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Abstract
Purpose: Previous studies have demonstrated that babies are

at higher risk for mutans streptococci (ms) colonization if their
mothers have dense salivary ms reservoirs relative to babies who
have mothers with negligible salivary reservoirs. This communi-
cation provides data that identifies another potential risk factor
(use of a nursing bottle at bedtime and/or naptime that contains
a substrate other than water) for baby infection by ms.

Methods: The study population consisted of 60 babies (28
males/32 females; mean age 15 mos; age range 12-18 mos) who
were all healthy, caries free, and slept with a nursing bottle that
contained a substrate other than water (NB+). Pooled maxillary
incisor plaque and saliva samples were obtained and immediately
placed in Reduced Transparent Fluid (RTF); they were serially
diluted and plated onto Mitis Salivarius Agar plus Bacitracin
(MSB) and blood agar plates within 4 hours of collection; the plates
were incubated in an anaerobic environment for 48h at 37C and
then placed for 24h under aerobiosis prior to examination; repre-
sentative ms colonies were isolated and subjected to mannitol and
sorbitol fermentation tests for taxonomic verification. Plates with
colony counts between 20 and 300 were utilized to determine the
% of ms in each sample.

Results: Fifty one of the 60(85%) babies harbored ms in at
least 1 of the 2 samples. The 95% confidence interval for the pro-
portion of subjects with detectable levels of ms was 73% - 93%.
Fisher’s exact test showed that babies 16–18 mos age were more
likely to have detectable levels of ms than babies 12–15 mos age
(p=0.01). Levels of ms in plaque and saliva were as follows: <0.1%
(plaque 27/51, mean age 15 mos, sd 1.77; saliva 28/51, mean
age 15 mos, sd 1.76); 0.1%-1.0% (plaque 4/51, mean age 14
mos, sd 1.5; saliva 6/51, mean age 15 mos, sd 1.46); >1.0%
(plaque 14/51, mean age 16 mos, sd 2.1; saliva 11/51, mean age
16 mos, sd 1.91). The density of infection did not vary by age for
plaque (P=0.32) or saliva (P=0.64).

Conclusion: These findings support the concept that NB+ is a
strong indicator for ms infection in Puerto Rican babies; that preva-
lence of infection increases with age; and that density of infection
does not vary with age in this population. (Pediatr Dent 22:299-
301, 2000)

Previous studies have demonstrated that babies are at
higher risk for mutans streptococci (ms) colonization if
their mothers have dense salivary ms reservoirs relative

to babies who have mothers with negligible salivary reservoirs.1,2

This communication provides data that identifies another po-
tential risk factor (use of a nursing bottle at bedtime and/or
naptime that contains a substrate other than water) for baby
infection by ms.

This paper uses baseline data that were collected in an on-
going clinical trial of preventive interventions for Puerto Rican
babies at high risk for dental caries.3 One of the inclusion cri-
teria for this clinical trial required that the subject be using a
nursing bottle that contained a substrate other than water.
Substrates other than water included a broad range of liquids
such as juices, chocolate milk, and sweetened preparations such
as Kool-Aid. Findings from the baseline data set regarding
prevalence of ms infection and relative density of ms infection
in the study subjects are described.

Methods
Study population: The study population was comprised of 60
babies who were clients of a Women, Infants and Children
(WIC) program in Puerto Rico. This population was composed
of 32 females and 28 males with a mean age of 15 months (mos)
and age range of 12-18 mos at their time of entry into the study.
Inclusion criteria were as follows: (1) healthy child; (2) pres-
ence of 4 primary maxillary incisors (PMI) with no visible
defects; (3) clinically caries free on inspection: (4) use of a bottle
at naptime and/or bedtime that contained a liquid other than
water (NB+). The University of Puerto Rico Institutional Re-
view Board approved this human studies project.

Bacteriologic procedures: These methods have been de-
scribed previously.3 Pooled maxillary incisor plaque and saliva
samples were obtained from each subject at their time of entry
into the study. The plaque samples were obtained by swabbing
the gingival 1/3 of the 4 PMI with a cotton swab; the saliva
samples were obtained by saturating a cotton swab on the floor
of the mouth for 15 seconds (s). The samples were immedi-
ately placed into vials containing 2 ml of Reduced Transport
Fluid (RTF) 4 with glass beads and transported to the labora-
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tory for processing within 4 hours (h) of collection. The samples
were dispersed with a vortex mixer for 30 s at setting 6. Ap-
propriate dilutions were made in RTF with a repeat dispersion
on the vortex mixer for 10 s at setting 3. Plated onto Mitis
Salivarius-Bacitracin (MSB)5 and blood agar plates were 0.1 ml
aliquots of undiluted and appropriately diluted suspensions.
The plates were incubated at 37° C for 48 h under anaerobic
conditions. Representative colonies with morphological char-
acteristics of ms were isolated and biochemically verified to be
ms utilizing mannitol and sorbitol fermentation tests.6,7  Plates
with colony counts between 20 and 300 were used to deter-
mine the total number of cultivable bacteria in the sample. The
density of ms in each sample was expressed as a percentage of
the total colony count on blood agar.

Data analysis: Fisher’s exact test was used to compare the
frequency of ms infection in 16-18 mos old subjects versus 12-
15 mos old subjects. Density of ms infection as a function of
age was assessed in plaque and saliva using analysis of variance.
Density of infection was stratified into 3 groups: <0.1%; 0.1%-
1.0%;>1.0%. Variability in the estimate of the proportion of
subjects with detectable levels of ms was quantified using a 95%
confidence interval.

Results
Fifty-one of the 60 babies (85%) harbored ms in at least 1 of
the 2 samples. The 95% confidence interval for the propor-
tion of subjects with detectable ms levels was 73% - 93%. Table
1 shows the proportion of study subjects with detectable levels
of ms by age in mos. Fisher’s exact test showed that babies 16-
18 mos age were more likely to have detectable levels of ms
than babies 12-15 mos age (P=0.01).

Tables 2 and 3 show levels of ms in plaque and saliva, re-
spectively, in subjects with detectable levels. The density of
infection did not vary by age for plaque (P=0.32) or saliva
(P=0.64).

Discussion
The observation that the prevalence of ms infection in the 16-
18 mos old babies was greater than the 12-15 mos old babies
(p=0.01) is consistent with earlier reports which indicate that
the prevalence of ms infection increases with age.8 The find-
ing that there was no relationship between density of ms
infection and age was unexpected. This may be the result of
multiple factors that were not included in the study’s design.
For example, maternal education about oral health and hygiene
behaviors may have an impact on the density of mutans and
may also vary with the age of the child.

Earlier studies regarding the acquisition of ms in babies,
harboring 6-8 primary incisors (approximately 14 mos age),
report an infection rate of approximately 25%.8 These studies
did not report the presence or absence of the NB+ variable. The
observation in this report that 85% (51/60) of NB+ babies aged
12-18 mos were infected with ms supports the concept that
NB+ is a strongly associated with ms infection in babies. We
hypothesize that the reason for the high prevalence of ms in
this population is related to the use of a nursing bottle that
contains a cariogenic substrate. This concept is consistent with
animal studies which demonstrate that implantation of ms is
enhanced by such substances9 as well as work in 6-24 month-
old children in a Connecticut WIC program that showed ms
infection in 50% of babies that used a bottle containing a sweet-
ened beverage.10

Mothers with dense salivary reservoirs of ms are at higher
risk for infecting their babies relative to mothers with negli-
gible ms salivary reservoirs.1,2 Accordingly, it seems reasonable
to speculate that mothers with dense ms infection who expose
their babies to the NB+ variable represent a significant high
risk group for early ms infection of their babies. Studies indi-
cate that children who acquire ms prior to 2 years of age are at
higher risk for future caries than children initially colonized
by ms at an older age.11,12 Collectively, these studies expand our
knowledge regarding risk for early ms infection and underscore
the need for dental evaluation during the first year of life.

Conclusion
1. These findings support the concept that NB+ is a strong

indicator for ms infection in Puerto Rican babies.
2. The prevalence of infection increases with age
3. The density of infection does not vary with age in this

population.

This study was supported by NIH grants R03 DE12053 and
1P20RR1126.

Age Group Number with Total
Detectable Mutans (%)

15 months and younger 28 (78) 37
16-18 months 23 (100) 23

Fisher’s Exact Test P=0.01

Table 1. Distribution of Mutans Prevalence By Age
Among 60 Puerto Rican Babies Using Nursing Bottles That

Contained a Substrate Other Than Water

Table 3. Mutans Density in Saliva among Children
with Detectable Mutans

Level Number Mean Age Standard
in Months Deviation

< 0.1% 28 15.25 1.76
0.1-1.0% 6 14.80 1.46
> 1.0% 11 15.63 1.91

F-test P=0.64.

Table 2. Mutans Density in Plaque among Children
with Detectable Mutans

Level Number Mean Age Standard
in Months Deviation

< 0.1% 27 15.14 1.77
0.1-1.0% 4 14.40 1.50
> 1.0% 14 15.85 2.10

F-test P=0.32
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ACETAMINOPHEN INTOXICATION DURING TREATMENT

ABSTRACT OF THE SCIENTIFIC LITERATURE

This review article presents the issue of  acetaminophen (APAP) toxicity with therapeutic intent. The clinical literature
and relevant information concerning the basic pharmacology and  toxicology of this widely used nonprescription drug is
reviewed for the practicing pediatrician. For over two decades, pediatricians have been made aware of the potential risk
associated with the acute ingestion of large single and/or multiple doses of APAP. Recently, the hepatotoxic potential asso-
ciated with “therapeutic” APAP administration has been brought to the attention of the pediatric community. A “risk profile”
is developed with regard to factors that may predispose infants and children to this iatrogenic form of toxicity so that the
awareness of physicians and other caregivers (including parents) can be heightened and preventative education adminis-
tered.

Comments: Among the limited armamentarium of medications prescribed by pediatric dentists is the analgesic APAP.
This article presents guidelines for its safe use. Among those listed are: not to administer APAP for conditions other than
fever or mild-moderate pain, do not exceed the age-appropriate dose or duration of therapy, caution in patients receiving
concomitant therapy with other drugs capable of inducing hepatic microsomal enzymes (e.g. anticonvulsants), recognize
the full toxic potential of APAP and its signs and symptoms. AK
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