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INTRODUCTION

Proteins are generally adsorbed any interf-
liquid/solid, liquid/liquid.
There aretwo significant consequences of this

ace; liquid/gas,

absorption; 1) alteration occur in the secondary
and tertiary structure of the adsorbed protein,
usually in the direction of a less folded mole-
cule, and 2) the properties, both physical and
chemical, of the surface to which the protein
1s adsorbed are changed.

In the great part of oral pathological proc-
to a solid/
liquid interface, where the solid has so extr-

€ss occurring in close connection

aordinary surface properties as the apatite, it

is likely that concentration gradients are for-
med between the very interface and the bulk
of the solution. Another important conseque-
nce of the properties of the surface of the
apatite crystals would be the interaction with
biologically active compounds, eq. enzymes.
Ericson® chromatographed samples of saliva
proteins on apatite column and observed that
a sialic acid-rich fraction was most strongly
retained by the apatite. Recently, McGaughey
and Stowell,® Hay® and Ericson® haves inve-
stigated the possiblity that selective adsorpti-
on of some of the saliva protein can be re-
sponsible for the early stages of pellicles
formation. McGaughey and Stowell,? using

batch adsorption technic and histochemical

*This study, was partly supported by the reach grant from Ministry of Education.
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methods, concluded that some of the salivary
sialoproteins were the most strongly adsor-
bed. However, the results obtained by
Hay®

sialoproteins are adsorbed

indicated that, although the saliva
at ‘the apatite:
saliva ratios used, there is a sialic acid free
protein fractin adsorbed at lower apatite:
saliva ratios that represents the most selecti-
velyadsorbed protein.

The present series of experiment were per-
formed to study the adsorption of amylase
and ribonuclease on the surface of enamel and
dentin powder, using batch adsorption tech-
nic. The adsorption to and elution of saliv-

ary protein from human enamel and dentin

powder was studied under various conditions.
MATERIAL AND METHOD

Preparation of cnamel and dentin po-
wder: The enamel and dentin powder were
dental
clinics in seoul area. After removal of cario-

obtained from 200 pooled teeth from

us lesions and the enamel

fillings, were
the dentin,

carborandum disc, and

mechanically seperated from
using chisel and
the seperated enamel and dentin were crus-
hed to powder, using a steel mortar and
pestle and then iron contamination removed
with a magnet. Thereafter only the enamel
through 120

mesh sieve and failed to pass 200 mesh sieve

or dentin particles that passed
was selected by using Ro-tap sieve shaker.

The powdered enamel and dentin between

120—200 mesh sieve size were then dried in
the oven at 105°C for 2 hours and stored in
desiccator.

Collection of saliva: Whole saliva was
collected after the donor had rinsed his mouth
thoroughly with water and was stimulated by
chewing gum. The first 10 ml. was discarded

and the saliva samples were centrifuged for

ten minutes at 2,000 xg at 5°C.

Adsorption of salivary protein by ena-
mel and dentin: Columns of enamel and
dentin were prepared using 2.5 ml. plastic
syringe and 3 gm. of 120—200 mesh sieve en-
amel or dentin powder supported on a filter
paper disk. After flushing the column with
water, 3 ml. of whole saliva was run into the

column and allowed to equilibrate 45 minutes.

Elution with several eluent: The adsor-
bed proteins were subsequently eluted with 2
ml. of distilled water, 3 M NaCl, 0.1 M pho-
sphate buffer, pH 7.1, 0. 1M phosphate buffer
containing 0.2M EDTA, and finally with dis-
tilled water. Each collected eluate fractions
were dialyzed against water for 24 hours.
This dialyzed eluate were evaluated in amyl-
ase and ribonuclease activity.

Determination of salivary enzyme acti-
vity; 1) Amylase® : Amylase activity was
measured colorimetrically using dinitrosali-
liberat-

cylic acid, for determination of the

ed reducing sugar during incubation. One
amylase unit was defined as the amount of
reducing sugar, liberated after 6 minutes re-
action of pH 6.9 at 37°C, which is equiva-
2) Ribonuclease®: Ri-
bonuclease activity was determined, as descri-
bed by Roth,
id soluble nucleotide on incubation of 0.25%
RNA with or without 2mM PCMB and enz-

yme solution(eluate fraction) in a final vo-

lent to 1 mg maltose.

by following the release of ac-

Incubation at 37°C were car-
buffer, pH 8.0, for

reaction

lume of 2ml.
ried out in 0.04 M tris
alkaline ribonucleass activity. The
was stopped by the addition of 2ml. of acid
ethanol solution. After standing in 0°C for 18
hours, the acid soluble nucleotides were deter-
mined by measuring the extinction at 260 mu
in a Beckman model DU spectrophotometer.
Activities were represanted as optical density
difference between the final diluted samples
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from incubated and controled reaction mixtu-
res. Free ribonuclease activity was calculated
by substracting the free activity from the
total
PCMB.
Protein determination: The protein cont-
ent was monitored by the method of Lowry
et al. in order to obtain specific activity of

enzymes.

activity measured in the presence of

Bovine serum albumin(Nutritional
Biochemical Corp.) was used as standard det-
ermining the nitrogen content of it by Kjeld-

ahlometry.
RESULT AND DISCUSSION

For the any help in studying of the intera-
ction of salivary protein with enamel and
dentin, this present paper was undertaken to
observe the adsorption of salivary proteins
to human tooth under various condition,
and the effect of adsorption on the biological
activity of amylase and ribonuclease
va. Saliva is difficult to use

in sali-
in adsorption
studies, because the mucin tend to precipita-
te, forming a viscid mass with enamel or
dentin powder. Centrifugation of whole sal-
iva reduced the tendency for precipitation.
Since the whole saliva samples were obtained
by centrifuging out organisms and food deb-
ris, it seemed possible that some of the prot-

ein were being lost in the

rejected whole

Table ] Relative amounts of salivary proteins
desorbed from human enamel and dentin
powder by various eluents.

salivary solids. Robinovitch® suggested that it

would be relatively easy to use apatite pro-

tein.
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Fig.1. Percentage of salivary proteins desorbed
from human enamel and dentin.

From Table] and Fig1 it is evident that the
protein content in each eluate fraction of sa-
liva mixture is similar, but the last water elu-
ate protein content is lesser than the former
eluates. Table I shows the relative amounts of
protein in each eluate compared with the total
protein content of the initial saliva mixture.
Total values higher than 100% in the Lowry
procedure are due to interference by ftraces
of EDTA, which could not removed by dialy-
sis.

Table § Adsorption of salivary amylase from
centrifuged whole saliva by hwman ena-
mel and dentin powder.

{ Enamel \ Dentin
Enamel Dentin Eluents i Amylase Spevci‘f_ic‘ | f%\rr{yl'a_se [ ’Spqci.f_ic
i . e |actiny | sctivity | activity
mg. /ml. l % mg. /ml. J % | eluent) | protin) | eluent) potein)°
saliva 1.73 100 1.73 100 saliva 4,00 2.3 4,00 2.3
H,0O 0.62 35.8 0.65 37.6 H,0 2.88 4.6 2,66 4,09
NaCl 0.48 27.7 0.51 29.5  NaCl 3.29 6.9 3.53 6.9
PO, 0.41 23.7 0.39 22.5 PO, 2.58 6.4 3.08 7.9
POLDTA 0.58 33.5 0.58 33.5 POLEDTA — — —_ e
H,0 0.17 9. 8 0.19 11,0 H,O (0.21) 1.2 0.23 1.2
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Amylase activity was determinated in who-
le saliva and in the eluate {ractions, following
the result as appeared in Table [. It is cha-
racteristic that amylase activity is not prese-
nted in the phosphate buffer containg EDTA,
which means that EDTA denaturate this biol-
ogic activity of desorbed protein, and that
amylase activity of NaCl eluate fraction is
higher than any other fractions, which was
considered that chloride ion can activate this
enzyme activity. Amylase requires chloride

for activation, althcugh some other anions

can substitute for it.®

Table W[ Adsorption of alkaline ribonuclease
from centrifuged whole saliva by human
enamel and dentin powder (alkaline
ribonuclease activity was represented as
optical density difference between the
final diluted samples from incubated and
control reaction mixture)

Enamel [ Dentin
4 e Tatent T Fre T Tateni
Eluents | pNase i RNase 5 RNasc ] RNase
(optical density differe nce)
WS 0.645 0.38 0. 645 0.38
H,O 0.432 0.10 0.47 0.15
NaCl 0.55 0.05 0.47 0.13
PO, 0. 37 0,20 0.51 0,26
POEDTA — - — —
H,O 0.22 0. 1% 0.16 0.07

Alkaline ribonuclease activity was detected
in centrifuged whole saliva and in each eluate
fractions as seen in Table 1.

According to Table H[. there is not any
change or alteration of both alkaline ribonuc-
lease in each eluate fraction, because of the

presence of biological activity in all eluate
fraction, but as same in amylase, the EDTA
eluate fraction does not present the ribonucl-
ease activity.

These results indicates that salivary prote-
in is adsorbed to the enamel and dentin po-

wder, and that the tertiary structure has not

n powder

deformed in the reason of the remaining act-

ivity of amylase and alkaline ribonuclease.
And it is tempting to speculate that a mech-
anism may exist that modifies those proteins
exhibiting the selective adsorption and desor-
ption behavior.

This results also suggest that it would b=
relatively easy to use apatite columns or bat-
ch adsorption methods to isolate the sclectiv-
ely adsorbed protein. Therefore this techn'g-
ue should prove wuseful in the further undecr-
standing of salivary proteins and their cha-

nges in pathological conditions.

CONCLUSION

For the elucidation of the interaction of sal-
ivary proteins with human enamel and denti-
in vitro, salivary protein adsorp-
powder column

bed to enamel and dentin

from centrifuged human whole saliva were
subsequentially eluted with water, 3 M NaCl,
phosphate buffer, pH 7.1, 0.1 M, phosphate
buffer containing 0.2 M EDTA, and finally
water. The collected eluate fraction was ass-
ayed in salivary amylase and alkaline ribonu-
clease activity and evaluated the protein con-
indicate that 1) salivary

tents. This result

amylase and ribonucelase from centrifuged

whole saliva, were all adsorbed to enamel
and dentine powder and that 2) they were all
3 M NaCl,
buffer except with EDTA containing phospha-
te buffer.
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