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discussion with the clinician, and advice on
further appropriate laboratory tests, to establish
diagnosis or control treatment. Haematologists
are indeed entering the field of treatment of
their own patients in hospital beds, and the
extension of this principle to microbiology
may be a solution to a staff shortage in that
field.

The pathologist must indeed look to his
future here, because since the war the organisa-
tion of hospital medicine has been changing.
There has been the development, especially in
medicine, of many units devoted to sub-
specialties — nephrology, endocrinology, rheu-
matology, gastroenterology and the like. These
are headed by young physicians who have
come back to New Zealand with some labor-
atory knowledge and would prefer to run a
laboratory doing tests appropriate to their
sub-specialty—or at least have them done re-
liably in the general laboratory and interpret
the results themselves.

It is becoming difficult for pathologists to
have a full knowledge applicable to each highly
specialised subdivision of medicine and this
situation holds a challenge to their future.

A possibility to be considered is a medical
laboratory staffed by technicians and geared
as a factory to put out, as speedily and
accurately as possible, the results of tests
demanded by clinicans in all the specialties
and sub-specialties in the whole field of
medicine. The additional awful possibility arises
that the staff of such factory laboratories could
be trained either in technical institutes or in
universities quite outside medical supervision.

What then are the advantages, apart from
consultation in the broad sense, in having a
pathologist supervising or running a medical
laboratory?

In the feld of quality control dedicated
technicians could go to great and wasteful
lengths in producing results the detail and
accuracy of which would take no account
of the biological state and variation of normal
human beings. This is obvious in the fields of
biochemistry and haematology, but in micro-
biology there are also many examples, such as
the futile identification of commensal organisms
in throat and vaginal swabs. Medical know-
ledge is important in medical laboratory quality
control, and this must be applied throughout
the training of technicians.

Morphological diagnosis is traditionally the
field of the pathologist-—not only in ana-
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tomical pathology, but also in haematology
and cytology. Skill in this field is based on long
association with microscopical work starting with
biology and human histology in the first and
second years of the medical course.

I know that cytology technicians can be
trained in a few years to make a confident
diagnosis of malignancy, and I have no doubt
that similar technical training could be devised
to cover interpretation of bone marrows and
even the whole field of anatomical pathology.
This would indeed be a major undertaking. I
am perhaps old-fashioned enough to believe
that morphological diagnosis should remain the
province of the pathologist—and desirably—
certainly when enough pathologists are available
—the diagnosis of cancer should be made by
a person medically trained.

Doctors are individualists and the shelves of
theatre instrument rooms and the pharmacies
in  hospitals throughout New Zealand are
littered with instruments and drugs got to
satisfy a doctor’'s whim of the moment—often
regrettably the result of uncritical reading of
the literature.

So too are laboratories frequently subjected to
demands for new tests. .\ laboratory with only
a technical staff has no front line of defence
against such medical requests. The pathologist
therefore has an important function in assessing
the clinical need for tests not routinely done.
He has an equally important function in keep-
ing the laboratory up to date both by his
regular reading of the medical literature and
by attendance at postgraduate courses—and not
only courses arranged solely for pathologists.
He should have his laboratory prepared to
anticipate clinical demands for new tests of
proven value. This is one protective and image-
preserving function of a pathologist. Another
similar function relates to out-of-hours service,
which is widely considered to consume some
10 percent of a laboratory’s maintenance funds.
Considerable reduction in so-called urgent or
essential out-of-hours work could be achieved
if there were sufficient pathologists available
to screen every such request. Without medical
backing the technical staff are at the mercy
of the sometimes unreasonable clinician and
the work must be done without guestion, In
the present state of pathologist staffing all that
can be done is to remonstrate later with an
occasional clinician and hope he will not offend
in future.
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Laboratory Standards

This title is used in a broad sense to indicate
standards of performance and of comparison.

It is rather surprising to realise that it is
over a quarter of a century since the first quality
control survey was instigated in Pennsylvania.
The gross discrepancies revealed at this time
were found by subsequent surveys to be the
rule, rather than the exception. The concept
of quality control is now generally accepted
but results are not always taken to their logical
conclusion. The application of this knowledge
to improve the standard of laboratory work has
proceeded with varying degrees of speed. In the
United States, the Medicare scheme requires
‘rom laboratories certain defined standards of
taffing and equipment and some evidence of
competence. Elsewhere, although the tools arc
available, progress is rather slow. In New Zea-
land most laboratories do employ quality control
procedures but there is no statutory requirement
to do so, nor machinery to follow up any de-
ficiencies revealed by such a scheme.

There are many facets to this problem.
Standardisation and documentation tend to
impose rigidity on methodology and inhibit
enterprise  and experimentation.  Different
circumstances call for different approaches. A
throughput of 100 specimens may require auto-
mation: two specimens call for different treat-
ment. Certainly any technique used should
demonstrably produce acceptable results. Poor
methods should not be tolerated nor poor
technique. Should the first step not be to
examine the instruments and techniques used?
Perhaps more to the point machinery should be
set up to do this. The smaller isolated labora-
tory is vulnerable in this respect.

In the field of chemical pathology particul-
arly, but also in the other specialities external
evidence of competence can be obtained by the
use of one of several quality control schemes.
These can now be obtained at a reasonable
frequency and with a wide range of estimations
and methodologies. Results can provide the
stimmulus for correction and improvement.

What about comparability? .\t present lab-
oratories may perform the same test by the same
method and express it in different units. They
may perforn the same tests by different
methods. They may be operating in the same
district with interchange of patients. An added
complication is the anticipated changrover to

expressing concentrations in mol/litre. This is
doubtless tidy and logical but will not directly
improve treatment nor simplify understanding
of results. There is a great deal to be said for
co-ordination of such a change, perhaps in the
nature of an ““SI Day”. As things stand any
result which does not state the method used
and the normal range related to it. is poten-
tially dangerous.

It would appear that New Zealand because
of its small population and relatively few lab-
oratories, should stand a better chance of
standardising and correlating laboratory results
than most other countries, This Journal could
make a contribution by publishing information
comparing methodologies used in different
laboratories throughout the country. It would
be possible to tabulate the methods and normal
ranges used in all such laboratories and this
would be a safeguard for itinerant patients.

There have been some efforts to make com-
parisons in the sphere of haematology and of
immunohaematology and I hope to have the
opportunity to publish an account of these
efforts in the future. There may have been
other attempts to gain systematic knowledge of
current methodologies which could be usefully
reproduced.

An attempt to rationalise oestriol estimations
is currently being undertaken by some members
of the stafl of the biochemical laboratory at
Green Lane Hospital; namely, Miss S. M. Peace
and Drs M. Lever and C. W. Small. This
could be regarded as a very valuable pilot ex-
periment in this field. A great deal of statistical
and other information has been derived from
it and this is to be published in appropriate
journals.  Praetical reports on the results
achieved have been issued and I am indebted
to them for permission to reproduce the sub-
stance of these reports. The foregoing remarks
are in effect a preamble to this report.

The survey covers the period from November
1972 to July 1973 and 23 out of 25 laboratories
performing pregnancy oestriol estimations par-
ticipated. Six series consisting of three urines
containing high, medium and low values werc
sent out.

To illustrate the results obtained, series six is
shown here. An impression of the scatter of
results obtained can be fornied from this series.
However, as was pointed out in the report
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tion 10-® and all compared favourably with NA.

Shigella flexner: All selective media sup-
ported growth of greater than 20 colonies of
dilution 10* but there was no growth in the
higher dilutions. These results compare well
with those obtained on NA.

Resuts of the tests on the enrichment broths
were graded according to the amount of
growth.

Heavy — greater than 20 colonies
Moderate — 15 to 20 colonies

Light — 10 colonies

Scanty  — five or fewer colonies.

Salmonella anatum:
Rappaport supported scanty growth at
1078 dilution.
GN supported heavy growth at 10 ® dilution
Selenite F supported heavy growth at 107
dilution.

Salmonella typhitmurium:
Rappaport supported a moderate growth
at 107 dilution.
GN supported light growth at 10® dilution.
Selenite F supported a light growth at
10¢ dilution.

Shigella flexner:
No growth from Rappaport and Selenite
F broths at any dilution.
GN supported a scanty growth at 107
dilution.

Discussion:

From the results of the direct plating method
DCA appears to be the least efficient for
the detection of shigella strains. XLD and HEK
were almost equal in their ability to detect
shigella strains. All three media performed
equally in their ability to detect salmonella
strains. In one case XLD detected a strain of
salmonella when DCA and HEK gave negative
results.

Throughout the study several features of
the media were noticed. A relatively large
number of false positive results were obtained
from XLD agar. Colonies which after 18
hours incubation appeared as pink, were often
found to have become yellow after 2+ hours
incubation. This could lead to false positive
colonies being obtained in cases where routine
faeces specimens have been cultured late in
the afternoon and read the following morning,
before 24 hours incubation have elapsed. Where
there is a heavy growth of normal enteric flora
on the XLI) plate the yellow coloration of the
colonies tends to diffuse, away [rom the colony,
into the media. This is a possible cause of false
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negative results being obtained as this yellow
coloration of the media tends to disguise any
suspect pink colonies that may be present on
the plate. A possible cause for these anoma-
lous results may be that the XI.ID media used
in this study was prepared from the dehydrated
complete medium. Taylor ¢t al. (1968)% states
that to obtain satisfactory results from this
medium it must be made fromn the base with
the addition of heat labile substances after
heating. Hektoen agar was a clearer medium
to read as the orange coloration of normal
flora colonies remained within the colony and
did not diffuse into the media even when there
was heavy growth of intestinal flora. This made
the suspect green or green with a black centre
colonies easy to see and consequently fewer
false positives were obtained from this medium.
DCA was difficult to read, it appeared
to inhibit the normal intestinal flora to a
greater extent than in HEK and XLD. Differ-
entiation between the pink colonies of normal
flora and colourless colonies of shigella and
salmonella strains was difficult, due, possibly to
the pink-brown colour of the media itself.
Consequently, fairlv large numbers of false
positives were obtained. There were no dis-
tinguishing characteristics for the differentia-
tion of salmonella and shigella strains such as
the typical blackening of salmonella colonies
due to the production of hydrogen sulphide on
the XL and HEK plates.

Rappaport and Selenite F enrichment broths
inhibited the growth of normal enteric organisms
quite efficiently and when salmonellae were
isolated they appeared. in the majority of cases,
in relatively large numbers. This showed that
these two enrichment broths were performing
well in their desired functions.

Both Rappaport and Selenite F appeared to
inhibit shigellae.

Selenite F was inhibitory to a lesser degree
as in three cases shigella strains were isolated
from three specimens when GN and Rappaport
gave no positive growth.

In one case Rappaport was the only medium
to isolate a shigella strain from a specimen.

GN broth does not inhibit normal enteric
organisms as it is designed to enrich all Gram-
negative bacilli. For this reason. this broth
performed badly in this study. It did not
detect any shigella strains and only detected
salmonella strains when the number of organ-
isms present was high and both Rappaport and
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Selenite F also gave a growth of salmonella.
In one case alone the GN broth detected a
salmonella strain when both Rappaport and
Selenite F gave negative results.

When the GN broth was plated onto XLD
and MacConkey agar after incubation, there
was an overgrowth of normal flora therefore
making it almost impossible to determine
whether any shigella or salmonella strains were
present.

Shigellaec did not appear to thrive in the
enrichment broth. This is probably due to the
fact that shigellae tend to be inhibited by the
reagents, in the broth, which are designed to
inhibit normal intestinal flora.

From the qualitative study of the compared
media it can be seen XLD, DCA and HEK
detected Salmonella anatum and Salmonella
typhimurium efficiently even when the number
of organisms present is small. They only
detected Shigella flexner when there were at
least 20,000 organisms/ml saline.

The enrichment broths, Rappaport, GN and
Selenite F supported and enriched the growth
of Salmonella anatum and Salmonella typhi-
murium even when the number of organisms
present in the faecal specimen were relatively
small.

Rappaport and Selenite F did not support or
enrich the Shigella flexner in the dilutions
tested. showing perhaps that large numbers of
organisms must be present before the inhibitory
properties of these broths can be overcome and
the shigella enabled to thrive.

GN broth gave a scanty growth of Shigella
flexner from the 10% dilution. This may be
due to the fact that by dilution of the number
of other Gram-negative bacilli has been de-
creased to the point where the shigella is still
present in small numbers but is not over-
whelmed and is therefore able to thrive in the
medium.

Ultimately only broad conclusions can be
made from this studv. due to the limited num-
ber of faeces specimens examined and the low
isolation rate of the two genera, in this hospital.
Tentatively, it could be suggested that XL.D and
HEK used for direct plating isolation are the
most efficient of the media used in this com-
parison. especially for the isolation of shigella
species.

Selenite I’ and Rappaport broth appear to
be efficient in the enrichment of salmonella
strains with the exception that Rappaport broth
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is known to be inhibitory to Salmonella typhi®.
GN broth will only enrich this species when it
is already present in relatively large numbers.
It cannot from this study, claim to be
sufficiently effective in the enrichment of
shigella species. This result is contrary to over-
seas reports*S.

Rappaport and Selenite F broths appear
to be almost equal in ability to enrich and
support the growth of shigellae with Selenite F
broth perhaps slightly superior. It is realised
that the primary function of these enrich-
ment media is to enrich the culture of salmon-
ellae from faeces. The successful isolation of
strains of shigellae from these enrichment broths
is probably explained by the organism being
present in large numbers which is often the
case in bacillary dysentery.

From this study it may be suggested that a
combination of XLD, HEK, Rappaport and
Selenite F broth may lead to an increase in the
numbers of isolations of salmonellae and
shigellae from faeces specimens in the routine
Bacteriology Department of Wellington Hospital.

As a result of this investigation it has been
decided to use a combination of XLD and
Hektoen agar as selective media and Selenite
F and Rappaport broth as enrichment media
for a further tnal period. Hopefully this study
will also encourage other laboratories in New
Zealand to take a more searching look at the
media they are using for the culture of faeces
specimens and, perhaps after carrying out
studies of their own will consider a change in
media beneficial for the maximal isolation of
salmonellae and shigellae.
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the discarded digit is of negligible effect. Thus
ideally the protein bands should have relatively
high absorbance.

On examining the duplicate results obtained
by the two methods it was noted that 60% of
the pairs showed differences in albumin con-
centration of 0.2g/100ml or less. On the other
hand 15% of the pairs showed disturbing
differences of 0.5g/100ml or greater. Although
the corresponding electrophoresis results for this
latter group were examined no common feature
was identified which would account for these
large variations.

It 1s intended to continue this study by the
investigation of several features of the electro-
phoretogram which may be altered on the basis
of buffer composition or protein stain used with

N.Z. |. med. Lab. Technol., Vol. 27, No. 3

a view to obtaining a more general correlation
between these two convenient methods.
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Summary

A method of estimating serum inorganic
phosphorus, which avoids the removal of pro-
teins, is presented. It involves the use of a
non-ionic surfactant {Nonidet P40), a reduc-
ing agent (p-methyl ammoniumphenol sul-
phate) ammonium molybdate in sulphuric acid
(which precipitates the proteins and combines
with inorganic phosphorus and the reducing
agent) and triethanolamine (which solubilises
the proteins, makes the solution alkaline and
thus releases the phosphomolybdate complex to
produce a clear blue-coloured solution). A
description of the optimum conditions of re-
agent concentration and other procedural
parameters is given.

Introduction

Very few methods for the direct estimation
of serum phosphorus have been reported. One
method, that of Gindler and Ishizaki! used a
surface active agent, Bion NE-9 (9 ethylene
oxide unit adduct of p-nonylphenol: Pierce
Chemical Co.. Rockford, Ill.). and mono-
ethanolamine to prevent precipitation of protein
in the reaction mixture. Unfortunately. details
of their method were not reported. Since Bion
NE-9 was not readily available, a stmilar non-
ionic detergent, Nonidet P40 (available from

Shell Oil N.Z. Ltd) which was already in use,
was substituted. Similarlv. since monoethanol-
amine produced a dirty green/blue colour,
triethanolamine was tested, and as it produced
a clear pure blue colour, it was substituted for
the original monoethanolamine. This paper
establishes optimum assay conditions using these
reagents. The resulting method has proved to be
quick, accurate, sensitive and adaptable.

Materials

Reducing Reagent

Stock. Contains 1g of p-methyl ammonium-
phenol sulphate and 3g of sodium meta-
bisulphite in distilled water to a final
volume of 100ml.

Working. Contains stock reducing reagent
75ml, Nonidet P40 3ml and distilled
water to 500ml.

Refrigerate both solutions. Discard if any
brown colour develops. The Stock solution
is stable for vears under refrigeration, and the
Working solution for months at least.

Ammonium Molybdaie Reagent

Dissolve 6g of ammonium molybdate in about
200ml of distilled water, add 80ml of 10 N
sulphuric acid and make up to 300ml with
distilled water.

Stable indefinitely at room temperature.
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37 Banks Road, Telegram " QUICKPILL ",
Mt. Wellington. Telephone 573-109.
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‘Blood Gas

Instrument
Troubleshooting
Guide
pH Problem Possible Cause
Versatol 1. Damaged electrode
Alkalosis........ Lo
Normal......... Lo
Acidosis. . .... .. Normal
Alkalosis........ Lo 1. Protein contaminated electrode
Normal......... Normal
Acidosis. . ... ... Lo or
Normal
Alkslosis. . ...... Hi 1. Low calibration buffer contaminated
Normel......... Normal with blood
Acidosis. .. ... .. Lo or o
Normal 2. Low calibration buffer exposed to
air excessively
Versatol 1. Air bubble entrapment in capitlary
Alkalosis. . ... ... of measuring electrode
Normal......... } :,c;pon“ 2. Measuring electrode has become
Acidosis. .. ...... dehydrated
3. Open electrical circuit or poorly
grounded equipment
4. Reterence electrode junction
clogged with KCI crystals
5, Damaged electrode
Versatol 1. Controls diluted with saline
Alkalosis........Lo
Normal. ...... .. Normal
Acidosis.. ... ... Hi

Warner-Lambert, P.O. Box 430, Auckland,
37 Banks Road, Telegram ** QUICKPILL *.
Mt. Wellington. Telephone 573-109.



Blood Gas
Instrument
Troubleshooting
Guide

Pco: Problem

Possible Cause

Versatol 1. High calibration gas TOO COLD,
Alkalosis. . ...... Lo low gas temperature satisfactory
Normal......... Lo
Acidosis. . ...... Normal
Alkalosis. ....... Lo 1. Protein contaminated membrane
Normal......... Normal
Acidosis........ Lo or
Normal
2. Spacer material at measuring tip
not completely wetted with
electrolyte solution (Corning).
Versatol 1. Low calibration gas TOO COLD,
Alkalosis........Lo High gas temperature satisfactory
Normal.........Normal
Acidosis........ Normal
Versatol 1. Air bubble entrapped in measuring
Alkalosis. .. . .. .. cuvette
:oi';?! """"" } ::mnsa 2. Air bubbles entrapped beneath
cidosis. ........ membrane tip

3. No electrolyte at measuring tip

4. Open electricai circuit or poorly
grounded equipment

5. Damaged electrode

Warner-Lambert, P.O. Box 430, Auckland,
37 Banks Road, Telegram " QUICKPILL ".
Mt. Wellington. Telephona 573-109.
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Blood Gas
instrument
Troubleshooting
Guide

Pco; Problem

Possible Cause

Versatol 1. Calibration gases TOO COLD
Alkalosis............ Lo
Normal........... .. Lo
Acidosis............. Lo 2, Instrument TOO COLD
3. Controis TOO COLD
4. Inadequate gas line flushing
5 New Pco; electrolyte TOO COLD
6. Membrane leak
7. Controls exposed to air excessively
8. Controls stored TOO WARM
{unrefrigerated) for excessive
period.
9. Controls diluted with saline
Versatol 1. Calibration gases TOO WARM
Alkalosis............ Hi
Normal.............. Hi
Acidosis............. Hi

Woarner-Lambert,

2. Instrument TOO WARM

3. Controls TOO WARM

4. Membrane leak

[0}

. New Pco; electrolyte TOO WARM

P.O. Box 430, Auckland,
Telegram " QUICKPILL ",
Telephone 573-109.

37 Banks Road,
Mt. Wellington.
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Technical Co mmunications
Assay for Muscle Phosphorylase Aectivity

The estimation of the enzvme phosphorylase
in biopsy specimens of muscle is of usc in the
investigation of suspected anormalics of muscle
glycogen inetabolismn.  Phosphorvlase is an en-
wyme involved in the degradation of glycogen
calalysing the transfer of glucosyl residues
from the glycogen chain to inorganic phos-
phate as an acceptor forming gluvose-1-phos-
phate. This reaction is readily reversible in
vitro and it is this reversed reaction that is
used in the procedure of Hers and van Hoofl,
This method as originally described is unsuit-
able for wuse in the majority of clinical
chemistry laboratories. .\ modified method using
standard equipment is described below,

Rcagents:
Buffer: Citrate (0.2 M) pH 6.5 containing
mercaptoethanol (0.04 M),
Substrate: Glycogen (290 W/V)  glucose-1-
phosphate (0.1 W) and sodium
Nuoride (0.2 M) dissolved in above

buffer.

Sodium molvbdate (230 W/V)
Aminonaphthel  sulphonic  acid
(0.045 3

Sulphuric acid {1.3 M
Trichloreacetic acid {107 W/V)
Phosphate standard (0.4 mg P/10(
ml) in trichloroacetic acid (6.767}.
Prepare from potassium dihvdrogen
phosphate and 109 trichloroacetic
acid solution.

Preparation of tissue extract:

It 15 best to perform the following steps in
a cold room (4°C) although @ beaker of ice
will suffice. Use 4 ml buffer (pre-cooled) per
gram of muscle tissue. Homopgenise hnely cut
tissue in a Potter homogeniser surrounded by
an iwce bath. Centrifuge the resultant homo-
genate at 3000 r.p.m. for 10 min at 4°C. A
small bench ventrifuge is suitable provided it
is pre-cooled in a refrigerator prior to use.

Enzvmic Reaction.

Dilute the supernatant 1 in 3 with buffer.
To the diluted supernatant (.3 ml) add
bulfered substrate (0.5 m!} and incubate at
37°C for 10 minutes. Stop the reaction hy
addition of 2.0 ml trichloreacetic acid (104%
W/AV)Y., Mix well then centrifuge at 3.000
r.p.n. for 3 minutes.
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Figure | —Absorbance at 700 nm given by
releascd phosphate with respect to incubation

time.
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Figure 2—S1ability of colour reaction with
time.
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Measurement of released Phosphorus

Take 2.0 ml portions of supernatant, standard
and blank. For the blank usc a mixture of
1.33 ml trichloroacetic acid and .67 ml bufer.
Add to each tube 0.5 ml HsSO, (1.3 M), 0.5 ml
sodium molybdate {2.5 %) and 1.0 ml amino-
naphthol sulphonic acid (0.04% ). Allow to
stand 10 minutes then read ac 700 nm.

The enzyme rveaction is lincar for the first
ten minutes (fig. 1. It was found that the
colour development increases steadily with time
{Ag. 21, but contributions from non-enzyme
sources are small if a ten minute colour develop-
ment s used. Blank values for the reaction can
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Although 1 was 21 when appointed to
Wellington. and had had three years at
Wallaceville, as I was the newest arrival 1 was
delegated to the media making and prepara-
tion of outfits for specimens, making up of
staining solutions, and going to the abattoirs
up Ngahauranga Gorge to get serum for making
Loeffler's media. Examination for K.L.B. was
an important job in those days.

Next year I spent most of the year examining
sputa for T.B. We were supposed to be able
to sit for the Diploma at the end of two years.
but although our syllabus was much simpler
than present requirements, I had been able to
make myself far from proficient in sitting the
examination. The third year I did urinalysis,
the occasional blood count, and some of the
more senior work, but the senilor members of
the staff jealously kept the senior work for
themselves, and if it had not been for Len
Cooper I would not have been ready to sit for
the Diploma even after three years. He gave
me as much time as he could spare and we spent
the last evening before the test going through
the syllabus to see what final preparation was
nceded. We first sat a three-hour paper set by
the Professor of Bacteriology at Dunedin. Then
we had a week to do the practical examination.
Fortunately in those days we could get help
from text-books. Then after I had my several
sheets of answers to the practical exam nicely
written and underlined here and there with
red ink, the oral examiner arrived in the person
of Dr Maurice Watt, later Director-General of
the Health Department. He looked through
my practical examination results, asked me a
few relevant questions and thus the agony was
over, but it was six months before Bill Nuttall
and I heard whether we had passed. Fortunately
our increase in salary was back-dated, as we
had been on £160 to £180 over the three
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years, and passing the examination gave us a
good lift for those days. Two years later when
I became married 1 was earning the princely
sum of £260 p.a.

Three years later, at the beginning of 1928,
I was appointed to Wanganui at £350 p.a. for
which I had to drop £5 p.a. but I considered
the ultimate salary would rise higher as the
grading at Auckland had a maximum of £+420
p.a. But there was no grading of hospital
board bacteriologists in those days, and one had
to impress the board with comparisons of
salaries made by neighbouring boards—Palmers-
ton North and Taranaki—before any increase
was given. Eventually the Pathologists’ Associa-
tion recommended a maximum for such
positions at £430, and that was where we stuck
until Dr P. P. Lynch who had established a
private laboratory in Wellington invited me to
join his staff, promising an unmediate increase
of £50 with another £50 in 12 months, and a
further £50 a vear later. I must have satisfied
the Wanganui Board by this time with my
ability, because thev offered me the same terms
to stay. This I was pleased to do as I con-
sidered the cost of living in Wellington was
equal to another £100 p.a.

So you can see the great need there was to
establish an Association through which salary
scales could be established, such questions as
annual leave and sick leave, standardising of
methods, the training of staffs in bacteriologist-
controlled laboratories, refresher courses, and
the general improvement of standards of work
considered. The pioneers of the Association
put in a lot of hard work, and present-day
members of the Institute have a lot to be
thankful for. and should do their best to carry
on the good work for improving their own lot
and those who will follow them.










































V.Z. ]. med. Lab. Technol., November 1973

Discrcpan(‘les in the results of serum total iron
binding capacity estimation were obtained when using
freeze dried control sera of animal origin. (Well-
comtrol-Burroughs Wellcome). The author’s in-
vestigation showed that increasing amounts of
magnesium carbonate lowered the iron binding
capacity of fresh and freecze dried bovine sera but not
human sera.

A GW.

The Attainment of Increased Sampling Rates in
Continuous Flow Analysis. Pennock, C. A..
Moore, S. R., Collier, F. M. and Barnes,l C.
(1973) Med Lab. Technol. 30, 145.

This article shows in simple terms how to analyse
a standard profile and effect improvements to auto-
analyser manifolds. The authors suggest that regular
analysis of the standard profile may be a useful quality
control guide as worn pump tubes or unauthorisea
manifold changes are detected before results deterio-
rate.

—A.GW

Trial of a New Flowcell for Continuous Flow Analysis.
Tweedie, A. K. (1973). Med. Lab. Technol. 30,
183,

An improved flowcell for use in continuous flow
systems made by Fisons Scientific Apparatus has been
evaluated. It is a solid one-piece unit with a de-
bubbler immediately adjacent to the light path so
that the length of unsegmented stream is reduced to
a minimum.

—A.GW.

Anomalous Response of Macroamylase to Assay
Temperature. Henderson, A. R., King. ]J. and
lmne, C. W. (1973). Clin. Chem. 19, 123,

An anomalous response to increased reaction temp-
erature 1s described for two samples of macroamylase,
as contrasted with normal serum and pancreatic
amylase. A possible method of differentiating macro-
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amylase by assays of activation at 45°C and 25°C
is suggested. The ratios of activities found at these
two temperatures for a normoamylasemic population
are given,

A.G.W

Radioimmunoassay Review. Skelley. D. S., Brown,
L. P. and Besch, P. K. (1973) Clin. Chem. 19,
146.

In this review the principles of radioimmunoassay
are described. Methods are outlined for preparing
radiolabelled antigenic compounds and antibodies.
Commercial suppliers of various compnnents needed
for radioimmunoassay are listed. A list of normal
values for hormonal and nonhormonal values for
humans is given.

-A.G.W.

Australia Antigen Content of Commereial Quality
Control Sera. Slmon R. G.. Langhofer, L.
and Hendrik. E. J. (1973). Clin. Chem. 19, "’I

The Australia antigen content of 36 sera was
determined for radioimmunoassay. Twenty-three of
the 36 sera were strongly positive for Australia anti-
gen. Most of the control sera tested are available
in New Zealand.

AGW

Method for Determination of Cyclic A.M.P. in Plasma.
Rabinowitz, B. and Katz. J. (1973). Clin. Chem.
19, 312,

Cyclic adenosine 3’ 5" monophosphate (cAMP)
plays a key role in numerous physiological and
pathological processes. Its assay is likely to become
of considerable clinical interest. A simple radio-
immunoassay procedure is described for measuring
cAMP based on competitive binding of cAMP by
a protein in crude adrenal extracts, and precipitation
of the cAMP protein complex by ammonium sulphate.

—A.G.W,

HAEMA TOLOGY

HEMPAS: Congenital Dyserythropoietic Anaemia
(Type I1). Verwilghen, R. L., Lewis, S. M..
Dacie, J. V., Crookston, J. H. and Crookston.
M.C. (1973). Quart. J. Med. 42, 257.

This paper presents 39 cases of hereditary ery-
throblastic multi-nuclearity associated with Positive
Acidified Serum test (HEMPAS) or congenital
dyserythropoietic anaemia Type II. The haemato-
logical findings are described 1n detail.

The absolute reticulocyte count and the leucocyte
and platelet counts are generally normal. Red cell
morphology included marked anisocytosis with some
irregularly contracted cells, tear-drop poikilocytes and

stippling as well as an occasional erythroblast
{exceptionally binucleated).

The red cell osmotic fragility was slightly increased
in 10 out of 20 patients. Bone marrow showed marked
hyperplasia of erythroblasts which formed 50 to 90
percent of all nucleated cells. The Ham test was
positive in all 39 patients, but not with patients’
seruin and only with about one-third of normal sera.

-M.].G.

Erythrocyte Deformation as a Sign or Renal Homo-
graft Rejection. Guevarra, A. K., Morita, Y.
and Reyman, T. A. (197’) Tran:plantatwn 14,
683,
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In 1968, Lichunan et al., described a haemolytic
anaemia characterised by the presence of rmany
*schistocytes ' or fragmented and deformed RBCs
in the peripheral bload of patients undergoing renal
homograft rejection. ln the present report, data from
eight patients who rejected renal homografts and
seven patients with funetioning kidneys provide further
evidence for this entity.

Using Wright's stain, schistocytes were counted in
20) o1l immersion felds along with total RBC counts
in the same fields. These values were averaged to
arrive at the percentage score for schistocytes. Areas
with rouleaux, poor cell distribution, and scratches
were avoided.

Tn two control groups, the schistocyte count did
not exceed 1 percent, with a few exceptions (in which
the percentage was 1-2). In patients rejecting renal
homografts the percentage of schistocytes rose to as
high as 9.1. A significant number was considered to
be 2 percent. These cells appeared as small, rounded or
irregular fragments, helmet- or triangular-shaped,
blister cells or very pale ** exploded " forms.

—J.H.

A Macromolecular Serum Component Acting on Plate-
lets in the Presence of EDTA— Platelet Stain
Preventing Factor ”. Stevem, P. and Berg, K.
(1973). Scand. J. Haem. 10, 202,

The EDTA blood of an apparently healthy person
was found to cause weak, pale staining of platelets
with May-Grunwald Giemss, PAS and Sudan Black
stain. This occurred after the EDTA blood was kept
at roomn temperature [or more than 30 inutes before
blood films were made. Twenty control bloods in
EDTA for two hours at room temperature showed
a variable degree of impaired staining of platelets but
an impairinent of staining of a degree comparable
to that of the original patient’s platelets was never
observed. The * platelet stain preventing factor™
did not agglutinate platelets.  After extensive in-
vestigations relating to this plasina factor, the nature
of this macromolecular serum component remained
unknown.

M.J.G.

Lysozyme  Activity and  Nitroblue-Tetrazolium
Reduction in Leukaemic Cells. Catovsky. D.
and Galton, D. A. G. (1973). J. clin. Path. 26.
60.

The c¢ytochemical methods for lysozyme and nitro-
blue-tetrazolium reduction have been used to study the
blast cells of acute myeloid leukaemia. Both proved
useful in characterising the cases with predominant
monocytic differentiation.

The demonstration of lysozyme activity helped to
define two main groups: (a) with predominantly
lysozyme-negative cells (myeloblastic-promyelocytic),
and (b) with considerable numbers of positive cells
(monoblastic-monocytic).  In addition this test was
also of value in the differentiation of other leukaemic
disorders. Reduction of nitroblue-tetrazolium was
also a feature of monocytic differentiation. The
combination of these two methods with those for
mycloperoxidase and non-specific  esterase activity
contributes to the cytological characterisation of acute
inyeloid leukacmia.

- MJG.

The Observer Error in Peripheral Blood. Bacus.
J. W. (1973). Amer. J. lin. Path. 59, 223.
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Coloured photomicrograph  (Kodachrome) trans-
parencies of the six types of leucocytes commonly
classified in a differential were shown to 11 senior
haematology technicians in the United States of
America for independent assessinent. The testing
involved identification of 1.041 individual cells
images. When the segmented and bHand neutrophils
were lumped together as one class, the resulting
average observer error per type of leucocyte was
approximately 1 percent. The error in classilying
segmented versus band neutrophils was estimated at
about 7 percent per cell type for those observers
with the least systematic bias or attitude toward
naming one of these cell types preferentially. In
fact, in this particular series ol tests, all of the 11
observers had similar basic discrimminatory ability.
and all came from the same laboratory.

—M.J.G.
Studies on the Diagnostic Significance of Haemo-
globin F Levels. Newman, 1. R,, Pierre, R. V.
and Lineman, J. W. (1973). Mayo Clin. Proc.
48, 199.

Alkali denaturation tests [or [oetal haemoglobin
in peripheral blood were done on 193 adults having
bone marrow examinations. Of these, 87 were found
to have HbF values greater than 3.1 percent. Highest
levels were 23.7 percent in a patient with poly-
cythaemia vera and  busulfan-induced marrow
hypoplasia; and 19.1 percent in a case ol myelo-
monaocytic leukaemia (MML). Three other cases
of MML had HbF levels hetween 7.5 percent and
11.5 percent. Most of the cases tested were myelo-
proliferative disorders. Three cases of blastic trans-
formation of chronic granulocytic leukaemia showed
values hetween 6.9 percent and 13.7 percent.
Patients with benign haematological disorders (e.g..
deficiency states) did not show the raised levels of
HbF. The mechanism responsible for this erythro-
cytic  respomse in  serious marrow disorders s
unknown.

—M.].G.
Paroxysmal Nocturnal Haemoglobinuria (PNH):
Clinical Manifestations, Haematology and
Nature of Disease. Dacie, J. V. and Lewis.
S, M. (1972}, Ser. Haemat. 3, 3.
Diagnostic Tests for P.N.H. Jenkins. D. E. (1972).
Ser. Haemat. 5, 24.

These two papers form part of a collection of nine
papers on various aspects of P.N.H. The first paper
s a review of present knowledge of this disease and
deals with such fields as factors which precipitate
attacks of haemolysis, the haematology of P.N.H.. the
association of P.N.H. with other blood diseases, and
evidence for P.N.H. being a stem cell disorder.

The sccond paper is an excellent review of the
Ham acid haemolysis test, the thrombin modification
of that test and the sucrose haemolysis test. Methods,
interpretation of results. technical sources of error
and mechanisms underlying these tests are all well
reviewed.

—M.]J.G.
A Comparison of Serum Folate Estimations Using
Two Different Methods. O'Broin, J. D., Scott.
J. M. and Temperley, I. J. (1973). J. clin. Path.
26, 80.

The two methods referred to ave, the routine
autaclaving and L. casei method (Waters and Mollin)
and the method with no autoclaving but using a
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fact the case that this is the only way which the
problems of this particular type of humidifier can
be overcome it seems to this reviewer that the time
has come to radically review the design of these
units.

—D.G.B.

Hydrolysis of Casein—A Differential Aid for the
Identification of Serratia marcescens. Salisbury,
W. A.and Likos, J. J. (1972). ]. clin. Path. 25,
1083.

The authors suggest the use of a skim milk medium
as an additional identifying test for Serratia mar-
cescens. They have discovered that 87 percent of
strains of Serratia marcescens hydrolyse casein. The
only other member of the Enterobacteriaceae to hydro-
lyse casein is Proteus mirabilis and confusion between
these two organisms is unlikely to arise. The medium
is simple to prepare and this may well be a useful
additional identfying characteristic for nonpigmented
Serratia strains.

Experiences with a screening test for Bacteria.
Brupacher. R. and Dominque, G. (1973}, Amer.
J- clin. Path. 59, 532.

An elaborate comparison of the testuria nini-
culture  method with  conventional  quantitative
cultural techniques for determining bacteriuria is
presented. The authors use sophisticated statistical
analyses to demonstrate that the testuria screening
test is suitable for use in screening patients attending
a urological outpatient clinic but that in a mass
screening programme its reliability was insufficient.

—D.G.B.

A Comparison of Three Anaerobic Systems for the
Isolation of Anaerobic Bacteria from Clinical
Specimens. Kilgore. G. E., Starr. S. E.. Del-Bene.
V. E., Whaley, D. N. and Dowell. V. R. (1973).
Amer. |, clin. Path. 59, 552.

A comparison of three anaerobic systems for the
isolation of anacrobic bacteria from clinical specimens.
These were an anaerobic glove box including
materials for handling and incubating specimens in
an inert atmosphere of nitrogen, hydrogen and CO.
plus the necessary media held in a prereduced form
and an integral air lock which could be used to
facilitate an anaerobic introduction of the specimens.
This system was compared with a prereduced roll
tube technique using commercially prepared medium
and the BBL Gas-pak system. The gas-pak system
compared very favourably with the much more ex-
pensive and time-consuming anaerobic glove bhox.
The advantages and disadvantages of cach system are
fully discussed.

—D.G.B.

Selective Media in the Isolation of Tubercle Bacilli
from Tissues. Mitcheson, B. A., Allen, B. W.
and Lambert, R. A. (1973). J. ¢lin. Path. 26,
230.

A comparison of the results of direct culture on
Lowenstein-Jensen slopes and on tbree media made
selective for tubercle bacilli by the addition of ant-
bacterial agents and of guinea-pig inoculation is
presented. The media were Lowenstein-Jensen slopes
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without patato starch, selective 7HI11 oleic acid
albumin agar with Malachite green. Elective liquid
Kirschner medium with Phenyl red but without
penicillin and a selective media containing polymixin
B, Carbenicillin, Trimethoprim and Amphotericin B.
Only 15 of the 490 tissuc specimens proved positive
and from this fairly limited number the authors
conclude that the most efficient culture redia was
the selective 7H11 medium which is not only superior
to the other culture media but to guinea-pig inocula-
tion.

—D.G.B.

Identification of Neisseria gonorrhoeae and Neisseria
meningitidis by Carbohydrate Disk Technique.
Stacey, P. and Warner G, (1973). ]. clin. Path.
26, 303.

This technical note describes a simple method of
testing the carbohydrate fermentation reaction of these
organisms on Thayer-Martin medium by using disks
saturated in the appropriate carbohydrates.

D.G.B.

A Controlled Trial of the use of Dip Slides in
General Practice for the Diagnosis of Urinary
Infections. Maskel, R. (1973). J. clin. Path.
26, 181.

A comparison of the results of duplicate dip slides,
one being incubated in a bacteriological laboratory
and the other being incubated in a general practi-
tioner’s surgery and interpreted by him. It was found
that 87 percent of those found to be positive by the
laboratary were also found to be positive by the
general practitioners. It is suggested that the cost of
providing small incubators to general practitioners
would be outweighed by the speed and saving of lab-
vratory time which could be gained if they carried
out these pracedures for themselves.

—D.G.B.

Selectagerm—A New Approach to Clinical Bacterio-
logy. Greaves, P. W. (1973). J. clin. Path. 26.

The author uses a novel approach to the isolation
and tdentification of bacteria by using Repli dishes.
These square dishes are divided into 23 small
squares, The small containers are each filled witir
2ml of varicus selective culture media—10 media in
all are used. Clinical material, usually swabs is
inoculated into nutrient broth which is then used
to inoculate the squares of the individual cultur:
media. The technique is an interesting variation but
with the high cost of Repli dishes in New Zealand
and the high cost of media preparation would appear
to be prohibitively expensive.

D.G.B.

Simple Economical Anaerobiosis. Barton. A. P. and
Winzar, J. A. (1973). J. clin. Path. 26, 238.

A simple economical method of anaerobiosis is
described using plastic bags and iron wool with acetic
acid and a wetting agent to maintain an anaero-
biosis. The authors claim that using this method
anaerobic conditions sufficient to enable the growth
of Clostriduim tetani can be maintained.

—D.G.B.
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MISCELLANEOUS

A Review of the Male Factor in 231 Infertile Couples.
}/(;ml%yl, J- AL (1972), 8. Afr. ]. Obstet. Gynaec.
This article is a presentation of findings based on
a study of 23 infertile couples with a 56.3 percent
conception rate arising out of 126 apparently normal
women. A new technique for the sperm count is
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described, and a modified classification for the evalua-
tion of semen is explained. Abnormal sperm morpho-
logy was found to be the most important parameter of
semen and in most cases abnormal sperm morphology
was coupled with abnormal motility. The importance
of repeated semen analyses and chromosomal analyses
is stressed. When the count was below 10 million/m1
there was a reduction in the conception rate.

—_JH.

What’s New?

STABLE-1SOTOPE “TRACERS *~

With increased availability and better detection
methods, compounds fabelled with C-13, N-15 and
O-18 are finding many new applications in bio-
chemistry, medical research and clinical diagnosis. as
safe alternatives to radio-isotopes.

More than 100 standard chemical compounds
labelled with atoms of the naturally occurring non-
radicactive isotopes C-13, N-15 and O-18 are now
available from the British company Prochem BOC.
London SW19 3UF. Many other labelled compounds
can be synthesised to order. Isotope percentages up to
90 percent for C-13, 99.9 percent for N-157 and
20 percent for O-18 can be achieved.

It is only in recent years that the problems in-
volved in the very-high-efficiency distillation of tiuy
quantities of liquefied gases have been overcome, thus
enabling these stable isotopes to be produced com-
mercially. Equally important are sensitive new in-
strumental techniques for detecting and estimating
the isotopes after they have passed through onc or
more reactions. Methods now available include mass
spectrometry for absolute determination of concen-
trations; pulsed NMR (nuclear magnetic resonance)
spectroscopy for obtaining structural information: and

most recently-—a highly sensitive technique bhased
on the optical emmission spectrum of nitrogen gas,
for assessing N-14/N-15 ratios.

Medical Science

In medical research and human bhiochemistry, C-13
can be detected almost as readily as the familiar
radio-isotope C-14, and is completely safe. There are
no radiation hazards, so there is no objection from the
patients’ angle. It is hoped, for example, to develop
routine diagnostic tests for metabolic disorders using
C-13 labelling. A possible mass screening test for
diabetes involves feeding labelled glucose, then analys-
ing CO: in breath samples.

N-15 is even more important, for the radio-isotopes
of nitorgen are all short-lived. Current studies using
N-15 include protein and amino acid metabolism. the
longevity of red blood cells, the action of certain
drugs. and the part played by uric acid in gout.

Further information from: PROCHEM/BOC Ltd..
Deer Park Road, London SW19 3UF, England.

Varian Associates today introduced the first low-
cost nuclear magnetic resonance spectrometer designed
specifically for 13C analysis. Called the CFT-20, the
instrument is smaller, less expensive and easier to
operate than any previous 13C spectrometer. It in-
cludes an integral computer that supervises NMR
experiments, analyses the data and presents the
results on an X-Y plotter. The CFT-20 costs $44,500

—Iless than a third the price of the machines now
being used for 13C work. Deliveries will begin in
midsummer.

Nuclear magnetic resonance spectroscopy is a
technique for determining molecular structures. A
sample of the molecule under study is placed in a
very strong magnetic field and irradiated with
clectrical energy at radio frequencies. Under these
conditions, certain kinds of atomic nuclei in the
molecule will *“ flip ”—that is, they will change their
orientation with repect to the magnetic field. The
frequency at which a nucleus flips indicates the
immediate chemical environment of the atom: a
nucleus that is part of a methyl group will flip at a
particular frequency, a nucleus in a carbonyl group at
a different frequency, a nucleus in a cyanogen group
at still anather frequency, and so forth.

Only certain types of nuclei will flip in a magnetic
field, and NMR spectroscopy can be used only when
those atoms are present in the unknown molecule.
Fortunately, both carbon and hydrogen—the two most
important constituents of organic compounds—have
isotopes that flip. In the case of hydrogen, it’s the
common isotope 1H, which makes up more than
99 percent of the hydrogen in nature. But for
carbon, the flipping isotope is the relatively rare 13C,
which accounts for only about 1 percent of natural
carbon.

Scientists have known for two decades that NMR
spectroscopy could be used to analyse both the
hydrogen and the carbon structure of organic
molecules. But most of the NMR work done to date
has been on hydrogen. Because the required carbon
isotope is relatively rare, and because it flips under
much lower energy inputs, a spectrometer for carbon
NMR must be 5,700 times more sensitive than one
for hydrogen. As a result, carbon NMR has heen
practical only for highly skilled scientists, working
with instrument arrays costing as much as $150.000.

Varian’s new system incorporates a number of
mmportant advances to overcome this 5,700-to-1]
handicap, yet it costs only $44,500—less than one-
third the price of previous systems. And its sensitiv-
ity is unprecedented in 13C instruments.

“This means”, says Varian’s Dr Shoolery, * that
many more scientists will be able to work directly
with the skeletal carbon structure of organic molecules
instead of just the outer covering of hydrogen.

“ We expect the CFT-20 to make some important
contribution to the science of NMR spectroscopy
itself, as well as to our knowledge of large organic
molecules -eventually even the natural polymers
such as enzymes. sugars and starches and nucleic
acids.”









Directions for Contributors

These instructions are provided with the object of ensuring uniformity of presentation. Manu-
scripts should be typed double spaced, on one side only of good quality paper with one inch margins.
Carbon copies are not acceptable. Give the author’s name with initials if male, or one christian name
if female, and the address of the laboratory where the work was carried out. Use capitals only
where indicated and do not underline except where italics are required.

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

Iustrations

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

Nomenclature and Units
Scientific names of micro-organisms should conform with Bergey’s Manual of Determinative
Bacteriology. The first time an organism is mentioned the full generic name should be given
and underlined to indicate that it 1s to be printed in italics. Subsequently it may be abbreviated.
Trivial or common names are printed in roman. e.g., staphylococci, and should not be underlined.
To conform with the Systemes Internationale 1Y’ Unites or SI units it is recommended that the
following prefixes and abbreviations be employed.

Length: m, cm, mm, xm, nm. N.B.:
Area: m®, cm® mm?® um® 1. The symbol for a unit is unaltered in the plural
Volume: litre, ml, #l, nl, pl (‘litre’ in full avoids and should not be followed by a full stop, e.g.. 5 cm
confusion with “17%) not 5 em. nor 5 cms.
Mass: kg, g, mg, ug, ng, pg. 2. No space should be left between the symbol
Mass concentrations: kg/litre, g/litre, mg/litre, for a prefix and the unit, A space is left between
ug/litre. For the present concentrations per 100 the symbols in derived units,
ml also accepted as are daily outputs in urine e.g., ms = milliszacond
and faeces. m s = metre x second

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

Temperature: Express as °C.

Time: s, min, h, d, a. The latter two symbols which
stand for day and year respectively are bhest
expressed in full to avoid confusion.

Density: kg/litre (relative density replaces °specific

Where ampiguity could arise abbreviations should
be written in full.

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

A zero should precede numbers less than unity.
Units which give a number between 0.1 and 1000
should be chosen when possible.

gravity )
Clearance: litre/s, ml/s (for the present ml/min
may also be used).
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with the numbers used in superscript within the text. Citations in the text should give the author’s
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underlined to indicate italics; volume number in arabic numerals underlined with a wavy line to
indicate bold type and the first page number. The reference for abbreviations is the World List of
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ted. Authors are referred to previous journals for examples.
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