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Improvement of an hydroxyapatite bead adherence assay for
Streptococcus sanguis
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Department of Microbiology, College of Dentistry, Seoul National University

ABSTRACT: The purpose of the present investigation was to improve several procedures being used in
the adherence assay of Streptococcus sanguis cells to hydroxyapatite (HA) beads and to study the effect
of the beads on the counting of radioactivity. The standard adherence assay involved the adherence of
radiolabeled bacteria to 40 mg of HA beads. The beads were mixed with [ 'Hlthymidine-labeled bacterial
cells and incubated for 60 minutes at room temperature. Unadsorbed cells were removed, the beads
with adsorbed cells were dried, and the radioactivity was monitered in a scintillation spectrometer.
The 30 seconds sonication of cells in a form of long chains appesared to be adequate for obtaining
mostly singlet or doublet cells. Unlike the counting of S. sanguis cell suspension, bacterial cells adhered
to HA or saliva-coated HA (SHA) required smaller volume (2.5 mJ) of scintillaton fluid for better coun-
ting. Eighteen percent quenching of counts could be attributed to the beads. Among 3 procedures com-
monly used to equilibrate the beads for adherence assay, no differences were found in their effective-
ness. The HA beads on which the bacteria remained attached in scintillant during the counting were
found to be the source of sample self-absorption representing 34.5% of the total radioactivity counts re-

sulting from the beads dissolved in HCI solution.
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Table 1. Average number of Streplococcus sanguis cells
per chain after sonication of cultures for dif-
ferent time periods. The bacterial cultures
used were harvested at the designated time
intervals

Senication Culture harvest time (hr)
time period
(sec) 12
10 3.61+3.02¢ - — —
30 1.87+1.06 2.21+1.6 2.37+1.48 2.36+1.26
60 2.01+1.34 1.58+0.71 1.58+0.83 1.78+0.9

90 1.66+1.04 1.79+1.14 1.71+1.0 1.70+1.09

16 20 24

2Mean + standard deviation of the mean.
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Table 3. Effect of HA bead on radioactivity counting of

labeled Streptococcus sanguts suspended in
K-bufter

Relative CMP % Reduction

Cells (0.1 m) 100 0
Cells with 40 mg HA 81.8+2.5¢ 18.2

?Mean #+ standard deviation of the mean; n = 10.
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Table 2. Effect of scintillation fluid volume on counting radiolabeled Streptococcues sanguis either suspended in K-butfer
or adsorbed onto SHA, as expressed in counts per minute

Bacterial Scintillation fluid volume (m/)

cells 20 15 10 5 2.5 1.25
Suspended, 1009 103.1 81.4 73.7 — -
0.1ml/(n=12) +4.3% +7.7 +5.3

SHA-adsorbed — 1004 114.5 120.2 127.7 111.9
(40 mg HA) (n = 20) +7.3 7.5 +8.8¢ +3.5

2For suspension counting, the CPM from 20 m/ fluid was adjusted to 100; for counting SHA-adsorbed cells, the CPM

from 15 m/ fluid adjusted to 100.
®Mean + standard deviation of the mean.
P<0.01.
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Table 4. Comparison of three methods of equilibrating
HA beads for adherence assay

Equilibration Cells adhered Relative
time (hr) to 40 mg SHA¢ adherence (%)

0 1.36 x 108 100

1.5 1.32x 108 97

12 1.39% 108 102

aInput Streptococcus sanguls cell titer: 2 x 108 cells/ml.

Table 5. Comparison of the CPM from the initial coun-
ting of bacterial cells adhered to 40 mg of
saliva-coated HA beads and that from recou-
ting of the beads with fresh cocktail after
decanting the initial cocktail whose CPM was
also determined and included

Total CPM from

Source of Count rate beads with fresh Relative

radioactivity (CPM) cocktail and CPM(%)
decanted one

Beads with 11,120 — 100

witial cocktail + 987¢

Beads with 11,138

fresh cocktail +1,373

Cocktail 28 11,166 100.4

decanted +13

“Mean + standard deviation of the mean; n = 10.
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Table 6. Relative CPM obtained from counting Strep-
tococcus sanguds cells adhered to 40 mg of in-
tact beads, of the beads dissolved in 0.33 N
HCI, and the cells desorbed from the beads
with 0.5 M phosphate buffer

Beads dissolved  Beads desorbed

Intactbeads o ' 00 N HCL with 05 M PB
(A) (B) (©)
HA 100 152444080 218.8+39.5
SHA 100 153.2 + 33.8¢

145.5+ 27 .4¢

@ Each values are the average of 4 experiments done with
duplicates or triplicate samples + standard deviation.

®The difference between B and A was significant at
P<0.025.

“The difference between € and A was significant at
P <0.005.

4 The difference between B and A was significant at
P<C0.005.

¢ The difference between C and A was significant at

pP<0.01
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