
113

Original

Protective Effect of Apple Polyphenols on Rampant Caries in Hamsters
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Abstract: The effect of apple polyphenols (APP) on rampant caries was investigated in hamsters. Sixty male hamsters
were divided into 3 groups and all orally infected with Streptococcus mutans. For a 12-week period, all animals received the
cariogenic diet 2000 (56％ of sucrose). At the age of 42 days, two groups received a supplement of powdered APP obtained
from immature apples at low (0.05％ APP) and high (0.2％ APP) concentrations, and one group served as a control (SU
group). Plaque extent and caries destructiveness were assessed using a 0―5 scoring reference. In all molar surfaces, an in-
creasing caries protection was found in the APP groups. The score distribution for plaque and caries per hamster was
most significantly reduced in the 0.2％ APP group. Categorically, significant differences in plaque scores and in caries
scores existed between the 0.05％ APP and SU groups (p＝0.003), and the 0.2％ APP and SU groups (p＜0.001), but not be-
tween the two APP groups. During the animal experiment, the numbers of mutans streptococci in colony forming units
(CFU)�ml and their relationships with the numbers of caries score 5 per hamster were determined in three bacterial re-
coveries: MS Recovery-1 (prior to treatment with APP), MS Recovery-2 (in the middle of the experiment with APP) and
MS Recovery-3 (prior to sacrifices). At MS Recovery-2, positive associations were found in the SU group (r＝0.67; p＜0.001),
in the 0.05％ APP group (r＝0.59; p＜0.01) and a negative association existed in the 0.2％ APP group (r＝－0.18; ns). At MS
Recovery-3, decreasing positive associations were found in the SU (r＝0.76; p＜0.001), 0.05％ APP (r＝0.30; ns) and 0.2％
APP (r＝0.17; ns) groups. The results suggest that APP affected the numbers of mutans streptococci in CFU�ml, con-
trolled plaque formation and prevented extensive caries destruction.
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Introduction

The cariogenic combination sucrose-mutans strepto-
cocci leads to a rapid and progressive destruction of the
tooth surfaces1). A very destructive condition which af-
fects both the primary and permanent dentitions has
been defined as rampant caries2). For adolescents and
adults, rampant caries is manifest in population minori-
ties3). Since long ago, this characteristic pattern of caries
seems to affect humans and many factors have been as-
sociated with its development4). At a higher risk of de-
veloping rampant caries are those individuals living in

areas hampered by bad socioeconomic indicators and
whose families cannot afford dental care due to low fam-
ily income5).

Possible caries-protective compounds other than fluo-
ride are present in plants6, 7). Phyto-metabolites also
known as polyphenols are naturally occurring antioxi-
dant substances most commonly found in the skins of
many fruits, vegetables and herbs. Over the past two
decades, an increasing number of studies have shown
that the polyphenols present in leaves of tea have antim-
icrobial properties8). Tea polyphenols have shown caries-
preventive effects both in vitro and in vivo studies9―11).
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