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Table 1 Reactivity berween coagulase negative staphylococci and lectins

Number of strains reacting with individual lectins:

Species Total strains STA WGA Con A LP Negative
S epidermidis 82 38 21 63 32 4
S warneri 14 11 1 11 5 0
S haemolyticus 6 0 0 2 2 4
S hominis 7 3 0 5 4 0
Other spp 9 5 4 9 6 0
Total 118 57 26 90 49 8

Table 2 Distribution of lectin agglutination patterns among isolates of coagulase negative

staphylococci

Pattern of agglutination with lectins:

STA WGA CON A LP Total No(%) of strains
1 - - + + 29 (24'5)
2 + - + + 16 (13-6)
3 - + + - 9 (7-6)
4 + + + - 9 (7-6)
5 + - + - 18 (153)
6 + + + + 6 (5:0)
7 - - + - 7(59)
8 N _ - - 7 (5-9)
9 - - - + 5 (4:2)
10 + + - - 3(25)
11 - + + + 1
12 - - - - 8 (6'8)
Total 118

(Oxoid CM129) for 48 hours at 37°C, har-
vested, and suspended in 3 ml PBS and
adjusted to roughly the opacity of the No 4
McFarland barium sulphate standard. In the
initial studies bacteria were washed three
times in PBS and inactivated in boiling water,
but these bacterial suspensions often showed
various degrees of autoagglutination so in

Table 3 Species of coagulase negative staphylococci and lectin agglutination patterns

Number of strains
Lectin*
pattern S epidermidis Swarneri  Sh Sh ’ Others
1 22 (7) 1 2 2(2) 2 (a)
2 11 (5) 3 21 - -
3 9 (4) - - - -
4 6 (4 1 - 1 (b)
5 13 (9) 4(1) 1Q1) - -
6 4(1) - - - 2 (c,d)
7 5 (4) 1 - - 1(b)
8 5(2) 2 - - -
9 - 1 2 - 2 (a,b)
10 3 (0) - - - -
11 1 - - - -
12 4 (3) - - 4 (4) -
Total 83 13 8 6 8

*See table 2. Figures in parentheses are clinically important isolates. Letters in parentheses
indicate species: a: S simulans, b: S capitis, c: S lentus, d: S xylosus.

Table 4 Lectin agglutination patterns and antibiotic resistance

Number (%) of strains resistant to:

Lectin* Total

pattern strains E CN F C M
1 29 11 (38) 11 (38) 4 (14) 0 6 (21)
2 16 4 (25) 3 (19) 2 1 7 (44)
3 9 4 4 0 0 3
4 9 1 5 0 1 0
5 18 5 (28) 8 (44) 2 (11) 1 6 (33)
6 6 1 0 1 1 0
7 7 1(14) 3 (43) 0 0 1(14)
8 7 2 (29) 2 (29) 1 1 2 (29)
9 5 2 1 1 0 1

10 3 0 2 0 0 2

11 1 0 0 0 0 0

12 8 4 5 1 1 4

Total 118 35 (29-7) 44 (37:3) 12 (10-2) 6 (5-0) 32 (27'1)

*see table 2. E: erythromycin; CN: gentamicin; F: fusidic acid; C: clindamycin; M: methicillin.
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subsequent tests harvested cells were used
with no further treatment.

Interactions between bacterial cells and
lectins were assayed in microtitre plates. One
50 ul drop of lectin was added to an equal
volume of bacterial suspension in a U-bot-
tomed microtitre tray. Reactants were mixed
thoroughly and incubated at room tempera-
ture for one hour followed by overnight
refrigeration at 4°C. Negative controls were
run for each strain consisting of 50 ul bacter-
ial suspension of coagulase negative staphylo-
cocci with an equal volume of PBS.

In the positive reactions with lectin the
bacteria failed to settle as a compact button
of cells. The reactions observed ranged from
formation of a complete carpet of aggluti-
nated cells to varying degrees of inhibition of
button formation surrounded by agglutinated
bacteria. In the negative reactions and control
suspensions the bacteria settled down as a
compact, smooth, round button of cells with
complete clearing of the bacterial suspension.
When a preparation autoagglutinated, repeat
testing provided a cell suspension which gave
satisfactory button formation in the controls
every time.

Results

A panel of four lectins agglutinated 93:2% of
the 118 isolates tested. Lectin STA aggluti-
nated 48:3%, WGA 22:0%, Con A 76:3%
and LP 41:5% of the strains, respectively.
The reactivities of these four lectins with dif-
ferent species of coagulase negative staphylo-
cocci is shown in table 1.

The agglutination reaction patterns seen
with the four lectins shown in table 2 were
neither associated with biochemical proper-
ties nor species (table 3). There was no
observed correlation between the lectin reac-
tion, clinical relevance of the strain, nor
antibiotic resistance (table 4). Three lectins—
PNA, BPA, and WFA—were non-reactive
with the strains of coagulase negative staphy-
lococci tested.

A significantly higher number of slime pos-
itive strains (n = 58) were present among the
90 Con A agglutinating strains compared
with seven strongly slime positive strains
among the 28 non-reactive strains (p <
0-0006; y* test with Yates’ correction).

This series of coagulase negative staphylo-
coccial strains contained repeat isolations
from 14 patients. Details of the lectin aggluti-
nating patterns of the isolates are given in
table 5.

Discussion

The results indicate that coagulase negative
staphylococci produce reactive substances on
the bacterial surface which can be used to dif-
ferentiate strains. Intraspecies strain differen-
tiation by lectin agglutination is important
because around 70% of the clinical isolates
belong to one species, S epidermidis.® Triticum
vulgaris (WGA) and STA binding shows that
the cell surface of coagulase negative staphy-
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Table 5 Lectin agglutination patterns of repeat coagulase negative staphylococci isolates

First isolate Second isolate
Lectin* Lectin* Interpretation of

Patient  partern Species pattern  Species lectin patterns CIS
1 1 S epidermidis 1 S epidermidis Indistinguishable S
3 S epidermidis 2 S hominis Different C
2 12 S haemolyticus 12 S haemolyticus Indistinguishable S
3 12 S haemolyticus 12 S haemolyticus Indistinguishable S
4 3 S epidermidis 3 S epidermidis Indistinguishable S
8 S warneri 7 S epidermidis Different C
5 1 S epidermidis 1 S epidermidis Indistinguishable S
6 2 S epidermidis 2 S epidermidis Indistinguishable S
7 11 S epidermidis 1 S epidermidis Similar S
8 5 S epidermidis 7 S epidermidis Similar S
9 4 S epidermidis 3 S epidermidis Different S
s S epidermidis 9t S epidermidis Different S
10 3 S epidermidis 1 S epidermidis Different C
11 11 S epidermidis 8 S epidermidis Different C
12 4 S warneri 8 S warneri Different C
13 10 S warneri 11 S epidermidis Similar C
14 3 S epidermidis 9 S capitis Similar C

*See table 2. $Third and fourth isolations from same patient. Similar strains differ by one lectin
reaction. S = clinically relevant, C = contaminant.

lococci contains N-acetyl glucosamine
residues, and reactivity with Con A is consis-
tent with the presence of a mannose compo-
nent of the cell wall.® The crude Limulus
preparation contains many lectins, as yet
unidentified.* The absence of agglutination
with PNA, which detects f-D-gal-(1,3)-D-
Gal-NAc, and with both BPA and WFA,
which detect f-D-GalNAc, suggests that
these sugars are not present on the reactive
surface of coagulase negative staphylococci.

The growth media used can significantly
influence the agglutination reaction of coagu-
lase negative staphylococci with the lectin
from Con A.” Ludwicke et al showed that the
degree of agglutination with this lectin was
proportional to the amount of slime produced
on different media.® In our study slime pro-
duction was also more common among
strains reactive with Con A. Bacteria washed
in PBS were not suitable for detection of
lectin agglutination, presumably due to loss
of the active cell surface component. These
findings further support the role of a water
soluble layer (resembling slime) in the lectin
binding property of the cell.

Tests carried out simultaneously on repli-
cate cultures exhibited satisfactory repro-
ducibility, but some strains showed variation
in the reproducibility of the lectin agglutina-
tion pattern on subsequent repeat testing.
Similar day to day analytical variation and

763

lectin batch variation have recently been
reported by Jarlov et al.® These workers incor-
porated an allowance for this variation into
the enzyme linked immunoabsorbent assay
technique used.’ Bacteria grown on a defined
media which can enhance the production of
chemically consistent cell surface components
may improve the reproducibility of the reac-
tion with lectins.!® The sensitivity of the reac-
tion may be enhanced by the use of
biotinylated lectins.’

Among the limited number of repeat isola-
tions of coagulase negative staphylococci in
this series, those from clinically important
infections, with one exception, had indistin-
guishable or similar lectin reactions. The con-
taminant isolates exhibited varying degrees of
differences in the lectin reaction, often
accompanied by differences in species identi-
fication.

Lectin reactions provide an attractive alter-
native method of typing organisms in labora-
tories with no specialised facilities. The tests
are inexpensive, require no special equip-
ment, and are simple to perform, discrimina-
tion can be increased by including other
reactive lectins.
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