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Table 1

Plastic vial No. I (g) II (g) amg (11-1) III (g) 4mg (111-I)

Mettler N.31 balance
1 7-2422 7-2460 + 3-8 7-2422 0-0
2 7-2615 7-2648 + 3-3 7-2615 0-0
3 7-2115 7-2149 + 3-5 7-2115 0-0
4 7-2851 7-2878 + 2-7 7-2850 -0-1
5 7.2387 72413 + 2-6 7-2386 -0.1
6 7-2700 7-2714 + 1.4 7-2700 0-0

Saricrius model 2414 balance
1 7-24242 7-24482 + 2-40 7-24237 -0-05
2 7-26211 7-26440 + 2-29 7-26186 -0-25
3 7-21223 7-21504 + 2-81 7-21226 +0-03
4 7-28541 7-28957 + 4-13 7-28512 -0-29
5 7-23936 7-24153 + 2-17 7-23893 -0-43
6 7-29654 7-29873 + 2-19 7-29654 0-00

Plastic vials (static free) were weighed without the use ofgloves (column I). For each weighing the balances
were allowed to come to an observed steady state before the weighing was noted. The caps of the vials
were unscrewed and replaced with a gloved hand and the new weight was noted (column II). The effect of
the static charge induced is shown in the third column (Amg II-I). With the vial sitting on the balance pan,
the charge was removed using an antistatic gun held close to the vial, and the vials were reweighed, with
the results shown in column III.
The differences between the original weights and those after the antistatic treatment are given (mg) in

the last column, 4mg (111-l).

Table 2

Glass vial No. 1(g) II (g) 4mg (11-1) IlI (g) 4mg (111-1)

Mettler N.31 balance
1 15-7212 15-7212 0-0 15-7212 0-0
2 15-9221 15-9221 0-0 15-9221 0-0
3 15-6668 15-6664 -0-4 16-6666 -0-2
4 15-6740 15-6737 -0-3 15-6738 -0-2
5 17-7422 15-7422 0-0 15-7422 0-0
6 15-7883 15-7883 0-0 15-7883 0-0

Sartorius model 2414 balance
1 15-72195 15-72195 0-0 15-72204 +0-09
2 15-92325 15-92279 -0-46 15-92285 -0-40
3 15-66892 15-66844 -0-48 15-66850 -0-42
4 15-67582 15-67532 -0-52 15-67540 -0-44
5 15-74452 15-74408 -0-44 15-74417 -0-35
6 15-78937 15-78915 -0-22 15-78919 -0-18

These results were obtained for glass vials. Column t represents initial weight; column II the weight after
removing and recapping with the use of gloves; and column III the weight after antistatic treatment.
For procedure and other details, see footnote to Table 1.

model 2414, may be accounted for by
general errors in weighing.' 2The balances
were not housed in a proper balance room,
and no account was taken of changes in
humidity or temperature, although these
would have been minimal because the
time taken for the procedure for each vial
occupied a few minutes, and all equipment
was equilibrated at room temperature for
at least 30 minutes beforehand. Table 2
shows the effect on glass vials; for the
reasons given above it is considered
insignificant.
We thought it important to draw atten-

tion to this source of error in what, for
most biochemistry laboratories, is a

major determinant of analytical accuracy
-the analytical balance.
Although it is possible that the magni-

tude of this error is related to atmospheric
humidity, we have not noted any marked
effect of dry days in comparison with very
wet days. The influence of atmospheric
humidity on the error in weighing plastic
objects might well merit further investi-
gation.
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Antiphagocytic effect of Pseudomonas
aeruginosa exopolysaccharide

Infection with the form of Pseudomonas
aeruginosa that produces large amounts of
exopolysaccharide slime occurs occasion-
ally in patients with underlying chronic
debilitating diseases.' This mucoid colony
type of the organism, when present, is
frequently associated with the respiratory
tract,2 particularly in cystic fibrosis.3
Moreover, the incidence of these slime-
producing organisms has been related to
the severity of this disease.4 When the
respiratory tract of these patients becomes
colonised by the mucoid organisms,
eradication is extremely difficult, which
suggests that the slime-producing bacteria
escape the host defence mechanisms.
We have studied the effects of cultured

alveolar macrophages collected from two
species, the rat and the guinea-pig,5
upon mucoid and non-mucoid types of
Ps. aeruginosa. The mucoid form was
isolated repeatedly from the sputum of a
patient with chronic bronchitis, as was the
associated non-mucoid form (from the
same patient in an earlier stage of the
disease). After short-term exposure of the
non-slime-producing bacteria to the cul-
tures of alveolar macrophages established
on glass coverslips, clear evidence of
phagocytosis was obtained. Giemsa-
stained preparations showed that nearly
all the macrophages contained intra-
cellular bacteria after 2 hours, and in
some instances more than 20 organisms
had been phagocytosed. When slime-
producing organisms were substituted, a
complete absence of phagocytosis was
observed. A cell-free suspension of the
slime was prepared as reported by
Schwarzmann and Boring6 and sterilised
by passage through a membrane filter.
The addition of a 1 in 4 dilution of this
slime suspension to macrophage cultures
exposed to non-mucoid organisms partly
inhibited phagocytosis, which readily
occurred in the absence of the exopoly-
saccharide. It appears, therefore, that
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this antiphagocytic action in guinea-pigs
and rats is due to the large amounts of
exopolysaccharide produced by these
bacteria. Hence, the ability of mucoid
bacteria to escape the normal alveolar
macrophage-mediated clearance mech-
anisms of the lung appears to be due
primarily to a 'barrier' effect of the slime.
In addition, it has been shown that slime
from mucoid type Ps. aeruginosa will
inhibit phagocytic killing of some bacteria
by rabbit polymorphonuclear leucocytes.6

If it is possible to inhibit production
of the exopolysaccharide or to destroy it
after formation, normal clearance mech-
anisms may be able to operate. An
alternative is to stimulate macrophage
activity so that phagocytosis is able to
take place in the presence of the slime. We
think that these findings are important in
the study of the mucoid form of Ps.
aeruginosa in chronic respiratory disease.
The results may partly explain the
difficulty in clearing mucoid organisms
from the lung and the increase in severity
of cystic fibrosis associated with the
presence of this organism.

While it has long been recognised that
capsules can confer virulence on some
bacteria, there are no reports of previous
studies demonstrating this using alveolar
macrophages and the mucoid form of Ps.
aeruginosa.

This may be explained by the difficulty
that exists in working with the mucoid
form of this organism, as spontaneous
reversion to the non-mucoid form occurs
in vitro.7 Selection of the colony from
solid media is important, paticularly when
non-mucoid forms are present in the
culture. Finally, when long-term in vitro
exposure to macrophages is attempted,
spontaneous reversion to non-mucoid
forms allows phagocytosis to take place,
giving the false impression that mucoid
forms have been engulfed.
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Correlation between two commercial strep-
tococcal grouping kits

In recent years, a number of rapid strep-
tococcal grouping kits have become
commercially available. We have evalu-
ated one, the Streptosec test (Organon
Teknika), which has recently been
marketed, by comparing it with another,
the Streptex test (Wellcome Reagents), a
method in current use in our laboratory
that has been shown to be satisfactory and
reliable.'

Streptosec is a coagglutination method
employing antibodies to the streptococci
(groups A, B, C, and G) bound to Cowan
type I staphylococci. The four reagents
are stained and dried on to wells on a
white plastic tile.

Both tests were carried out according
to the manufacturers' instructions as
follows:
Streptex A heavy suspension of beta-
haemolytic streptococci was made in
0-4 ml (400 ,ul) of extraction enzyme in a
test tube. The suspension was incubated at
56°C for 1 hour and then centrifuged at
1200g for 10 minutes. Using a pasteur
pipette, 1 drop of the clear supernatant
was added to each of the six circles on the
glass tile provided with the kit. One drop
of each well-mixed streptococcal latex
suspension (groups A, B, C, D, F, and G)
was added to the appropriate circle on the
tile and mixed with the bacterial extract
with a wooden stick. The slide was rocked
gently for up to 2 minutes and examined
for agglutination.

Streptosec Three to four streaks of growth
were taken from a dense culture of beta-
haemolytic streptococci on blood agar
with a wire loop and suspended in 250 ,il
ofTodd Hewitt broth. The suspension was
mixed for a few seconds in a vortex mixer;
50 ,ul of suspension was placed next to the
blue spot in each reaction area of the tile.
The liquid and dried reagent were mixed
using a plastic spatula (provided with the
kit) and spread over the reaction area. The
plate was rocked gently for 60 seconds and
examined for coagglutination. When
cross reactions occurred, the suspension
was trypsinised and retested.

Eighty-four fresh clinical isolates of
beta haemolytic streptococci found to be
of group A, B, C, or G by the Streptex
method were grouped by the Streptosec
method. With Streptex 23 were group A,
29 group B, 8 group C, and 24 group G.
The same results were obtained with
Streptosec. Thus, in our hands, Streptosec
provided a reliable alternative for the
grouping of beta haemolytic streptococci
belonging to groups A, B, C, and G.
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Immunoperoxidase staining

Recently, my MLSOs have been anxious
to develop immunoperoxidase methods,
and I have discovered that they were or-
dering the reagent diaminobenzidine tetra-
hydrochloride, which was described by
Mason et al. (J Clin Pathol 1980;33:609-
16). This reagent, of course, has been men-
tioned in previous papers.
The formula of this reagent suggests

that it is related to the carcinogenic hydro-
carbons, some of which, particularly
benzidine, are prohibited for laboratory
use. There is no indication either in the
papers or in the catalogues of reagents
that these substances are carcinogenic.
In the most recent publication, Safety in
Pathology Laboratories,' benzidine is in-
cluded among the carcinogens, and it is
recommended that methods using these
chemicals should be discontinued (HM
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