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ABSTRACT
Aims: To determine some physical and biochemical characteristic of the saliva in insulin dependant
diabetes mellitus (IDDM) patients compared to control group and to correlate the salivary variables to
any alteration in the oral health status which is evaluated by recording the plaque index, gingival index,
and calculus index. Materials and Methods : Salivary samples were collected from 20 IDDM patients
and 15 healthy male with age range (20-28) using simple spitting method. Salivary flow rate, pH value,
total proteins, calcium, sodium, and potassium concentration were determined for each sample. Clini-
cal examination was performed for both, patients and control groups to determine the plaque index
(P1), gingival index (GI), and calculus index (CI). Results: The salivary samples of IDDM patients
showed significantly lower salivary flow rate, pH value, and calcium concentration when compared
with control group, while total proteins and potassium concentration were significantly higher. The Pl,
Gl, and CI were significantly higher in IDDM Patients. Conclusions:
Our results suggested that IDDM is one of the pathological conditions that alter the properties of sali-
vary secretion. The oral health status in IDDM in addition to its relation to the systemic condition; it is
also related to the salivary properties.
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INTRODUCTION

Salivary fluid is an exocrine secretion
consisting of approximately 99% water
containing a variety of electrolytes (cal-
cium, sodium, potassium, chloride, mag-
nesium,  phosphate) and  proteins
represented by enzymes, immunoglobulin
and other antimicrobial factors, mucosal
glycoprotein, traces of albumin and some
polypeptides and oligopeptides of impor-
tance to oral health®.

At present, saliva represents an increasing-
ly useful auxiliary means of diagnosis.

Many researchers have made use of sai-
lometry and sialochemistry to diagnose
systemic illnesses and monitoring general
health®.

Salivary secretion rate and composition
are altered in several systemic diseases
such as, cystic fibrosis and hypertension.
Further more, activity of the salivary
glands is influenced by many drugs and
hormones and consequently, interest in
saliva as a diagnostic tool and monitoring
serum levels of drugs and hormones is
growing. The problem of salivary gland is
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involvement in diabetics of special interest
in a view of the clinical observation of
frequent complaints of dry mouth, parotid
swelling and prevalence of gingivitis in
diabetic patient®.

Diabetes mellitus is a complex and perni-
cious syndrome characterized by abnor-
malities in carbohydrate, lipid and protein
metabolism that result either from pro-
found or absolute deficiency of insulin
related to destruction of the insulin-
producing pancreatic beta cell (Type 1 or
insulin  dependent diabetes mellitus
IDDM) or from target tissue resistance to
its cellular metabolic effects (Type 2 or
&on insulin dependent diabetes NIDDM)
Diabetes patients usually present altered
salivary secretion that can cause disorder
of hard and soft tissue of the mouth lead-
ing to cariostatic and gingival lesions®.
The relationship between the diabetes and
periodontal disease provide an example of
systemic disease predisposing to oral in-
fection. The periodontal disease has been
reported as the sixth complication of di-
abetes®.

Saliva is critical for preserving and main-
taining the health of oral tissue and since
this fluid undergoes many changes in di-
abetic patients,**"® and since many pa-
tients usually demonstrate different degree
in gingivitis, periodontitis and alveolar
bone loss**®9. The aim of this study was
to describe the physiological and bio-
chemical characteristic of whole saliva of
IDDM patients to determine the most in-
dicative parameters of this illness and their
relation to the periodontal conditions of
these patients.

MATERIALS AND METHODS
This study was conducted on 20 males
with Typel (IDDM) patients who were
attending Diabetic Center in Al-yarmook
teaching hospital in Baghdad. Their age
range 20-28 years, and duration of disease
not less than 8 years. They were treated
with insulin only. Fifteen healthy volun-
teers with no reported systemic disease, no
history of drugs within previous month
and with the same age range were chosen
as a control group.

Unstimulated whole saliva collected from
each subject in the morning between 8:30-
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10:30 after rinsing the mouth with 30ml of
distal water.

The salivary samples were collected using
the simple sitting method over a period of
10 minutes. The samples were collected in
sterile glass test tubes of 25ml. The sam-
ples were left to stand for 1 minute to
clear the foam and thus allow measure-
ments. The amounts obtained were di-
vided by 10 to obtain the salivary flow
rates in milliliters/minutes (ml/min.).

The pH of each sample was evaluated us-
ing the coring (CG-701) pH meter. Its
electrode was cleaned in distal water fol-
lowing each measurement and adjusted
following each 3 samples to ensure the
precise measurement.

Salivary chemical determination

Salivary samples were transformed in ice
boxes to laboratory and then each sample
was centrifuged at 3500 rpm for 5 mi-
nutes. The supernatant was transformed to
another test tubes and frozen at -4C till
time of chemical analysis.

For the assessment of total proteins, lo-
wry™® method was used. For calcium as-
sessment colorimetric method was used
and for the assessment of sodium and po-
tassium the emission flame photometry
@ (Corning 410 &410 flame photometry)
was used.

Clinical Examination

The level of oral hygiene was estimated
by recording the plaque index (PI). gin-
gival index (GI) and calculus index (CI).
They were scored according to examina-
tion protocol that has been advocated by
the World Health Organization (WHO)®?.
The clinical examination was carried out
on dental chair in good condition of illu-
mination using mirror and periodontal
probe after collection of the salivary sam-
ples and the scores were recorded on a
case sheet specific for each patient.
Statistical analysis

The statistical analysis was done using
SSPS programme. Quantitative variable
were expressed as the mean and standard
deviation. Independent samples t-test was
used for comparison between the diabetics
and control group. Correlation between
variable was examined using Pearson cor-
relation test. Statistical significance for
p<0.05 was accepted.
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RESULTS
Physiological variables of saliva
The measurement of salivary flow rate
(FR) demonstrated significant lower level
in IDDM patients (0.21+0.03) ml/min.
when compared with the control subjects
(0.39+0.06)ml/min. The salivary pH

which was measured directly after the col-
lection process showed the same differ-
ence. Its measurement showed a signifi-
cantly lower value in IDDM (6.8+0.16)
than in control subjects (7.2+0.11) as
shown in Table(1).

Table(1): The t-test between the mean and standard deviation (X +£SD) of the
physiological variables of saliva in IDDM patients and in control subjects

Sample

IDDM Control Subjects
(X7£SD) (X7xSD) significance
N=20 N=15
Salivary variables
FR ml/min 0.21+0.03 0.39+0.06 P <0.01
pH 6.8+0.16 7.2+0.11 P <0.03

Biochemical variables of saliva

Table(2) represented the measurements of
biochemical salivary variables. It shows
significantly higher level of total proteins
concentration in  IDDM  patients
(280+21.8) mg/dl when compared with the
values obtained from the control group
(232+24.3) mg/dl. On the other hand, cal-
cium concentration in IDDM patients
(2.7£0.25) mg/dl was significantly lower

than its concentration in control group
(3.5£0.6) mg/dl. On measuring the con-
centration of sodium in IDDM patients
and in control subjects, no significant dif-
ference was noticed between these two
groups, while the potassium level showed
significantly higher level in IDDM pa-
tients (36.6+ 6.03) mEg/L over the control
group (30.7+5.03) mEq/L.

Table-2- The t-test between the mean and standard deviation (X™£SD) of the biochemical va-
riables of saliva in IDDM patients and in control subjects

Samples

IDDM Control Subject
(X™£SD) (X™£SD) significance
! N=20 N=15
variables
Total proteins 280+21.8 2324243 P<0.02
(mg/dl)
Calcium 2.7£0.25 3.5£0.6 P< 0.001
(mg/dl)
Sadium 3.04£0.25 3.010.37 NS
(mEg/L) T R
Potassium
(ES/L) 36.626.03 30.7+5.03 P<0.01

Periodontal status

Following the Oral health surveys of the
WHO, clinical examination was prefor-
med for each subject of both IDDM and

control group. Table(3) represented the
mean and standard deviation of the plague
index (P1), gingival index (GI), and calcu-
lus index (CI), t-test demonstrate signifi-
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cantly higher level of the PI (2.7+0.33), Gl
(2.64+0.44), and CI (2.7+0.34) in IDDM
patients when compared to the records
obtained from the control group PI
(2.05+0.98), GI  (1.5+0.97), and
Cl(1.9+0.92).

In an attempt to correlate the finding of
the salivary variables to the oral health
status parameters, Pearson correlation test
was used and the results are represents in
Table (4) which showed significant rela-

tionship between Pl with salivary flow
rate (r= -0.885), salivary pH (r= 0.642),
salivary total proteins (r= 0.836), and sali-
vary calcium concentration (r= 0.447).
The GI demonstrate significant correlation
with the salivary flow rate (r=-0.446) and
salivary total proteins concentration (r=
0.470). While the CI demonstrate only
significant correlation with total proteins
concentration (r= 0.464) and sodium con-
centration (r= 0.561).

Table(3): The t-test between the mean and standard deviation (X™+SD)
of the periodontal status (gingival index-Gl-, plague index-PI-, and calculus
index-Cl-) in IDDM patient and in control subjects

Control subjects

amples IDDM Level
(X*4SD) (X°£SD) of significance
parameter N=20 N=15
Pl 2.7+0.33 2.05+0.98 P<0.01
Gl 2.64+0.44 1.5+0.97 P<0.01
Cl 2.7+0.34 1.9+0.92 P<0.01

Table(4):Relationship between salivary variables and periodontal status parameters
(PI, GI, and CI) in IDDM patients and control subjects

Indices
Salivary Pl Gl Cl
variables
FR MI/min -0.885** -0.446* 0.373
pH 0.642** 0.444 0.438
TP 0.836** 0.470* 0.464*
Ca 0.447* 0.05 0.034
Na 0.227 0.201 0.561*
K 0.162 0.208 0.048

** Correlation is significant at the 0. 01 level; * Correlation is significant at the 0. 05 level

DISCUSSION

Total or whole saliva refers to com-
plex mixture of fluids from salivary
glands, gingival fluid, non-adherent oral
bacterial, food remainders, desquamated
epithelium and blood cells 2.

The salivary flow rate index is a pa-
rameter allowing saliva flow to be classi-
fied as normal, low or very low ™. In this
study although the salivary flow rate of
the diabetic patient significantly lower
than in control, it was still above the low-
est physiologic secretion rate
(0.1ml/minute) @. This result comes in
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accordance with many previous studies,
Ben-Aryeh etal @ reported significant de-
crease in salivary flow rate in IDDM in
children and adolescence, Lopez  re-
ported the same result in diabetic children
with age range 3-15 years old, Moore etal
@ reported decrease in both stimulated
and unstimulated saliva of diabetic patient,
and Mata etal™® reported decrease in both
stimulated and unstimulated saliva of both
of diabetic patient (IDDM and NIDDM)
and. On the other hand, Swanljung etal "
and Edblad etal®® reported non- signifi-
cant change in salivary flow rate of
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IDDM, in the age range 12-18 and 18-24
respectively, this disagreement with the
result of this study may be due to the short
duration of the disease.

The diminished flow rate in this study
could be related to the irreversible changes
in the salivary gland with the alteration of
the basement membrane which play an
important role in the diffusion of the fluid
to and out of the salivary gland % or due
to overall dehydration of the diabetic pa-
tient of different degree, the salivary gland
will in turn cease secretion to conserve
water @,

The pH value of saliva in diabetic pa-
tients of this study was significantly lower
than control subject, this result agreed
with Lopez etal ” whom reported acidic
pH of IDDM children whole saliva, while
Swanljung etal *” and Edblad etal® re-
ported non- significant change in the sali-
vary pH value in patient with Typel di-
abetes.The change in pH value is greatly
related to the obvious reduction in the sa-
livary flow rate, since the salivary pH is
%i)rectly related to the salivary flow rate

Chemical determination of saliva

The total proteins concentration was
significantly higher in IDDM patient, and
this result supported the results obtained
by previous literatures which reported sig-
nificantly high concentration of total pro-
teins in stimulated and unstimulated saliva
of IDDM patients of different age group
®7)_On the other hand, Ben-Aryeh etal ¢V
study recorded no difference in the level
of salivary total proteins of stimulated
whole saliva between IDDM and NIDDM
and control subjects, while streckfus etal
@ study reported lower level in total pro-
teins of NIDDM parotid saliva. The con-
flicts in the results could be explained by
the fact that different studies examined
patients in different disease stages, differ-
ent type of saliva, or different type of di-
abetes.

In this study, the high concentration of
the total proteins level in diabetic patient
could be related to the increase in amylase
and IgA level, since these parameters are
reported to be elevated in IDDM®? or
may be due to the decrease in the flow rate
since,total proteins has an inverse relation-
ship with salivary flow rate ®®,

Chemical determination also showed
lower calcium concentration in IDDM
patients and this result come in agreement
with Lopez etal ” while it disagree with
result obtain by mata etal “® whom re-
ported elevated salivary calcium level in
IDDM and NIDDM patients in both rest-
ing and stimulated saliva.

The low calcium level in this study
may be due to the decrease in the salivary
flow rate, since there is a direct relation-
ship between the flow rate and calcium
concentration®, or it could be related to
high protein level, since the calcium phos-
phate precipitation is bonded to specific
salivary proteins® 2%, The lower calcium
concentration may explain the increase in
Ege incident of caries in diabetic patient®®

The significantly high salivary potas-
sium level in this study supported the pre-
vious results which recorded an elevated
potassium level in IDDM stimulated and
unstimulated whole and parotid saliva® 2.
The primary fluid secretion by salivary
acini is isotonic with plasma. Sodium then
extruded and potassium is reabsorbed by
an active mechanism involving Na'k’-
ATPase, during passage of saliva through
the duct, secondary process occurs and
reabsorption of sodium and secretion of
potassium takes place results in hypotonic
secretion®”. The elevated concentration of
potassium found in diabetic patients in this
study might indicate an impaired activity
of Na'k'-ATPase activity as a result of
change in the basement membrane of sali-
vary acini.

In this study, recording the plaque in-
dex, gingival index and calculus index
demonstrated significant increase in the
three indices in IDDM patients when
compared with control subject. This result
disagreed with Miralles etal ® whom re-
ported non-significant changes in plaque
index and gingival index in IDDM pa-
tients with age range 18-50 years. The dis-
agreement may be due to the wide range
of patients' age and involvement of old
age control subject with the possibility of
having periodontal complications. On the
other hand, the result of this study con-
cerning the oral health status supported
lots of published studies that reported sig-
nificant increase in the three mentioned
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indices in IDDM patients of different age
group and duration of disease®*%%,
Rayan etal ©®? stated that, the prevalence
of gingivitis in children and adolescence is
nearly twice that observed in normal sub-
jects. Gingival bleeding is an indicator of
inflammation and it has a positive correla-
tion with the accumulation of plague and
calculus, these deposits are the most im-
portant pathogenic factor of periodonto-
pathy ©3%. Seemann etal® stated that the
improvement of oral health in IDDM pa-
tients resulted in increase in the salivary
flow rate and decrease in their PI.

The oral complications in the diabetic
patient are most likely related to altered
response to infection, micro-vascular
change and possibly increased glucose
concentrations in the saliva and gingival
crevicular fluid which may be contribute
to periodontal diseases®.Increased in
glucose level in gingival fluid may dimi-
nish the ability of the periodontal fibrob-
lasts to contribute to periodontal healing.
Increased salivary glucose results in addi-
tional bacterial substrate and plaque for-
mation ¢,

In this study it is possible that the vas-
cular changes in diabetes mellitus results
in an increase in gingival bleeding and in
turn increase in plaque index and calculus
index.

Although primarily related to the pres-
ence of dental plaque, periodontitis appear
to be related to several pathological events
associated with diabetes but the reason for
the higher rate of periodontal destruction
in people with diabetes is not completely
understood. Many studies have been
shown that microorganism in the peri-
odontal flora were similar in people with
diabetes and in those without diabetes.
This suggests that differences in the host
response to periodontal pathogens are re-
lated to the increased tissue destruction in
diabetes %3233,

In this study we attempt to correlate
the changes in the GI, PI, and CI to the
changes recorded in the salivary variables.

The significant relation between the
decreased salivary flow rate and increased
Pl come in accordance with Farsi etal®
and Seemann etal® whom reported sig-
nificant relation between salivary flow
rate and plaque index in healthy subjects
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of different age group. The increase in the
plaque index will directly affect gingival
index since the plaque status showed high
association with gingivitis and calculus
index® and this association may explain
the significant relationship between sali-
vary flow rate and gingival index.

The salivary pH is directly related to
the flow rate and in turn it will be asso-
ciated with the oral health indices. Farsi
etal® reported same result, where they
recorded significant relationship between
salivary pH and Gl and PI.

The significant relationship between
total proteins and dental plaque accumula-
tion come in accordance with Rudney et-
al.®®. Many investigators have looked at
oral disease in relation to salivary proteins
concentration, more plaque was seen in
subjects with high level of antimicrobial
proteins ®°.

Although the level of salivary calcium
was found to be lower than control sub-
jects, the CI was significantly higher than
control subjects. Yejin etal“® and poff
etal“Preported no significant correlation
existed between calcium phosphate super-
saturation in saliva and the rate of calculus
formation for both stimulated and unsti-
mulated saliva. However, calculus forma-
tion is influenced by a variety of factors,
such as salivary flow rate and inhibitor
and promoters of calculus formation other
than salivary supersaturation with calcium
phosphate salts.

The direct relationship between total
proteins and calcium index in this study
may explain this result since, the matrix of
supragingival calculus constitute 15.7% of
the calculus dry weight and contains
54.9% proteins. Although salivary pro-
teins are effective inhibitor of the minera-
lization reaction that take place in dental
plaque, once adsorbed, their conformation
may change to present surface that cata-
lyze the nucleation of mineral phases ©”.

The lowered flow rate, pH value and
calcium level and the elevated potassium
and total proteins concentration in diabetic
patients indicate the involvement of the
salivary glands in these patients. This
could be due to altered microcirculation,
periphral neuropathy or direct changes in
the glands such as damaged basement
membranes. As all the patients were on
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