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[. INTRODUCTION

Within the oral cavity, there are a number of
mechanisms that protect the body from a variety
of harmful agents. The nonspecific host defense
includes physical, chemical, and humoral mecha-
nisms, Within the latter category, much attention
has been focused upon the lysozyme, lactoferrin,
and salivary peroxidase systems”. The peroxi-
dase systems in human saliva consist of
peroxidase enzymes, hydrogen peroxide(Hz0y),
and thiocyanate ion(SCN™). All components of
the peroxidase systems are normal constituents
found in human saliva. The major sources of
human whole saliva peroxidases are the salivary
glandszz' and thiocyanate ion is also present in
parotid:"‘). submadibular‘“, and whole salivaS),

which is derived not only endogenously during
detoxification reaction between thiosulfate and
cyanide but also exogenously after ingestion of
the anion, its esters, or other precursor
compounds such as nitriles and isothianates.
Hydrogen peroxide(H20;) is produced by several
oral bacteria in which especially S. sanguis, S.
mitis, and S. mutans excrete large amounts of
hydrogen peroxide(H:0;) in the present of
glucose®.

The peroxidase enzymes catalyze the oxidation
of the thiocyanate ions(SCN') by hydrogen
peroxide(H:02) to generate the oxidized forms,
hypothiocyanous acid(HOSCN) or the hypothio-
cyanite anion(OSCN™"?.  Peroxidase-system-
generated HOSCN/OSCN™' are found to be
antibacterial, especially at low leO‘m.

The oxidation of sulthydryl(SH) groups of
enzymes and proteins has been considered to be
the key to the antimicrobial action of salivary
peroxidase systems. This oxidation reaction in-
activates bacterial enzymes, including hexokinase,
glyceraldehyde-3P-dehydrogenase, with subse-
quent inhibition of the whole glycolytic pathway
0 The peroxidase systems also block glucose
uptake, inhibit amino acid transport, damage the
inner membrane leading to leakage of amino acids
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and K ions from bacterial cell, and disrupt
electrical gradjents7).

Previous in vitro studies support that salivary
peroxidase systems are antimicrobial against
many oral bacteria'®, fungila), and virus'?. Among
the susceptible bacteria are such clinically
important species as lactobacilli, streptococci and
actinomycesg).

The limiting component for the production of
HOSCN/OSCN' is hydrogen peroxide (HzO»), of
which normal level is too low to activate the
biological inhibiting system in saliva®. Therefore,
previous attempts to enhance the activity of oral
peroxidase systems have been based on the
addition of H20s-generating enzymes to tooth-
pastes or mouthrinses'®"”, However, studies
using toothpastes other than Biotene®(Laclede
Professional Products, Gardena, CA, USA), a
peroxidase-system-containing toothpaste, have
not reported any increase in salivary HOSCN/
OSCN  levels. The clinical effects are still
controversial”.

Biotene® was the unique toothpaste which con-
tained the complete components of the peroxidase
system, Since development, it was effective in
inhibiting the growth of a number of microor-
ganisms in vitro tests. Although very little in
vivo study existed, two preliminary studies rep-
orted that peroxidase system administered by a
toothpaste improved gingival health in irradiated
head and neck cancer patients’ ¥ reduced peri-
odontal probing depth, decreased pocket bleeding
in radiation - induced xerostomic patients when

compared with a common fluoridated toothpaste
19)

However, recent studies in healthy subjects
reported that the use of Biotene® twice a day did
not affect the levels of mutans streptococc,
lactobacilli, total streptococci, or total microbial
flora in whole saliva and dental plaquem”. The
fact that saliva samples in these studies were not
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collected within maximum generation time of
HOSCN/OSCN™  after toothbrushing indicated
that the bacteria could have recovered from the
inhibitory effects of HOSCN/OSCN .

The objectives of the first study on healthy
subjects were to assess the levels of HOSCN/
OSCN’ generated in human stimulated whole
saliva after the use of a peroxidase-system-
containing toothpaste(Biotene®) and then to det-~
ermine the maximum generation time of HOSCN
/OSCN'. The effects of a 2-week daily use of this
toothpaste were evaluate on the values of salivary
flow rate, pH, viscosity, and the levels of S.
mutans and lactobacilli, the principle oral cario-
genic bacteria.

The second study on xerostomic patients was
designed to determine the maximum generation
time of HOSCN/OSCN  after the use of tooth-
paste containing or devoid of peroxidase system
and to compare the effects of use of the each
toothpaste on the levels of S. mutans and
lactobacilli before with those at maximum
generation time of HOSCN/OSCN  after tooth-
brushing. The comparison between experimental
group and control group was also conducted for
the purpose of this study.

O. MATERIALS AND METHODS
1. Subjects and saliva collection

the study on healthy subjects

Two different types of studies on healthy
subjects were performed. Seven healthy dental
students(age; 23-25 years) participated in one
cross-over study, separated by a 1-week
washout period, that assessed the levels of
HOSCN/OSCN  and determined the maximum
generation time after toothbrushing with tooth-
paste containing or devoid of peroxidase system.
Saliva samples were collected between 9:00 a.m.



and 10:00 am. Gumbase-stimulated whole saliva
was collected before toothbrushing, at 5, 15, 30,
and 60 min. after toothbrushing with peroxidase-
system-containing toothpaste(Biotene®) or fluori~
dated toothpaste devoid of peroxidase system.
These samples were centrifuged at 2500 rpm for
15 min, for assay of hypothiocyanite.

Sixteen healthy dental students(age: 22-29
years) were included in the other study that
evaluated antimicrobial effects of Biotene® after a
2-week daily use. After baseline measurements,
half the participants were randomly given per-
oxidase-system-containing toothpaste (Biotene®)
while the other half were given fluoridated
toothpaste devoid of peroxidase system. All the
subjects were asked to use the same amount(l
inch) of the experimental toothpaste twice a day
for two minutes and advised to refrain from using
any other oral hygiene or antimicrobial products.
Gumbase-stimulated whole saliva was collected
at maxirnum generation time of HOSCN/ OSCN
(30min.) after toothbrushing, before and after a
2-week daily use of allocated toothpaste. Saliva
samples were collected between 900 am. and
10:00 a.m. and immediately submitted to microbial
assay.

The subjects who were excluded from this
study, included those who were currently in
medication, maintained some type of infectious
disease and smokers. The participants of this
study were not allowed to eat, drink, or smoke
prior to saliva collection.

the study on xerostomic patients

Eight patients who had pronounced xerostomia
as measured by the drooling test, attended a
I-week crossover trial with Biotene and a sepa-
rate control toothpaste. The salivary secretion
rates of stimulated whole saliva were equal to or
less than 35 ml while the mean values were 2.8
ml for 5 minutes.

Gumbase-stimulated whole saliva was collec-
ted by the same method as the first study with
the exception of collecting time. Stimulated whole
saliva was collected before toothbrushing, at 15,
30, and 60 min. after toothbrushing with Biotene®
or fluoridated toothpaste devoid of peroxidase
system and centrifuged at 2500 rpm for a 15 min.
for assay of hypothiocyanite. Saliva samples
collected before toothbrushing and at maximum
generation time of HOSCN/ OSCN" (30min.) after
toothbrushing with Biotene® or control toothpaste
were used for microbial assay.

2. Chemical assay of HOSCN/OSCON"

The levels HOSCN/OSCN  in stimulated whole
saliva were quantified by the method described
by Aune and Thomas® and modified by Pruitt et
al”. The concentration of HOSCN/OSCN ™ was
spectrophotometrically analyzed by the reaction
with the colored anionic monomer of 55-dithiobis
-(2-nitro-benzoic acid)(Nbs); and calculated from
the difference of absorbance at 412 nm following
the oxidation of 5-thio-2- nitrobenzoic acid(Nbs)
to 5,5-dithiobis-(2-nitro- benzoic acid)(Nbs); by
OSCN' ions assuming a molar absorption coeffi~
cient of 13600 M* cm® .

3. Determination of salivary flow rate of
stimulated whole saliva

After collection of gumbase-stimulated whole
saliva, flow rate was determined by calculating the
volume(milliliters) of collected saliva per minute.

4. Salivary pH determination
Salivary pH was assessed electrometrically
with microprocessor-based pH/ion meter DP-830

(Dong-Woo Medical Co., Seoul, Korea). Before
each measurement, the electrode was standardi-
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zed with pH 4.0 and 7.0 buffer solution to ensure
the accuracy of the results. The same electrode
was used in each recording throughout the
experiment. For increased accuracy, the pH of
collected saliva samples were measured within a
few minutes after collection.

5. Salivary viscosity determination

Viscosity measurements were performed at
370 + 02 °C with model LVT Wells-Brookfield
cone-and-plate digital viscometer(Brookfield En-
gineering Laboratories, Stoughton, MA, U.S.A.).
A 0.8-degree cone(model No. CP-40) was utilized
in this experiment. A 0.5-1.0 ml of the collected
sample was used in each test and the viscosity
values were recorded in centipoise(cps) at shear
rate 4500 sec”.

6. Microbial assay

After serial tenfold dilutions, the bacteria
samples were plated as follows: S. mutans and
lactobacilli were cultivated on Mitis Salivarius
Bacitracin(MSB) and Rogosa SL agar plates
respectively. S. mutans were incubated for 2 days
in an anaerobic jar(DiFco Co. Ltd) at 37 °C and
lactobacilli were incubated for 3 days at 37 °C.
After the appropriate incubation period, the
number of colony forming units(CFU/ml) was
determined.

7. Statistical analysis

T-test and analysis of variance(ANOVA) with
multiple comparison were used to compare the
mean values and standard deviations. Oneway
ANOVA with multiple comparison was used to
compare differences in the generation of
hypothiocyanite ion between different collecting
times.
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M. RESULTS

the study on healthy subjects

The levels of HOSCN/OSCN were signi-
ficantly increased in stimulated whole saliva from
the group that used peroxidase-system-contai-
ning toothpaste at 30 min. after toothbrushing
with mean level of 25uM. There were no
significant differences before toothbrushing, at 5,
15, and 60 min. after toothbrushing between the
two groups(Table 1. Fig. 1). The concentration
of HOSCN/OSCN in the group that used
peroxidase-system-containing toothpaste gradu-
ally increased up to 30 min. but were found to be
irregular in the control group.

The values of salivary flow rate, pH and
viscosity at shear rate 450.0 sec” in stimulated
whole saliva were not significantly different
between before and after a 2-week daily use of
the experimental toothpastes(Table 2).

After a 2-week daily use of experimental
toothpastes, the levels of S. mutans and
lactobacilli  were relatively lower in the group
that used toothpaste containing peroxidase
system but statistically no significant differences
were observed (Table 3, Fig 2, 3).

the study on xerostomic patients

The levels of HOSCN/OSCN in stimulated
whole saliva of xerostomic patients were signi-
ficantly increased after using both experimental
toothpastes. Resuts indicated that they were sig-
nificantly higher in the group that used toothpaste
containing peroxidase system (Biotene®) at 30
min. with a mean level of 61.7 # M and at 60 min.
with a mean level of 59.8 # M after toothbrushing
(Table 4, Fig. 4).

The levels of S. mutans and lactobacilli at 30
min. after the use of toothpaste containing
peroxidase system(p < 0.01) or toothpaste devoid
of peroxidase system(p < 0.05) were significantly
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Fig 1. Comparison of effects of brushing with experimental toothpastes on the generation of
hypothiocyanite in stimulated whole saliva of healthy subjects

Table 1. Effects of experimental toothpastes on the generation of hypothiocyanite in stimulated whole
saliva of healthy subjects

Cont Time Baseline Ts Tis Two Tw d(izfj?}:eg:(fugl
' + + + + +
(2 mol) mean*S.D. mean £S5.D. meantS.D. meantS.D. mean+S.D. (ANOVA)
(To,Ta)'
Biotene grou (Ty Tan)”
P8I 962102 15377 180287 %2+68 23.1£50 (Ts T
(N - 7) L]
(Ts,Teo)
(T5,Ts)
Control group (TsTeo)™
16511, 1949, 719, 618, 2E11. .
N =7 651113 94%96 147198 15686 192%11.7 (T Te0)
difference
between groups N.S. N.S. N.S. * N.S.
(t-test)

* 1 Statistically significant (p < 0.05)
**  Statistically significant (p < 0.01)
N.S. : Not significant
T. : Time after toothbrushing( a min.)
SD : Standard deviation

lower than those of before toothbrushing. The
group that used toothpaste containing peroxidase
system measured a significantly lower level of S.
mutans(p < 0.05) than the control group. The

levels of lactobacilli were slightly lower in the

group that used peroxidase-system-containing
toothpaste(Biotene@’) but no statistically signi-
ficant difference was observed(p = 0.065) (Table
5, Fig 5, 6).
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Table 2. The values of salivary flow rate . pH. and viscosity at shear rate 450.0 sec™ before and after
a 2-week daily use of the experimental toothpastes in stimulated whole saliva of healthy subjects

Biotene group

Control group

difference between

oups
(N =8) (N =8 e
Flow rate(ml/min) Baseline{mean=S.D.) 90 + 43 64 £ 19 NS.
2 weeks(mean+S.D.) 83 £ 42 62 £ 13 NS.
difference in each group (t-test) NS. N.S.
Salivary oH Baseline(mean£S.D.) 71 £ 03 71 £ 02 N.S.
2 weeks(meantS.D.) 70 = 03 70 £ 02 N.S.
difference in each group (t-test) N.S. N.S.
viscosity(cps) ) Baseline(mean=S.D.) 030 £ 012 030 + 028 NS.
2 weeks(meantS.D.) 029 + 0.13 029 £ 010 N.S.
difference in each group (t-test) NS NS.

N.S. : Not significant

S.D. : Standard deviation

Table 3. Effects of a 2-week daily use of the peroxidase containing toothpaste on the numbers of
bacteria in stimulated whole saliva of healthy subjects.

Biotene group

Control group

difference between

Colony Forming Units(CFU/ml) (N = 8 (N = 8 (groups
t-test)
S s (mfi‘iii?fm 59 77 49 * 48 NS.
(x10) e 28 + 26 27 + 27 NS.
Lactobacilli (mgjjiusli).) 15+ 34 15+ 23 NS.
(x10) (mia:—ids(i).) 23 + 32 34 + 31 NS.

N.S. : Not significant  S.D. : Standard deviation

6 / Biotene
2] m Control
=
2 5
2~
E 2 4
2 X
=
g 3
S
(3]

2 week

Baseline

Fig. 2. Comparison of effects of a 2-week daily use of experimental toothpastes on the numbers of
S. mutans in stimulated whole saliva of healthy subjects.
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Fig. 8. Comparison of effects of a 2-week daily use of experimental toothpastes on the numbers of
actobacilll in stimulated whole saliva of healthy subjects.

Table 4. Effects of experimental toothpastes on the generation of hypothiocyanite in stimulated whole

saliva of xerostomic patients

Time . . . . difference
Conc. ™~ Baseline D5 T Teo in each group
‘ + + + +
(e mol) mean * SD. | mean £ SD. | mean £ SD. | mean * SD. (ANOVA)
(T, Tis)
Biotene grou (ToTy)”
ene group 144+ 130 | 78+ 161 | 617 £ 68 | 598 + 108 (To,Tw)""
IN=8 , "~
{Ths, Tw)
{Tis,Te)™
(To,TisY
Control group + . . ‘ + (To,Ta)™
(N = 8 109 £ 110 161 * 99 254 © 108 2.7 * 140 (To Te)™
(T, T)™
difference between
groups(t-test) NS. NS. ** '

* . Statistically significant (p < 0.05)
**  Statistically significant (p < 0.01)
N.S. : Not significant

SD : Standard deviation

T. : Time after toothbrushing( a min.)

V. DISCUSSION

The role of oral microorganisms as a major
factor in the aetiology of dental diseases is now
clearly recognized. However, not all patients have
either the ability or motivation to control the
microbial factors to prevent associated diseases.
Thus, there has been an increasing interest in

both natural and artificial methods that can
improve the efficiency of the usual oral hygiene
methods and additional inhibition of bacteria left
behind after routine oral hygiene care, which is
worthy of investigation. A number of oral
antimicrobial chemicals have been employed in
inhibiting oral bacteria and preventing oral
disease but the long-term use of artificial
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Fig. 4. Comparison of effects of brushing with experimental toothpastes on the genseration of
hypothiocyanite in stimulated whole saliva of xerostomic patients

Table 5. Effects of use of experimental toothpastes on the numbers of bacteria in stimulated whole

saliva of xerostomic patients.

Biotene group

Control group

difference between

Colony Forming Units(CFU/ml) (N = 8 (N = 8 (gtiti;lsts)
S s 1 (mgiﬁ?}) 778 £ 417 | 1081 = 1000 NSS.
C10) 30 m”'(;it:;fggmhi“g 121 + 081 | 628 + 522 x
difference rin each group (t-test) % *
Loctobacill (mgaai‘f_fgf’m 158 + 957 | 1298 * 831 NS.
(109 0 "ﬁ“'(;if;fggﬁmsmng 348 + 312 | 723 %52 NS.

difference in each group (t-test)

* ¥k

*

* Statistically significant (p < 0.05)
=« Statistically significant (p < 0.01)
N.S. : Not significant

SD : Standard deviation

antimicrobial agents may give rise to serious side
effects. Therefore, it has been expected that the
remedy containing antimicrobial substances
proper to saliva could be safely utilized to prevent
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and treat oral diseases.

The peroxidase antimicrobial system is a
naturally occurring system which has been
proven to be both bacteriostatic and bactericidal
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Fig. 5. Comparison of effects of experimental toothpastes on the numbers of S. mutans in stimulated

whole saliva of xerostomic patients.
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Fig. 6. Comparison of effects of experimental toothpastes on the numbers of Lactobacilli in stimulated

whole saliva of xerostomic patients.

to a variety of gram-positive and gram-negative
microorganisms by producing HOSCN/OSCN™ as
an antibacterial agentm. The inverse relationship
between oral microorganisms and salivary
HOSCN/OSCN™ level suggested the possible
clinical effectiveness of enhancement of HOSCN/
OSCN' generation in human mouth. A number of
clinical and laboratory trials have been under-
taken to prove it!®,

The results confirmed that the levels of
HOSCN/OSCN' in stimulated whole saliva of
healthy subjects significantly increased by using
peroxidase-system-containing toothpaste(Biotene
®) and also showed a different generation pattern
in comparison with the previous studylg) with
unstimulated whole saliva where the decom-

position of HOSCN/OSCN after initial notable
generation was completed within 20 min. of
brushing. Because saliva contains a number of
oral microorganisms and chewing promotes their
exfoliation from teeth and oral mucosa, we
analyzed stimulated whole saliva as an indirect
indicator for evaluating the number of oral
microorganisms during the whole experiment.
The rapid increase of antibacterial component up
to 30 min. after toothbrushing supported the use
of peroxidase-system-containing toothpaste to be
effective in the control of oral microorganisms.

However, several studies in contrast to expec-
tations, have indicated that using peroxidase-
system-containing toothpaste(Biotene®) twice
daily did not affect the levels of microorganisms
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in whole saliva or dental plaque™". Though sta-
tistically significant differences were not obser-
ved, results of the experiment on microorganisms
showed that peroxidase containing toothpaste
might be clinically effective in reducing oral
microorganisms even in healthy subjects. Besi-
des, if that the concentration of HOSCN/OSCN
in stimulated whole saliva was lower than that of
unstimulated whole saliva”, actual reduction of
oral microorganism might be more extensive at
rest in oral cavity. It can be hypothesized that
such a difference between the results and those
of previous studies was mainly due to the
collection time of saliva samples. In the study,
saliva was collected in maximum generation time
of hypothiocyanite and bacterial recovery might
not have been allowed to some extent.

The flow rate of stimulated whole saliva was
measured immediately after toothbrushing for
objective evaluation of the function of salivary
gland because the saliva is one of major
determinants of oral environment through mecha-
nical cleansing and protective function®. Salivary
pH and viscosity at shear rate 450.0" were also
estimated. A 2-week daily use of the experimental
toothpastes had no effect on salivary flow rate,
pH, and viscosity of stimulated whole saliva
collected immediately after toothbrushing, which
may show that these factors, especially flow rate,
were principally affected more by mechanical
stimulation of toothbrushing than chemical effects
of peroxidase-system-containing toothpaste. It is
also considered that measuring stimulated whole
saliva is not an effective method of salivary flow
rate.

Xerostomia(dry mouth) is a clinical condition
which is characterized by a desiccation of the
intraoral tissues. The most common reason is
reduced saliva production(sialopenia). Therefore,
an objective assessment of salivary function, by
measuring salivary flow rates, was indicated
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before the diagnosis of salivary hypofunction in
the second study. Normal physiological activities
of the mouth, including talking, eating, chewing,
and swallowing are often intolerable in the patient
with xerostomia. Besides, they are more susce-
ptible to oral infectious diseases because many
patients with xerostomia have incomplete buffer
capacity and can not maintain covering salivary
coating(pellicle). Xerostomic patients also have a
reduced quantity and quality of peroxidase
systems, which may be main cause that we can
expect more beneficial effects of perxidase-
system-containing toothpaste in xerostomic
patients.

In the second study on xerostomic patients, the
levels of HOSCN/OSCN in stimulated whole
saliva also reached the maximum generation time
at 30 min, after toothbrushing. The levels were
higher and remained longer than those of healthy
subjects.

Comparing microorganisms at 30 min. after
toothbrushing between the two groups, levels of
S. mutans and lactobacilli were lower in the group
using toothpaste containing peroxidase system
and moreover S. mutans were significantly
lower(p < 0.05). A possible explanation to the
results may be due to obvious increase of
HOSCN/OSCN', lower salivary pH in xerostomic
patients, and incomplete mechanical cleansing by
toothbrushing.

The above results suggested that the use of
peroxidase-system-containing toothpaste can be
effective in enhancing the oral defense mecha-
nisms even in healthy individuals and play an
important role in restoring saliva’s own defense
systems of patients with hyposalivation or
xerostomia.

V. CONCLUSIONS

This study was performed to assess the effects



of the use of a toothpaste containing peroxidase
system on stimulated whole saliva of healthy
subjects and xerostomic patients

The first study was performed to assess the
levels of HOSCN/OSCN generated in human
stimulated whole saliva of healthy subjects after
using a toothpaste containing the peroxidase
system to determine the maximum generation
time. The effects of a 2-week daily use of this
toothpaste on the values of salivary flow rate, pH
and viscosity, and the levels of S. mutans and
lactobacilli were also examined in healthy
patients. In the second study on xerostomic
patients, maximum generation time of HOSCN/
OSCN' was also determined and then the levels
of S mutans and lactobacilli were evaluated
before and after toothbrushing. The author came
to the following conclusions.

1. The levels of HOSCN/OSCN were signifi-
cantly increased in stimulated whole saliva of
healthy subjects in the group that used
peroxidase-system-containing toothpaste at 30
min. after toothbrushing(p < 0.05) than those in
control group.

2. The flow rate, pH, and viscosity in stimulated
whole saliva of healthy subjects were not
significantly affected after a 2-week daily use
of experimental toothpastes.

3. The levels of S. mutans and lactobacilli in
healthy subjects after a 2-week daily use of
experimental toothpastes were relatively lower
in the group using peroxidase-system-
containing toothpaste but no significant differ-
ences were observed(p = 0.206 for lactobacilll,
p = 0944 for S. mutans).

4. The levels of HOSCN/OSCN ' in the stimulated
whole saliva of xerostomic patients were
significantly higher in the group using tooth-
paste containing peroxidase system at 30
min(p < 0.01) and 60 min.(p < 005) after

toothbrushing.

5. The levels of S. mutans and lactobacilli in

xerostomic patients at 30 min. after use of
toothpaste containing peroxidase system(p <
001) or toothpaste devoid of peroxidase
system(p < 0.05) were significantly lower than
those before toothbrushing.

6. The levels of S rmutans at 30 min. after

toothbrushing in stimulated whole saliva of
Xerostomic patients were significantly lower in
the group that used toothpaste containing
peroxidase system than those in control
group(p < 0.05).

7. The levels of lactobacilli at 30 min. after

toothbrushing in stimulated whole saliva of
xerostomic patients were relatively lower in
the group that used peroxidase-system-
containing toothpaste but no statistically
significant differences were observed.
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Peroxidase system< T4W 242 AddAMA 24 FAFEZAQ] HOSCN/OSCN & H4tsle] thoygh 13 kA
oz 2y A4 A da A7 2 FaFES Jehid

& A& peroxidase systeme FFE ARAZ 27 ddag 7AA2SE g2 A=A Aetdel v
Fgol s Azt Arstdh

A WA JFME peroxidase system& /3 X E Al T ARG didale] AFA Aty YA EHE
HOSCN/OSCN 9] &€& &3t Al YA ATE AAsNth o F 2748 didAdA 4oz dax e d=
X Fg UFate 257 AL LR E g 3 HOSCN/OSCN™ Ho A4 A 7toll el sj &8l x| AL g-AT 0%
o] gt 2ule pH, =% 222 S mutans$ lactobacillidl N3 &7 A%NE 9l matgct

FARZZE BAE Qe § F WA AFAME peroxidase systemS FHT AXNAE AL £ AAHe
HOSCN/OSCN™ 9] H AWM 7HE &% 819 21| peroxidase systemS 3H-5-3F X A7} S mutans$} lactobacilli
o wlX= FEgT FAATG FXF HOSCN/OSCN™ o HujAPAdAzkel] el & Hasle] vimatgcl o|gfge
AEE 8 oS B FES 9t

1. 7% gidzle] A4 At el HOSCN/OSCN 8 55+ %X ¥ 308%F 27l v]3] peroxidase systems
& T AAAE AR TAM FAGUA A JdERETH < 0.05).

2. A7 A dxte] 24 el o) el Bu| g pH, A HEEE peroxidase system& /% AAAE 257
AL FoE foj@ ¥EtE JeliA] gt

3 2F7 AFAAES AMETF 772 didAte A4 Aedd S mutans® lactobacilli®] ¥-€ peroxidase
systeme FRT AANAE AHET FolA Fddez A Ueldoy EA4%E 248 gAthp = 0.206
lactobacilli, p = 0944 : S. mutans).

4. FRAZRF 29 AZA Aetde] HOSCN/OSCN'Y s5& A F 308(p < 0.0D)3 60%(p < 0.05)°01A4
2o Hl3 peroxidase system& T AXAE AL FolAd FAAUA w3t

5 FAE2F #Ae FAF 0% AT A A S mutans®} lactobacilli®] ¥ peroxidase system
& FR3tAHp < 001) $HEA %&(p < 0.06) X 4g ALEF F BEoA FA A vl FJUA #AAF
et

6. G F 08 AT FHARS FA L] A54 el S mutans F2 peroxidase systemE FHF AXAE
AR Tl A gzl viE S UA Ekp < 0.05).

7. FAF 08 AF T PRz 2o A=A AetdW lactobacilli % peroxidase system& g8 A XA
E AN oM iz v ddAoz @A Jeled(p = 0.067) EATH RolAde gtk

220 : Bt peroxidase system, X ¢}, hypothiocyanite, ¥4 &
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