

















number of platelets in 10 successive high power fields at 1000x
magnification and multiplying the count by 109 to give the platelet
estimation as n/10%L. These results were recorded as the manual
platelet estimation.

Following collation of manual and DM96 results for both the
leucocyte differentials and the platelet estimates, patient data
from the laboratory information system was accessed and the
verified data for the Sysmex differential and platelet count were
obtained. Correlation data was derived using Bland-Altman plots
and regression analysis.

Results

Platelets

The platelet estimates from the DM96 and the visual method
followed closely the platelet counts generated by the Sysmex
XE-2100 (Table 1 and Figure 1). Of interest was the tendency for
the DM96 to over estimate the platelet count as compared with
the manual method. in comparison with the Sysmex resuits, the
R? values were 0.91 and 0.93 for the DM96 and visual platelet
estimation methods, respectively (Figure 2).

The average ratio of Sysmex to DM96 platelet counts was 0.86 with
the DM96 counts an overestimate in 80% of samples. In absolute
values the average platelet overestimate was about 66 platelets.
The average ratio of Sysmex to visual platelet counts was 0.93 with
the visual result either over- or underestimating the Sysmex result
by about 40 platelets.

Leucocyte Differential

The correlation between the Sysmex data and either reclassified
DMB96 or visual results for cell lines are summarised by the R? values
in Table 2. The correlation data presented for the leucocyte counts
in Table 2 was derived from the data presented in figures 3-14.

Both DM96 and manual methods showed a strong correlation
with the Sysmex data for the neutrophil counts, and an acceptable
correlation was observed for lymphocyte and eosinophil counts. The
correlations for monocytes, basophils and immature granulocytes
were weak. Table 2 also shows the R? values for the pre-classification
data. The pre-classification data was correct in 69% of cases. In
most cases the results paralleled the reclassified results, except
for the monocyte population, where the pre-classification count
correlated strongly with the Sysmex data.

The percentage agreement with Sysmex data for each cell class
according to test method is presented in Figure 15. The resuits
from each method were divided into the proportion of test results
which were in agreement with the Sysmex data, and those results
which were not. Results which were not in agreement were
further divided according to whether the result was an over- or
underestimate of the Sysmex value.

All test methods identified neutrophils with the highest percentage
agreement, followed by lymphocytes. Cell classes with smaller
populations represented in the blood generally showed a lower
percentage agreement.

Figure 16 shows the proportion of each cell class in an average
differential for each test method. On average, all test methods had
higher neutrophil, and lower lymphocyte and monocyte counts
compared to the Sysmex. All methods were approximately equal
in their estimates of smaller cell classes. Overall, values obtained by
the DM96 and manual methods were almost identical.

Discussion

Both DM96 and visual platelet estimates correlated well with the
Sysmex XE-2100 platelet counts, however, there was a consistent
overestimation of the DM96 platelet count. The overestimation
could be accounted for by the platelet estimation factor used on
the machine, which set at 10 appeared to be too high. A change

of the estimation factor to 0.86 would yield a platelet estimation
very close to the Sysmex platelet count making this method
more accurate than the manual method. Forty-seven samples
were analysed in this study which was more than the 30 sample
minimum recommended by the manufacturer in the setup of the
platelet estimate function (3). The slides used in the study included
3 samples with platelet counts below 100 x 10%L and 5 above 450
x 10%L. Given these small numbers it may be worthwhile repeating
the estimated platelet count on larger numbers of samples
containing platelet numbers above and below the normal range.

While both the platelet estimate methods were time consuming,
the DM96 method took longer to scan slides to estimate the platelet
numbers in the film. An advantage of the DM96 method was the
overlay grid which aided counting, but the major disadvantage
was poor image quality. In our hands the imaging was sometimes
out of focus. With traditional microscopy a scratched section couid
he bypassed, but the DM96 has no 'reserve’ images for such a
situation.

While the platelet estimate function of the DM96 could at times
be useful in the laboratory, platelet estimates are rarely required.
The DM96 is capable of producing accurate platelet estimates once
properly setup, but its use for screening all slides probably cannot
be justified given the extra time taken.

In this study the identification and counting of neutrophils
and lymphocytes by manual and DM96 methods showed good
correlation with the Sysmex data although the results as mentioned
showed both over- and under-estimation by both techniques. The
smaller cell populations (eosinophils, basophils and blast celis)
showed less variation in the results between the the manual and
DM96 methods, however, these did not correlate well with the
Sysmex data, the eosinophil population being the exception. The
DM96 to Sysmex correlation was particularly poor for the monocyte
population, and immature granulocytes were not well identified
by the manual method when compared to the Sysmex values.

The pre-classification data correlated well with the reclassification
values in most cases except for the monocyte population, which
had a high pre-classification R? value. This resulted from other cells
(often smudge cells) being incorrectly classified as monocytes.

In a previous study by Briggs et al the pre-classification monocyte
count as compared to the manual method resulted in a low
correlation (2). Monocytes are generally poorly classified by both
automated and manual differential systems, mainly due to smear
method and the area of the film examined (4). The relatively low
number of monocytes in most samples is also likely to contribute
to this error.

Sample size is an important factor to consider when assessing
the relevance of results. In this study 50 samples were initially
selected, of which 46 were used for the platelet estimates and 47
for leucocyte analyses. Three other studies compared the DM96
and manual differential, analysing 136, 322 and 400 samples
respectively, and performed either 200 or 400-cell differentials
(2,4,5). The manual 100 cell differential is the standard method
used in laboratories today. This method lacks both accuracy and
precision which can be improved on by counting 200-400 cells. This
was not performed in this study. Additionally, the comparison of
the manual differential results to the Sysmex XE-2100 differential,
which counts many thousands of cells, highlighted the manual
differential inaccuracies. The DM96 and manual methods counted
the same number of cells and neither had any statistical advantage
over the other.

One recurrent source of error was the total number of cells present
in the reclassification differential. As only 100 cells were counted
and classified by the DM96 in our study, when reclassification
took place the differential was more or less than 100 cells in
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half of the samples. Where a 'reciprocal reclassification' took
place (eg. a neutrophil classified as an eosinophil as well as an
eosinophil classified as a neutrophil), the differential remained
100. However, when cells were classified as non-leucocytes or vice
versa, the differential was higher or lower than 100 cells after the
reclassification. Other studies have set the automated microscope
to count 105, 110 or 200 cells to take this problem into account
(2,4,5). In our experience setting the count value to 110 should be
adequate for most samples.

It is also worth remembering that the DM96 only examines the
area of the slide where it can detect an erythrocyte monolayer,
thus if a sample does not contain many leucocytes in that area, the
differential value may be provided on less than 100 WBCs. In this
respect traditional microscopy has the advantage in that an area
with overlapping erythrocytes can still be examined and leucocytes
accurately identified.

Another important factor to take into account when examining
correlation data, is the experience of the morphologists examining
the blood films. Logically it would be expected that more experience
would correlate with greater accuracy of identification, and this
has been shown to be the case in other studies (2).

In conclusion, this study has shown that the results from a 6-part
differential (including immature granulocytes) performed by the
DM96 is similar to the results obtained by a manual differential.
Neutrophil, lymphocyte and eosinophil values can be expected to
correlate well with results obtained from the analyser differential
using the Sysmex XE-2100, however monocyte, basophil and
immature granulocyte numbers can be expected to correlate less
well. This work supports the findings of others that the DM96 is
particularly suited to laboratories (eg. community laboratories)
processing large numbers of normal samples (2). More complex
samples from patients with haematological malignancies, recent
bone marrow transplantation and morphological changes
associated with some infections, require the attention of a
morphologist to accurately identify and classify immature cells. In

the setting of a larger laboratory, such as that at Canterbury Health
Laboratories, the DM96 can reduce the number of 'normal' films
examined by morphologists, and can be used in conjunction with
microscopy to investigate abnormal cases. The results of this study
have demonstrated that microscopy and the trained morphologist
still occupy an important place in the haematology laboratory. For
the moment at least the human eye continues to occupy the high
ground ahead of the modern mechanical morphologist.
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Materials and methods

Study population

62 patients (35 men and 27 women, mean age = SD: 35.4 = 11.3;
range: 15-65 years) were enrolled in the study. Among these,
35 patients had hepatitis B virus (HBV), 14 had hepatitis C virus
(HCV), and 13 were autoimmune hepatitis (AlH). The subjects were
selected from persons who were referred to the Gastroenterology
Research Centres in Tabriz and Gonbad, Iran. Patients were
included in the study if they were positive for serum hepatitis B
surface antigen or C antibodies and had persistently elevated serum
aminotransferase concentrations greater than 1.5 times the upper
limit of the reference range for at least six months. All patients
were diagnosed according to the International Autoimmune
Hepatitis Group Report protocol (21).

For assessment of liver fibrosis scores all patients underwent liver
biopsy as part of the normal diagnostic procedure and were sub-
classified according to the score for the histological activity index
(HAI). Patients with a history of gastrointestinal bleeding and
chronic liver disease (Wilson's disease, hemochromatosis, alpha
1-antitrypsin deficiency, biliary disease, hepatocellular carcinoma),
active intravenous drug abuse, and liver transplantation were
excluded.

Control sera for the determination of laminin were obtained from
20 healthy individuals; 10 women and 10 men, 20-69 years old (mean
= SD: 42 = 14.7 years).These healthy persons had normal serum
concentrations of aminotransferases and alkaline phosphatase
(ALP) and had no history of gastrointestinal bleeding or chronic
liver disease, smoking, alcohol intake, no family history of hepatitis
or liver disease, and no active intravenous drug abuse, or liver
transplantation. All patients gave written informed consent to use
these data for scientific purposes and the study was approved by
Tabriz University of Medical Sciences Ethical Committee.

Blood sample collection and analysis

Fasting venous blood (5ml) was collected on the day before the
beginning ofthetreatmentandthreetimesattwomonthlyintervals,
i.e. two, four and six months after the beginning of treatment.
Serum was separated (2500 g for 5 minutes) within one hour of
blood collection. Standard liver function tests (LFT), including
aspartate aminotransferase (AST), alanine aminotransferase (ALT),
total and direct hilirubin, albumin (Alb), and hepatitis serology
were performed on aliquots of each sample at entry and recorded.
The rest of the serum samples were stored at - 20°C. Serum
laminin concentrations were determined in one analytical batch.
The controls were dealt with in the same manner, except that the
control group provided blood only once at entry. Routine LFT were
performed using commercially available kits (Ziestchem, Iran).

Patients treatments were begun if they met the inclusion criteria
and they were followed up for at least six months. Treatment of
each patient was according to a standard protocol as follows.
Hepatitis C patients were treated with Pegylated Interferon +
Ribaverin or Interferon + Ribaverin. Hepatitis B patients were
treated with Interferon or Adefovir and the AIH patients with
Prednisolone and Imuran (22).

Serum laminin concentrations were assayed using a laminin EIA
Kit (Takara Bio, code number: MK107) on an ELISA reader (BDSL,
Immunoscan, Switzerland, Lab System). The laminin EIA kit is
a solid phase EIA based on a sandwich method that utilizes two
mouse monoclonal anti-laminin antibodies to detect laminin by a
two-step procedure. One of the monoclonal antibodies is bound to
the microtitre plate to create the solid phase. Non-specific binding
is blocked using a blocking buffer. Samples and standards are then
incubated in the microtitre plate wells. After washing the plate,
the second anti-laminin monoclonal antibody that is labeled with
peroxidase (POD) is added to the wells and incubated. During these
steps, laminin is captured onto the solid support on one side and
tagged on the other by POD-anti-laminin. The reaction between

POD and substrate (H,0, and tetremethybenzidine) results in
color development with intensities proportional to the amount
of laminin present in the samples and standards. The amount of
laminin was determined by measuring the absorbances using an
EIA plate reader. A standard curve of 5, 10, 20, 40, 80, 160 and
320 ng/m! laminin was used to convert sample absorbances into ng
laminin/ml serum.

Histological assessment of liver damage

All patients underwent a liver biopsy for assessing the presence
and severity of liver disease. The biopsy fragments were fixed in
a 10% formalin solution for 12 hours and embedded in paraffin.
Sections were stained with hematoxylin-eosin, Masson’s tri chrome
and reticulin stain to establish the histological diagnosis and the
extent of the liver lesions.

Specimens were graded and staged according to the modified

Knodell scoring system (23, 24). The grading system scores 0-18 and

was based on sum of four indices:

1. Periportal or periseptal interface hepatitis (piecemeal necrosis,
score 0-4)

2. Confluent necrosis (score 0-6)

3. Focal (spotty) lytic necrosis, apoptosis, and focal inflammation
(score 0-4)

3. Portal inflammation (score 0-4)

The fibrosis scores were determined as Stage 0 if there was no
fibrosis, Stage 1 if there was fibrous expansion of some portal
areas, with or without short fibrous septa, Stage 2 if there was
fibrous expansion of most portal areas, with or without short
fibrous septa, Stage 3 if there was fibrous expansion of most portal
areas with occasional portal to portal (P-P) bridging, Stage 4 if
there was fibrous expansion of portal areas with marked bridging
[portal to portal (P-P) as weil as portal to central (P-C)], Stage 5
if there was marked bridging (P-P and/or P-C) with occasional
nodules (incomplete cirrhosis), and Stage 6 if there was probable
or definite cirrhosis (23,24).

Statistical analysis

All statistical analyses were done by SPSS version 12.0 for Microsoft
Windows (SPSS Inc.) and the data were considered statistically
significant at a two-sided p < 0.05. Numerical data were expressed
as mean = SD. According to the Gaussian distribution (1 sample
Kolmogorov-Smirnov test), mean of serum laminin concentrations
of patients and various chronic hepatitis stages, as well as the
control group, were compared using the Mann-Whitney U-test or
Student’s t test. Spearman’s correlation coefficients were calculated
to assess the relationship between the histological degree of severe
liver fibrosis and the concentrations of serum laminin.

To assess and compare the diagnostic accuracy of laminin for
differentiating chronic hepatitis patients with severe liver
fibrosis from those without fibrosis, we plotted ROC curves (25)
and calculated the areas under the curves (AUC) for comparison,
Receiver operating characteristic (ROC) curves were generated
by plotting the relationship of the true positivity (sensitivity)
and the false positivity (1 - specificity) at various cutoff points of
the test. An AUC of 1.0 is characteristic of an ideal test, whereas
0.5 indicates a test of no diagnostic value (26). The diagnostic
sensitivity, specificity, positive predictive values (PPV) and negative
predictive values (NPV) values were also calculated.

Results

Serological and biochemical profiles of the patients are summarized
in Table 1. Hepatitis serology revealed that 56.4% of the patients
were suffering from chronic hepatitis B, 22.5% from chronic
hepatitis C and 20.9% from autoimmune hepatitis. Histological
examination of liver for fibrosis scoring revealed 35% of patients
to be suffering from significant fibrosis (stage >3).

The mean serum laminin concentrations (ng/ml  SD) in patients
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with HBV, HCV and AIH were 92.0 £ 20.9 (range: 63-149), 92.8 =
24.2 (range: 43-128), 90.6 = 18.4 (range: 69-128), respectively.
However, the mean serum laminin concentrations (ng/ml = SD) in
healthy control subjects were statistically significantly lower than
the patients serum laminin concentrations (46.2 + 10.2; p < 0.001,
Figure 1).

In Table 2, mean = SD of serum laminin concentrations in various
chronichepatitisstagesandvariousstagesofsamplingarepresented.
As shown in this table, differences in serum concentrations of
laminin, almost in all stages of hepatic fibrosis as compared with
the healthy controls, were not statistically significant (p <0.05).
An exception was in 3rd and 4th samples of patients in Stage 0
(p=0.313 and 0.985, respectively). Also in fibrosis Stage 6, which was
represented by only one patient, we could not compare this single
patient with the control group (laminin serum concentration in this
stage: 143 ng/ml). As the degree of liver fibrosis stage increased,
there was a gradual rise in basal serum laminin concentrations at
entry (r$=0.788, p-value<0.001, Figure 2).

After the beginning of treatment, a decrease in serum laminin
concentrations was observed. We compared serum laminin
concentrations of patients after six months of treatment with
the basal laminin concentrations (at entry) of each fibrosis
stage. Although there was a gradual decrease in serum laminin
concentrations of progressive fibrosis stages (i.e. Stages 4 and 5),
differences were not statistically significant (p <0.093 and <0.054,
respectively). Conversely in early stages of fibrosis (i.e. Stages 0-3)
differences between the serum laminin concentrations at entry
compared with the laminin concentrations after the beginning
of treatment were statistically significant (for Stages 0 and 1, p
<0.001; and for Stages 2 and 3, p <0.05).

Table 3 shows the cutoff point, sensitivity, and specificity of serum
laminin concentrations. In this table the ROC curve data, for
patients before and after the treatment, are presented. Figure
4 jllustrates the ROC curve of serum laminin concentrations in
patients (at entry) for differentiation of patients with liver fibrosis
vs. control group.

Discussion

Several serum markers have been developed to assess fibrogenesis
and investigations have been made to replace liver biopsy with
non-invasive markers of liver fibrosis, which have been assessed
in many studies. However, questions remain regarding their
sensitivity and significance and whether changes in concentrations
of these markers during the treatment protocol can be detected
(27). In our study we have assessed serum laminin concentrations
in patients with chronic hepatitis in an attempt to evaluate its
predictive value for the risk of fibrosis progression. In addition, we
have investigated changes in serum laminin concentrations during
the treatment protocol.

As shown in Table 2, the mean serum laminin concentrations in
patients with chronic liver disease were significantly higher than
those of healthy controls. These results are consistent with other
reported studies (16, 28). Asthe stage of liver fibrosis increases, there
is a rise in serum laminin concentrations (Table 2) and patients in a
higher fibrosis stage show higher serum laminin concentrations. In
addition, as is clear from Figure 2, the correlation of serum laminin
concentrations with various histological stages of liver fibrosis
revealed a strong positive correlation (rS= 0.788). This indicates a
positive relationship between serum laminin concentrations and
the degree of liver fibrosis, and the two variables are linearly
related (p < 0.001). As shown in Table 2, differences in serum
concentrations of laminin at various stages during the treatment
protocol, compared to healthy controls, were statistically significant
(p <0.05). It seems that during the treatment protocol there was
a decrease in serum laminin concentrations. After six months of
treatment, gradual decreases in serum laminin concentrations
were observed. When we compared basal serum laminin

concentrations in patients (at entry) with the concentrations of
laminin after 6 months of treatment, we observed that the serum
laminin concentrations did not differ statistically in stages 4 and 5
of liver fibrosis. Conversely, in the early stages of liver fibrosis (0-3)
the differences were statistically significant (p <0.05). Therefore, it
appears that treatment is more effective in the early stages of liver
fibrosis, because only in patients with a liver fibrosis score of less
than 4 a decrease in serum laminin concentrations occurred after
treatment. An increase in the inflammation grade of liver damage
led to a rise in serum laminin concentrations, and the correlation is
statistically significant (data not shown).

As shown in Table 3, a cutoff point of 52 ng laminin/ml serum was
obtained for discrimination of various stages of liver fibrosis with
a reasonably good sensitivity, specificity, PPV and NPV. The AUC of
serum laminin ROC curve was found to be 0.974 indicating that
serum laminin is a useful diagnostic index of liver fibrosis. We also
used this cutoff point (52 ng/ml) for creating the ROC curve after
treatment. Again, the results showed a reasonably good AUC,
sensitivity, specificity, PPV and NPV. We conclude that this cutoff
point is also suitable for discrimination of our patients with fibrosis
during treatment.

Our data are consistent with the work of other groups who
reported that serum laminin concentrations increase in chronic liver
disease (28-36). Schneider et al (16) and Castera et al (37) reported
that laminin concentrations increase in early stages of chronic liver
disease and the highest concentrations were in active cirrhosis and
chronic active hepatitis.

Several mechanisms are proposed for the elevation of serum
laminin concentrations in chronic hepatitis patients. Besides the
increased production of laminin in the liver, an additional effect
due to a lack of degradation of this protein by liver endothelial
cells should also be considered. As demonstrated by Smedsrod et al
(38), apart from an increase in tissue deposition or turnover, there
would be a decrease in the liver's ability to degrade this protein.
In a study of alcoholic liver disease patients, serum laminin P1-
peptide concentrations were higher on admission (alcohol intake
period) and rapidly returned toward the normal range through
alcohol abstinence (39).

In our study we observed that after the beginning of treatment
a gradual decrease occurred in serum laminin concentrations.
Possibly treatment of liver fibrosis causes the liver endothelial cells
to regenerate and new endothelial cells degrade this glycoprotein.
Further studies are needed to gain a complete understanding of
laminin metabolism.

In conclusion, the findings of our study suggest that serum laminin
is a useful non-invasive marker of liver fibrosis. There was a strong
positive correlation between serum laminin concentrations and the
degree of liver fibrosis and inflammation (all stages and grades).
Serum laminin concentrations may also be used for the follow-up of
liver fibrosis in patients with chronic liver disease as well as for the
assessment of liver fibrosis where liver biopsy is contraindicated.
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News from the PPTC

New Staff Member

Phil Wakem has been appointed as the PPTC's Programme
Coordinator. Prior to his appointment to the PPTC, Phil was
already known to many of the laboratory staff from the Pacific
through his involvement in the Haematology courses run here at
the PPTC and also as the co-ordinator of the Haematology EQA
surveys. He is very enthusiastic and passionate when it comes to
the teaching of haematology and he has already been in contact
with all the laboratories in the Pacific regarding enhancements to

Training Courses for 2009

the Haematology teaching programme. With Phil ‘on-board" it wili
give us the opportunity to expand our training programme and we
are looking at running courses in-country. We have discussed this
with NZAID, our principle funders, and they also are enthusiastic
about us conducting training courses in-country as well as here at
the PPTC. It is great to have Phil as part of the PPTC Team and so
keep a look-out for these new initiatives.

We have received funding from WHO to repeat the very successful
distance learning programme that was run through WHQ's POLHN
website over the last two years leading to the PPTC's Diploma in
Medical Laboratory Technology. We are very pleased to report
that 20 students from Pacific Island Countries have successfully
graduated with this DipMLT and they will be receiving their
Diplomas very shortly. A number of lab staff have only one or two

The students who graduated with the Diploma in 2008 are:

Tonga Kiribati

Timote Fakasi'eiki Tiaon Tongaibeia

Mele Vea Fonua ltaaken Barieti

Fele'unga Vaka'uta Boutu Berenateta

Sokopeti lketau

Viela Tapa'atoutai Yap

Falekakala Tomu Paula Matyed

Aiona Ha'unga Maria Marfel
Lucy Dibay

Palau Elizabeth Namgey

Catherine Ksano

March Kloulubak Cook Islands

April Lynn Solang Victoria Wuatai

Romuel Loguinario Romuel Loquinario

Evelyn Tomokane Evelyn Tomokane

Courses to be run at the PPTC during 2009 are; Blood Cell
Morphology in April/May, Blood Bank Technology in September
and Microbiology in November.

of the modules left to complete and so it is hoped that they will
complete these during this cycle that commences with Biochemistry
at the beginning of March. It is anticipated, that commencing
in 2010 this Diploma course will be upgraded and will include a
significant amount of practical work that will have to be completed
by the student in their own laboratory. This work will be supervised
by their Charge Technologist and signed off in a logbook.
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laboratory. Municipal bacteriological facilities in three towns,
a central municipal laboratory (in Brighton), a central university
pathological department (Aberdeen) or a combination of both
(Bristol) all provided the same limited set of tests. This restricted
set of bacteriological examinations is likely to have diminished the
value and status of bacteriology in what should have been a period
of increasing scope.

Shitara M, Tsuboi Y, Sekizuka T, Tazumi A, Moorei JE,
Millar BC, et al. Genetic heterogeneity of the dnaK gene
locus including transcription terminator region (TTR) in
Campylobacter lari. Br J Biomed Sci 2008, 65(2): 95-101.

Nucleotide sequences of approximately 3.1 kbp consisting of the
full-length open reading frame (ORF) for grpE, a non-coding (NC)
region and a putative ORF for the full-length dnaK gene (1860 bp)
were identified from a urease-positive thermophilic Campylobacter
(UPTC) CF89-12 isolate. Then, following the construction of a
new degenerate polymerase chain reaction (PCR) primer pair
for amplification of the dnaK structural gene, including the
transcription terminator region of C. /ari isolates, the dnaK region
was amplified successfully, TA-cloned and sequenced in nine C.
lari isolates. The dnaK gene sequences commenced with an ATG
and terminated with a TAA in all 10 isolates, including CF89-12. In
addition, the putative ORFs for the dnaK gene locus from seven
UPTC isolates consisted of 1860 bases, and the four urease-negative
(UN) C. fari isolates included C. lari RM2100 reference strain 1866.
Interestingly, different probable ribosome binding sites and
hypothetically intrinsic p-independent terminator structures were
identified between the seven UPTC and four UN C. fari isolates,
respectively. Moreover, it is interesting to note that 20 out of a total
of 28 polymorphic sites occurred among amino acid sequences of
the dnaK ORF from 11 C. /ari isolates, identified to be alternatively
UPTC-specific or UN C. /lari-specific. In the neighbour-joining tree
based on the nucleotide sequence information of the dnaK gene,
C. lari forms two major distinct clusters consisting of UPTC and
UN C. /ari isolates, respectively, with UN C. /ari being more closely
related to other thermophilic campylobacters than to UPTC.

El-Abd E, El-Tahan R, Fahmy L, Zaki S, Faid W, Sobhi A, et al.
Serum metastasin mRNA is an important survival predictor
in breast cancer. Br J/ Biomed Sci 2008; 65(2): 90-4.

This study investigates the possible prognostic role of serum
metastasin messenger RNA (mRNA) in breast carcinoma as a non-
invasive screening tool, and determines metastasin mRNA in the
serum of breast cancer patients with high sensitivity (85%) and
specificity (100%). A significant difference (P = 0.05) was observed
between serum metastasin mRNA and the number of involved
lymph nodes. Patients with higher expression of serum metastasin
showed poor survival (six times worse) than those with lower
levels. Patients negative for serum metastasin mRNA suffered
recurrences, while those positive for serum metastasin mRNA
suffered distant metastases. The results of this study suggest that
serum metastasin mMRNA represents an important survival marker
in breast carcinoma.

Crowley D, Cryan B, Lucey B. First detection of a class 2
integron among clinical isolates of Serratia marcescens.
Br J Biomed Sci 2008; 65(2): 86-9.

Serratiamarcescensisafrequentnosocomialisolate andisassociated
with avariety of clinical sources, including blood, urine and sputum,
and can cause significant infection. Infections can be difficult to
treat due to its resistance to a variety of antimicrobial agents. An
investigation of a population of 30 clinical strains revealed the
presence of a class 2 integron among nine of the isolates, which
represents the first isolation of this integron in Serratia species.
This integron contained the gene cassettes dfrA1, satl and
aadA1, conferring resistance to trimethoprim, streptothricin and
streptomycin/ spectinomycin, respectively. One of these isolates
also carried a class 1 integron identified by sequence analysis as

containing the open reading frames aacC1 (encoding gentamicin
resistance), ORFX, ORFY and aadA1. Polymerase chain reaction
analysis confirmed the presence of the gac epsilon deltal and sul1
markers, which are common among class 1 integrons.

George S, Chaturvedi P. Protective role of Ocimum canum
plant extract in alcohol-induced oxidative stress in albino
rats. Br J Biomed Sci 2008; 65(2): 80-5.

Ethanol is the most frequently abused drug and causes a variety of
pathological disturbances. It causes toxicity to tissues by generating
free radicals during the course of its metabolism that can damage
cellular structure and function, especially in hepatocytes. This
study investigates the preventive and protective effects of Ocimum
canum on alcohol-induced oxidative stress. Male Wistar rats were
used in three separate experiments. First, two groups of six rats
each (normal control and alcohol-treated) were used to establish
hepatotoxicity. The alcohol-treated group showed a significant
increase in TBARS and decreased activities of SOD, catalase, GSH,
alpha-tocopherol and ascorbic acid. Second, the preventive effect
of the O. canum extract was assessed. Four groups of rats (six in each
group) were used and the experimental groups were treated with
ethanol and graded doses of the extract for four weeks. Normal
control and alcohol-treated groups were also assessed. Lipid
peroxidation and antioxidant potential were quantified in plasma
samples, which showed that the extract had a preventive effect.
Third, the curative effect of the extract was assessed. The rats were
divided into four groups comprising a normal control group on a
normal diet and three other groups given alcohol for four weeks to
establish alcohol toxicity. One of the alcohol groups was used as a
control and the other two alcohol groups were given graded doses
of the extract. After four weeks the rats were sacrificed in order
to assess the lipid peroxidation and antioxidant potentials. The
results indicated that the O. canum extract had hepatoprotective
abilities against alcohol-induced oxidative stress,

El-Nabi Kamel MA, Shehata M. Effect of toluene exposure
on the antioxidant status and apoptotic pathway in organs
of the rat. Br J Biomed Sci 2008; 65(2): 75-9.

The chronic abuse of the solvent toluene results in structural
and functional impairment of various organs. However, the
pathophysiological mechanisms that cause these impairments
of function are not clearly understood. This study aims to assess
the effect of chronic toluene exposure (15, 30 and 45 days) on
the oxidative stress and antioxidant status of different organs in
the rat. Also, cyclooxygenase-2 and caspase-3 activities (a marker
of apoptosis) are studied. Forty male albino rats were used and
divided into four groups: controls (group 1) and three other groups
receiving a single daily dose of toluene (650 mg/kg) for 15 days
(group 1), 30 days (group Ill) and 45 days (group 1V). The animals
were then sacrificed and the brain cortex, cerebellum, liver, kidney
and testis were separated for the determination of thiobarbituric
acid reactive substance (TBARS), GSH, glutathione disulphide
(GSSG) and glutathione reductase (GR), glutathione peroxidase
(GPx), glutathione-S-transferase (GST), superoxide dismutase (SOD),
cyclooxygenase-2 (COX-2) and caspase-3 activity. Results showed
a significant and time-dependent increase in the levels of TBARS,
GSSG and in GST, SOD, COX-2 and caspase-3 activity, while GSH,
GR and GPx showed a marked decline in most tissues. The brain
(cortex and cerebellum) was the most affected organ, showing
the greatest increase in one apoptotic marker (caspase-3), while
the testis and kidneys were least affected. In conclusion, oxidative
stress and derangement of the GSH:GSSG ratio, induced chronic
inflammatory change and apoptosis may play an essential role in
toluene toxicity.

Whiting PH, Kalansooriya A, Holbrook 1, Haddad F,
Jennings PE. The relationship between chronic glycaemic
control and oxidative stress in type 2 diabetes mellitus.
Br J Biomed Sci 2008; 65(2): 71-4.
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This study compares the lipid peroxidation marker urinary
thiobarbituric acid reactive substances (TBARS) and antioxidants
including plasma alpha-tocopherol (vitamin E), plasma (P-GSH-Px)
and erythrocyte glutathione peroxidase (E-GSH-Px) activities, and
plasma selenium levels in two groups of type 2 diabetic subjects
(both n=20) with a disease duration of < or =2 (GP1) and 4-6 years
(GP2), and non-diabetic age and gender-matched control subjects
(CG, n=20). The mean (standard deviation [SD}) age of the groups
was similar at 41(10) years. Fasting blood and midstream urine
samples were obtained from diabetic and non-diabetic subjects
attending the diabetic clinic and HbAIc, fructosamine, urine TBARS,
total antioxidant (TAS) levels, P-GSH-Px, E-GSHPx and plasma
selenium and vitamin E concentrations were measured. HbA1¢ (%)
and fructosamine levels in the GP1 and GP2 diabetic subjects and
the controls were 5.75 (0.67), 11.43 (2.01) and 4.33 (0.47), and 3.09
(0.57), 6.09 (1.15) and 1.67 (0.31), respectively (GP1 vs. GP2, GP1 vs,
GCand GP2vs. CG, all P < 0.001). Elevated urinary TBARS (micromol/
mmol urinary creatinine) in the GP1, GP2 and GC groups were
2.47 (0.37), 3.73 (0.93) and 1.18 (0.24), respectively (GP1 vs. GP2,
GP1 vs. GC and GP2 vs. CG, all P < 0.001). A significant correlation
between HbA1c and TBARS was also noted (r2 = 0.894, P < 0.001)
but only in the GP2 subjects. TAS levels were only decreased in the
GP2 group compared to control values (0.59 [0.18] vs. 1.74 [0.21],
P < 0.001). Plasma vitamin E concentrations {micromol/L) of 34.11
(3.31), 9.57 (2.20) and 39.01 (2.91) were observed in the GP1, GP2
and GC groups, respectively (GP1 vs. CG, P < 0.05 and GP1 vs. GP2
and GP vs. CG, both P < 0.001). E-GSH-Px (U/g Hb) and P-GSH-Px
(U/L) activities in GP1, GP2 and CG groups were also decreased at
57.04 (4.31), 24.0 (8.94) and 67.6 (4.29), and 6.16 (1.56), 2.67 (0.47)
and 8.72 (0.31), respectively (E-GSH-Px: CG vs. GP1, P < 0.01, CG
vs. GP2 and GP1 vs. GP2, both P < 0.001; P-GSH-Px: CG vs. GP1,
CG vs. GP2 and GP1 vs. GP2, all P < 0.001). Plasma selenium levels
{miromol/L) were only significantly decreased in GP2 compared to
both GP1 and CG values (0.49 [0.29] vs. 1.67 [0.80] vs. 1.79 [0.26],
both P < 0.001). These observations support the suggestion that
chronic hyperglycaemia can influence the generation of free
radicals, which may lead ultimately to increased lipid peroxidation
and depletion of antioxidants, and thereby enhanced oxidative
stress in subjects with type 2 diabetes mellitus.

Orchard GE, Torres J, Sounthararajah R. Use of softening
agents to improve the production of formalin-fixed,
paraffin-embedded sections of nail tissue: an assessment.
Br J Biomed Sci 2008, 65(2): 68-70.

The use of tissue softeners to enhance the quality of tissue
sections of heavily keratotic tissue is not widely published. There
are very few indicators in the scientific literature that attempt
to compare and contrast the benefits and disadvantages of such
techniques, as most are passed down through word of mouth
rather than through published data. This study attempts to
present a preliminary evaluation of several methods employing
tissue softeners to facilitate the preparation of reproducible,
good-quality formalin-fixed, paraffin-embedded sections of nail
tissue. A standard 10-minute surface application of each softener
is employed for all paraffin-embedded tissue in order to ensure
consistency. The results show that the use of Veet (hair remover),
Fairy Liquid or fabric conditioner provides the most beneficial
results. Thus, widely available products can be used in preference
to specific commercially produced reagents that have no clear
benefits and can cost considerably more to purchase. This study will
form the basis of a more in-depth evaluation of the most beneficial
softeners, in an attempt to determine optimal parameters for their
use in routine histopathology laboratories.

Fujimori F, Shimizu T, Takada T, Narita J, Suzuki E, Gejyo
F. Differences in lymphocyte profile between BAL fluid
and human lung tissue from patients with interstitial lung
disease. Br J Biomed Sci 2008; 65(2): 63-7.

Bronchoalveolar lavage (BAL) is a technique that samples the

inflammatory cells from distal airways and alveoli; however,
it is unclear whether or not cellular profiles in the BAL fluid
reflect the cellular components of the lung parenchyma in
interstitial lung disease (ILD). The aim of this study is to compare
immunophenotypes of lymphocytes between BAL fluid and human
lung tissue from patients with ILD. Fourteen consecutive patients
with ILD who underwent BAL and surgical lung biopsy were
enrolled. The diagnosis of ILD was confirmed by the presence of
clinical symptoms and impaired respiratory function and on high-
resolution computed tomography (CT) of the chest. Mononuclear
cells in BAL were immunophenotyped for the expression of CD3,
CD4, CD8, CD19, CD45, and CD103 by flow cytometry. Lung tissue
obtained by surgical biopsy was digested with collagenase and
then centrifuged to extract parenchymal cells. isolated celis were
also immunophenotyped for the same CD expression. Frequencies
of positive cells were compared statistically between BAL and
different lobes. Seven out of 14 patients were diagnosed clinically
as suffering idiopathic interstitial pneumonia. Frequency of CD19+
cells from BAL was significantly lower than that from the upper/
middle lobes (P < 0.05). Frequency of CD103+ cells from BAL was
significantly higher than that from the upper/middie lobes and
the lower lobe (P = 0.01 and P < 0.05, respectively). Comparison
between different lobes demonstrated that the frequency of CD4+
cells from the upper/middle lobes was significantly lower than that
from the lower lobe (P < 0.05). The results suggest that lymphocyte
immunophenotype profiles from BAL may not reflect those in the
inflammatory tissue of ILD.

Kakinuma Y, lida H, Sekizuka T, Taneike I, Takamiya S,
Moore JE, et al. Molecular characterisation of urease genes
from urease-positive thermophilic campylobacters (UPTC).
Br ] Biomed Sci 2008; 65(3): 148-52.

This study aims to clarify the molecular characteristics of the urease
gene operon from urease-positive thermophilic campylobacters
(UPTC) obtained from different sources and in various countries.
Sequence heterogeneity was observed for the promoter structures
at the -35-like region among the 12 isolates examined. The most
probable TTG start codon was suggested for the ureB and ureH
genes, and for the ureA, E, F and G genes, ATG was suggested
among all the isolates examined. Overlap was detected between
ureA and ureB and between ureB and ureE among all the isolates
examined. UPTC is the first example of an overlap between the two
structural genes ureA and ureB. When the completely sequenced
open reading frames (ORFs) for ureE, ureF, ureG and ureH were
identified, non-coding regions between ureE and uref, urefF and
ureG, and ureG and ureH were also demonstrated. All six start
codons of the six urease genes were demonstrated to be preceded
by Shine-Dalgarno sequences among all the isolates examined. The
Cys-His sequence corresponding to urease active sites were aligned
perfectly and fully conserved among the three UPTC isolates
examined. A putative and intrinsic p-independent transcriptional
terminator was identified to be identical among all the isolates
examined. A partial and putative ORF of about 200 bp in length
showing high sequence similarity to GTP cyclohydrolase | was
observed downstream of ureH.

Denny BJ, West PW, Mathew TC. Antagonistic interactions
between the flavonoids hesperetin and naringenin and
beta-lactam antibiotics against Staphylococcus aureus.
BrJ Biomed Sci 2008; 65(3): 145-7.

Flavonoids are a group of polyphenolic plant compounds with a
range of biological activities. This study shows that the flavonoids
hesperetin and naringenin have antibacterial activity against
methicillin-sensitive and methicillin-resistant  Staphylococcus
aureus isolates. Minimum inhibitory concentrations for hesperetin
were 250 and 500 microg/mL, respectively, and for naringenin
were 125 and 250 microg/mL, respectively. This effect was reversed
by the beta-lactam antibiotics methicillin, penicillin and oxacillin,
but not by cefoxitin. For bacteria growing in the presence of these
antibiotics, the flavonoids had no effect on the levels of beta-
lactamase enzymes and PBP-2' compared to controls. Electron
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microscopy showed abnormal morphology in bacteria treated
with subinhibitory concentrations of flavonoids. These results are
interesting because previous studies have reported synergistic
interactions between flavonoids and beta-lactam antibiotics. It is
suggested that an interaction removes both inhibitors from the
bacterial growth milieu.

Davies S, Mcintyre SM, Mckinven A. Evaluation of a new
Staphylococcus aureus latex agglutination kit, Prolex Staph
Xtra, against other third-generation kits. Br J Biomed Sci
2008; 65(3): 142-4.

Staphylococcus aureus, including methicillin-resistant strains,
continues to be a common cause of infection/colonisation, which
necessitates accurate and prompt diagnosis in the laboratory.
Several rapid agglutination tests that aid this function are available,
and some have been modified to improve their performance. One
such kit, Prolex Staph Xtra, has been released recently. This study
aims to compare this kit with other improved kits (i.e., Pastorex
Staph-Plus, Staphaurex Plus and Staphytect Pius) and investigate
their ability to confirm the identity of 100 strains of S. aureus.
Results showed that 50 were resistant to methicillin. Specificity
was checked against 30 strains of coagulase-negative staphylococci
and 20 Enterococcus species isolates. Of the four kits tested, Prolex
Staph Xtra and Pastorex Staph-Plus proved superior in terms of
sensitivity and speed.

Nwose EU, Richards RS, Kerr RG, Tinley R, Jelinek
H. Oxidative damage indices for the assessment of
subdlinical  diabetic = macrovascular  complications.
Br J Biomed Sci 2008; 65(3): 136-41.

Subclinical cardiovascular disease (SCVD), including complicationsin
diabetes, is associated with oxidative damage and precedes future
cardiovascular disease (CVD). Hence, assessment and management
of oxidative damage is imperative. This study investigates
biomarkers associated with CVD, diabetes and oxidative stress in
order to determine a set of indices that could be useful to assess
oxidative damage in diabetic macrovascular pathogenesis. A total
of 266 participants were selected and divided into seven groups
(control, family history of diabetes, prediabetes, prediabetes with
CVD, diabetes mellitus [DM], DM+CVD and CVD) based on clinical
history/status. Blood glucose (BG) level, erythrocyte glutathione
(GSH), malondialdehyde, methaemoglobin, D dimer, homocysteine,
blood viscosity and cholesterol profile were determined. Factorial
MANOVA and independent univariate analyses were performed.
Prevalence of significant biomarkers was assessed following a 3.5-
year retrospective study. Multivariate analysis showed statistically
significant differences between groups (P < 0.0001) with post hoc
tests identifying a statistically significant association for BG level (P
< 0.0001), GSH (P < 0.0001), D-dimer (P < 0.02) and total cholesterol
(P < 0.0001). Of the subjects who showed hyperglycaemia-
associated progression in clinical and biochemistry status, 89% had
low-level GSH and 44% had high-level D-dimer. Four individuals
exhibited prediabetic status at some stage and would qualify
for macrovascular disease intervention. The results of this study
suggest that BG level, D-dimer, GSH and total cholesterol contribute
significantly to a diabetic oxidative damage panel of markers that
could assist in evidence-based pharmacological intervention with
anti-aggregation and/or antioxidant agents against future CVD in
diabetes.

Lippi G, Montagnana M, Salvagno GL, Guidi GC. Influence
of stable, long-term treatment with phenobarbital on the
activity of serum alanine aminotransferase and gamma-
glutamyltransferase. Br J Biomed Sci 2008; 65(3): 132-5.

Phenobarbital, a long-acting barbiturate, is generally considered
to be a fairly safe and effective drug; however, hepatotoxicity
is an infrequent but potentially fatal adverse effect and there is

little information on the serum activity of liver enzymes in patients
on stable, long-term monotherapy. The serum activity of alanine
aminotransferase (ALT) and gamma-glutamyltransferase (GGT)
are measured along with phenobarbital as part of the routine
biochemical measurement in 128 consecutive adult out-patients
on stable, long-term phenobarbital treatment. The control
population consists of 2468 consecutive outpatients matched for
age and gender. The patients on long-term phenobarbital therapy
had significantly higher serum activities of ALT (27 1U/L versus 23
IU/L, P < 0.001) and GGT (79 IU/L versus 24 1U /L, P < 0.001). The
prevalence of subjects with abnormal GGT values, but not ALT,
was significantly higher than that in the control population. No
significant differences were observed in either the mean activity
or the prevalence of abnormal values of ALT or GGT between
patients with suboptimal and therapeutic concentrations of the
drug. These results suggest that chronic phenobarbital therapy
may be associated with a clinically significant elevation of serum
GGT activity. If confirmed, a specific GGT reference range should
be adopted. Moreover, in those patients presenting with high
serum GGT activity, it would not be necessary to reduce the dosage,
discontinue the drug or change to a different anti-epileptic
medication.

Chow E, Fox N, Gama R. Effect of low serum total protein
on sodium and potassium measurement by ion-selective
electrodes in critically ill patients. Br J Biomed Sci 2008;

65(3): 128-31.

Hypoproteinaemia may lead to spuriously high electrolyte values
using indirect ion-selective electrodes (ISE) compared to direct ISEs.
This study evaluates the impact on electrolyte status assessment of
directcomparedtoindirectISEsodium and potassium measurements
in samples from critically ill patients who have a high prevalence
of hypoproteinaemia. Serum sodium and potassium measurements
were compared using indirect and direct ISE in 190 samples received
from critical care units over a three-week period. Serum sodium
and potassium measurements were higher (P < 0.0001) using
indirect ISE (140.0 +/- 5.0 and 4.5 +/- 0.6, respectively) compared to
direct ISE (136.5 +/- 5.2 and 4.5 +/- 0.6, respectively). The calculated
difference between indirect and direct ISE values for sodium
increased as total protein concentration decreased (Y = 7.2-0.07X,
95% Cl slope -0.1 to -0.05, P<0.0001, r2 = 0.14). Hypoproteinaemia
was present in 85% of samples. Indirect ISE, compared to direct ISE,
misclassified 28% of samples as pseudonormonatraemia (19%),
pseudohypernatraemia (8%), pseudonormokalaemia (0.8%) and
pseudohyperkalaemia (0.4%). Hypoproteinaemia is common in
critically ill patients and this may lead to spuriously high indirect ISE
electrolyte measurements, resulting in significant misclassification
of electrolyte (particularly sodium) status. In such patients, direct
ISE (as employed in point-of-care testing) offers more accurate
and consistent electrolyte results than does indirect ISE (commonly
used in major laboratory analysers).

Ogunwobi OO, Beales IL. Leptin stimulates the proliferation
of human oesophageal adenocarcinoma cells via HB-EGF
and Tgfalpha mediated transactivation of the epidermal
growth factor receptor. Br J Biomed Sci 2008; 65(3): 121-7.

Obesity increases the risk of developing oesophageal
adenocarcinoma (OAC) as weli as several other cancers. Leptin is
secreted by adipocytes and serum leptin levels rise with body mass
index. Leptin stimulates proliferation and inhibits apoptosis in OAC
cells but the mechanisms are not fully elucidated, Transactivation
of the epidermal growth factor receptor (EGFR) is an important
signalling mechanism for G-protein-coupled receptors, but the
relationship with leptin-type receptors has not been examined and
the authors hypothesise that leptin-induced proliferation involves
EGFR signalling. This study examines the effect of leptin on EGFR
signalling in cultured cell lines. Leptin stimulated proliferation in
four OAC lines expressing leptin receptors (OE33, OE19, BIC-1 and
FLO) and this was abolished by specific EGFR inhibitors (PD 153035
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and AG1478). Leptin-induced proliferation was inhibited by
neutralising antibodies to transforming growth factor-alpha
(TGFalpha and HB-EGF) but not by anti-amphiregulin. Leptin
significantly increased gene expression of HB-EGF and TGFalpha
as measured by a quantitative real-time polymerase chain reaction
(PCR) method but did not alter amphiregulin and EGFR gene
expression. Leptin increased extracellular release of HB-EGF and
TGFalpha and this was blocked by matrix metalloproteinase
(MMP) inhibitors. The MMP inhibitors also abolished leptin-
induced proliferation as well as leptin-induced EGFR tyrosine
phosphorylation, but did not affect proliferation or EGFR activation
induced by TGFalpha. The authors conclude that leptin stimulates
OAC proliferation via increased gene expression of HB-EGF and
TGFalpha, MMP-mediated extracellular release of HB-EGF and
TGFalpha and subsequent activation of EGFR.

Brazier JS. Clostridium difficile: from obscurity to superbug.
Br J Biomed Sci 2008; 65(3): 39-44.

According to the UK media and popular press, Clostridium difficile
is now a fully fledged member of that notorious but ill-defined
group of microorganisms portrayed to the general public as
superbugs. Following the trail blazed by methicillin-resistant
Staphylococcus aureus (MRSA), C. difficile has made the transition
from being an obscure anaerobic bacterium, mainly of interest
to specialist anaerobic microbiologists, to that of an infamous
superbug responsible for outbreaks of hospital-acquired infection
that commonly result in serious disease and death. This review
tracks the rise in scientific knowledge and public awareness of this
organism.

News from the Universities laboratory
science degree programs

AUT University has three new post graduate programmes in
medical laboratory science available from semester 1, 2009.

Master of Medical Laboratory Science
Postgraduate Diploma in Medical Laboratory Science
Postgraduate Certificate in Medical Laboratory Science

The Masters programme is a full-time 2 year Masters by Research.
Two pathways are available; specialist scientist, for those wishing to
advance their knowledge in technical areas, and management, for
those wishing to add management papers to their qualifications.

The first year of the Masters consists of papers selected from
specialist readings in medical laboratory science, selected topics
in medical laboratory science, ethics, research methods, quality
assurance, management, health law and leadership papers. The
second year of the Masters is the thesis.

The post graduate certificate and diploma consist of papers only,
and can either be completed as distinct qualifications, or taken on
for credit in the Masters.

All three qualifications can be studied part-time. Papers are offered
by a mixture of weekly lectures, block courses and self directed
study.

For more information please go to www.aut.ac.nz or contact Kay
Vopel, Post Graduate Programme Leader, Faculty of Health and
Environmental Sciences e-mail: kvopel@aut.ac.nz
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