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A R T I C L E  I N F O A B S T R A C T

The periodontal disease is primarily  a bacterial infection which lead to inflammatory
changes along with host response, the chemical agents released by bacteria as well as the
host response results in periodontal destruction. The host immune reaction when gets
activated by matrix metalloproteins (MMPs), cytokines and prostanoids, can be reduced by
therapeutic applications of anti-collagenase drugs (such as synthetic matrix
metalloproteinase inhibitors), sub antibacterial-dose doxycycline (SSD) and chemically
modified tetracycline’s (CMTs), anti-cytokine therapy using antiIL-1 or anti-tumor
necrosis factor-α monoclonal antibodies and soluble tumor necrosis factor receptors and
bisphosphonates. NSAIDs are the drugs that inhibit the formation of prostaglandins by
blocking the cyclo-oxygenase pathway of arachidonic acid (proinflammatory mediators)
metabolism.

INTRODUCTION
Periodontal disease is a chronic infection of the periodontium
affecting soft and mineralized tissues surrounding the teeth. It
is a highly prevalent infectious injury caused by specific
bacterial species.1 The periodontal disease progression is
associated with subgingival bacterial colonization and biofilm
formation that provokes chronic inflammation of soft tissues,
degradation of collagen fibres supporting the tooth to the
gingiva and alveolar bone, as well as resorption of the alveolar
bone itself. Gram negative, anaerobic or microaerophilic
bacteria within the biofilm are often associated with disease
initiation and progression.1

The periodontal disease is primarily a bacterial infection which
lead inflammatory changes along with host response, the
chemical agents released by bacteria as well as the host
response results in periodontal destruction.2 The damage to the
tissues results in release of arachidonic acid from
phospholipids of plasma membranes, which is metabolized via
the cyclooxygenase or lipoxygenase pathways.3 Most of the
tissue breakdown is indirectly caused by toxic bacterial
products that trigger the host response.,4

NSAIDs are the drugs that inhibit the formation of
prostaglandins by blocking the cyclo-oxygenase pathway of
arachidonic acid (proinflammatory mediators) metabolism.5

NSAIDs inhibit the formation of prostaglandins, including
prostaglandin E2, which is produced by resident and
infiltrating cell types in the periodontium (including
neutrophils, macrophages, fibroblasts and epithelial cells) in
response to LPS.6

Thus, the aim of this article is to review the current
understanding of non-steroidal anti-inflammatory drugs and
their potential applications in periodontal therapy.

History

Anti-inflammatory drugs originated serendipitously from
certain plants and their extracts, which were being applied for
the relief of pain, fever and inflammation. in the 17th century,
the active ingredient of willow bark salicin was identified in
Europe. The Kolbe Company in Germany started mass
producing salicylic acid in 1860.

Non-steroidal anti-inflammatory drugs (NSAIDs) are some of
the most commonly used pharmaceuticals world-wide. They
are used for prevention and treatment of inflammatory
diseases, arthritis, collagen diseases, pain, fever, and ischemic
cerebrovascular disorders because of their anti-inflammatory,
analgesic, antipyretic, and antiplatelet functions. In recent
years, it has also been reported that they are effective for the
prevention of colorectal cancer.7

General Structure and Properties of The Nsaids

 NSAIDs structurally consist of an acidic moiety
(carboxylic acid, enols) attached to a planar, aromatic
functionality.

 All are relatively strong organic acids with pKas in
the 3-5 range. Most, but not all, are carboxylic acids.

 The NSAIDs differ in their lipophilicities based on
the lipophilic character of their aryl groups and
additional lipophilic moieties and substituents.
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 The acidic group in these compounds serves as major
binding group (ionic binding) with plasma proteins.
Thus, all NSAIDs are highly bound by plasma
proteins.

 The acidic group also serves as a major site of
metabolism by conjugation. Thus a major pathway of
clearance for many NSAIDs is glucuronidation (and
inactivation) followed by renal elimination.

Mechanism of action of NSAIDs: The mechanism of action of
NSAIDs can be divided into their effects on inflammation,
pain, and fever.8

 Anti-inflammatory effect through inhibition of
prostaglandin G/H synthase, or cyclooxygenase, which is
the enzyme catalyzing the transformation of arachidonic
acid to prostaglandins and thromboxanes.

 Analgesic effect on pain resulting from the increased
peripheral sensitization that occurs during inflammation
and leads nociceptors to respond to stimuli that are
normally painless.

 Antipyretic effect by inhibition of prostaglandin E2
(PGE2) synthesis, which is responsible for triggering the
hypothalamus to increase body temperature during
inflammation.9

Uses of NSAIDs in Periodontology

 NSAIDs are the mainstay of therapy for the management
of acute dental pain.

 To minimize edema following surgical procedures, and
for endodontic pain. For example, for analgesia Ibuprofen
in a dose of 400 mg, Aspirin 650 mg and Acetaminophen
600 to 1000 mg have been used.

 Post-operative administration of flurbiprofen over the
dose range of 50 to 150 mg results in a linear increase in
analgesia in the oral surgery model.

 Ketorolac 30 mg provides pain relief comparable with that
from meperidine 100 mg or morphine 10 mg but ketorolac
causes less drowsiness, nausea, and vomiting than
morphine 12 mg.

 Meclofenamate acts simultaneously to inhibit both the
cyclooxygenase and lipoxygenase pathways, resulting in
reduced formation of prostaglandins and leukocytes.

Adverse effects

Among aspirin, other nonselective NSAIDs, and the newer
selective cox-2 inhibitors. Although these three classes of
drugs for the most part product qualitatively similar adverse
effects, they differ quantitatively in the risks that they pose.10

 Gastrointestinal toxicity
 Effects on platelets
 Hypertension:
 Cardiovascular effects
 Central Nervous System
 Acid-Base
 Reye’s syndrome

Non-Steroidal Anti-Inflammatory Drugs and Their Effect on
Periodontal Disease

Periodontitis is multifactorial infectious disease of the
supporting structures of the teeth, characterized by destruction

of the bone and connective tissue with specific
periodontopathic bacteria and their virulence factors being the
primary etiologic agents.  Recognition that host response is a
component of the etiology of the periodontal diseases has
provided a rationale for adjunctively treating the host with
medicaments in addition to conventional treatment aimed at
suppression of the bacterial infection.11

 Modulation of arachidonic acid metabolites: The
basic rationale behind the use of nonsteroidal anti-
inflammatory drugs is to block the arachidonic acid
metabolites that are pro-inflammatory mediators
implicated in a variety of bone resorptive and tissue
degrading processes. These compounds block platelet
activity through thromboxane inhibition, inhibit
cyclooxygenase, and prevent the production of
arachidonic acid metabolites.

 Pro-inflammatory cytokine inhibition: The catabolic
activities of these cytokines are controlled by
endogenous inhibitors that include IL-1 and TNF
receptor antagonists. When administered for therapeutic
purposes, these antagonists can reduce inflammation.

 Modulation of matrix metalloproteinase’s: TIMP
levels increase in pathologic conditions, this increase
may not compensate for elevated concentration of
activated MMPs. Cell culture studies have demonstrated
that recombinant TIMP can reduce stimulated bone
resorption therefore administration of recombinant
TIMP might be an effective treatment modality.12

Effects of NSAIDs on PG levels

 Steroids inhibit PLA2, stabilize lysosomal membranes,
and inhibit cellular degranulation, all serving to reduce
the availability of free arachidonic for CO enzymatic
activity. Steroids also cause degradation of preexisting
mRNAs for IL-lß and TNFa there by dampening the
secondary PGE2 response.

 Use of antioxidants which serve to prevent the oxidation
of arachidonic acid by molecular oxygen and the
subsequent hydrolysis to form PGE2.

 The third approach is directed towards inhibiting the
cyclooxygenase directly by NSAIDs; i.e., flurbiprofen
and Ibuprofen, as an attempt to control periodontal
diseases.

Effect of NSAIDs on the relationship between surface
roughness and osseointegration

It is widely accepted that implants with a rough surface show
better biological behavior. The higher success rate is attributed
to increased adhesion of cells to the implant surface and to
increased levels of cytokine and growth factor production,
implying a phenotype with increased differentiation.13

Effects of NSAIDs on Bone Morphogenetic Protein (BMP):

Experimental in vitro studies have shown negative effects of
NSAIDs on growth factors that encourage osteogenesis
primarily BMPs. It was also observed that simultaneous
treatment of human periodontal ligament cells with BMP-2
and interleukin- 1β (IL-1β) enhanced the activity of alkaline
phosphatase (ALP) and production of PGE2, and promoted the
differentiation of osteoblasts. Some researchers have observed
that in the



Non-Steroidal Anti-Inflammatory Drugs In Periodontology

25155

presence of inflammation, NSAIDs restore the levels of
growth factors that promote bone healing when growth factors
were added exogenously.14

Effect of NSAIDs and duration of their use

It was observed that when selective COX-2 inhibitors like
rofecoxib was used for longer durations like 6 weeks there was
less bone in growth in the inner core of a BHC (bone harvest
chamber) but this effect vanished if the drug is given for only
two weeks. The effect of short-term administration of low
therapeutic doses of indomethacin, meloxicam or rofecoxib, a
minor negative effect on bone healing was seen with refecoxib.

CONCLUSION
Ever since NSAIDs have been discovered they are being used
for relief of pain, fever and inflammation. NSAIDs are the one
which block the arachidonic acid metabolites thus suppressing
the host responses. NSAIDs like indomethacin, flurbiprofen,
ibuprofen, naproxen, piroxicam have been shown to suppress
the magnitude of the acute inflammation, delay the onset of the
acute inflammatory reaction, and reduce alveolar bone
resorption but the effect of NSAIDs greatly enhanced with oral
hygiene and plaque control in both animal and human models.

Selective COX-2 inhibitors have also been studied in
periodontics. They exhibit a better clinical risk/benefit ratio
than classical NSAIDs. Studies have shown that meloxicam a
selective COX-2 inhibitor, prevents alveolar bone loss in
animal model. In future there is a need for development of
newer low dose NSAIDs for long term use as that of low dose
sub-antimicrobial doxycycline therapy or topically delivered
NSAIDs which has more retentive and long term effect
without the known side effects that NSAIDs have.
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