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Abstract

The purpose of this study was to estimate and compare the levels of tissue non-specific alkaline phosphatase isoenzyme
in serum of healthy individual and in chronic periodontitis patients with varying severity. Serum samples were obtained
from 31lindividuals. 10 from healthy individuals and 21 from chronic periodontitis patients categorized as mild, moder-
ate and severe based on CAL values. The samples were used to determine the Tissue Non - Specific Alkaline Phosphatase
Isoenzyme (TNSALP) level. Evaluation and comparison of the tissue non - specific alkaline phosphatase isoenzyme activity
between the control and chronic periodontitis patient group showed a decrease in bone type of tissue non - specific alka-
line phosphatase level among mild, moderate and severe chronic periodontitis patients group. The steady decrease in Bone
type of TNSALP might help to provide useful information if monitored successively over a period of time.
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1. Introduction

Chronic periodontitis is a longstanding inflammatory
disease affecting the supporting structures of the denti-
tion namely the gingiva, periodontal ligament, cementum
and adjacent surrounding alveolar bone. Most routine
methods to diagnose chronic periodontitis is by clinical
evaluation of affected site and measuring the attachment
loss followed by radiographic confirmation by identifying
bone loss. These methods do not shed light on the status of
progression or regression occurring in the diseased sites
and also fail to identify newly developing disease sites"2.
For better evaluation of prognosis and effective
treatment, it is important to identify the current sta-
tus of the disease. Changes at both cellular levels and
sub - cellular levels show us the current status of the
disease and are evaluated or identified using biochemi-
cal assay. The most common and widely relied enzyme
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assay for bone disease is Alkaline Phosphatase (ALP)
measurement. Alkaline phosphatase has been found
in various periodontal tissues** with increased activity
noticed during progression of periodontitis®. Serum
level of ALP enzyme can be used as an indicator for
bone formation’.

Alkaline phosphatase enzyme consists of a group
of true isoenzymes, all glycoproteins, encoded for by at
least four different gene loci: tissue-nonspecific, intes-
tinal, placental, and germ-cell ALP. In human serum,
tissue-nonspecific (liver, bone, and kidney), intestinal,
and placental ALP isoforms contribute to total ALP
activity, making clinical interpretation difficult without
fractionation of these ALP isoforms. Various methods of
differentiating the B-ALP from liver ALP include conven-
tional agarose gel electrophoresis®’, heat and chemical,
wheat germ agglutinin precipitation", and wheat germ
agglutinin-high performance liquid chromatography.
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Bone form of Tissue Non-Specific Alkaline Phosphatase
(B-TNSALP) has been considered to be a good marker in
serum for bone formation'?. Measurement of B-TNSALP
in the serum provides a more specific assessment of the
metabolic status of bone in normal and pathological condi-
tions. Hence the main purpose of this study was to evaluate
and compare the tissue nonspecific isoenzyme of alka-
line phosphatase enzyme among healthy individuals and
patients with varying severity of chronic periodontitis.

2. Materials and Methods

This study was done in division of Periodontics, RMDC &
H, Annamalai University after ethical clearance. Informed
consent were obtained from 31 participants who were
selected randomly among the patients who visited the
division of Periodontics. 10 individuals in control group
and 21 patients in test groups of age 30-55 years were
selected with the criteria’s listed below and are grouped as

Group A: Control group - healthy individuals
( CAL of 0 mm) and

Group B: Test groups — Chronic periodontitis
patients

B,: Mild (CAL 1 - 2 mm);
B,: Moderate (CAL 3- 4mm) and
B,: Severe (CAL > 5mm)

2.1 Selection Criteria

Individuals included in this study are selected based on
the following criteria. Smokers, malnourished, anemic,
subjects taking medicines known to affect periodontal
conditions or gingival secretion, any cardiac diseases,
hepato-biliary diseases, diabetes, thyroid and parathy-
roid abnormalities, Viral, fungal or bacterial infection,
history of recent trauma or tooth extractions, pregnant
or lactating women, women on oral contraceptives, his-
tory of systemic antibiotic therapy within 6 months were
excluded from the study.

2.2 Clinical Examinations

Briefand precise medical and dental history were recorded
after informed consent followed by clinical examination.
The clinical indices and parameters like Probing Pocket
Depth level (PPD) and Clinical Attachment Loss (CAL)
were recorded.
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2.3 Sample and Evaluation

5 ml of blood samples were collected from all participating
individuals after overnight fasting and was allowed to clot
in a test tube placed slantingly. After an hour the superna-
tant serum was extracted and sent to biochemical laboratory
for assay. Total alkaline phosphatase enzyme were evalu-
ated and then Tissue Non-Specific Isoenzyme namely Bone
(B-TNSALP) and Liver (L, and L, TNSALP) isoenzymes were
separated by electrophoresis on agarose gel and visualized
and quantified using the Hydragel ISO-PAL K20 kit (Sebia,
France), following the manufacturer’s recommendations. The
values obtained were tabulated in % for isoenzyme fractions.

2.4 Data Analysis

Results were tabulated; Sample’s mean and standard
deviation for the results were determined. Between each
study groups, the results were compared using ANalysis
of VAriance (ANOVA) test for the determination of sta-
tistical significance. All statistical analysis was performed
using standard statistical software. P <0.05 was considered
as statistically significant.

3. Results

Table 1 and Figure 1 represents the mean value of Bone
type Tissue Non-Specific Alkaline Phosphatse Isoenzyme
(B — TNSALP). 10 individuals in the control group with
a mean ALP level of 44.2 + 1.378. 7 patients in each sub-
groups of test group were screened for the Bone type of
tissue non-specific alkaline phosphatase level. Sub group
B, identified as mild periodontitis patient has an estimated
mean value of 39.357 + 0.783. The sub group B,, designated
as moderate periodontitis group has mean of 33.914
+0.867. The subgroup B, categorized as severe periodonti-
tis patients has a mean of 24.329 + 0.547 bone type of tissue
non-specific alkaline phosphatase isoenzyme in serum.
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Figure 1. Bone type of Tissue Non Specific Alkaline
Phosphatase isoenzyme (B-TNSALP).
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Table 1. Bone type of Tissue Non Specific Alkaline Phosphatase isoenzyme (B-TNSALP)
Group N Mean Std. Deviation F-value P-value
Health individuals 10 44.200 1.378
Bone (%) Mild periodontitics 7 39.357 783 576.2 0.001(S)
Moderate periodontitics 7 33.914 .867
Severe periodontitics 24.329 .547

Table 2 and Figure 2 represents the mean value of Liver
type Tissue Non-Specific Alkaline Phosphatase isoen-
zyme (L, - TNSALP). 10 individuals in the control group
with a mean ALP level of 49.52 + 1.339. 7 patients in each
subgroups of test group were screened for the liver type
of tissue non-specific alkaline phosphatase level. Sub
group B, identified as mild periodontitis patient has an
estimated mean value of 52.557 + 0.757. The sub group
B, designated as moderate periodontitis group has mean
of 43.857 + 0.624. The subgroup B, categorized as severe
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Figure 2. Liver type of tissue nonspecific alkaline
phosphatase isoenzyme (L -TNSALP).

periodontitis patients has a mean of 42.757 + 3.661 liver
type of tissue non-specific alkaline phosphatase isoen-
Zyme in serum.

Table 3 and Figure 3 represents the mean value of Liver
type Tissue Non-Specific Alkaline Phosphatase isoen-
zyme (L, - TNSALP). 10 individuals in the control group
with a mean ALP level of 6.270 + 0.157. 7 patients in each
subgroups of test group were screened for the liver type of
tissue non-specific alkaline phosphatase level. Sub group
B, identified as mild periodontitis patient has an estimated

Figure 3.
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Table 3. Liver type of Tissue Non Specific Alkaline Phosphatase isoenzyme (L -TNSALP)
Group N Mean Std. Deviation F-value P-value
Health individuals 10 49.520 1.339
Liver 1 (%) Mild periodontitics 52.557 757 41.31 0.001(S)
Moderate periodontitics 43.857 .624
Severe periodontitics 7 42.757 3.661
Table 2.  Liver type of Tissue Non Specific Alkaline Phosphatase isoenzyme (L,-TNSALP)
Group N Mean Std. Deviation F-value P-value
Health individuals 10 6.270 157
Liver 2 (%) Mild periodontitics 8.086 398 18790.6 0.001(S)
Moderate periodontitics 22.229 304
Severe periodontitics 7 34.314 177
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mean value of 8.086 + 0.398. The sub group B, designated
as moderate periodontitis group has mean of 22.229 +
0.304. The subgroup B, categorized as severe periodontitis
patients has a mean of 34.314 £ 0.117 liver type of tissue
non-specific alkaline phosphatase isoenzyme in serum.

4, Discussion

The tissue non-specific isoenzyme of alkaline phosphatase
was analyzed in both healthy individuals and in persons
diagnosed as chronic periodontitis. These subjects diag-
nosed as chronic periodontitis are further sub grouped
based on the clinical attachment loss as mild, moderate
and severe.

This study was done using the serum based on two
major factor. First, the quantity of sample required to
estimate TNSALP is adequate at present only in serum
and the second reason is based on the observation made
by Requirand®. They have evaluated bone type TNSALP
in serum and have concluded its role in chronic perio-
dontitis based on the hypothesis that the decrease of bone
ALP observed in the PL, a decrease could be expected at
the serum levels if some interaction could occur between
these two compartments”. They have defended that
there exists some kind of interaction between two com-
partments and so that any change in serum of otherwise
healthy individuals diagnosed with chronic periodontitis
patients, do reflect the same change in the periodontal
environment.

In this study, it is noted that there was a steady
decrease in the bone type of TNSALP among healthy to
mild, moderate and severe patients. Similar results were
obtained in the study done by Gibert et al where they have
also compared the level of serum bone type of tissue non-
specific alkaline phosphatase isoenzymes between healthy
individuals (control) and chronic periodontitis patients'.
They also inferred that there was a drop in bone type of
tissue nonspecific alkaline phosphatase level with sever-
ity of diseases. This decrease in bone TNSALP might be
attributed to the decreased bone apposition tendency or
may also be due to reduced local synthesis or reduced
passage into the circulation. Not many studies has been
done so far relating ALP isoenzymes with chronic peri-
odontitis. Hence, further studies have to be done with
increased sample size and various standardizations and
sample sources like saliva and gingival crevicular fluid for
confirming the use of TNSALP as a confirmatory assay
for disease severity.
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In conclusion, the results of this study helps in making
use of TNSALP isoenzyme estimation as one of the
reliable assay to determine the severity and progression of
chronic periodontitis.
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