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ABSTRACT

Background: Human immunodeficiency virus (HIV) causes severe immunosuppression due to
progressive decrease in the CD4 T lymphocyte cells during the course of the disease and this
affects all the body systems including glandular secretions. A number of lesions affecting the
salivary glands have been noted in HIV infection.The objective of this study was to evaluate the
salivary pH and the buffering capacity in HIV positive individuals and comparing it with the HIV
negative healthy individuals.
Materials and Methods: The study was carried out on 200 HIV positive subjects aged 20-40
years, divided into two groups on the basis of CD4 count and 100 HIV negative healthy individuals
as control group. Both unstimulated and stimulated saliva were collected and the pH and buffering
Received: August 2012 capacity ascertained using the saliva check kit. (GC Asia Dental Pvt. Ltd., Singapore, 508724).
Accepted: March 2013 Results: All the three groups were compared using the ANOVA and it was found there was
highly significant decrease in pH and buffering capacity with increase in immunosuppression. The
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A.B. Shetty Memorial individuals; however, change in buffering capacity in Group 2 was not significant.
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INTRODUCTION stimulated parotid flow rates compared with HIV-

seronegative control subjects.’) HIV cannot be cultured
A number of lesions affecting the salivary glands  from the saliva of patients with HIV-SGD despite

have been noted in human immunodeficiency virus positive culture from the blood of the same patients.
(HIV) infection. These lesions are characterized by o _ _

enlargement of the major salivary glands, symptoms A preliminary study of the sialochemistry revealed
of dry mouth or both.["] increased albumin and borderline increase of IgA,

. . _ . protein, and lysozyme in HIV-SGD."!
Patients with HIV-salivary gland disease (SGD) and

parotid gland swelling have significantly reduced The human mouth is quite frequently exposed to

components whose pH differs from the saliva’s normal
pH. These components may cause damage to the teeth
or mucosal surfaces. Buffering function try to bring the

pH back to the normal range as fast as possible.**!

Website: http//:drj.mui.ac.ir . . . .
The present study aimed to investigate changes, if

any, in pH, and buffering capacity in different stages
of HIV infection.
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MATERIALS AND METHODS

The study was carried out over a period of 19 months
from November 2010 to June 2012. A total of 200
HIV positive patients, divided into two groups on the
basis of CDC classification for HIV infection.!”
e AIDS patients with CD4 count <200/cu.mm
e HIV infected patients with CD4 count >200/cu.mm
e 100 healthy individuals yielding negative HIV
ELISA test were also included.

Ethical clearance was obtained from the Institution
Review Board. Patients were informed about the
objective of the study and signed an informed consent
form before participating in the study.

All patients were refrained from eating, drinking,
smoking, and performing oral hygiene procedures
for 2 h before saliva collection. Standard precautions
for health-care workers laid down by World
Health Organization were followed. All samples
were collected over 5 min, between 9:00 a.m. and
11:00 a.m.®! The saliva sample analysis was carried
out using the saliva-check kit(GC Asia Dental Pvt.
Ltd., Singapore, 508724).

Collection of unstimulated saliva

Subjects were comfortably seated and after a few
minutes of relaxation, they were trained to avoid
swallowing saliva and asked to lean forward and spit all
the saliva they produced for 10 min in a graduated cup.

pH measurement

The patient was instructed to expectorate any pooled
saliva into the collection cup. A pH test strip was
taken and placed into the sample of resting saliva
for 10 s and then the color of the strip was checked.
This was compared with the testing chart available in
the package.

Collection of stimulated saliva

For collecting the stimulated salivary sample, the
subjects were asked to fast for a period of 1 h,
sample was taken in a relaxing and sitting position,
they were made to chew a basic gum tablet, which
comes with the kit, with the objective of stimulating

each of the 3 test pads. The test pads began to change
color immediately and after 2 min the final result was
calculated by adding the points according to the final
color of each pad.

Conversion table,

Test pad color at 2 min,

Green 4 points,

Green/blue 3 points,

Blue 2 points,

Red/blue 1 point,

Red 0 points,

The result was interpreted.

Combined total Buffering ability of saliva
e (-5 very low,

e 6-9 low,

e 10-12 normal/high.

RESULTS

The average age of both HIV infected and AIDS
disease group was 33 and HIV negative healthy
individuals was 31 years old [Table 1].

There were 58% males and 42% females in AIDS
infected group, 52% males and 48% females in HIV
infected group, 55% males and 45% females in HIV
negative healthy individuals [Table 1].

In the AIDS infected group, 40 out of 100 patients
and in HIV infected group, 52 out of 100 were on
anti-retroviral therapy, but it was not found to be
significant [Table 2].

The SPSS 18 software program was used for
statistical analysis.

The mean pH for AIDS infected patients, HIV
infected population, and the HIV negative healthy
individuals were found to be 5.952, 6.036, and 6.802
respectively. The ANOVA test was carried out and

Table 1: Age and gender distribution in AIDS
infected, human immunodeficiency virus positive
and human immunodeficiency virus negative group

salivation. All the saliva accumulated in the first 30s A“z;:;f)e(f)ted poI:iltVive neg::ive
was discarded (swallowed or expelled). (n=100) (n=100)
Buffering capacity Agzg céigt:;bution - 1o 46
. . . - ears

A Buffer test strip from the foil Packageils removed 30-40 Years 53 58 52
and placed onto an absorbent tissue with the test Gender
side up. Using a pipette, sufficient saliva from the Males 58 52 55

: : Females 42 48 45
collection cup was drawn, and dispense one drop onto
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the P value showed very high significance [Table 3,
Figure 1].

The inter group comparison was carried out using the
Tukey HSD. The results between AIDS infected group
and HIV negative healthy individuals, HIV infected group
and HIV negative group were found to be very highly
significant, but in between AIDS diseased population and
HIV infected persons was not significant [Table 4].

82% of the AIDS patients had low buffering capacity,
HIV infected patients had 58% with normal buffering
capacity and HIV negative group had 70% with normal
buffering capacity [Figure 2]. The ANOVA test was
carried out and P value <0.001 was recorded, which
showed very high significance [Table 5, Figure 3].

The inter group comparison using the Tukey HSD
yielded very high significant results between AIDS
patients and HIV infected individuals, AIDS infected
and HIV negative population, but difference between
HIV positive group and HIV negative group was not
significant [Table 6].

DISCUSSION

Although
constantly

salivary volume and composition are
changing, repeated salivary samples

Table 2: Effect of anti retroviral Therapy Art on
variables studied using the chi-square test

Art therapy
Art Count % Group Total
therapy Aids infected Hiv
positive

N Count 74 80 154

% 74% 80% 38.5%
Y Count 26 20 46

% 26% 20% 11.5%
Total Count 100 100 400

collected under strictly standardized conditions seem
to be fairly constant in the same individual. This is
especially true for paraffin stimulated flow rate and
buffering capacity values.

It must be pointed out that the saliva research
literature on HIV individuals does not refer much on
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Figure 1: Depicting the mean unstimulated saliva pH values
in AIDS infected, human immunodeficiency virus positive and
human immunodeficiency virus negative group
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Figure 2: The percentage distribution of individuals with low
stimulated saliva buffering capacity in AIDS infected, human
immunodeficiency virus positive and human immunodeficiency
virus negative group
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Table 3: Comparison of unstimulated saliva pH S . '
between AIDS infected, human immunodeficiency g »
virus positive and human immunodeficiency virus Q 4
negative using the ANOVA test E 3
N Mean STD. F P =5
o 4o L
Deviation .
Ph AIDSINFECTED  HIV POSITIVE  HIV NEGATIVE
Aids infected 100 5.9520 .67680 Fi 3 M mulated saliva buffer ) ues |
Hiv positive 100 6.0360 26764 igure 3: Mean stimu a’Fe saliva buffering c_apacny values in
) ) AIDS infected, human immunodeficiency virus positive and
Hiv negative 100 6.8020 .78804 28.09 <.001 vhs . - . .
human immunodeficiency virus negative group
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Table 4: Intergroup comparison of unstimulated
saliva pH using the Tukey HSD test

Tukey HSD
Dependent (I) Group  (J) group Mean P value
variable difference
pH Aids infected Hiv positive —.0840 .847
Aids infected Hiv negative —.8500 <.001 Vhs
Hiv positive  Hiv negative —.7660 <.001 Vhs

Table 5: Comparison of stimulated saliva
buffering capacity between AIDS infected, human
immunodeficiency virus positive and human
immunodeficiency virus negative group using the
ANOVA test

Tukey HSD
Dependent (I) Group  (J) Group Mean P value
variable Difference
I-J)
pH Aids infected Hiv positive —-1.9400 <.001 Vhs
Aids infected Hiv negative = —2.5700 <.001 Vhs
Hiv positive  Hiv negative —.6300 .335

Table 6: Intergroup comparison of stimulated saliva
buffering capacity using the Tukey HSD test

N Mean STD. F P
deviation
Aids infected 100 6.4000 2.74791
Hiv positive 100 8.3400 2.33527
Hiv negative 100 8.9700 2.58767 16.826 <.001 Vhs

salivary changes occurring in disease. There has been
no research regarding buffer capacity and pH. For this
reason, this study is fundamental to understanding
the importance of saliva and its flow-dependent
components in maintaining oral health.

In the present study, pH value was ascertained
in the resting saliva sample using the pH strip.
Watanabe et al. found that the method using the pH
indicator strip is highly reproducible both within the
samples and between examiner. They also confirmed
agreement between the results obtained to pH strip
and those obtained by pH meter by linear regression
analysis. The overall accuracy of salivary pH
measurements using the indicator strip was found to
be high.!!

In another study, it was found that there is a best
agreement among results provided by strip-type
systems in patients with high buffering capacity.

However, certain disagreement of the buffering
capacity was observed for patients with medium or
low values.!'”

Correctly classifying a person’s buffering capacity is
critically dependent on the elapsed time after pipetting
the saliva sample on to the strip. Carbon dioxide
evaporates from the saliva sample and if longer than
5 min elapses after the pipetting, an increase in that
individual’s buffering capacity occurs. Although care
was taken to read results within 5 min of sampling,
nonetheless, a bias towards high readings might have
been present.!'”!

Both the HIV infected groups showed the mean pH
nearly six, which is well above the critical pH of
enamel. In contrast, the critical pH for dissolution of
cementum and dentin is slightly above 6.0.[!112

In some studies, the critical pH for root surfaces
was determined to be 6.2, which represents a six
fold greater solubility for root surfaces compared
with enamel.l'*'*) Furthermore, there is gingival
recession due to poor periodontal condition in
HIV disease. This signifies that the HIV positive
individuals are more prone for root caries and fast
progression of dentinal caries once the lesion is in
contact with oral cavity.

The AIDS infected group showed decrease in
buffering capacity, which was significant when
compared to HIV positive and HIV negative
healthy population. Nérhi et al., found that the
Subjects with low salivary flow rates and low
buffering capacities had significantly higher yeast
counts than subjects with normal salivary flow
rates and buffering capacities. This could possibly
explain the higher incidence of fungal infection in
HIV disease.!'>!¢]

HIV disease is characterized by immunosuppression,
that is decrease in the CD4 count of the infected
people, the decrease in pH and buffering capacity
may be attributed to the decreased immune-
competence of the HIV infected individual as
has been found in other immuno-compromised
conditions.[!”!

It can be concluded that there is a decrease in pH and
buffering capacity in HIV infected patients. Although
AIDS patients; CD4 count <200 show a significant
decrease in both pH and buffering capacity, HIV
positive individuals; CD4 count >200 showed a
significant decrease only in pH.

- Dental Research Journal / November 2013 / Vol 10 / Issue 6

775




The authors would like to acknowledge Indian Council of

Hegde, et al.: Salivary pH and buffering capacity in human immunodeficiency virus patients

ACKNOWLEDGMENTS

Medical Research, New Delhi, India, ART center, Wenlock
Hospital and Nitte University, Mangalore.

REFERENCES

776

Schiedt M. HIV-associated salivary gland disease: A review.
Oral Surg Oral Med Oral Pathol 1992;73:164-7.

Schigdt M, Greenspan D, Daniels TE, Nelson J, Leggott PJ,
Wara DW, et al. Parotid gland enlargement and xerostomia
associated with labial sialadenitis in HIV-infected patients.
J Autoimmun 1989;2:415-25.

Schigdt M, Greenspan D, Levy JA, Nelson JA, Chernoff D,
Hollander H, et al. Does HIV cause salivary gland disease? AIDS
1989;3:819-22.

Cole AS, Eastoe JE. The oral environment. In: Cole AS,
Eastoe JE, editors. Biochemistry and Oral Biology. London:
Wright; 1988. p. 475-89.

Kiveld J, Laine M, Parkkila S, Rajaniemi H. Salivary carbonic
anhydrase VI and its relation to salivary flow rate and buffer capacity
in pregnant and non-pregnant women. Arch Oral Biol 2003;48:547-51.
Laine M, Pienihdkkinen K. Salivary buffer effect in relation to late
pregnancy and postpartum. Acta Odontol Scand 2000;58:8-10.
Centers for Disease Control and Prevention. 1993 revised
classification system for HIV infection and expanded surveillance
case definition for AIDS among adolescents and adults. MMWR
Recomm Rep 1992;41:1-19.

Nagler RM, Hershkovich O. Relationships between age, drugs,
oral sensorial complaints and salivary profile. Arch Oral Biol
2005;50:7-16.

9.

10.

11.

12.

13.

14.

15.

16.

17.

Watanabe M, Sano H, Tomita K, Yamasaki A, Kurai J,
Hasegawa Y, et al. A nocturnal decline of salivary pH associated
with airway hyperresponsiveness in asthma. J] Med Invest
2010;57:260-9.

Cheaib Z, Ganss C, Lamanda A, Turgut MD, Lussi A.
Comparison of three strip-type tests and two laboratory methods
for salivary buffering analysis. Odontology 2012;100:67-75.
Hoppenbrouwers PM, Driessens FC, Borggreven JM.
The vulnerability of unexposed human dental roots to
demineralization. J Dent Res 1986;65:955-8.

Wefel JS. Root caries histopathology and chemistry. Am J Dent
1994;7:261-5.

Dawes C. What is the critical pH and why does a tooth dissolve
in acid? J Can Dent Assoc 2003;69:722-4.

Farsi NM. Signs of oral dryness in relation to salivary flow rate,
pH, buffering capacity and dry mouth complaints. BMC Oral
Health 2007;7:15.

Cannon RD, Holmes AR, Mason AB, Monk BC. Oral
Candida: Clearance, colonization, or candidiasis? J Dent Res
1995;74:1152-61.

Narhi TO, Ainamo A, Meurman JH. Salivary yeasts, saliva, and
oral mucosa in the elderly. J Dent Res 1993;72:1009-14.

Kho HS, Lee SW, Chung SC, Kim YK. Oral manifestations
and salivary flow rate, pH, and buffer capacity in patients with
end-stage renal disease undergoing hemodialysis. Oral Surg Oral
Med Oral Pathol Oral Radiol Endod 1999;88:316-9.

How to cite this article: Hegde MN, Malhotra A, Hegde ND. Salivary
pH and buffering capacity in early and late human immunodeficiency
virus infection. Dent Res J 2013;10:772-6.
Source of Support: Indian Council of Medical Research, New Delhi,
India, Conflict of Interest: None declared.

Dental Research Journal / November 2013 / Vol 10 / Issue 6-




