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ABSTRACT:

Background- Saliva plays an important part in the maintenance of oral health as it contains many innate and acquired factors with a
protective role on the oral tissue. A variety of hormonal changes occur throughout the life of females with a sheer peak during the time of
pregnancy. The present study was carried out to determine the changes in flow rate of saliva, ph and buffering capacity in pregnant & non
pregnant females. Materials & Methods- The present study comprised of 45 pregnant female and 45 non pregnant females of the same
age group. Both stimulated and non stimulated saliva was collected from the patients and was compared. The salivary flow, pH and
buffering capacity were measured by GC saliva collection buffer kit. Results- The mean+ SD unstimulated flow rate was 5.32 +1.64 and
4.47£1.45 in non pregnant and pregnant patients. The mean+ SD unstimulated salivary flow rate was 9.38+2.15 in pregnant patients and
7.76% 1.75 in non- pregnant patients. The mean pH was 6.20 + 0.32 and 6.90 + 0.36 in pregnant and non pregnant patients respectively.
The mean buffering capacity was 7.34 + 1.62 in pregnant females and 10.1 + 1.40 in non pregnant females. Conclusion- A significant
decrease in the flow rate of both stimulated and non stimulated saliva was seen in the present study. pH and buffering capacity of saliva
was also less in pregnant females as compared to non pregnant females.
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INTRODUCTION

Saliva plays an important part in the maintenance of oral
health, as it contains many innate and acquired factors with
a protective role on the oral tissue.' It plays key roles in
lubrication, mastication, taste perception, prevention of oral
infection and dental caries. There is increasing inclination
towards using saliva samples for the diagnosis of oral and
systemic diseases.” Many studies have indicated that
hormones influence the composition of women’s saliva.

A buffer is a solution that tends to maintain a constant pH.
Whenever the pH starts falling after the ingestion of a
substrate, it returns back to the original resting level after a
period of time because of the inherent buffers in the saliva.

Critical pH is the pH of the saliva below which the
inorganic material of tooth starts dissolving and it varies
according to the calcium and phosphate ion concentration.
The value of critical pH is usually about 5.5 ranging
anywhere between 5.2 and 5.7.°

Saliva contains water, organic and inorganic molecules
which are exposed to hormonal changes in females. So,
pregnancy, menstruation, and hormone replacement therapy
can have a direct effect on the entire body including the
metabolism of the periodontal tissues. During pregnancy,
various complex interactions are occurring in the body,
thereby changing the ph, biochemical composition and flow
rate of saliva. Various hormones secreted by the body
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during pregnancy like progesterone, estrogens and human
gonadotropins are primarily responsible for this change.’
The present study aimed at the comparison between salivary
flow rate, ph and buffering capacity in Indian females.

MATERIALS & METHODS

This study was carried out on 45 healthy pregnant patients
with gestational age of 3-9 months visiting the department
of Oral medicine and Radiology, Dasmesh Institute of
Research & Dental Sciences, Faridkot. 45 non pregnant
females, none of whom were taking oral contraceptive pills
were selected as control group. Subjects with salivary gland
disorders and any other systemic diseases were excluded
from the study. Ethical clearance was taken before the study
from institutional ethical committee. An informed written
consent was taken from all the participants prior to the
study. Oral hygiene habits of the patients were recorded and
information regarding the pregnancy trimester and use of
medication was obtained from the patient’s medical charts.
Standardized saliva collection technique was followed to
collect saliva samples from patients in early morning hours.
Subjects were refrained from eating, smoking or drinking

RESULTS

one hour prior to saliva collection. Patients were made to sit
comfortably on the chairs with their heads tilted slightly
forward and were then asked to expectorate the collected
saliva in floor of mouth in sterile containers. The resting
saliva flow was measured as ml/min. Stimulated saliva
samples were collected by asking the patients to chew a
piece of paraffin wax for 5 minutes and then expectorate in
distilled containers. Each saliva sample was collected on
ice. GC saliva collection buffer kit was used to measure
salivary flow, ph and buffering capacity. The kit is provided
with ph strips which measure the ph between 5 to 8. The ph
strip provided with the kit is used to measure the ph by
placing it in the saliva sample for 10 seconds. The color
change of the strip was compared with the reference chart
provided with the kit and recorded. For checking the
buffering capacity of the saliva, saliva was pipetted from the
collection cup on the test pad which changes its color in 2
minutes. This color change was compared with the standard
chart and recorded. Statistical analysis was done with SPSS
software version 17 using student’s t test and p value of

0.05 was considered statistically significant.

Table I Mean unstimulated flow rate among pregnant and non pregnant females

Parameter Pregnant Non- pregnant Unpaired T- test
Unstimulated flow Mean SD Mean SD T value P value
5.32 1.64 4.47 1.45 3.400 0.001

Table 1 shows that mean+ SD unstimulated flow rate was 5.32 +1.64 and 4.47+1.45 in non pregnant and pregnant patients
respectively with p value 0.001 which was statistically significant.

Table 2 Mean stimulated flow rate among pregnant and non pregnant females

Parameter Pregnant Non- pregnant Unpaired T- test
Unstimulated flow Mean SD Mean SD T value P value
9.38 2.15 7.76 1.75 0.320 0.002

Table 2 shows that the mean+ SD unstimulated salivary flow rate was 9.38+2.15 in pregnant patients and 7.76+ 1.75 in
non- pregnant patients. The difference was significant (P- 0.002).

Graph I Mean pH among pregnant and non pregnant females
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B Mean pH
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Graph I shows that mean pH of 6.20 + 0.32 and 6.90 + 0.36 in pregnant and non pregnant patients with p value of 0.5 which
was statistically non- significant.
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Graph II Buffering capacity among pregnant and non pregnant females
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Graph II shows mean buffering capacity of 7.34 + 1.62 in pregnant females and 10.1 + 1.40 in non pregnant females. The

difference was statistically non significant (P- 0.1).

DISCUSSION

Saliva is regarded as one of the important component in
maintaining oral health.>* It contains various electrolytes,
minerals, buffers, growth factors, immunoglobulins,
cytokines, mucins and glycoproteins. Many studies have
proved that saliva has a strong correlation with serum
parameters, hence it can be used in detecting physiological
and pathological changes in the body.®’ Pregnancy is the
process which alters the composition and functions of all
the systems of body with profound metabolic, biochemical
and hormonal changes in the body. In the present study, we
have found that salivary flow rate was lower in pregnant
patients than non pregnant females. This is attributed to the
increased human chorionic gonadotropins levels in body
during pregnancy which leads to reduced salivary flow.
Studies undertaken previously to estimate the stimulated
and unstimulated salivary flow rate between pregnant and
nonpregnant women have shown mixed results. The studies
done by Laine and others shows no significant change in
the salivary flow rate between the pregnant and non
pregnant women.® One study showed significant increase in
the salivary flow rate in the pregnant groups.” Studies
conducted by Hugoson and Gonzalez et al showed reduced
salivary flow in pregnant patients.'*"'

Salivary flow rate has a definitive influence on the pH of
saliva. At higher flow rate, there is an increased level of
salivary pH because the bicarbonate concentration
increases with elevated flow rate.'>'® The decrease in pH in
pregnant patients is attributed to increased progesterone in
the body of pregnant patients which reduce the bicarbonate
content in the saliva thereby reducing the pH and buffering
capacity of saliva.'*Also, its been postulated that alpha
amylase activity increases during 10-21 weeks of gestation

which leads to increased micro organism substitution and
hence reduced pH."” It was found in our study that the
salivary pH was lower in pregnant women than in non-
pregnant women. The pH of saliva for both the groups was
within the normal range of 5.5-7.4, according to the
international reference values.'® Rosenthal et al'’ compared
the pH of saliva in pregnant and non-pregnant women; they
reported that the mean pH value of saliva of pregnant
women was 6.5 and that of non-pregnant women was 7.0.
Decreased salivary pH in pregnant women was also
reported in a previous study conducted by Kullander and
Soneson.'®

Laine et al.® reported that the salivary pH decreased toward
late pregnancy, followed by a rapid increase after
childbirth. Rockenbach et al.’> reported that pregnant
women had reduced level of salivary pH (6.7) than non-
pregnant women (7.5). In the present study, buffering
capacity in the pregnant females is less than non pregnant
females in accordance with the previous studies.

Hegde et al'” evaluated salivary flow rate, pH and buffering
capacity of saliva in pregnant and non pregnant women. 30
pregnant women in their third trimester and 30 non
pregnant women, in the age group of 19-34 years were
recruited. The salivary flow, pH, and buffering capacity
was measured using Saliva-check BUFFER kit (GC
Corporation). Both unstimulated and paraffin stimulated
saliva was measured for 5 min by asking the subjects to spit
passively into a measuring jar provided in the kit. A
statically significant increase in the salivary flow and a
decrease in the pH and buffering capacity in the pregnant
group when compare to the non pregnant group. The
increase in the salivary flow rate in pregnant women could
be attributed to the increase in the estrogen and
progesterone concentration during pregnancy. The decrease
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in the pH and buffer capacity is due to the decrease in the
plasma HCO3 - ion concentration and an increase in
amylase concentration during pregnancy. The limitation of
the study is small sample size.

CONCLUSION

A significant decrease in the flow rate of both stimulated
and non stimulated saliva was seen in the present study. pH
and buffering capacity of saliva was also less in pregnant
females as compared to non pregnant females. However to
obtain a more conclusive confirmation of this hypothesis,
more studies have to be carried out.
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