caution in 

presence o( renal imp;urmcnt) 
• rarely indlll'C\ ha~·t.·nal resistance 
• therapeutic bh>a>d and urine lcvd\ rapidly attained 

Plea\e remember: Sin.·e Col) -~1ycin (colistin) is a polypeptide antibiotic, 
a dear Lone a•f anhahitinn. regardless of size. indicates sensitivity 
usually hal!h ~cn,iti.,.at} . 

Sensitivity dasc~ arc .I\ aal;abh: from your regular suppliers. from this office 
free of charge. ,,r your Warncr·Chilcott representative. Aho. have you seen 
the 41 minut•· hactcri,•logv filrr. on Culy·M}•cin (colistin}'! Ask your 
Warner·Chilcott n:prc~entatlve about it the next time he calls. 

S1dt.' tUtti'\: (kcJ~1un.al rc:utum' Mn.:h .u ~:m:umonl rur'-"~lhC'M.tlS, nausea.. dermJ.II1a:\. drug lever, u•nstc£11 
HrU~o . .1nd dttJ'Jnl'\~ h.wr bren rcp.utec.l ttnd mu.tlh dl'otppcar upon d•,conlmuancc or drus or rcduclion 
~~r dmagr 

P~t't!Uiions: l:\tKI\CI c;.tutaon m rcn.al impairment 
hansient ele\tatiuns or Ul 1N hnvc hccn reported 
Al a routme ptC'C'.&utlon blood studtts ,hould b: 
a.o!lo: during prolungtd lhtr•py 



"It's accurate, 
Doctor. 
We ran 
normal and 
abnormal 
Versatol• 
controls at 
the same 
time, at 
several 
levels, as 
part of our 
new quality 
control 
programme." 

Laboratory heads everywhere are answ~ring clinicians with greater 
assurance, thanks to mlxlern methods and materials for routine, dai ly 
quality control. The Versatol series. currently available comprise·· 
Vcrsalol: normal reference standard for 1.! serum cnn\tltuents 
Versatol·A: abnormal reference standard for 16 constituents. 
Versatoi·A Alternate: alternate :1bnormal reference standard for 16 constituents. 
Versa to I Paediatric: reference standard for infant serum, norm:~ I for I :t 
constituents, abnormal for bilirubin C20mg. ' IOOml.) 
Details of tire Venato/ serie.1. or iuformatiou concerni1111 
1he full range of Wamer·Chi/cott diagumtic reagl'uf! 
~ m•ailable from the N.Z. a~l'lll\ on request · 

William R. WARNER & Co. Ltd. 
P.O. Box 430 Aucklonc , ................................................... ~----........................................ .... 
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The 

UNit;OUN 

Credited in 
folklore with 

miraculous healing 
properties ihe Unicorn 

is the world-wide symbol of 
Burroughs Well come 

and Company, 
manufacturers and 

suppliers of the 
highest quality 

pharmaceuticals 
since 1880. 

HURHOUGHS \VELLCO~lE & CO 
NEW ZEALAND LTD 

\UCKI.AND CIIHISTCIJUHCII 
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GURR'S 
Whenever microscopists or microtomists meet it is 
only natural that the name of GEORGE T. GURR LTD. 

is mentioned. 

Almost SO years' specialist service to laboratory 
technology and science have given us an un
rivalled insight into the requirements of 

Microtomes 
W axes 
Staining Jars 
Fixatives 

medical microscopists. 

Stains 
Reagents 
Microslides 
Indicators 

Vitamin Assay Media 
Cu lture Media 
Sterilising Apparatus 
Haemacytometers 

" Wellcome " Brand Serum Transaminase Reagents 

Our catalogues and literature available on request. 

" Biological Staining Methods," by GEORGE T. 
GURR, price 6/- (postage extra). An invaluable 

bench volume for those using our products. 

GEORGE T. GURR LTD. 
136/144 NEW KING'S ROAD, LONDON, S.W.6. 

Telephone : RENown 5482. 
Cables: MICROSTAIN, LONDON, S.W.6 
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TANKS DESALTERS FILTER PAPERS 

OVENS • AMINO ACID STANDARD SOLUTIONS · ACCESSORIES 

· SHANDON 

TOOLS for the SCIENTIST 

• Paper Chromatography Equipment 

• Electrophoresis Apporotus 

• Clinical Medical Equipment 

• Thin Loy and Preparative Chromatography 

Sole New Zealand Agents: 

16 The Terrace, Wellington. 

Also ot Auckland- Christchurch- Dunedin. 

" Scientific and Medical Suppliers since 1888." 
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Ames 
diagnostics .. . 

as 
basic 

as 
your 

stethoscope 

@ Ames Company 
Dnlllon of MOt's I ohtntuorlrs ANZ 
'j Qutnu RoGd. ~~~1/lourtu. S.C .l 

Nt•• Z~olllnd A6~ntJ: 
'olltt • Blrl.J (N.Z.) t.;mn~tl, 

ArtcktiUfd, 1 1-:.1> 

acetest f;l 
tobltl tcfl jor urint lutouu 

clinitest~ 

ictotest ~ 

albustix~ 

occultest ·~ 

clinistixQI 

phenistix~ 

XX\" 

dip-tJttd-rtdd It II j or urt'n# 
pJwrylAttiMI 

YIU 



OXOID 
PEPTONES 
'rhc Oxoid Laboratories have 
1leveloped a range ofpeptones 
rliffering widely in their propertie!l 
so as to meet the requiremenLs of 
workers in many varied fields. 

OXOID PEPTONE L37 
is used extensively for all rouLine 
purposes in laboratories 
throughout. the world. It is a 
high-quality peptone which 
gives consistently good resulLs 
,vit.h standard culture media. 

OXOID PROTEOSE 
PEPTONE L46, 

a more specialized 
peptone. is prepared by 
the papain digestion of 
selected fresh met\t, for use 
in media for t.he production 
0f bacterial toxins. 

OTHER OXOID PEPTONES 
AND HYDROLYSATES: 
Peptone L6. Tryptose . 
Soya Peptone, Mycolcgical 
Peptone. Trypt.onc, Tryptone 
''T," Casein Hydrolysate 
< Acid),J'eptonc "P." Liver 
Digest Peptonized Milk. 

For progressive
'aboratories... • • • culture media 

I/IANUFACTURED BY OXO LTD., LONDON 

1Solu NC'w Zcnlnnd AJCC'nt Edwin A. Piper Ltd., 4 Rutn Hon<l. Ch('ltcnhnm, 
Auckland. N.l. 
'rel<>phon(• 70-040. TI'IC'!I'rfqlhk lldd~c>ss : " }ojnpn~c-nt " Aucklnncl. 
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WHY HOT HAVE THE BEST? 

MICROSCOPES 

ORTHOLUX - LABORLUX - SM 
with 

FLUORESCENCE - XENON ILLUMINATION 

PHASE WITH LIGHT FIELD OR DARK FIELD OBSERVATIONS. 

UNIVERSAL INFRA-REO ATTACHMENT FOR MICROSCOPY AND 
MACROSCOPY. 

CLOSED CIRCUIT TELEVISION MICROSCOPY. 

PROJECTION APPARATUS OF ALL TYPES. 

MICROPHOTOGRAPHIC APPARATUS. 

AUTOMATION IN MICROPHOTOGRAPHY 
The ORTHOMAT 

TECHNICOH 
AUTO-ANAL YSERS 

" THE BLACK MAGIC Of CHEMISTRY " 

E. C. LACKLAND & CO. LTD. 
Bl.EDISLOE STREET - AUCKLAND, C.l 

P.O. Box 5284. Telephone 20-1~6. 
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