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ABSTRACT
INTRODUCTION: Tobacco smoking is recognized as an important environmental risk factor in periodontitis. It
enhances the secretion of various enzymes from host cells which results in the initiation and progression of periodontal
disease. Alkaline Phosphatase (ALP) is an enzyme found in the various cells of the periodontium is considered to
causes destruction of periodontium. The aim of this study was to compare the ALP level in healthy individual with
generalized chronic periodontitis in smokers and non smokers. MATERIALS AND METHOD: A total of 45 subjects
were included in the study. The groups were divided in Group I (Generalized chronic periodontitis in smokers), Group
II (Generalized chronic periodontitis in non-smokers) and Group III (Control group). The serum was analysed in the
laboratory for ALP levels using a fully automated analyser. The results were statistically calculated with Student paired
t-test. RESULTS: ALP level were higher in the subjects of chronic periodontitis in smokers habit when compared to
non-smokers and healthy individuals. CONCLUSION: The present study conducted to evaluate and compare between
the serums ALP levels in periodintitis with smokers, non smokers and in control group. We found that the ALP level of
group I was significantly higher compared to group II and group III.
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INTRODUCTION
Periodontitis is a chronic inflammatory disease of
periodontium, which destroys the connective tissue
and bone that supports teeth.1 Periodontal disease is
generally occurs due to an imbalance between
pathogenic microbes and the local and systemic host
responses. However, chronic periodontitis is known
to vary by race, gender, and socioeconomic status,
suggesting that factors related to the social
environment may also have major role in terms of
disease development.2
Cigarette smoking is a risk factor for many diseases,

and mounting evidence suggests that smoking
adversely influences periodontal health. Recent data
suggests that smoking has direct relation with
periodontal health and independent to oral hygiene
index. Many authors supported the role of smoking
as a risk factor for periodontitis and stated that the
potential risk reduces with cessation of smoking.3
The response of an organism to the periodontal
infection includes production of several enzymes
and inflammation markers which can be analyzed
both in serum as well as saliva. Recent studies have
shown a correlation
between
high
ALP
levels and periodontitis, by proving the effect in
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periodontal diseases.4 ALP is a membrane bound
glycoprotein found on cell membrane. It is released
from poly-morphonuclear neutrophils during
inflammation, osteoblast during bone formation and
periodontal ligament fibroblast during periodontal
regeneration.5 Aim of this study was to compare the
ALP level in healthy individual with patients having
chronic periodontitis with the habit of smoking and
patients having chronic periodontitis without the
habit of smoking. The activity level of this enzyme
could be reflected at the serum level and this depicts
a correlation between chronic periodontitis and ALP
level.

MATERIALS & METHODS
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difference between groups was tested with student
paired T-test.

RESULTS
The study revealed that ALP level in group I ranges
between 227 micron/ml to 151 micron/ml. group II
exhibiting 171.7 micron/ml to 101.7 micron/ml
serum ALP level. Control group had lowest range of
serum ALP concentration which range between 110
micron/ml to 101.1 micron/ml. The mean of serum
ALP level was highest in the group I, which was
177 micron/ml compares to other two groups. The
group II showing higher mean value ( 137.5
micron/ml) compares to control group ( 101.5
micron/ml) (Table 1, Graph 1).

The study was conducted in the Department of Oral
Pathology of Vyas Dental College and Hospital,
Jodhpur among the patients visiting the Department
of Periodontics of the same college. A total of 45
subjects aged between 30 and 65 years were
included in this study. Of these subjects 15 had
smoking associated chronic periodontitis (Group I)
and 15 were chronic periodontitis devoid of
smoking (Group II). For comparison 15 healthy
individuals were also studies for serum ALP level
(Group III).
For clinical examination minimum 18 teeth in each
subject were examined for the depth of periodontal
pocket with the help of William’s periodontal probe.
A minimum of one pocket with probing depth of 6
mm or above was considered as chronic
periodontitis. The patients suffering from systemic
conditions like diabetes, cardiac disease and
hypertension were excluded because in these
diseases the pathophysiology for periodontitis was
altered.
2 ml of venous blood was drawn by venipuncture.
Blood was collected in the test tube which was
allowed to stand for 30 minutes at room temperature
and centrifuged at 3000 rpm for 5 minutes and
separate serum from it. Serum was analyzed using
COBAS INTEGRA 400 plus fully auto analyzer to
estimate ALP. Data was calculated for mean and
standard deviation. The statistical significance of
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Table 1 showing mean and Std. Deviation of different study
groups

Graph 1 showing mean value of different study groups

Statistical analysis revealed a significant difference
between Group I and Group II ALP level. These
both groups also have significantly higher values of
serum ALP level with compare to control group.
(Table 2)
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Table 2 Showing P Value Between Different Groups

DISCUSSION
Periodontits is a chronic inflammatory condition
characterized by loss of connective tissue and
alveolar bone with the formation of periodontal
pockets due to the complex interaction between
pathogenic bacteria and the host’s immune
response.6 Subjective symptoms of periodontitis are
typically mild during progression of the disease.
Usually subjects ignore the condition in early phase
until more severe symptoms (such as toth mobility)
appear.7 The response of an organism to the
periodontal infection includes production of several
enzymes and inflammation markers which can be
analyzed both in serum and saliva.8 In peridontitis,
one of the mechanism of collagen loss is fibroblast
phagocytize collagen fibers which contributes to the
total ALP level.9 ALP is found primarily in the liver
(isoenzyme ALP 1), in the bone (isoenzyme ALP 2)
and small amount produced by cell lining the
instestine (isoenzyme ALP 3), the placenta and the
kidney. The amount of ALP in the blood is
calculated and represented as the total amount of
ALP released from the tissues.10-12
Among the host enzymes, the first one identified
one was ALP. It is most effective in an alkaline
environment. The optimal pH for the ctivity of ALP
is 8.0-8.5 depending on the source.13 ALP is stored
in specific granules as well as secreted by vesicles
of neutrophils and is mainly released during their
migration to the site of infection.14 Ishikawa and
Cimasoni identified the pontential of ALP as an
important biochemical marker of gingival crevicular
fluid (GCF).10 Increased in the inflammation and
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bone turn over rate can cause increased activity of
ALP. This is probably a consequence of
pathological processes in periodontal tissues as ALP
is produced by PMNs, osteoblasts, macrophages,
fibroblasts and plaque bacteria within periodontal
tissue or periodontal pocket.15 Further more, among
the various periodontopathogenic bacteria like
Prevotella
intermedia
and
Porphyromaonas
gingivalis are known to have high ALP activity and
in this study the smoker group was shown to have
higher plaque index which results in high ALP
level.16
Cigarette smoking is associated with periodontal
disease and considered as major risk factor that lead
to increased severity of periodontal disease, rates of
disease progression and this destruction of
periodontal tissue in smokers.17 It was observed that
the development of gingival redness was lower in
smokers suggesting a suppression of the normal
inflammatory response to plaque and calculus. The
reduced gingival bleeding due to the pontential
vasoconstrictive effects of nicotine may lead to
misdiagnosed
of
periodontitis.18,19
The
vasoconstriction of peripheral blood vessels which
occurs due to smoking can also affect the
periodontal tissue and can lead to less overt signs of
gingivitis such as redness, bleeding and exudation.19
Smoking results in increased periodontal destruction
by altering the host response through impairment of
the normal host response in neutralizing infection
and alteration results in destruction of the
surrounding periodontal tissues.20
A number of studies have shown raised serum ALP
levels in various physiological and pathological
conditions like bone growth physiologically and
bone diseases. ALP showed a significant rise in
both diabetic and non-diabetic patients with
periodontitis as compared to control.21 Raised value
of serum ALP in periodontitis has been reported by
Grossi, 1998; Iwamoto et al, 2001; Siddiqui et
al,2005 same as our study.22 Most of the studies are
related to levels of ALP in GCF of patients with
peridontal disease. Very few studies have evaluated
serum ALP levels in patients with chronic
periodontitis.3,22
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Gibert in 2003 predicted ALP as an indicator for
future loss of periodontium. It may serve as marker
in periodontal treatment planning and monitoring.
Its level may also be useful as a potential bone
turnover marker to establish the diagnosis and
prognosis of periodontal disease.23 Binder et al
demonstrated that ALP concentration in GCF
showed a positive relationship with attachment
loss.12 Gao et al. in 1999 found that ALP activity
was highest in osteoblasts, moderate in periodontal
ligament fibroblast and lowest in gingival
fibroblast.24 Other biochemical markers like total
cholesterol, high density lipoprotein, low density
lipoprotein, LDH etc were measured, but as stated
earlier ALP is the first marker which identified in
blood among all other markers in the periodontitis.8
ALP is essential enzyme, because it is part of
normal turnover of periodontal ligament, root
cementum and bone hemostatis.24
The present study showed that serum ALP levels
were positively correlated with all clinical
parameters. This increased activity in the serum is
probably the consequence of destructive process in
the alveolar bone in periodontitis. This was in
agreement with studies done by Nakumura M and
Slots J, Gibert P et al, Totan A, Greabu M, Totan C
et al, Todorovic T, Dozic I, Vicente-Barrero M et al
who compared the enzyme activities in subjects
with periodontitis and in healthy controls. They
found that periodontal destruction such as
periodontal pocket, gingival bleeding and
suppuration were related to higher ALP levels and
concluded that the increase in serum ALP activity in
periodontits could be associated with alveolar bone
loss, a key feature of periodontitis.19,25-27
The results of the present study indicate the positive
correlation between the periodontitis patients having
habit of smoking and serum ALP activities. The
tendency of linear increase in the level of ALP
activity in serum reflects the advancing periodontal
tissue injury and damage. Further studies in this
direction with larger study sample and especially
longitudinal clinical studies involving the post
periodontal therapy assessment of serum ALP in
comparison to the pre treatment activity levels could
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prove of immense help in the management of
periodontitis in the near future.

CONCLUSION
The present study was conducted to evaluate
and compare between the serum ALP levels in
chronic generalized periodontitis with smokers,
non smokers and healthy controls. Though there
are many studies regarding detection of levels
of ALP in GCF and saliva but in serum there
are very few. ALP levels can be detected in
serum of patients with periodontitis. There was
a highly significant correlation of increased
levels of serum ALP in chronic periodontitis as
compared to healthy patients. There was a
highly significance correlation of high levels of
serum ALP in chronic periodontitis with
smokers and non-smokers.
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