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Table I

101

Ratio of MIC of ampicillin/sulbactam to MIC of amoxycillin/clavulanid acid for 144 isolates.

ORGANISM 1:216 1:8 1:4 1:21:1 2:1 41 8:1 =16:1
(numbers) (ampicillin/sulbactam: amoxycillin/clavulanic acid)
Escherichia coli 1 1 414 11 8

39)

Klebsiella sp. 2 1 3 8 4 1
1)

Enterobacter sp. 2 1 3 4 1 2

(13)

Proteus sp. 4 2 3 1 1 1

(12)

Serratia sp. 2

@

Citrobacter sp. 2 1

@)

Acinetobacter sp. 1 1 11

4)

Bacteroides fragilis 2 5 8 3

(18)

Haemophilus influenzae 4 3

@)

Branhamella catarrhalis 1 1

@

Staphylococcus aureus 7 4 2

(methicillin sensitive)

(13)

Staphylococcus aureus 1 4 1
(methicillin resistant)

©)

Coagulase negative staphylococci 3 1
(methicillin resistant)

@

catarrhalis and Staphylococcus species (Cefinase B.B.L.
microbiology systems, Becton Dickinson & Co. Cockeysville,
M.D. 21030).

The agar dilution method of susceptibility testing was used.’
Sulbactam was provided by Pfizer Laboratories, N.Z., clavulanic
acid and amoxycillin by Beecham Research Laboratories, N.Z.
and ampicillin by the hospital pharmacy. Doubling dilutions, from
128-0.3mg/L of the penicillin or penicilin component, were
prepared for ampicillin, ampicillin/sulbactam (1:1 ratio)

Table I1i
Ratio of MIC of ampicillin to MIC of amoxycillin for 144 isolates.

ORGANISM 1:8 1:4 1:2 1:12:1 4:1 8:1
(numbers) (ampicillin:amoxyciilin)
Escherichia coli 9

(39)

Klebsiella sp. 1 3 4 138

1)

Enterobacter sp. 2 1 3 7

(13)

Proteus sp. 1 M1

(12)

Serratia sp. 2

@

Citrobacter sp. 2 1

(©)]

Acinetobacter sp. 1 1 2

)

Bacteroides fragilis 7. 7 8 1
(18)

Haemophilus influenzae 3 3 1
@)

Branhamella catarrhalis 1 1

@

Staphylococcus aureus 4 7 2
(methicillin sensitive)

(13

Staphylococcus aureus 3 21

(methicillin resistant)

®)

Coagulase negative staphylococci 3 1
(methicillin resistant)

“)

amoxycillin and amoxycillin/clavulanic acid (2:1 ratio). MICs were
recorded as the concentration of ampicilin or amoxycillin
inhibiting growth of 99.9% of the inoculum. Plates were prepared
immediately before use. Mueller-Hinton agar was used for non-
fastidious isolates, Columbia base with 5% chocolatised sheep
blood and isovitalex for H. influenzae, and Schaedler’'s agar
(Difco) for B. fragilis. After incubation in peptone water for 2-6
hours, inocula were adjusted to 0.5 McFarland barium sulphate
standard, then diluted 1:10 prior to delivery of 1-2uL by a
replicator (H.l. Clements Pty., Ltd., Sydney). In the case of
H. influenzae and B. fragilis, overnight colonies were suspended
in peptone water to obtain the desired turbidity. These methods
result in approximately 10* colony forming units (cfu) per spot.
The effect of increasing the inoculum to 10° cfu was determined
for representative isolates. Plates were incubated at 35°C for 18
hours. H. influenzae was incubated in 8% CO, atmosphere, B.
fragilis in an anaerobic chamber (Forma) and all others in air.
Escherichia coliA.T.C.C. 25922, S. aureus A.T.C.C. 25923 and S.
aureus A.T.C.C. 29213 (a weak beta-lactamase producer), were
used as controls.

Results

MICs of amoxycillin/clavulanic acid and ampicillin/sulbactam
for the 144 ampicillin-resistant clinical isolates are shown in Table
I. The numbers of each species tested are approximately
proportionate to the over-all isolation rates in this laboratory
except that beta-lactamase producing H. influenzae and
methicillin-resistant S. aureus are over-represented and
methicillin-susceptible S. aureus are under-represented.

Sixty-nine percent of Enterobacteriaceae isolates were
susceptible or of intermediate susceptibility (MIC < 16mg/L) to
amoxycillin/clavulanic acid and 64% to ampicillin/sulbactam.
While the overall activity of amoxycillin/clavulanic acid was similar
to that of ampicillin/sulbactam, MICs for individual isolates varied
by as much as four doubling dilutions (Table Il). MICs of
amoxycillin/clavulanic acid were increased = 8 fold (compared
with ampicillin/sulbactam) for 6/12 (50%) isolates of Proteus sp.
and for 3/13 (23%) isolates of Enterobacter sp. Four isolates of
Proteus sp. and three isolates of Enterobacter sp. had MICs of
amoxycillin/clavulanic acid = 128 mg/L and MICs of ampicillin/
sulbactam < 16mg/L. MICs of amoxycillin were within one
doubling dilution of those of ampicilin for most
Enterobacteriaceae (Table lll), but were increased = four fold for
4/21 (19%) isolates of Klebsiella sp., 3/13 (23%) isolates of
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Enterobacter sp. and 2/3 (66%) isolates of Citrobacter sp. Two
isolates of Enterobacter sp. were susceptible to ampicillin
(MIC=8-16 mg/L) but resistant to amoxycillin (MIC=128 mg/L).
Both were susceptible to ampicillin/sulbactam (MIC=8 mg/L) but
resistant to amoxydillin/clavulanic acid (MIC=64 mg/L).

All isolates of B. fragilis, H. influenzae and B. catarrhalis had
MICs of amoxycillin/clavulanic acid and ampicillin/sulbactam
< 8mg/L (Table |). MICs of amoxycillin/clavulanic acid and
ampicillin/sulbactam (Table Il) were within two doubling dilutions
of each other as were MICs of amoxycillin and ampicillin (Table I11).

All isolates of methicillin-sensitive S. aureus were susceptible
to < 1mg/L of either amoxycillin/clavulanic acid or ampicillin/
sulbactam. However ali isolates of methicillin-resistant S. aureus
and metbhicillin resistant coagulase negative staphylococci were
resistant to 2mg/L of either amoxycillin/clavulanic acid or
ampicillin/sulbactam.

Increasing the inoculum of representative organisms to 106 cfu
produced comparable increases in MICs of both combinations.
The increase was commonly 2 to 16 fold, somewhat less than
seen for ampicillin or amoxycillin alone.

Discussion

This study confirms that the antibacterial activities of ampicillin
and amoxycillin are usefully extended by the addition of
sulbactam and clavulanic acid respectively. These beta-
lactamase inhibitors potentiated ampicillin or amoxycillin against
over 90% of resistant Enterobacteriaceae and reduced MICs to,
or below, the accepted susceptibility breakpoint of 8mg/L in 40~
50%. Differences between the activities of ampicillin/sulbactam
and amoxycillin/clavulanic acid were such that these
combinations cannot be regarded as interchangeable for the
purpose of susceptibility testing. These differences were largely
attributable to the beta-lactamase inhibitors but we also
encountered two enterobacter isolates which were resistant to
amoxycillin but relatively susceptible to ampicillin. Since we
selected organisms on the basis of resistance toan amplcnlln disc
we cannot comment on the frequency of this phenomenan.®

Methicillin-sensitive staphylococci are clearly susceptible to
both combinations but difficulties arise in interpreting
susceptibility in the case of methicillin-resistant staphylococci.
Because these organisms are also beta-lactamase producers the
intrinsic activity of ampicillin or amoxycillin against them is not
ordinarily considered. Until adequate in vivo studies of the
efficacy of the combinations against infections due to methicillin-
resistant staphylococci have been performed, in vitro
susceptibility breakpoints must remain tentative. In the light of
data on other beta-lactam antibiotics with methicillin-resistant
staphylococci it has been recommended that such organisms be
considered resistant to amoxgcillin/clavulanic acid irrespective of
susceptibility test results.’® Similar caution is presumably
indicated with ampicillin/sulbactam even though this
combination has shown promise in the treatment of endocarditis
due to methicillin-resistant S. aureus in a rabbit model."’

Both combinations were very active against B. fragilis,
H. influenzae and B. catarrhalis and evidence of their efficacy in
infections due to these organisms is accumulating.>® Whether
they can be relied on to treat meningitis due to beta-lactamase
producing H. influenzae awaits further study. We found that
increasing the inoculum of H. influenzae to 10° cfu/mL. increased
MICs at least 8 fold. Counts in excess of 107 cfu/mL are
commonly found in CSF'? and an inoculum effect, as well as the
ability of the inhibitors to attain adequate levels in the central
nervous system, must be taken into account.
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specimens were allowed to thaw at room temperature for 30 min.
For ALP, specimens were diluted with an equal volume (200 uL) of
145 mmol/L NaCl solution before analysis, thus ensuring raw
results within the linear range of the method. All other tests were
performed on undiluted sera.

ALP activity was measured at 37°C on a continuous flow
analyser (ChemlLab Instruments Ltd., Hornchurch, Essex, UK)
using a modification of the method of Morgenstern et al.’ calib-
rated with Versatol Automated Hi reference serum (General Diag-
nostics, Division of Warner-Lambert Co., Morris Plains, NJ 07950,
USA). ACE activity was measured at 37°C as previously
described®. AST activity was measured at 30°C on a Multistat 1li
microcentrifugal  analyser  (Instrumentation  Laboratory,
Lexington, MA 02173, USA) using either Gilchem (Gilford Diag-
nostics, Cleveland, OH 44135, USA) or Dynazyme [l (J.T. Baker
Diagnostics, Bethelehem, PA 18017, USA) reagent kits
supplemented with pyridoxal-5-phosphate according to the
International Federation of Clinical Chemistry recommendation’.

CK was measured at 30°C on the Multistat using reagent kits
employing N-acetyl cysteine as the recommended ° activator
(Calbiochem-Behring, La Jolla, CA 92037, USA; or Boehringer
Mannheim Australia Pty Ltd., North Ry ‘2, NSW 2113). 8 -GT was
measured at 30°C on the Multistat using a reagent kit
(Instrumentation Laboratory) that is a modification of the method
of Szasz '*

Freshly reconstituted lyophilised control sera (Ortho Diagnostic
Inc., Raritan NJ 08869, USA) were used to monitor the precision
of all test methods except ACE. Pcoled human serum, which had
been previously divided into aliquots and stored at -15°C, was
used to foliow the precision of the ACE method.

In keeping with current guidelines, reference intervals were
calculated using the nonparametric percentile technique'".
Outliers were removed using the Dixon range statistic''*
Significance of difference between means was examined by
dividing the numerical difference by its standard error'® or by the
Student’s t-test'.

Results

The inter-assay precisions for each test obtained during the
fourteen month testing period were, respectively: ALP, CV =
5.3% at 112 U/L and CV = 4.9% at 246 U/L; ACE, CV = 5.0% at
42 U/L; AST, CV=8.0% at 39 U/Land CV = 4.3% at 117 U/L,; CK,
CV = 9.7% at 61 U/L and CV =6.8% at 231 U/L; y- GT,CV =
12.3% at 15.5 U/Land CV = 3.2% at 65 U/L.

For each enzyme the data were partitioned according to sex.
Histograms showing the distribution of values are displayed in
Figure 1. Clearly some enzymes (notably CK, » - GT) show
considerable deviation from Gaussian distribution with positive
skewness and leptokurtosis. According to Dixon'"'? only two
values could be considered as outliers (ASTae = 48 U/L and
CKiemale = 366 U/L) and these were discarded before the
reference ranges were calculated. Means, the significance of their
difference and standard deviations (Table 1) show that sex
differences were apparent for ALP, CK and ¥ - GT; however, for
the latter enzyme the difference was small and unlikely to be of
clinical significance.

Reference limits as defined by the 2.5th and 97.5th percentiies
are presented in Table 2. For comparison the corresponding adult
limits are also shown. Alkaline phosphatase, ACE and CK
activities were higher in eleven year olds than in adults whereas ¥
- GT activity was lower. Aspartate aminotransferase activity was
essentially simiiar in both groups. Differences in s - GT and ACE
activities between sexes seen in adult subjects were not manifest
in eleven year olds. However, differences in ALP and CK activities
between sexes were evident in eleven year oid children.

With the exception of ALP, the enzyme activities in this study
were stable to freezing and subsequent thawing. Serum ALP
activity is variously reported to increase'*'> decrease'® or to be
unaffected*® by a freeze/thaw regime. To ascertain if our protocol
was leading to a systematic bias in the ALP values, the ALP
activities of twenty-six fresh sera were determined before and
after 3 day storage at-15°C. No change in activity was seen (range
41-564 U/L, meang.esn = 117.2 U/L, SD = 105.0 U/L; meanozen =
116.7 U/L, SD = 104.0 U/L; P>0.5).

Approximately mid-way through the testing period the
laboratory changed its supplier of CK and AST kits. Comparative
studies of the kits were undertaken with patients’ specimens. For
CK, regression analysis between the Calbiochem kit (y) and the
Boehringer kit (x) for 61 specimens (activity range 5-350 U/L) gave
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Table 1. Serum enzyme activities (U/L) in eleven year old children.

Male Female Significance of
Enzyme Mean SD Mean SD  difference between
means

ALP 2727 63.9 300.1 711 p<0.001

ACE 71.8 207 741 218 NS*

AST 205 45 202 3.7 NS*

CK 79.4 384 71.3 326 p<0.01

8 -GT 72 25 6.6 22 p<0.01

NS — not significant (p<0.10)

y = 1.02 x + 2.01, r = 0.999. For AST, regression analysis
between the Gilford kit (y) and the Baker kit (x) for 77 specimens
(activity range 7 - 112 U/L) gave y = 1.00x - 4.5, r = 0.989. No
attempt was made to adjust the study data for the slight
differences between kits. Values for the respective enzymes were
combined and the reference ranges determined on the pooled
data. In the case of AST this approach may have resulted in the
defining of slightly wider reference limits, since the intercept
represents about one-quarter of the reference range.

Discussion

The limited volumes of sera (0.5-1.0 mL) availabie for this study
did not permit their distribution to separate workstations
(ChemLab, Multistat, manual enzymes). Thus, rather than being
assayed on routine worklists, the specimens were stored frozen
then analysed in batches at weekly intervals. We believe that this
protocol did not introduce bias to the results. The limited volume
of specimen also precluded the measurement of a full fiver
function profile.

Differences in reagent formulation rather than in instrumention
are largely responsible for the variability of enzyme analyses
between laboratories'”. For CK at least, our patient data confirm
previous findings '® that different manufacturers’ kits based on the
same recommended method give virtually identical resuits.
Hence, the use of recommended enzyme methods should
substantially reduce between-laboratory variation and allow
transfer of reference ranges, although ethnic differences in
populations may have to be considered'. For example, CK and
ALP reference limits for Dunedin children may not be entirely
appropriate for use in Auckland.

It is well documented that total ALP activity peaks during early
adolescence in coincidence with the growth spurt'®?°, Changes
in the bone fraction of ALP are responsible for this phenomenon?'.
In accord with others?? we observed higher ALP activity in girls
at eleven years than in boys of the same age. Furthermore, our
reference limits agree well with those from a large French study?'
in which the same analytical technique was used.

Serum ACE activity is elevated in most patients with active
sarcoidosis and declines with spontaneous remission or steroid
therapy. While ACE levels in neonates?®? are equal to or slightly
lower than in maternal controls it is generally agreed that ACE
levels in children and adolescents are higher than in adults®”-°,
Our data which shows a mean value 1.5 fold greater than the adult
mean® concurs with this view.

Aspartate aminotransferase activity has been reported to
decrease gradually in childhood to reach adult values in the mid-
teens®3', These data, however, were obtained in the absence of
added pyridoxal-5-phosphate. Our figures showed a narrow
distribution with the upper reference limit being rather less in
eleven year olds than in adults. Although adult reference ranges

Table 2. Serum enzyme reference limits (U/L) in eleven year old
children .

Enzyme Sex LowerLimit UpperLimit Adultreference

limits
ALP M 154 418 30-90
F 185 457 30-90
ACE M 39 120 22 -82
F 37 127 25-69
AST M 13 30 8-35
F 14 29 8-35
CK M 34 208 20 - 140
F 33 140 25-104
8 -GT M 3 12 0-30
F 3 12 0-25
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for AST activity measured with pyridoxal-5-phosphate are in the
literature®>3* comparable figures for children could not be found.

The distribution of CK activities in healthy populations is
markedly skewed toward higher values'®®. Our results are no
exception. While some of this skewness may be due to recent
exercise® it is impossible to quantify its contribution. No attempt
was made to limit the physical activity of the subjects prior to
blood taking. The tendency for males to have higher CK leveis
than females is illustrated by our data. Greater muscle mass in the
former is usually given as the reason for this observation.
Additionally, the hormonal status of women undoubtedly has an
effect on CK since levels are highest in premenarchal giris, fall
progressively in postmenarchal giris and mature women; are
further suppressed in 7pregnancy and rise again in
postmenopausal women®*®. Qur data is consistent with these
observations in that 140 U/L, the upper reference limit for eleven
year old girls is greater than 104 U/L the limit previously
established for young women (16-30 years, unpublished results).

We found a small but significant difference in 8 - GT activity
between the sexes in eleven year old children. Most authors 24383
have found this difference begins with puberty, but Vanden
Broeck and Geubelle*® observed no difference in 5 - GT between
boys and girls up to 15 years old. The narrow distribution and low
magnitude of ¥ - GT activities we found surprised us since
previous investigators®*! noted that women and children have
virtually identical reference ranges. Our data clearly disagrees
with these findings; perhaps this reflects a low alcohol intake by
these children®,

In summary, we have established reliable reference intervals for
five serum enzymes applicable to eleven year old children. While
this work was confined to a narrow age group, these reference
limits nevertheless will provide a sound basis for assessing the
normality of enzyme results in paediatric and adolescent patients.
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An Evaluation of the Spectrum 10 Series for the Identification of Gram
Negative Bacilli at 4 hours and 24 hours Following Inoculation.

Michael D. McCarthy, R.M.T., AN.Z.|.M.L.T.

Microbiology Department, Diagnostic Laboratory, 43 Symonds Street Auckland.

Abstract

The Spectrum 10 identification system for identification of gram
negative bacilli was compared with other systems. A high test
correlation of identification was established — 97% for oxidase
negative and 96% for oxidase positive organisms.

The test system can be used at either a 4 hour or a 24 hours
incubation period and results of rapid identification —i.e. 4 hours
incubation — are given.

Key Words
Identification; gram negative bacilli; oxidase negative and
oxidase positive identification system.

Introduction

Identification of gram negative bacilli is a major function of
clinical microbiology laboratories and the rapid identification of
some species is of clinical importance.

Anew test system, Spectrum 10, has been developed by Austin
Biological Laboratories (A.B.L.) Austin, Texas. The data base was
created initially from tables published by Edwards and Ewing"
and Farmer® and updated and modified, as necessary, by results
obtained from clinical isolates. The data base recognises 52
oxidase negative and 39 oxidase positive gram negative bacilli.

This paper presents the results obtained in an initial laboratory
evaluation of the system, compares them with results obtained
from Microbact 12E (MBE) and AP| 20E, and reports the
applications made in this laboratory of the special features of the
Spectrum 10 system.

Materials and Methods

The initial evaluation was performed with 620 oxidase negative
and 124 oxidase positive gram negative bacilli isolated from
clinical specimens.

MBE and API 20E were performed and reported in accordance
with the manufacturers’ instructions. All isolates inoculated into
the test systems were checked for viability and purity by
subculturing the inoculum onto a split plate containing blood

agar/MacConkey agar. Any mixed growths were repeated using
single colonies so that only pure culture results were recorded.

Where indicated serological typing was performed, and in the
case of salmonellae and shigellae, this was the final confirmation
of identity.

When oxidase positive organisms were tested with API 20E the
manufacturers recommendations in respect of glucose O/F,
nitrate reduction, motility and growth on MacConkey agar were
followed using established methods.*,

Spectrum 10:

Spectrum 10 consists of a series of 3 moulded polystyrene
trays each containing 10 dehydrated biochemical substrates.
Access to the compartmented substrates is by way of an
inoculating trough at the rear of the tray, and the biochemical
substrates are challenged by using a suspension of the organism.
This suspension is distributed evenly along the inoculating trough
and the tray is tipped forward to allow the fluid to flow into each
compartment. Where necessary the compartments are sealed
with sterile mineral oil prior to incubation at 36°C. Spectrum 10
Tray 001 consists of 10 wells testing for the following biochemical
reactions —B-galactosidase, ONPG; arginine dihydrolase,
A.D.H.; lysine decarboxylase, LDC.; ornithine decarboxylase,
ODC; hydrogen sulphide, H_S; urea, UR; Voges Proskauer, VP,
phenylalanine, P.D.; tryptopﬁane for indole production, IND; and
citrate, CIT.

Tray 002 consists of 10 welis containing sodium malonate,
MAL; rhamnose, RHA; adonitol, ADO; salicin, SAL,; arabinose,
ARA,; inositol, INO; sorbitol, SOR; sucrose, SUC; mannitol, MAN;
and raffinose, RAF.

Tray 003 consists of 10 wells containing cetrimide, CET;
acetamide, ACE; malonate, MAL,; citrate, CIT; maltose, MLT,
esculin, ESC; arginine, ADH; urea, UR; and tryptophane, IND. A
control well is included for the arginine dihydrolase test.

Trays 001 and 002 contain sufficient tests to recognise the
oxidase negative organisms listed in the data base.

On many occasions an identification can be established with
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Tray 001 alone using the 4 hour testing procedure and Tray 002 is
an additional battery of tests required in specified circumstances.
Tray 003 will screen the oxidase positive organisms and requires
overnight incubation only.

4 Hour Testing

Where sufficient colonies are available in a pure culture the
organism is suspended in 3mL of sterile distilled water to a
turbidity of approximately MacFarland scale #2. The tray is
inoculated by sliding the transparent lid forward and introducing
1mL (+/— 0.2mL) of the inoculum into the rear trough. The lid is
returned to the closed position and the tray is tilted back to 45°C
and then rocked from side to side to distribute the inoculum
evenly along the trough. The tray is returned to the level flat
position and then tilted forward to 45°C and the wells are filied. A
smart tap ensures that all the fluid comes over. Where necessary,
mineral oil is added and the tray is incubated at 36°C for 3 - 5
hours.

After incubation the reactions are read, recorded and reagents
added where necessary. It is best to add the reagents to the
Voges-Proskauer (V.P.) test first, allow to stand for 5 minutes,
then add the 10% ferric chloride to the phenylalanine (P.D.). After
4 hour incubation, a positive PD will give a green colour
immediately but will often fade after standing for 3 - 4 minutes.
Finally, add the Kovacs reagent to the indole well and read that
reaction after 1 - 2 minutes.

Overnight and oxidase positive testing

Where there is insufficient growth of an oxidase negative
organism or the organism to be identified is oxidase positive, one
colony of the organism is suspended in 3 mL of sterile distilled
water. The oxidase negative organism is inoculated into the
Spectrum Tray 01 and, if required, Spectrum Tray 02. The oxidase
positive organism is inoculated into Spectrum Tray 03 and the
method of inoculation is as outlined in the 4 hour procedure.
Sterile mineral oif is overlaid on the indicated wells as per the
instructions and the tray/s are incubated overnight. Reactions are
read, recorded and reagents added as per the manufacturer’s
instructions.

Interpretation of Test Results

The Test systems are based on the ‘““traditional’’ biochemical
reactions and care is needed in the reading of the trays at all
times.
ONPG
ADH

any shade of yeliow is positive

uses the Moeller base. Positive is a definite purple
colour; negative is yellow.

asfor A.D.H.

asfor A.D.H.

It is sometimes useful, if results are difficult to
intrepert, to look at the A.D.H., O.D.C., and L.D.C.
together and observe if there are any definite colour
changes in any one or two wells as compared to the
remaining decarboxylase wells.

positive is a black precipitate which may vary from
very smail e.g. S. typhi to very large e.g. Proteus
mirabilis. A tan or brown precipitate is negative.
cherry red or magenta is positive. Some slow reacting
organisms may show red/orange at 18 hours and this
is compensated for in the data base by being listed in
the profile codes as either positive or negative.

After the addition of 1 drop of 6% alpha-naphthol and
1 drop of 40% KOH a positive will show a pink colour
in 4 - 5 minutes developing to a red colour in 15 - 20
minutes.

After the addition of 1 drop of 10% FeCl, solution an
immediate green colour is positive.

a pink or red colour, after the addition of 1 drop of
Kovac’s reagent will develop in 1 - 2 minutes with a
positive indole-producing organism.

blue or blue-green is a positive reaction as compared
to the wvery light green of the reagent.
a positive reaction is a blue colour as opposed to the
yellow colour of a negative reaction.

Rha- - all the carbohydrate reactions are yellow for positive
Raf and blue to bluegreen for negative. It is important
to note that this change is the exact opposite to the
malonate test in compartment 1 of this tray and
inexperienced or unwary users may mistakenly record

0.D.C.
L.D.C.

H,S

URE

V.P.

P.D.

Ind

Cit

Mal
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the malonate reactions in reverse as they record the
sugar reactions further on in the tray.

It is sometimes possible for an occasional fermentative
organism to leach the pH indicator in all the carbohydrate test
wells. This gives an appearance of a light or worked out yellow-
green — after incubation. If the carbohydrates are necessary for
final identification the tray 002 should be repeated on a fresh
subculture. This phenomenon has occured on two occasions
during usage and a repeat tray has resolved the problem.

Identification Profile:

For Tray 01 a four digit profile is constructed using the reactions
in groups of 3, and the final test i.e. CIT gives the fourth digitin the
series 0 for negative or 1 for positive. The tests are weighted as 1
for positive in 1st well, 2 for positive in the second well and 4 for
positive in the 3rd well. The same pattern is followed for Tray 002
and a second four digit number is constructed.

Reference to the Manual is initially on the four digit code
established from Tray 001. This code will:
either a) give a positive identification of the organism and no

further action is required;
or b) will list several possibilities from the first four digits and
will then speciate to specific organisms on the second
four digit code number;
or c) list two organisms and give a specific biochemical
reaction that will distinguish the two listed organisms.
Table 1t reproduces a segment of the Manual and illustrates the
above scheme.

The oxidase positive spectrum tray 003 has the following

reactions:

CET : positive is demonstrated by growth, negative is no
growth.

ACE

MAL blue is positive, green is negative.

CIT

MLT : Yellowis positive, red is negative

ESC : positive is the formation of a black precipitate. The

precipitation is very definite and any tan or brownish
pigmentation is negative. Some Pseudomonas will
show a darkening “mat” in the well and this is a
negative reaction.

ADH : thisisadifferent test systemtoTray 1 andinthis tray a
positive is orange to red and a negative is yellow

CTL : thisisanA.D.H.control and gives a good contrast for
reading the A.D.H. test well. Some fermentative
organisms will attack the substrate and show a very
definite yellow — a pH decrease in the test system.

URE : redtomagentafromthe negative yellow colour.

IND . ared ring after the addition of the Kovac’s reagent.

This tray is read at 18 - 24 hours after inoculation and any
prolonged incubation will not enhance the test reactions. The
spectrum 10 oxidase positive manual contains a 3 digit code for
identification. This code is derived by dividing the 9 tests — the
A.D.H. controlwell does not code~ into 3 groups of three with the
same assigned values as previously described.

Evaluation

No attempt was made to evaluate each test system component
with an accepted reference manual or macro method. A
preliminary evaluation using some stock cuitures had shown that
the systems employed by each of the test methods compared
had a greater than 95% similarity and on some later occasions
specific test substrates were tested using independent methods
where there had been significant variation.

The data shown in Tables 2 & 3 lists the identification given by
the Spectrum system on the left column and the identification
given by the MBE 12E or the API 20E systems along the top line.

Results

The results obtained for the 620 oxidase negative organisms
are shown in Table 2 and reveal that there was total agreement
with APl 20E, MBE 12E and Spectrum with 605 (97.5%) of
isolates.

MBE 12E coded 5 isolates as Klebsiella ozaenae which
Spectrum identified as E, coli. Retesting of the isolates using
Simmons citrate agar showed all were negative for citrate
utilisation and all were indole producers using 1% peptone water
conventionally and spot indole testing using dimethylaminocin-
namaldehyde.
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COMPARATIVE RESULTS OF 124 OXIDASE POSITIVE GEAM NEGATIVE BACILLI
USING API 20B (48 howr) AND SPECTRUM (24 hour)

from faecal samples cultured. Following screening of suspicious
colonies with APl Z system ® 739 organisms were identified. 464
(62%) were coded by Spectrum 10 Tray 001 in the 4 hour
incubation as per the table. The 58 organisms recognised as
salmonellae/shigellae  were  confirmed by  serological
identification on the day of isolation and the additional 43 required
the inoculation of Spectrum 10 Tray 002 and overnight incubation
before the identification was completed. Similarly 8/12
Salmonella arizonae were identified within the working day.

106 Proteus sp of 108 subcultured did not need any additional
identification after 4 hours and the same applied to 300/530 of the
non intestinal pathogens subcultured.

Table 5 shows the results obtained from urinary tract
specimens showing significant growths of bacterial pathogens.
The E. colitested did not conform to an initial screening of being
lactose fermenters on MacConkey agar, being citrate negative
and producing indole. The Proteus mirablilis species tested
would all have been non-lactose fermenters on Cysteine Lactose
Electrolyte Deficient agar (C.L.E.D. — Scott Laboratories) and
had not been screened for swarming on blood agar at the time of
the initial culture. Thus 74% of the isolates requiring identification
from these samples were completed within 4 hours of isolation.

Table 6 lists the results obtained from the respiratory area and
here the 4 hours technique has identified 51.9% of the isolates.
[All this preceding data was presented at the Annual Meeting of
the NZIMLT in Dunedin August 1984.]

The additional results listed below are taken from
identifications performed in the period 2 January 1985 to 18
February 1985.

449 organisms from faecal cultures were put through the
Spectrum system — 363 identified on Tray 001 and 86 required
Tray 002 for final identification. 7 isolates gave results that
required further testing and AP 20E strips were inoculated. From
449 organisms, 4 Shigella sonnei, 3 Shigella flexneri, 1 Salmonella
typhi and 50 salmonella species were serologically confirmed

Table 4

FAECES:
Total number of organisms identified: 739
Identification completed on Tray | (4 hour) 464
Identification completed on Tray | & Il (overnight) 275

4hr. overnight
Salmonelia enteriditis 52 22
Shigella sonnei 4 14
Shigella flexneri 2 7
Proteus sp. 106 2
Salmonella arizonae 8 4
Providencia stuartii 3 ©
Ecoli/Enterobacter/Klebsiella/Hafnia 289 220

N
i
n
~
o

following biochemical identification.

4 isolates from C.LN. agar (Oxoid) coded in Tray 001 as
possible E. coli, possible Yersinia and these four were
subcultured through APl 20E and recognised as E. coli. It is now
practice that, where the code obtained indicates possible
Yersinia species, these organisms are inoculated into urea broth
and kept at room temperature for up to 4 hours. If the urea is
negative they will not be Yersinia enterocolitica and no further
testing is required.

3 isolates from X.L.D. agar coded 1000 in Tray 001 i.e. only
ONPG was positive. This code lists several Shigella sp. as a
possibility and APl 20E’s were inoculated at the same time. Both
systems gave identifications in the final form as Enterobacter
agglomerans. No significant isolates were misidentified or not
coded in the Spectrum system in this period.

A further 534 gram negative bacilli were identified from
specimens submitted from surgical, skin, ear and nasal
specimens in the same period. Table 7 lists these isolates and

Table 5
URINES:
Total number of organisms identified: 1516
Identification completed on Tray | {4 hour) 1123
Identification completed on Tray | & Il (overnight) 393

4 Hour Overnight
8

Acinetobacter
Citrobacter amaloniticus 2
Citrobacter diversus 6
Citrobacter freundii 16 20
Enterobacter aerogenes 27
Enterobacter agglomerans 2
Enterobacter cloacae 3
Enterobacter sakazaki 2
Escherichia coli 803 83
Hafnia alvei 2
Kilebsiellapneumoniae 42 80
Klebsiella oxytoca 21 10
Klebsiella ozaenae 35 52
Morganella morganii 13 4
Proteus mirabilis 172 6
Providencia rettgeri 8 13
Proteus vulgaris 6 7
Providencia stuartii 5 12
Pseudomonas maltophilia 17
Salmonella sp. 1 1
Serratia liquefaciens 16
Serratia marcescens 16
Serratia oderifera 1
Serratiarubideae 1 2
Shigella sonnei 1
1123 393

|
|
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Table 6

RESPIRATORY: includes throats, sputa, nasal, ears, eyes,
tongues
Total organisms identified: 260
ldentification completed on Tray | (4 hour) 135
ldentification completed on Tray | & Il (overnight) 125

4 Hour Qvernight
Acinetobacter 14
Citrobacter amaloniticus 1
Citrobacter diversus 3
Citrobacter freundii 2 5
Enterobacter agglomerans 14
Enterobacter cloacae 6
Enterobacter aerogenes 1 5
Enterobacter sakazaki 4 1
Escherichia coli 59 13
Klebsiella pneumoniae 9 6
Klebsiella oxytoca 3 1
Klebsiella ozaenae 7 20
Morganellamorganii 1 3
Proteus mirabilis 40 1
Providencia retigeri 1
Proteus vulgaris 1
Providencia stuartii 3
Pseudomonas maltophilia 5
Serratia liquefaciens 1 14
Serratiamarcescens 2 7
Serratia oderifera 3
Serratia rubideae _4 _

135 125

shows that 10 organisms were unable to be satisfactorily
identified in the Spectrum system. These 10 oxidase positive
organisms reacted in the Spectrum 003 trays but the codes
obtained listed 4 or more choices with the comment “At least 3
other organisms may have this same code. We recommend
retesting by other methods”.

AP| 20NE identified 4 of these isolates as Pseudomonas putida,
3 as Pseudomonas species, 1 as a Group Ve biotype 1, 1 as Vibrio
alginolyticus and the final isolate was not identified by API20 NE.

Discussion

The initial testing completed in January 1984 had
demonstrated that the Spectrum system produced identifications
with 603 isolates from a total of 620 (97 %) organisms tested that
agreed with API 20E and/or MBE 12E. This is a highly acceptable
ievel of agreement for the oxidase negative, gram negative bacilli.

Where it was possible to obtain a sufficiently heavy inoculum in
pure growth the reading and reporting of results within the 4 hour
period produced significant advantages in the management of
this laboratory, as well as having these results available for the
clinician significantly earlier. This was particularly valuable in the
area of faecal identification. Unlike the AP} Rapid 20E, it is
possible to read the Spectrum trays at either 4 or 18 hours without
losing results.®

With the Spectrum system technologists participation and
understanding is still very important. The test reactions require an
understanding eye as it is possibie to glance at the decarboxylase
welis and record all as positive when, in fact, none have changed
to the desired deep purple colour.

The identification of Enterobacter agglomerans has proved a
stumbling block for several staff members until they learnt to look
critically for a satisfactory degree of growth in both trays and the
purity subculture.

The oxidase positive system was originally designed to target
Pseudomonas aeruginosa and this has proved to be satisfactory.
Where other identifications have been valid the code has
suggested one or several individual tests to supplement the Tray
003 and help in final identification. Where the system has been
unable to identify an isolate satisfactorily i.e. it has nominated
several similar species, it has been necessary to retest with other
systems as recommended by the manufacturer.

The system has been accurate in identifying Vibrio
alginolyticus, a not uncommon pathogen in the ear in the
Auckland environment, and has also been accurate with the
identification of Aeromonas hydrophila from both skin/wounds
swabs and faecal sources.

Professor John Matsen® summarises “that the laboratory ought

N.Z.J. Med. Lab. Technol., 1985

Table 7

Oxidase negative:

Acinetobacter calcoaceticus 22
Citrobacter diversus 2
Citrobacter freundii 16
Enterobacter aerugenes 5
Enterobacter agglomerans 9
Enterobacter sakazakii 12
Enterobacter species 4
Escherichia coli 64
Klebsiella oxytoca 11
Klebsiella ozaenae 12
Klebsiella pneumoniae 39
Morganella morganii 5
Proteus mirabilis 35
Proteus vulgaris 4
Providencia alcalifaceins 2
Providencia species 6
Pseudomonas stuartii 4
Pseudomonas maltophila 2
Serratia liquefaciens 5
Serratia marcescens 3
Serratia oderifera 1
Serratia plymuthica 1
Serratia species 4
Profile not recognised 4
Oxidase positive:

Aeromonas hydrophila 4
Aeromonas/Ps. pseudomallii/Flavob. 2
Alcaligines denitrificans 1
Chromobacterium violaceum 3
Flavobacterium meningosepticum 5
Flavobacterium species 1
Pasteurella/Pseudomonas/Vibrio 1
Pseudomonas cepacia 2
Pseudomonas aeruginosa 151
Pseudomonas fluorescens 56
Pseudomonas picketti 1
Pseudomonas pseudomallei 1
Pseudomonas putida 3
Pseudomonas putrifaciens 1
Pseudomonas species 15
Vibrio alginolyticus 3
Profile not recognised 2
Identification repeated using other systems 10

Identifications established for 272 oxidase negative and 262
oxidase positive gram negative bacilli January — February 1985

to be geared to provide information in as rapid a manner as
possible whenever method validity and cost effectiveness can be
maintained”. The Spectrum 10 system fulfils these criteria and
has proved to be the system of choice in this laboratory.
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JK (a - b -): Blood Group Gems of the South Pacific

C. John Lyne

Tutor Technologist, Auckland Blood Transfusion Centre

History:

The Kidd blood group system was first reported by Allen et al *
in 1951.

For a number of years, it was accepted as being a simple two
allele system containing the antithetical antigens, JK? and JK®.
(Table 1) These antigens are of low immunogenicity and rarely
stimulate the production of strong antibodies. Furthermore, the
Kidd system antibodies are usually unstable which makes them
among the most difficult to work with. They are frequently seen as
one of the several antibodies in the serum of multiparous or
multitransfused individuals. Characteristically, Anti JK? and Anti
JK® cause delayed transfusion reactions and mild hemolytic
disease of the newborn.

In 1959, Pinkerton et al? reported the first example of the JK (a-
b-) phenotype in a Hawaiian of mixed-Asian ancestry. Attention
was drawn to this subject’s serum by the presence of Anti JK3
(inseparable Anti JK? JKP) which reacted with 100% of Caucasian
red cell samples. Subsequently, further exampies of JK (a-b-)
were reported in Brazilian Indians®, Chinese? and Hawaiian
Chinese®.

In 1967, the first JK(a-b-) phenotype was seen in the Auckland
Blood Transfusion Centre. The serum of Mrs. Te R., a prenatal
Maori woman, was shown to contain a complex antibody, which
waas later identified by the New York Blood Center as being Anti
JK*.

At this point, it became clear that more examples of Anti JK®
would be seen in New Zealand and that appropriate facilities were
required for the long-term storage of rare donations.
Consequently, a liquid nitrogen blood storage unit was
established in the Auckiand centre.

Between 1969 and 1974, Douglas and Staveley® tested 7007
group O Polynesian donor samples against the Te R. serum.
Sixty-two JK(a-b-} sampies were found. From these results, it was
calculated that the JK(a-b-) phenotype had a frequency of
0.885% in the population tested. This figure appears to relate to
the incidence in the present non-Maori Polynesian population.
European admixture has reduced the frequency of JK(a-b-) from
what it would have been in full-blooded Polynesians, and is clearly
continuing to do so. Nevertheless, New Zealand has proved to be
the richest source of JK(a-b-) donors in the world.

To date, 15 examples of Anti JK® have been identified in New
Zealand hospital patients, the majority being antenatal. In each
case, fresh compatible JK(a-b-) blood was available for
transfusion. In one instance, blood was provided for open-heart
surgery, and in another, the patient was having ongoing
transfusions following radical pelvic surgery.

Further requests have been received from as far as New York,
Los Angeles and Sydney.

Inheritance:

Family studies reported in many cases’ indicate that the JK(a-
b-) phenotype arises from the inheritance of two recessive
amorphic JK genes. Figure 1 illustrates the typical autosomal
recessive mode of inheritance. The heterozygote parents giverise
to 1:4 offspring homozygous for the recessive trait. Note that the
silent JK gene cannot be detected in the heterozygotes and that
the recessive homozygote is detected by the absence of both JK?
and JKP.

The frequency of JK appears to be very low or absent in most
racial groups. It has not been reported in Negroids and has only
been reported on several occasions in Caucasoids'2. There is no
doubt that the gene occurs in some Asians, (Filipinos?, Chinese?,
Japanese') Polynesians and Amerinds of Brazil.

The Polynesians®® are the only group in which extensive
studies have been undertaken, and from these a gene frequency

Figure 1
JKEUK JKP/ UK
JK(a+b—) JK(a—b+)

1 —O
O O O O

Genotype  JK¥JK® JKYUK JKIUK JKP/UK
Phenotype JK(a+b+) JK(a+b—) JK(a—b—) JK(a—b+)

(JK=0.092) has been calculated. It is unlikely that any other ethnic
group has a higher frequency than this, except perhaps the
Brazilian Indians” on whom a limited study was undertaken.

Imunogenicity:

Pinkerton et al? found that Anti JK® is not a simple mixture of
Anti JK?* and Anti JKP. Rather it is a single antibody that can be
absorbed and eluted from both JK(a+b-), and JK(a-b+) cells and
still showing Anti JK® JK® specificity. Furthermore, Marsh et al®
demonstrated that the antibody is specific for an antigen, JK®
which is present on red cells containing either JK? or JK®.

JK® is considerably more immunogenic than JK? or JK®
Douglas® and Woodfield® demonstrated that a JK(a-b-) woman
delivering a JK® positive child was at 5-10% risk of producing Anti
JK3. Mollison " reports that 70% of D negative subjects respond
to D, 10% of Kell negative subjects respond to Kell and 0.1% of
JK? negative subjects respond to JK?. JK® is clearly 50-100 times
more immunogenic than JK* and possibly as immunogenic as
Kell.

The immunogenicity of JK® is further exemplified by the
frequent appearance of Anti JK® on its own. This is in sharp
contrast to Anti JK* and Anti JK® which are usually present with
mixtures of antibodies to other blood group determinants.

Of the 15 examples of Anti JK* identified in our laboratory only
one has contained a second antibody, Anti E, a common finding
in Polynesians.

Urea Lysis:

Heaton and McLoughiin'' (Christchurch 1980) made the
remarkable discovery that JK(a-b-) cells resist lysis with 2M urea.
Spuriously high platelet counts in a thrombocytopenic Samoan
led to the finding that 2M urea (red cell lysing agent for Technicon
Platelet Autocounter Il) was ineffective at lysing the patient’s
JK(a-b-) red cells. A further 12 JK (a-b-) samples demonstrated
the same resistance. Red cells with the rare phenotypes hh, Rh
null, Rh mod, U negative, Fy(a-b-), Lu(a-b-), Co(a-b-), Mcleod,

Table |

Phenotype and Gene Frequencies of The Kidd System
in Caucasians

Phenotype % Frequency
JK (a+b—) 27.5
JK (a+b+) 49.4
JK{a—b+) 23.1
Gene Gene Frequency
JK® 0.5162
JK® 0.4838
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highest demands you may have on modern laboratory technology
of today. It will include various fields of Laboratory Specialities,
focusing on Laboratory Techniques. Furthermore, the following
five specific subjects have been selected to detailed coverage:
Immunology, The Urinary Tract, Genetics, Working environment
and Education.

Common subjects/issues will be classified in mini-symposia
where an expert in the field will introduce each subject and act as
a moderator. The contributions will then be presented and the
symposium will be concluded, with generous time for
discussions.

In order to make this Congress a success, your support is
necessary whether it is by your attendance or whether you are
planning to present a paper or contribute to the poster session in
the following laboratory specialities: Clinical Chemistry, Blood
Group Serology, Hematology, Microbiology, Immunology,
Histopathology, Cytology, Medical Chemistry, Clinical
Physiology.

in Sweden Clinical Physiology is an exclusive laboratory
speciality, which we wish to introduce with lectures covering
physiological laboratory methods of investigating heart function,
peripheral circulation, the lungs, the kidneys, the gastrointestinal
tract and the nervous system. In addition to the scientific
program, educational visits, workshops, exhibitions and
association meetings will be arranged and you will be able to take
part in round-table discussions.

We also hope you will spare some time to enjoy the social
events in the beautiful city of Stockholm. As a cultural center,
Stockholm offers a stimulating environment for activities after-
congress-hours. Post-tours will also be arranged both in Sweden
and in other parts of Scandinavia.

The City of Stockholm has actively created an environment and
atmosphere conducive to international congresses. The delightful
surroundings in one of the cleanest cities in the world, as you will
realize, are an extra bonus. The Congress and Exhibition is going
to take place at the Stockholm International Fairs Center at Alvsjo,
just 15 minutes by car and 8 minutes by rail from downtown
Stockholm.

Stockholm is no longer one of the most expensive cities in the
world. It currently ranks 16th after London, Tokyc and New York.
There are more than 200 restaurants providing a wide range of
Swedish and international cuisine at competitive prices.

Further information will be given in the Invitation program which
will be distributed in the beginning of 1985. Anyone who wishes to
present a paper or poster is already now invited to make
application to the Secretariat as soon as possible.

As there will run parallel many scientific sessions at the same
time we look forward to a great response.

The official language of the Congress will be English, therefore
applications should be written in English as will the abstract and
paper/poster.

The deadline for submission of abstracts is 1 October 1985 and
authors will be notified about acceptance of their papers by
February 1986.

Please address all correspondence to: IAMLT Congress, c/o
Stockholm Convention Bureau, Box 1617, S-111 86
STOCKHOLM, Sweden. Telephone +46 8 23 09 90. Telex
11556 Congresx S.

Membership Committee Report To
NZIMLT Council Meeting 30-31 May 1985

Applications for membership

As Members

Miss Vanessa Lisa MIHALJEVICH, Auckland; Miss Rosemary
Anne SYNNOTT, Wellington; Mrs Janice KARAKA, Auckland;
Miss Sonia Margaret ASH, Auckland; Miss Wendy Joyce
GAUSEL, Dargaville; Miss Hester Elisabeth Van Der MARK,
Auckland; Miss Catherine Mary WHERWOOD, Auckland; Miss
Maria Elizabeth GIRLING, Auckland; Miss Kim DAVIES, Auckland;
Ms Susan SMITH, Wellington; Mrs Helen Gwen LAL, Auckland;
Miss Angela Maria STODDARD, Auckland; Mr Grant Selwyn
ROWLEY, Auckland; Mr David Aaron BROPHY, Auckland; Mr
Dennis Phillip YEP, Auckland; Mrs Deborah Sharon McINTYRE,
Auckland; Mrs Elizabeth M. FISHER, Masterton; Mr George E.
BONGIOVANNI, Auckland; Mrs Karen McLEISH, Auckland; Mr
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Parmenara KRISHNAN, Auckland; Miss Carolyn Fay
CROWTHER, Auckland; Miss Susan Elizabeth WHITTAKER,
Auckland; Miss Julie TORRIE, Auckland; Miss Adele Vivienne
KNIGHT, Auckland; Mrs Anne Patricia AMESS, Te Kuiti; Miss
Sharon Lee WILKINS, Auckiand; Ms Anna Louise BREWER,
Auckland; Miss Selina Natasha FAY, Auckland; Mr David Anthony
REDDY, Auckland; Mrs Lynda Susan McPHEE, Dunedin; Miss
Ekaterina Stephanavna DMITRIEFF, Auckland; Miss Geeta
MAKAN, Auckland; Mr Deane Andrew GRIFFITHS, Auckland;
Miss Stephanie EYRES, Auckland; Miss Dinah Kaye KINNEAR,
Auckiand; Miss Sharon ROBINSON, Auckland; Miss Kay Maria
THOMAS, Auckland; Mrs Rosemary Audrey MCcANULTY,
Christchurch; Mrs Caroline ABERNETHY, Wellington; Miss Gillian
Delwyn NELSON, Auckiand; Miss Ann-Marie Jasmine HICKLING,
Auckland; Ms Gillian Elizabeth WHITTAKER, Auckland; Miss
Damante MANGA, Auckland; Mrs Michelle Lorraine
CLOTWORTHY, Auckland; Mrs Christine LANHAM, Auckland; Mr
Craig BURNET, Auckland; Miss Gillian Heather STONEHOUSE,
Auckland; Mrs Michelle Catherine CUBITT, Auckland; Miss Eileen
KIRK, Auckland; Miss Annette Corry VAN OSSENBRUGGEN,
Auckland; Miss Rachel Louise PICKERING, Wellington; Miss
Kristen Louise JAMESON, Auckland; Miss Andrea Helen BAKER,
Auckland; Mrs Deborah WHITE-PARSONS, Auckland; Miss
Evelyn Brenda PLIM, Auckland; Miss Harleigh Anne O’BRIEN,
Auckland; Miss Angela Maree Walton SMITH, Auckland; Miss
Joanne Elizabeth REECE, Auckland; Miss Tania Marie SAMUELS,
Auckland; Miss Karen Jane FALCONRIDGE, Auckland.

As Associates

Miss Lee GLOGOSKI, Auckland; Mrs Marian Rose SMITH,
Auckland; Mr David A, FISHER, Masterton; Miss Gillian Kaye
HENDERSON, Auckland; Ms Anne Patricia DERVAN, Auckland;
Mrs Bettina Alice HEATON, Auckland; Miss Angeia D.
THOMPSON, Porirua; Mrs Marion DONNELLY, Auckland; Mrs
Lesley Ann WIGGINS, Te Kuiti; Mr Hamish PATTERSON,
Auckland; Mrs Jennifer Robyn DOWLING, Auckland; Mr
Christopher David JAGGS, Auckland; Mr Roger DAVIES,
Christchurch; Mrs Jillian Christina ROWLANDS, Dunedin.
Resignations

Mrs Vivienne J. McNEIL, Mt Maunganui, (going overseas); Miss
Lynda POGSON, Auckland, (going overseas); Mrs G. J. BOYD,
Dunedin, {leaving laboratory work); Mr D. W. FITZGERALD,
Timaru, (retirement); Mr Keith SCOGGINS, Nelson; Mrs Heather
DONNELL, Auckiand (leaving laboratory work); Mrs Carole A.
SEARLE, Cambridge; Mr R.M. COTTELL, New Plymouth; Mrs
Leonie A. BELL, Wanganui.

Gone No Address

Ms J.V. CLEAVE, Mr M.J. WILDBORNE, Miss V.A. WOODS, Mr
J.C. MUIR, Miss G.M. FLAMANK.

Unfinancial Members Removed

Miss L.P. WELMAN, Miss L.J. HENDERSON, Miss R.L.
HARRISON, Miss L. BLUNDELL, Miss B.A. MORONEY, Mr P.J.
McMANUS.

Membership at 31.5.85

31.5.85 13.3.85
Membership 1373 1411
less resignations 6 7
less G.N.A. 2
less deletion unfinancial 30 _130
1332 1272
plus applications 74 101
plus reinstatement 3 -
1409 1373
Membership Composition
1. Life Member (Fellow) 13
2. Life Member (Associate) 2
3. Life Member (Member) -
4. Fellow 43
5. Associate 683
6. Member 524
7. Complimentary Member 110
8. Non-practising Member 19
9. Honorary Member 15
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Salaries

Many laboratory workers have felt that their salary levels have
deteriorated in comparison with other workers. Tabulated is the
average N.Z. Salary (wage) for each year back to 1962; for
comparison the following are also listed — the U.E. rate, the B.Sc.
rate, the top rate for lab assistants (‘“A” scale), the minimum rate
for staff technologists, the grade VI rate and the top rate for
hospital scientific officers.
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These rates are then expressed as % above the average N.Z.
salary (wage) and plotted graphically. The results speak for
themselves.

Note: the large jump between 1969 and 1970 is due to the
increase for NZCS.

SALARIES AS AT NOVEMBER EACH YEAR.
Minimum
Year N.Z.Ave U.E. B.Sc L.A. Top “A” Staff Tech. Grade Vi H.S.0.Top
Salary Rates Rates Rates Rates Rates Rates
1962 1590 1020 1730 1576 1930 3960 4180
1963 1634 1050 1790 1618 1990 4270 4240
1964 1730 1050 1920 1738 2080 4350 4590
1965 1816 1130 2020 1812 2230 4450 4670
1966 1898 1260 2140 1934 2360 4590 4840
1967 2000 1275 2170 1951 2360 4800 5090
1968 2123 1275 2330 2084 2390 5130 5430
1969 2225 1370 2505 2153 2650 5754 6436
1970 2526 1734 3041 3341 3880 6780 7584
1971 2972 2064 3646 3957 4732 8271 9251
1972 3257 2122 3748 4396 4864 8503 10278
1973 3735 2293 4051 4636 5257 9189 10518
1974 4453 2826 4980 5380 6379 10943 15488
1975 4974 3056 5210 5840 6609 11173 15718
1976 5707 3487 5808 6239 7304 12028 16829
1977 6453 4441 7343 7857 9229 16569 22431
1978 7314 4752 7708 7857 9594 16934 22431
1979 8707 6052 9818 10471 12220 21568
1980 10476 7282 11814 12600 14704 25953 34937
1981 12579 7646 13546 14447 16859 29758 40059
1982 13967 7646 13546 14447 16859 29758 40059
1983 14292 7646 13546 14447 16859 29758 40059
1984 14867 7956 13962 14863 17275 30174 40475
250
240 —
230 —
220
210 —
200 ~
190
180 —
170+ HSO
160 —
150 -
140 —
130 —
% above N.Z. Average Salary 120 —
110 ~|

Vi

20 =

Av. N.Z. Sala
# i

30 -

40—\/M
U.E.

50 T T T T T T T T T T T T T T T T Tl

T
62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84
YEARS
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Current Pay Scales
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Heaith Service Determination No. HS 19: Health Service
Laboratory Workers

1. The effect of Amending Determination No. HS 2269 attached is
to implement a revised salary scale for Graduate Technologists
following negotiations between the Institute of Medical
Laboratory Technology (Inc) and a sub-committee of the State
Services Co-ordinating Committee and to apply the recently
announced General State Adjustment.

2. The 10 November 1981 salary rates for this group are thus
revised on and from 10 January 1985 by the following
adjustments listed in order of application.

(1) The application of negotiated increases to the graduate
technologist scale.

(2) The incorporation of the 1 April 1984 Cost of Living Allowance
into current 10 November 1981 salary rates on the following
basis:

— Minimum Adult Level and Above
The application of the full $417 allowance to rates at the
minimum adult level and above. For the purposes of the
COLA the minimum adult rate of pay of $10,350 (10/11/81).
Below the Minimum Adult Level
At this level a percentage of the COLA of $417 is applied to
salaries based on the proportion that the actual salary rate
bears to the minimum adult rate.

(8) The application of the General State Adjustment of 7 pecent.

Note

The fact that salary payments made since 10 January 1985 will
have included the COLA must be taken into account when
calculating any arrears in pay since 10 January 1985.

3. Employees who have resi

Employees who have resigneu »nice 10 January 1985 should, on
application to the board, be paid any arrears due.

4. Costs

Aboard may claim by way of supplementary grant the nett cost of
the increases only if the board makes payment from its base
allocation for salaries and wages. Such a claim should be
recorded against the appropriate item on the monthly accounting
statement making reference to this circular. Other costs arising
from these amendments should be met from the boards base
allocation.

5. Any matters of doubt or difficulty should be referred to this
office for decision.

Yours faithfully

T.J. Neilson
for Chief Executive

Pursuant to the State Service Conditions of Employment Act
1977, the Health Service Personnel Commission hereby makes
the following amending determination.

Application of Amending Determination

1. Health Service Determination No. HS 19 as amended from
time to time is further amended as follows.

2. The first Schedule Part A to Determination No. HS 19 is hereby
revoked and is replaced by the First Schedule attached to this
amending determination which, in order of application, hasthe
effect of:

(1) Applying the negotiated increases to the graduate
technologist scale.

(@) Incorporating the 1 April 1984 Cost of Living Allowance
into current 10 November 1981 salary scales on the
following basis.

Minimum Adult Level — $10,350 (10/11/81) — and above
— application fo the full $417 allowance.

Below the Minimum Adult Level — a percentage of the
allowance based on the proportion that the salary bears to
the minimum adult rate.

(3) Applying the General State Adjustment of 7%.

3. Replacement pages incorporating these amendments are
attached.

4. The revised salary scale prescribed in the First Schedule shall
apply on and from 10 January 1985.

Dated at Wellington this 15th day of March 1985.

J.R. Martin Chairman
R.H. Kerr Member
R. McEwan Member

First Schedule — Part A
Salaries and Wages of Health Service Laboratory Workers

1 Grade Laboratory Officer
A grade laboratory officer shall receive a yearly rate of salary from

time to time determined in each case by the Heaith Service
Personnel Commission, that scale being one of the five following:
' 10.11.81 10.1.85

$ $

5 28,175 30,593
’ 26,888 29,216

4 25,999 28,265
24,909 27,099

3 24,020 26,148
22,931 24,082

2 22,040 24,029
21,150 23,077

1 20,162 22,020
19,271 21,066

A grade laboratory officer may be paid a yearly rate of salary of
$29,758 (10.11.81), and $32,287 (10.1.85) provided that
advancement to this level shall be restricted by the Health Service
Personnel Commission to officers who either in terms of the
criteria set out in Section 26(1) of the Health Service Personnel Act
or on the basis of individual skills and achievement clearly merit a
margin over other Grade 5 officers.

2 The scale of salaries applicable to laboratory workers other
than grade laboratory officers shali be:

(1) Staff Medical Laboratory Technologist

10.11.81 10.1.85

$ $
18,638 20,389
17,982 19,687
17,492 19,163
16,859 18,485

(a) The salary of a staff medical laboratory technologist being
a person employed first as a trainee and then as a staff
medical laboratory technologist shall commence on the
first day of the month immediately succeeding the day on
which was held the last part of the written examination, the
passing of which together with the associated oral and
practical examinations, whenever held, entitles him to his
Certificate of Proficiency or other recognised qualification.

(b) Progression within the scale shall be by automatic annual

increment.
(2) Trainee 10.11.81 10.1.85
$ $

15,592 17,130
15,011 16,508
14,447 15,904
14,026 15,454
13,546 14,940
12,656 13,988
11,829 13,103
11,026 12,244
10,196 11,349
9,289 10,340
8,468 9,426
7,646 8,511

Provided that:

(a) a trainee who holds a New Zealand Certificate of Science
{Medical) or the Medical Laboratory Technologists Board
Basic Training Certificate shall receive a minimum salary
as from time to time advised by the Health Service
Personnel Commission.

(b} the minimum salary rate (as advised by the Health Service
Personnel Commission) for a trainee medical laboratory
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Research into ion-exchange and membrane technology has
enabled Elga to evolve a range of fully automatic two-bed and
mixed-bed deionisation and reverse osmosis plants, which build
up into integrated water treatment systems for industrial
applications. Units for low volume industrial and laboratory users,

vincluding mixed-bed deionisers with exchangeable cartridges, as
well as vessels containing specific purification media and reverse
osmosis equipment, have also- been developed. Systems
incorporating a reverse osmosis stage employ high-flow non-
degradable polyamide membranes which will usually operate on
feed waters containing up to 4500 ppm total dissolved solids,
over a pH range of 3-11. They will remove up to 95% of the ions
and up to 99.5% of the total organic matter —including pyrogens
— from feed water supplies.

From this broad spectrum of products, water treatment
systems to meet individual demands for any volume, flow-rate or
water purity can be designed.

lon-Exchange Options

An analytical grade of anion and cation deionisation resins,
developed originally for the nuclear energy industry, can further
upgrade pre-purified water to resistivities of 18 megohm-cm.
Systems employing these resins coupled with reverse osmosis
have, for example solved the water quality needs of such UK
companies as biochemical engineers, Celltech Ltd., who use a
complete Elga water purification system in their fermentation
iaboratories. Analytical systems engineers, Perkin-Elmer, use an
Elga reverse-osmosis and mixed bed deionisation system to
prevent spurious reading during analysis at ppb levels on atomic
absorption equipment.

While the examples described are among current ‘frontier’
applications, where there is a need to obtain ultra-pure water fast
and cost effectively, more general requirements, such as glass-
washing and the make-up of reagents arnd buffer solutions must
not be overlooked. Reagents have a better chance of
approaching absolute purity, and pharmaceutical manufacturing
problems are reduced, if the processing and make-up water used
is highly purified.

Wiitons, Scientific, Ltd. Private Bag Northcote, Auckland. 9. or
circle 48 on Readers Reply Card.

HEWLETT PACKARD AUTOMATED SYSTEM — DELIVERS
ACCURACY IN BACTERIA IDENTIFICATION — REQUIRES
MINIMAL GC KNOWLEDGE

The new Hewlett Packard 5898A automated microbial
identification system available from Northrop Instruments &
Systems Limited accurately identifies bacteria, yeasts, moulds
and other microbes, frequently to the sub-species level.

It is expected that applications for the new system will be found
in sterility control laboratories for pharmaceuticals, foods and
cosmetics, and in laboratories involved in human and agricultural
pathology, where speed and reliability are important
considerations. The product is not being marketed for in-vitro
applications.

System Configuration and Capabilities

The system, composed of an HP 7670 series automatic
sampler, HP 5890A gas chromatograph (GC), HP 3390 series
integrator and HP 9000 series 200 desktop computer with various
peripherals, automatically injects, sequences and
chromatographs samples, handles system calibration and
generates reports.

At the heart of the system lies a software library of known
strains of bacteria, developed by a team of university scientists.
After performing high-resolution chromatographic analysis of cell
wall lipids, the system references the resuitant chromatogram
against the software library to provide fast and accurate
identification. Although whole cell, fatty acid profiling has been
used by research scientists for a number of years, the HP 5898A
is believed to be the first product to automate this technique for
the commercial market.

Advances in Microbe Identification

The system offers many advantages over standard biochemical
tests and biochemical strips, the current commercial methods of
microbial identification. The advantages include better accuracy,
elimination of human error in reading results and decreased risk of
exposure to infectious cultures.
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Instead of relying on colour perception and other subjective
tests — the analytical methodology of biochemical identification
— the HP 5898A uses proven GC and computer technology to
perform data interpretation

One basic sample preparation procedure works for all
microbes, lowering the risk of a misidentification due to incorrect
sample preparation. Similarly, because the system uses precise
chromatographic measurements to identify the sample, the
possibility of a biochemical test being misinterpreted is
eliminated.

The single method approach also lowers the amount of training
necessary for personnel to operate the system. The system can
be operated with little or no GC experience.

introduction of the HP 5898A system greatly increases the
accuracy of the identification. The system provides test results
that are as or more specific than biochemical tests, frequently
achieving identification to the sub-species level.

Laboratory safety increases with the HP 5898A because of
reduced handiing of live cultures and because bacteria are killed
during the first step of sample preparation.

The system’s extensive software library of bacteria profiles and
its computer aided search capability mean the time required for
identification of fatty acid analysis is comparable to that of rapid
biochemical strips.

Culture requirements are no more stingent than those
necessary for biochemical testing. Saponification, methylation
and extraction of fatty acids can be completed in iess than 90
minutes for large batches of isolates, requiring only about four
minutes of technician time per sample. The entire process, from
sample preparation through final identification reports
generation, takes approximately two hours, regardless of the
sample.

For further information, contact Wayne Sprosen, Northrop
Instruments & Systems Limited, Telephone: 856-658, Wellington.
or circle 58 on Readers reply card.

DETERGENT REMOVING GEL

Rockford, lilinois — Pierce Chemical Company has just
announced an unique, new affinity chromatography gel for the
removal of detergents from protein solutions. Extracti-Gel D is an
exclusive product from Pierce and and has high detergent binding
capacity over a broad range of pH and buffer compositions.

According to Mr Tim Brennan, Marketing Manager for
BioResearch Products, ‘“‘detergents are trapped within the
porous gel matrix while proteins greater than 10,000 molecular
weight are excluded and recovered in very high yields.” Mr
Brennan also said that “‘until Pierce released Extracti-Gel D, the
researcher’s task of removing detergents from protein solutions
was inefficient, time-consuming and often resulted in large
protein losses.”

Extracti-Gel D is suited for both column and batch techniques.
A packed column can be used repeatedly until capacity is
reached, then regenerated and used again.

The binding properties for Extracti-Gel D have been determined
for CHAP-S, SDS and Triton X-100. However, Extracti-Gel D will
be effective for removing all detergents common to protein
purification schemes. Extracti-Gel D is available in convenient 10
mL and 100 mL quantities.

For more information contact Lab Supply Pierce P.O. Box 34-
234 Auckland, 10 or circle 50 on Readers Reply Card.

EXCELLULOSE DESALTING GEL

Rockford, llinois — Pierce Chemical Company has announced
the availability of Exceliulose Gf-5, a pre-swollen gel filtration
support for desalting solutions containing macromolecules.
Excellulose GF-5 is a cross-linked beaded cellulose with an
exclusion limit of 5000 daltons.

Macromoleules, with a molecular weight greater than the
desalting gel’s exclusion limit pass around the beads and are
eluted in the column’s void volume. Smaller molecules penetrate
the pores of Excellulose beads and are eluted in one column
volume. Excellulose GF-5 is also suitable to fractionate small
molecules. Polyethylene glycols, with a molecular weight of 400
to 5000 have been successfully separated using this support.

According to Mr Tim Brennan, Market Manager for
BioResearch Products at Pierce, *‘This unique cellulose material
is an ideal medium for both laboratory and industrial desalting
procedures. Excellulose GF-5 assures a clean separation every
time.”
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Test Principle

Vironostika anti-HTLV Il uses the ELISA (Enzyme-Linked
Immunosorbent Assay) technique patented by Organon Teknika.
Basically the test depends on the use of purified viral antigen
which reacts with the HTLV-IIl antibodies (if these are present in
the patient’s blood). The complex is then detected by means of an
enzyme-labelled reagent, which can generate colour in
proportion with the amount of antibodies in the patient’s blood.

The new test is compatible with Organon Teknika ELISA tests
for hepatitis B, so it is now possible to screen blood for both these
infections simultaneously.

Organon Teknika is the hospital supply group of AKZO-
PHARMA, a woridwide manufacturer of healthcare products and
a division of AKZO.

Further information from: S.A. Van den Berg Organon Teknika
2300-Turhout Belgium.

ACID HEMOGLOBIN KIT—-NEW FOR BECKMAN PARAGON
ELECTROPHORESIS

For the identification of hemoglobin variants, Beckman
Instruments, Inc., introduces the Paragon Acid Hb
Electrophoresis reagent kit. The new Acid Hb kit is an alternative
to Citrate agar electrophoresis, for use in differentiating between
common hemoglobin variants that show similar migrations on
alkaline electrophoresis. Citrate agar electrophoresis has been
widely used in reference hematology laboratories, but has been
rejected by other laboratories as being difficult, time consuming
and showing variability in the quality of hemoglobin separations
from lot to lot of agar.

The easy to use Acid Hb kit eliminates the lot to lot variability of
agar by utilizing agarose and a more stable buffer in the gel matrix.
Utilization of a highly sensitive protein-specific Coomassie type
stain results in patterns that are sharper and easier to interpret
than those resulting from heme-specific stains. Also, variants can
be easily quantitated by densitometric scan.

The gels in the Paragon Acid Hb Kit are ready for use and
require no special treatment prior to electrophoresis. The
electrophoretic buffer does not require refrigeration and the
Paragon system runs at room temperature. Total procedure time
is less than 70 minutes.

Each Acid Hb kit contains prepared agarose gels, buffer,
hemolyzing reagent, violet stain, templates, gel and template
blotters and complete instructions to perform 100 tests. The
Paragon Acid Hb Kit conforms to the simple procedures and
template methodology of the other Beckman electrophoresis
reagent kits.

When used in conjunction with the Paragon Hb reagent kit, an
alkaline gel system (pH 8.6), the Paragon Acid Hb reagent kit
provides excellent resolution and identification of most
hemoglobin variants. The high sensitivity of the Acid Hb kit makes
the Paragon system useful for cord blood screening.

Other reagent kits available in the Paragon Electrophoresis line
include Serum Protein (SPE and high resolution SPE-ll),
Immunoelectro-phoresis (IEP), Lactic Dehydrogenase Isoenzyme
(LD), Creatine Kinase Isoenzyme (CK), and Lipoprotein in addition
to the standard Hemoglobin (Hb) test. The complete Beckman
electrophoresis system includes a microprocessor-controlied
densitometer and the Paragon workstation. For more information
contact Alphatech Ltd phone 770-392 Auckland or circle 11 on
Readers Reply Card

BECKMAN HAND-HELD pH METERS OFFER QUALITY,
CONVENIENCE, AFFORDABILITY

Combining a recent breakthrough in technology and the
company’s fong experience in pH meter design, Beckman
Instruments, Inc. introduces two hand-held, battery-operated pH
meters that provide accuracy, reliability and convenience. The
pHI 20 and pHI 21 pH Meters simplify accurate pH measurement
in quality control, environmental and industrial research
laboratories and in-field applications.

A custom-designed integrated chip gives the pH meters the
sophistication of larger models while making them easy to use.
The pH meters feature the automation of microprocessor control
for unattended measurement and the convenience of simple,
one-button operation. They have display, error and out-of-
temperature-range flags; constant temperature display; and
temperature computation with or without an automatic
temperature compensation (ATC) probe.
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As on other pHI meters, the pHI 20 and 21 feature Auto Read,
Auto Find, ATC, slope indication and computation, automatic
calibration and automatic recognition of five buffers. A clear,
universal-language keyboard further simplifies operation.

Both instruments measure pH in the 0-14 range with resolution
to 0.01 and temperature in the range of 0-99.9C with resolution
to 0.1C. The pHI 21 measures mV with resolution to 1.0.

The pHI 21 features manual turnoff of the Auto Read function
and automatic or manual instrument turnoff for longer battery life.
The pHI 20 automatically turns itself off. Both instruments are
powered by lithium batteries with a 3-year life.

Optional accessories include a laboratory bench organizer and
a field carrying case. A complete line of electrodes, buffers and
other accessories is available.

Beckman offers an extensive service and support network. The
circuit board is easy to remove for replacement. For further
information contact Alphatech phone 770-392 Auckland. Or
circle 51 on Readers Reply Card.

Ortho Diagnostic Systems

TECHNICAL
REPRESENTATIVE

A position is available for a medical technology
representative based in our Auckland office. A small
amount of travelling will be required. This can be a
full-time or part-time position for a dynamic person
who enjoys a challenging environment.

A qualified medical laboratory technologist is
preferred, however a person with a proven
background in medical technology sales will be considered.

Please write or phone (collect) to:
Phillipa Williams

Ortho Diagnostic Systems
P.O. Box 9222

Newmarket AUCKLAND

Phonc (09) 543-735,
(09) 543-755
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NEW ZEALAND INSTITUTE OF
MEDICAL LABORATORY TECHNOLOGY
41st ANNUAL SCIENTIFIC MEETING
Mon 12th — Wed 14th August 1985















