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Centella asiatica and Punica granatum are medicinal herbs that have been
reported to be effective in promoting the healing of wounds. In a previous study the
value of Centella asiatica and Punica granatum in chip form when used as an adjunct
in non-surgical periodontal treatment was found. The purpose of this controlled
clinical study was to evaluate the effect of herbal chips as an adjunctive treatment in
persistent pockets in healthy, smoking and diabetic patients. Thirty one maintenance
patients with probing depth 4-8 mm and attachment loss > 5 mm were enrolled in this
study. They were divided into 10 healthy patients, 11 smoking patients and 10
diabetic patients. In each subject, two teeth in two quadrants in the same arch were
selected as target teeth and randomized into two different treatment groups, the test
group (SRP+herbal chip) and control group (SRP alone). All patients received SRP
and reinforced oral hygiene. The test group received the herbal chip. Clinical
parameters recorded at 0, 2, 4 and 6 months were probing pocket depth (PPD),
relative attachment loss (RAL), bleeding on probing (BOP), plaque index (PI) and
gingival crevicular fluid (GCF). At baseline and 6 months, all patients took the
standardized parallel radiographs at target sites for subtraction radiographs technique.
At 6 months, there were significant decreases in PPD, RAL, BOP and GCF from
baseline for both treatments. However, there was not a significant difference in plaque
index at all time intervals from baseline. There were no significant differences in
PPD, BOP and GCF between test and control groups. At 6 months, the test group
exhibited significantly greater RAL gain than the SRP alone group in healthy and
smoker groups. However, these gains were not significant in the diabetic group. In the
results of the digital subtraction procedure, the test group showed more gain of
alveolar bone than SRP alone. However, further investigations are necessary to gather
more information that may be useful in explaining possible mechanisms responsible
for the enhancing effects of herbal chips in periodontal healing.
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CHAPTER1
INTRODUCTION

Chronic periodontitis is one of the most common oral health problems in
human. This disease is a serious chronic bacteria infection that results in major
damage to the soft tissue and bone that support the teeth. In the worst cases, teeth are
lost. (1) Infection occurs from microorganism in dental plaque that accumulates on the
tooth surface and subgingival area of tooth. (2) Periodontal therapy is aimed at remove
the infection for arresting the disease activity and promoting healing of the tooth
supporting tissues. (3, 4) Although mechanical periodontal therapy such as scaling and
root planing in conjunction with patient’s plaque control can arrest this disease but
occasionally fails and need the advance treatment as surgical treatment to solve the
problem. (5) However, periodontal surgery may be not effective in all of patients
especially smokers and diabetics who exhibit impaired wound healing. (6) To solve

this problem, adjunctive treatments such as antimicrobial agents are suggested. (7)

Knowledge of the etiology and pathogenesis of periodontitis has led to used
of chemical substances, especially antibiotics, to suppress or eradicate the pathogenic
microflora or modulate the inflammatory response, thereby limiting tissue destruction.
The antimicrobial agents have been widespread use in various distributions, route of
administration and forms. (7) Although, when they used as an adjunctive treatments
can improve periodontal status, but the abuse and misuse of antibiotics can cause
several unwanted effects such as bacterial resistance that led to treatment failure. In

addition, repopulation of subgingival microflora can occur after use of antibiotics. (8)

Another way to stop the disease progression is to promote good healing of the
periodontium and host defense mechanism. The healthy gingival tissues in humans
constitute the major peripheral defense against microbial infections that may lead to

periodontal disease. Both the epithelial and connective tissues play the major role in
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this defense. (9) This concept has led to development of the therapeutic materials

possessing the above properties to use as adjunctive periodontal treatment.

Herbal chip containing crude extracts of Centella asiatica and Punica
granatum has been developed and used as adjunctive treatment in non-surgical
periodontal therapy. (10) These two medicinal plants had interesting properties on
promote wound healing by increasing the cellular proliferation and collagen synthesis.
(11, 12) The recent study shows the efficacy of this adjunctive herbal chip in
improving the periodontal status in non-surgical periodontal therapy. (10) In this
present study, the clinical and radiographic experiments was carried out to investigate
the benefit of herbal chip when used as adjunctive to mechanical periodontal therapy

in healthy, smoking and diabetic patients with persistent periodontal pockets.

Objective

The clinical investigation aiming to evaluate the result of periodontal therapy
in conjunction with/without herbal chip containing the extract of Centella asiatica and
Punica granatum in healthy patients, smoking patients and diabetic patients with

persistent periodontal pocket.
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CHAPTER 11
LITERATURE REVIEWS

Chronic periodontitis is defined as inflammation and destruction of tooth
supporting structures. These conditions are characterized by a destruction of the
periodontal ligament, a resorption of the alveolar bone and the migration of the
junctional epithelium along the tooth surface. The clinical signs of chronic
periodontitis are changes in the morphology of gingival tissues, bleeding upon probing
as well as periodontal pocket formation.(1) The microorganisms colonizing the
subgingiva are the principal etiological factor in the development of the inflammation
and tissue destruction.(2) The microflora found in periodontitis is complex and
composed mainly of Gram negative anaerobic bacteria.(13) The exact mechanisms of
tissue destruction are not completely elucidated. Suspected periodontal pathogens have
been shown to produce a large number of biological molecules that may act directly on
host tissue and destroy its integrity. On the other hand, there is evidence suggesting
that the multitude of inflammatory and immune mediators produced by the host may

cause tissue injury.

The optimal periodontal therapy is to remove the bacterial deposits from the
tooth surface and to shift the pathogenic microflora to one compatible with periodontal
health. The initial phase of the therapy is to stop disease progression. Many clinical
studies showed the results of mechanical debridement such as scaling and root planing
in combination with optimal oral hygiene, results in an alteration of the subgingival
plaque which is sufficient to stop periodontal destruction in most cases. As the result
of treatment, there is a decrease of gingival inflammation as well as clinical probing

depth.(3, 4, 14, 15)
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Initial phase is terminated with a reevaluation of the results obtained with
elimination some degree or control of the disease. Although mechanical periodontal
therapy in conjunction with a patient’s plaque control, can arrest periodontitis but this
therapy occasionally fails and need the advance treatment as surgical treatment to
solve the problem.(5) However, not all patients are eligible to undergo or selected for
periodontal surgery. The surgical contraindications include elderly patients, lack of
patients’ agreement, patients with cardiovascular diseases or those who are on
anticoagulant therapy, patients who suffer from blood disorders, patients with
neurological disorders or emotional disturbance.(16) Periodontal surgery may be not
effective in some groups of periodontal patients. Diabetics and Smokers are another
two patient groups at high risk for periodontal disease who also exhibit impaired

wound healing.(6)

Cigarette smoking and periodontal disease relationship

To date, a number of studies have demonstrated a clear relationship between
smoking and periodontal disease. Cigarette smoking has been shown to represent a
strong risk marker and probably a true risk factor for periodontal disease.(17, 18, 19,
20, 21) Cigarette smoking is associated with an increased disease rate in terms of
periodontal bone loss, periodontal attachment loss, and pocket formation.(22, 23, 24)
Many studies demonstrated the negative healing outcome following various
therapeutic periodontal procedures. Smokers showed a significantly less favorable
response compared to non-smokers after non-surgical and surgical periodontal
treatments (6, 23, 25, 26) and compromised healing following regenerative therapy in
intrabony defects.(27, 28) In addition, smokers have been shown to harbor higher
levels of pathogenic periodontopathic bacteria when compared to non-smokers with

comparable levels of disease.(29)

Smoking has negative effects on periodontium as the result of both local and
systemic effects which may affect the host’s response to bacterial plaque. The
systemic effects of smoking on periodontal tissues may also be explained in part by
the impaired phagocytosis and chemotaxis of peripheral blood polymorphonuclear

leukocytes.(30, 31) In addition, nicotine has been shown to affect in vitro gingival
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fibroblast proliferation (32), inhibit fibroblast synthesis of fibronectin and type I
collagen (33), and increase collagenase activity.(32) Impaired oxygen transport and
metabolism caused by carbon monoxide and enzyme poisoning by hydrogen cyanide,
further reduce the oxidative metabolism needed for cellular repair.(34) The local effect
of smoking is presented by exhibition of nicotine accumulation on the root surface of
periodontally diseased teeth in smokers.(35) Raulin et al showed, when exposed to
nicotine in vitro, the growth and attachment of fibroblasts to root surfaces is impaired.
(36) These overall findings suggest that smoking has a influence by altering the host
response and/or by directly damaging the periodontal cells which may actively

contribute to wound healing.

Diabetics and periodontal disease relationship

The widely accepted clinical observation that diabetes mellitus is associated
with increased susceptibility to oral infections including periodontitis. Patients with
diabetes mellitus exhibit more severe periodontal disease has been confirmed by a
number of studies. (37, 38) The increased susceptibility does not correlate with
increased levels of plaque and calculus. (39) Although the mechanisms whereby
diabetes mellitus increases the severity of periodontal disease are poorly understood,
one may propose that increased susceptibility to periodontal infection, impaired host
response, reduced cell proliferation and excessive collagenolytic activity all play a
major role.(40, 41, 42) In hyperglycemia, glycoxidation of proteins and lipids results
in the formation of advanced glycation endproducts (AGE). The accumulation of AGE
in the plasma and tissues, and their interaction with their cellular receptor for AGE,
has been implicated in diabetic complications. Specific high-affinity receptors for a
common structural element in AGEs (RAGE) have been identified on macrophages
and endothelial cells. The AGE-RAGE interaction results in increased tissue

destruction seen in periodontal disease. (6, 38, 43, 44)

The major problem of patients with uncontrolled diabetes mellitus that relate
with surgical periodontal therapy is wound healing. The mechanisms responsible for
compromised wound healing in individuals with diabetics are unknown. It is probable

that the cumulative effects or altered cellular activities which play a part in
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susceptibility to infections also affect wound healing. In addition, decreased collagen
synthesis by fibroblasts and increased collagenase production found in diabetic
patients play a role in wound healing. (45, 46, 47) Glycosylation of existing collagen
at the wound margins results in reduced solubility and delayed remodeling of the

wound site. (48)

Antimicrobial agents as adjunctive treatment

The microbial etiology of human periodontitis brings to treatment with
antimicrobial agents, as adjunctive treatments to enhance the effect of mechanical
periodontal therapy. The methods for deliver drugs into periodontal pocket can be
divided to systemic route, topical route or subgingival route. The effects of pocket
irrigation of antibacterial agents, most studied show that these agents do not allow the
pockets to be exposed to the drug for sufficient duration of time and hence minimal

effect is elicited.(49, 50)

The systemic use of antibiotics may cause several unwanted side effects
including hypersensivity, gastrointestinal intolerance and the development of bacterial
resistance. (51, 52) Some studied also reported poor results due to the fact that the
active product could not achieve an adequate concentration at the site of action and/or
due to the inability of the active product to be retained locally for a sufficient period of
time.(53) To rule out disadvantages of systemic antibiotic therapy, local delivery of
antibacterial agents into the periodontal pocket has been developed and investigated

since the late 1970s.(54)

A local delivery device consists of a drug reservoir and a limiting element
that controls the rate of medicament release. The goal is to maintain effective
concentrations of chemotherapeutic agents at the site of action for long periods,
despite drug loss from crevicular fluid clearance. Local delivery devices can be
divided into 2 classes according to the duration of medicament release: sustained

release devices and controlled delivery devices. (7)
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In the past, many local drug deliver of antimicrobials have been developed
and available in worldwide market. Each system differentiates in drug agents and
delivery devices. Tetracycline fibers, metronidazole gel, doxycycline polymer, and
chlorhexidine chip are the popular systems and have many studies support the

efficacy.

The tetracycline fibers delivery system consists of a polymer, ethylene vinyl
acetate, 25% saturated with tetracycline hydrochloride. The fiber releases tetracycline
at a constant rate for 14 days. Several studies were published by Goodson et al while
developing the concept and efficacy of this system. (54, 55) The tetracycline fiber has
approved the efficacy to significant improvement in probing depth, clinical attachment
level, and bleeding on probing when compared with other modalities. (56) Moreover,
other studies showed the chemotaxis properties and tetracycline from this system
would penetrate the epithelium trough the intracellular spaces and could achieve

concentrations of 43 pg/ml. (57, 58)

Metronidazole gel is a bioadsorbable delivery device containing 25%
metronidazole benzoate in a matrix consisting of a mixture of glyceryl mono-oleate
and sesame oil. Microbiological observations have indicated that this system has
effects with respect to decreasing total anaerobic bacteria colony-forming units in
subgingival plaque. (59, 60) Many studies have compared sequential applications of
metronidazole gel with a positive treatment control consisting of scaling and root
planing. In general, there were no clinical differences between therapies with regard to
probing depth reduction and decrease in prevalence of bleeding on probing. (59, 61,
62) Additional studies used as adjunct to mechanical periodontal therapy and reported
a statistically significant, but clinically insignificant, improvement with combined
therapy. (63) At present, it is unclear if metronidazole gel provides a clinically

significant improvement when used as an adjunct to scaling and root planing.

Doxycycline polymer is a liquid biodegradable drug delivery system has been
developed that hardens in the periodontal pocket and gives a controlled release of the

incorporated agent. This delivery system has been modified to incorporate and release
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the antimicrobial substance doxycycline. An initial clinical study evaluated the effect
of this system in animal model. They showed the improvement of periodontal health
of animal when compared with control. (64) Many human studied showed probing
depth reduction, bleeding on probing reduction and gain of clinical attachment when

treated with doxycycline polymer. (65, 66)

Chlorhexidine chip is a bioabsorbable local delivery device comprised of
34% chlorhexidine gluconate in a cross-linked gelatin matrix. This controlled delivery
system is gently pushed into the pocket, and chlorhexidine has been detected in
gingival fluid in excess of 125 pg/ml for 1 week following a single application. (67)
Two large multicenters had assessed the efficacy of chlorhexidine chip combine with
scaling and root planing. In both investigations showed attachment level gains and
probing depth reductions which were statistically significantly better in the combined
treatment group than in the scaling and root planing group. In addition, the number of
sites reported with a decrease of > 2 mm probing depth was greater in patients with

combined therapy. (68, 69)

Many clinical studies have been conducted to assess the value of these
systems as adjuncts to root planing or as the sole treatment for untreated periodontal
lesion. If these systems are used as adjuncts to scaling and root planing, studies
suggest that there is a slight advantage over scaling and root planing alone. A recent
review summarizes the substantial clinical data that exist on local delivery systems in
periodontics and highlights the fact that due to the limitations in the delivery profile of
many of these systems which still fail to show significant benefits over controls. (70)
This may be because scaling and root planing alone is usually quite effective in
producing obvious clinical statistically significant improvements. The studies that
evaluated the effects of local drug delivery systems on sites that responded poorly or
showed recurrence of disease after scaling and root planing have been presented. (71,
72, 73, 74, 75) So this devices would appear to have a role in treatment that are
targeted to non-responding sites following initial or repeated therapy, similar to those

indications for surgical intervention.



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Periodontics) / 9

Although, local delivery drugs are reducing the incidence of adverse effects
associated with systemic administration, the caution requirements are the same as the
systemic use of drugs. For instance, it should not be used in subjects with a known
allergy to the drug. (7) Additionally, local delivery drugs may cause the bacterial
resistance in the pocket or the overgrowth of intrinsically resistant organisms. To date,
few studies demonstrated an increase in bacterial resistance following local delivery of

antimicrobials. (8, 76)

Local delivery of antiseptics, such as chlorhexidine, may minimize possible
effects attributed to antibiotics. However, the adverse effects of chlorhexidine on
tissue cell have been reported. It is well known that chlorhexidine is toxic to bacteria,
but recent evidence has suggested that chlorhexidine may also have deleterious effects
on gingival fibroblast proliferation as well as collagen and non-collagen protein
production in cell culture. (77) Pucher and Daniel reported the effect of chlorhexidine
on viability, growth, collagen gel contractions, and total protein synthesis of human
gingival fibroblasts. They found chlorhexidine is highly cytotoxic to cells in vitro and
various cell functions such as proliferation, collagen gel contraction, and protein
synthesis are affected. (78) Additionally, the effects of chlorhexidine on the
attachment and growth of cultured human periodontal cells in vitro have been
reported. Exposure of root surfaces to chlorhexidine significantly inhibits growth of
periodontal cells and subsequent fibroblast attachment which may interfere with

regeneration of the periodontium. (79, 80)

The other approach to deal with periodontal disease is to enhance resistance
of the host and promote good healing of the periodontium. The normal gingival
tissues, both the epithelial and connective tissue, constitute the major peripheral
defense against microbial infections that may lead to periodontal disease. (9) This
concept has led to seek the therapeutic adjunct of which properties include promote
wound healing, increased gingival cell proliferation, enhance host resistance and
biocompatible with periodontal tissue. Recently, local delivery medical plant chip has

been develops. These herbal chips contained the crude extracts from Centella asiatica
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and Punica granatum as active ingredients and collagen are used as a delivery vehicle

for medicaments. (10)

Based on the scientific evidence, there are a few studies used Centella
asiatica and Punica granatum in the field of dentistry. Centella asiatica Linn. is a
small prostrate perennial herb of the family Apiaceae, widely grown throughout India,
Bengal, Madagascar, Pakistan, more specially in the southern part of asia including

Malaysia, Indonesia, and Thailand.

Therapeutic properties of Centella asiatica

Centella asiatica 1s a medical plant that has been in used since prehistoric
times. It has been described as a useful tonic, strengthens memory and intelligence,
and promotes longevity. It is used to enhance circulation, especially to the blood

vessels of the skin and mucous membrane. (11, 81)

The chemical components of Centella asiatica were found to be triterpenes.
The major principle components are asiatic acid, madecassic acid and asiaticoside.
(11) There are some evidences that asiatic acid has the most therapeutic effects among

the three components. (82)

The pharmacological profiles of Centella asiatica are described below:

1. Wound healing and collagen-proliferative effects

The topical application of Centella extracts has been shown to be
associated with accelerated wound healing. Tenni et al. investigated the
biochemical changes in wound healing properties after application of an
extract of Centella asiatica in cultures of human skin fibroblasts. A
statistically significant increase in collagen synthesis and in the intracellular
fibrin content was detected. (83) The wound healing properties of an extract
of Centella asiatica in rat experimental wound was investigated by Marquart
et al. They found an increased remodeling of the collagen matrix in the

wound. In addition to collagen, extracts of Centella asiatica were also able to
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stimulate glycoaminoglycan synthesis. (84) Shukla et al. studied the effect of
Centella asiatica on wound healing activity, both in vivo and in vitro studies.
They detected the property of Centella asiatica in promoting the wound

healing even in streptozocin diabetic rats. (85)

2. Immunomodulatory effects
The effect of an aqueous extract of Centella asiatica on the human
complement system was the subject of an in vitro study which was carried
out by Labadie et al. A positive effect of the Centella asiatica on both
classical and alternative pathway of complement activation was

demonstrated. (86)

3. Weak sensitizers
Centella asiatica and its triterpenic constituents were found to be very
weak sensitizers in guinea pigs. Although the extract was frequently applied
to the damaged skin, the risk of acquired contact sensitivity to this plant or its

constituents is low. (87)

The spectrum of indications of Centella asiatica in the field of traditional
medicine is extremely wide. This medicinal plant was recommended as remedies for
gastrointestinal diseases, dermatological diseases, infectious diseases and wound

healing disorder in many countries. (11)

Therapeutic properties of Punica granatum

Punica granatum Linn. (Pomegranate) is a tannin rich plant in the family
Punicaceae. A number of investigations revealed pomegranate pericarb was
antimicrobial active. Pomegranate is used as antidiarrhea remedy because of its

bactericidal activity against Vibro cholerae. (88)
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The therapeutic properties of the plant have been shown to be related to the
tannin content. Tannins have properties to combine or to form complexes with
macromolecules. They are locally applied and act as protein precipitants. But they are
large molecule and have low cell penetration. The action is essentially limited to the
cell surface and the interstitial spaces. Tannins reduce the permeability of the cell
membrane, but the cells remain viable. These properties are so-called astringent. The
astringent action is usually accompanied with contraction and wrinkling of the tissue.
Astringents are used therapeutically to arrest the hemorrhage by coagulating blood, to
treat diarrhea, to reduce the inflammation of mucous membranes, and to promote
wound healing. (12) Tannins also have a vasoconstrictor effect on small superficial
vessels and enhance tissue regeneration in case of superficial wound or burn by

limiting fluid losses, and by preventing external aggression. (89)

Herbal chip has been developed as a combination of Centella asiatica and
Punica granatum extracts. Recently, Sastravaha G. used medicament chip as an
adjunctive to the mechanical periodontal treatment in adult periodontitis. The split-
mouth study demonstrated that herbal chip improved periodontal status significantly
when comparing to scaling and root planing alone and plain chips when followed six

months. Additionally, there was no unwanted effect arising from this herbal chip. (10)
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CHAPTER III
MATERIALS AND METHODS

Materials

Herbal chips

The herbal chips containing Centella extract which with 54% asiatic acid
and Punica extract with 64% hydrolysable tannin. The chips were prepared into 300
micron thickness and submitted for sterilization by gamma irradiation at the Office of
Atomic Energy for Peace, Bangkok. The irradiation dose used for sterilization was 7.5

kilogrey (kGy).

Table 1. Herbal chip characteristics and the composition.

Features 300p herbal chip
Surface area (mm?) i 2428
Weight (mg) 53
Amount of Centell extract (mg) 1.4
Amount of Punica extract (mg) 0.2
Amount of hydrolyzed collagen (mg) 2.8
Amount of glycerine (mg) 0.4
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Materials for clinical part

1.

A

Periodontal examination sets, each of which included an explorer, a mouth
mirror, a pair of cotton pliers, and a periodontal probe (PCPUNCI1S5, Hu-
Friedy, U.S.A.).

Periodontal instrument sets for scaling and root planing.

Plaque disclosing agent (basic fuschin) and polishing paste.

Impression material and dental stone for fabrication of dental models.

Soft acrylic (Lightplast-Platten, Dreve-dentamid DMBH, Germany) and
Light cure machine (TRIAD® 2000™, DENSPLY) for custom-made acrylic
stent.

™

Periotron 8000® (Oraflow, New York) and Periopaper® (Proflow
Incorporated, New York).

Materials for x-ray part

1.

Intraoral films

1.1. Kodak ultra-speed DF-53 size 0

1.2. Kodak ultra-speed DF-53 size 2

X-ray machine (ORALIX , Gendex, Milano-Italy)

A custom-made holding device used for establishing reproducible
relationship among film, subject and x-ray tube.

Automatic film processing machine (Perio Mate, DURR-DENTAL)

Fixer and developer solution

5.1. Kodak RP X-Omat LO fixer part A+B

5.2. Kodak RP X-Omat developer replenisher part B+C

Computer (Atec computer Pentium 166 MHz, Thailand)

Scanner (Nikon 210, Taiwan)

Image analysis software (Image-Pro Plus version 3.0) for digital subtraction

analysis.
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Methods

Case selection

A total of 34 patients were recruited from the pool of recall (maintenance)

patients on the Oral Medicine department of Faculty of Dentistry, Mahidol University,
Bangkok.

Inclusion criteria

Male or female patients, aged > 35 years.

10 patients with good health, 10 smoking patients and 10 diabetic patients.
Presence of at least two teeth (except third molars) in two out of four
quadrants.

Presence of attachment loss > 5 mm. and pocket depth 4-8 mm. that bled
upon probing at least one site around each of the selected two teeth in each of
the selected two quadrants.

Presence vertical bony defect that can take clear vision radiographs at test
sites.

Non-surgical phase of therapy completed at least 3 months prior to baseline.

Exclusion criteria

1.

Patients who had received antibiotics treatment or had history of periodontal
treatment in the previous 3 months before research.
Female patients who were pregnant as this could interfere with monthly

periodic recall program.

Discontinuation criteria

1.

Subjects refused to continue with this project.

2. Subjects developed unwanted symptoms such as allergy to herbal chips.
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Ethical aspect

Prior to beginning, the project was approved with the documentary proof of
ethical clearance from the Committee on Human Rights Related to Human
Experimentation. All patients who met all the above inclusion criteria were explained
with the objectives and informed with other details of the study (verbally and in

writing) and were included in the study only after sign the consent form.

Clinical parameters and procedures

Clinical parameters and definitions

1. Probing pocket depth (PPD): PPD was measured to the nearest millimeter of
the distance from the gingival margin to the bottom of the pocket by using a
periodontal probe.

2. Relative attachment level (RAL): RAL was measured, with the same
periodontal probe, between the edge of the custom-made stent to the bottom
of the pocket.

3. Bleeding on probing (BOP): BOP was measured from presence or absence of
bleeding detected after the pocket was probed, using Ainamo and Bay’s
criteria. (90)

4. Plaque index (PI): PI was modified from Greene and Vermillion debris index.
The number score determined the dental plaque that covered potion of the
tooth surface. (91)

5. Gingival crevicular fluid volume (GCF): GCF samples were collects from

target periodontal pockets for measured the volume of GCF. (92)

Periotron calibration and standard curve

A blank Periopaper strip was placed between the sensor of the Periotron
8000® and adjusted the zeroing dial on the face of the instrument until “zero” (00)
appear on the display. This blank strip was then removed and discarded. Using a
microliter pipette delivered 0.25 to 2.0 ul of distilled water to the paper strip for
calibration. This procedure was repeated 3 times with each volume, and the average
score is recorded. Compute the standard curve relating the volume of fluid (ul) on the

“X” axis to the Periotron Score on the “Y” axis. (93)
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Fig 1. Standard curve for convert Periotron reading to microliters (ul)

250

200

» /
50

/

0 T T T T T T T
025 05 07 1 125 15 175 2

Volume

Periotron score

Clinical procedures

1. Screening visits

1.1. Measurement of PPD by using a periodontal probe at 6 sites around each
tooth (mesio-buccal, mid-buccal, disto-buccal, mesio-lingual, mid-
lingual, and disto-lingual) for selected the subjects with the criteria
previously described.

1.2. Patients were explained the details of the study and signed the consent
form.

1.3. Dental impression was taken to obtain working models for perform

custom-made soft acrylic stent.

2. Baseline visit
2.1. Collect the GCF samples by using absorbent filter strips. The teeth and
gingiva were carefully isolated with cotton rolls and dried gently with
compressed air. Periopaper® strips were gently inserted into the
periodontal pocket until minimum resistance was felt and left for up to a
maximum of 60 seconds. The GCF volume adsorbed onto the filter paper
strip was then measured using the Periotron™ 8000. (92) The strip was
removed and discarded. Before placed the new GCF filter strip, the
electrodes were cleaned by few drops of ethyl alcohol. Then the
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2.2.

2.3.

2.4.
2.5.
2.6.

2.7.

electrodes were dried by closing the upper jaw loosely onto a dry paper
tissue. And before measured the new patient, the periotron were set to
zero by using blank paper strip as described above.
Full baseline clinical data of target teeth were obtained by measurement
PPD and RAL by using custom-made soft acrylic stent of each patient.
BOP and PI were also recorded.
X-ray of the target teeth were performed by using the alignment
repositioning instrument that consists of collimator, plastic ring, metal
rod and bite block with registration materials. The x-ray films were
developed and fixed by using automatic film processing machine.
Patients were motivated and instructed with oral hygiene procedure.
All teeth received scaling and root planing (SRP) and polished.
The target teeth were irrigated with normal saline solution before
inserted the 300 chips by another clinician into the pockets of teeth in
the corresponding treatment group. In each patient, there are two teeth in
each of the two treatment categories defied as follows.
— Test group = SRP + herbal chips
— Control group = SRP alone

Each tooth received chips which were inserted into the deepest sites
of pocket. Randomization was made to rotate designation of the two
treatment groups among the quadrants 1-4 of each subject so that all
quadrants had even chance to receive one of the two treatments
modalities. The operator who recorded the clinical data and performed
SRP was blind to the designation of the treatment modalities.
All patients were informed not to drink or consume any food for an hour
after insertion of chips and not to brushed their teeth for one day. Oral
irriagating devices, mouth rinses and other oral hygiene aids were not

allowed for one week.
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3. Recall visits
Each patient was then scheduled to come back every two months for

the next 6-month recall program (2™ month, 4™ month and 6™ month follow

up visits).

3.1. At each follow-up visit, all patient received oral hygiene reinforcement
and full mouth professional prophylaxis.

3.2. Clinical parameters PPD, RAL, BOP, PI, and GCF were recorded at each
follow-up visit.

3.3. The second x-ray was performed at 6 month visit by using the alignment
repositioning instrument for fixed the position of films at the same area
of the first films. The x-ray films were developed and fixed by using the

same automatic film processing machine.

Fig 2. Diagram showed outline of study protocol.

Screening Baseline 2" month 4™ month 6™ month

P | | | |
screening - PPD, RAL, GCF, - PPD, RAL, GCF, - PPD, RAL, GCF, - PPD, RAL, GCF,
examination BOP, PI BOP, PI BOP, PI BOP, PI
patient signed - First x-ray - OHI + professional - OHI + professional - Final x-ray
consent form - SRP-+OHI prophylaxis prophylaxis - OHI + professional

- Inserted chip prophylaxis
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Fig 3. The alignment repositioning instrument used for fix the position of films.

Digital subtraction procedures

The standardized parallel radiographs are taken from baseline and 6 month
follow up visit. After film processing, conventional x-ray films were digitized in a
gray scale by using scanner. Although the x-ray method was controlled by alignment
repositioning instrument and used automatic film processing machine to develop x-ray
films, the contrast discrepancies and changed in position between two films were
detected. The differences between two films were corrected before digital subtraction
analysis. The radiographs used histogram corrected for difference in contrast by
Adobe Photoshop software. Using image-pro plus version 3.0, the geometry
discrepancies between two radiographs were adjusted before subtraction. The metal
ball was used for corrected the dimension of the structures in radiographs. The

discrepancies in x-y axis between two radiographs were also adjusted.
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Fig 4. Digital images obtained from conventional radiographs. (1) Baseline image, the
metal ball was used for dimension correction. (2) 6 — month image. (3) 6 — month

image after corrected for difference in contrast.
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After radiographs image correction, all of radiographs were divided to two
categories (interpreted and uninterpreted categories). The interpreted category were
defined as group of radiographs that clearly visualization of the areas of change. All of
included radiographs in interpreted category were subdivided into three categories
(gain, unchanged and loss). In the other hand, the uninterpreted group were defined as
group of radiographs that hardly to defined the area of change, including pairs of

radiographs that could not adjusted to the same position.

After collected the interpreted radiographs, area of interesting (AOIs) were
selected. The AOIs were the area that showed vertical bony defects of all target teeth.
Each pair of images was subtracted by using Image pro plus program. Changes in the
alveolar bone appeared in a subtraction image as lighter (gain) or darker (loss) areas,
as compared to the uniformly gray unchanged background. In order to improve the
visualization of the areas of change, areas of bone loss or gain were also isolated using
Imagel software. Pseudocolor image enhancement was used to represent bone gain as
shades of green and bone loss as shades of blue. No change areas were displayed as
the original shades of gray. The investigator graded each study site as to the presence

of bone loss, bone gain or no change.

(1) )

Fig 5. Digital images before subtraction analysis (1) Baseline image. (2) 6 — month

image.
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Fig 6. Subtraction image between baseline and 6-month images. (arrow) Lighter areas

compared to uniformly gray background.

Fig 7.Green area showed lighter area compared to background by using ImageJ

program.
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(1) )

)

Fig 8. (1) Baseline image. (2) 6 - month image. (3) Subtraction image, the arrow
showed darker area compared to background. (4) Blue area showed darker area

compared to background by using ImageJ program.
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Statistical analysis
Data analysis was achieved by statistic software SPSS for Windows Release

10.0 package.

Mean PPD and RAL with changes from baseline at the 2™, 4™ and 6™ month
visits were calculated for all pockets and for baseline pockets > 4 mm in each

treatment group and each patient group. Percentage distribution of pockets changes in

PPD and RAL were determined.

Comparison among three patient groups and within each patient group in
compared SRP+med to SRP alone at different time intervals was performed by One-
Way ANOVA or Kruskal-Wallis test or Mann-Whitney U test where appropriate. The

p-value of < 0.05 was considered statically significant in all tests.

Percentage distribution of BOP, GCF and PI at baseline, 2, 4 and 6 months in
both treatment groups was also calculated for all patients and for healthy, smoker and

diabetic group.

Percentage of alveolar bone change in term of gain, unchanged and loss was

calculated for digital subtraction analysis.
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CHAPTER 1V
RESULTS

Clinical results

Thirty-three maintenance patients enrolled in the study and 31 completed the
study. The other 2 dropped out from the study because failed to appear for the follow-
up visits. The remaining patients divided to 3 groups: healthy, smoker and diabetic

group. The study demographics were shown in table 1.

Table 2. Study demographics.

All patients Healthy Smoker Diabetic
(N=31) (N=10) (N=11) (N=10)
Age +SD 49.52 +4.93 46.10 +4.93 46.36 +4.82 56.40 £ 6.90
(range) (37 - 65) (40 - 56) (37 -55) (43 - 65)
Gender
Male 19 (61.3%) 4 (40%) 11 (100%) 4 (40%)
Female 12 (38.7%) 6 (60%) 0 6 (60%)

N = number of patients

The mean cigarettes per day of 11 smokers was 15.27 (range 8 to 40
cigarettes) and mean fasting blood sugar (FBS) of 10 diabetic was 175.8 mg/dl(range
150 — 273). The total number of selected teeth was 134, which divided to 41 incisors,
33 cuspids, 57 premolars and 3 molars. Each patient was split to test group (SRP +
herbal chip) and control group (SRP alone). The selected teeth of test group was 68
(408 pocket sites) and 66 teeth (396 pocket sites) for control group. After chip

insertion, none of the subjects complained about discomfort or adverse reactions.
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1. Baseline clinical measurements

Table 3. Mean and standard deviation of baseline clinical measurements among three

patient groups.

Patient Treatment N Baseline data
group group PPD (mm) RAL (mm) BOP (%)
Healthy SRP+med 144 3.76 = 1.45 9.32+£2.07 88.89
SRP alone 138 3.49+1.37 8.43 £2.09 * 88.41
Smoker SRP+med 138 3.65+1.45 9.77 £2.34 95.65 s
SRP alone 138 3.57+1.41 9.70+1.93 s 90.58
Diabetic SRP+med 126 3.45+1.24 8.67+1.70s 95.24
SRP alone 120 3.48 £1.33 8.95+2.19 93.33

n = number of total sites
Analysis were performed using Kruskal-Wallis test
* = significant difference from SRP+med in the same patient group (p=0.000)

s = significant difference from healthy in the same treatment group (p<0.05)

At baseline examination, probing pocket depths were insignificant difference
across patients group and treatment group. In healthy group, SRP+med presented
higher mean RAL than SRP alone with statistical difference (p=0.000). Baseline level
of attachment was statistically significantly higher in smoker compared to healthy in
SRP alone group (p<0.001). Diabetic had significantly lower baseline RAL compared
to healthy in SRP+med group (p = 0.007). Smoker treated with SRP+med reached
significantly higher bleeding on probing than healthy in SRP+med group (p = 0.04).
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Analysis of sites with baseline probing depth >4 mm

Table 4. Mean and standard deviation of baseline clinical measurements among three

patient groups (sites with baseline probing depth >4 mm).

Patient Treatment Baseline data
group group n PPD (mm) RAL (mm) BOP (%)

Healthy SRP+med 74 499 +0.84 10.24 £2.03 100.00
SRP alone 62 4.82+0.76 90.45+1.83 * 98.39

Smoker SRP+med 70 4.87+0.85 10.89 +2.31 100.00
SRP alone 70 477 £0.75 10.30£1.69 s 100.00

Diabetic SRP+med 63 4.54+0.59 s 9.30+1.69 s 98.41
SRP alone 55 4.67 +0.86 9.93+2.12 100.00

n = number of sites with baseline probing depth >4 mm
Analysis were performed using Kruskal-Wallis test
* = significant difference from SRP+med in the same patient group (p=0.001)

s = significant difference from healthy in the same treatment group (p<0.05)

At baseline, diabetic had significantly lower mean PPD compared to healthy
in SRP+med group (p=0.001). Baseline relative attachment level was significantly
lower in diabetic compared to healthy in SRP+med group (p = 0.005). In contrast,
smoker treated with SRP alone had significantly higher mean RAL than healthy (p =
0.005). Moreover, in healthy group, mean RAL in SRP+med group had significantly
higher than SRP alone (p=0.02). No statistical differences in BOP were found across

patient group and treatment group.
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2. PPD reduction

Table 5. Mean and standard deviation of PPD reduction among healthy, smoker and

diabetic group at 2", 4™ and 6™ month from baseline (all pocket sites).

Patient groups Treatment i PPD reduction (mm)

group 2" month 4™ month 6" month

Healthy SRP+med 144 1.01 £1.06 1.11 +1.15 1.38+1.57
SRP alone 138 0.96 +1.06 1.08+1.11 1.17+1.17

Smoker SRP+med 138 0.80 + 0.95 1.07 +1.01 1.12+1.06
SRP alone 138 0.65+0.91 0.99 + 1.08 1.07+1.10

Diabetic SRP-+med 126 0.87 £ 0.89 1.02 + 1.04 1.21 +£1.00
SRP alone 120 0.82 +1.00 1.08 +£1.03 1.23+1.03

n = number of total sites

There was insignificant difference in PPD reduction between treatment group
at 2", 4™ and 6™ month in healthy (p = 0.48, 0.62 and 0.12 respectively), smoker (p =
0.12, 0.52 and 0.58 respectively) and diabetic group (p = 0.61, 0.76 and 0.93

respectively).

Mean PPD reduction between treatment groups also showed no significant
difference between healthy, smoker and diabetic group at 2™, 4™ and 6™ month from

baseline.
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Analysis of sites with baseline probing depth >4 mm

Table 6. Mean and standard deviation of PPD reduction of sites baseline probing depth

>4 mm at 2™, 4™ and 6™ month from baseline among three patient groups.

Patient PPD reduction (mm)

groups TR ! 2" month 4™ month 6™ month

Healthy SRP+med 74 1.66 = 0.97 1.84 +0.99 2.20+0.96
SRP alone 62 1.73 +£1.03 1.92 £1.01 2.13 £1.00

Smoker SRP+med 70 1.39 £ 0.82 1.77 £ 0.87 1.89+£0.84 *
SRP alone 70 1.13£0.92 * 1.66 £1.01 1.80 £0.97

Diabetic SRP-+med 63 1.43 £ 0.80 1.76 £ 0.80 2.00+0.70
SRP alone 55 1.51£0.92 * 1.82 £0.96 2.07 £0.81

n = number of sites with baseline probing depth > 4 mm
Analysis were performed using Kruskal-Wallis test

* = significant difference from healthy in the same treatment group (p<0.05)

At all treatment time intervals, no statistical significance were found when
compared SRP+med to SRP alone for each patient group. Within SRP alone group,
healthy presented better pocket depth reduction than smoker and diabetic group at all
time interval. However, significant difference in PPD reduction was only observed at
2" month when compared smoker with healthy (p = 0.001) and diabetic group (p =
0.024). In contrast, smoker group treated with SRP+med showed less pocket depth
reduction when compared to healthy and diabetic group at all time intervals. However,
statistic significant difference between patient groups were noted only at 6 month

when compared smoker with healthy group (p = 0.014).
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3. Distribution of PPD and PPD changes

Table 7. Percentage distribution of different PPD range at baseline, 2nd, 4th, and 6"

month among three patient groups.

PPD range (mm)
Patient group Baseline 2nd month 4th month 6th month
1-3 4-6 7-8 1-3 4-6 7-8 1-3 4-6 7-8 1-3 4-6 7-8
Healthy
SRP+med | 48.6% | 49.3% | 2.1% | 84.0% | 16.0% 0% 81.9% | 18.1% 0% 90.3% | 9.7% 0%
n=144 (70) 71) 3) (121) (23) (118) (26) (130) (14)
SRP alone | 55.1% | 43.5% | 1.4% | 85.5% | 14.5% 0% 89.9% | 10.1% 0% 92.8% | 7.2% 0%
n=138 (76) (60) 2) (118) (20) (124) (14) (128) (10)
Smoker
SRP+med | 49.3% | 47.8% | 2.9% | 72.5% | 27.5% 0% 85.5% | 14.5% 0% 89.1% | 10.9% 0%
n=138 (68) (66) “ (100) 38) (118) (20) (123) (15)
SRP alone | 49.3% | 50.7% 0% 71.7% | 28.3% 0% 85.5% | 14.5% 0% 87.7% | 12.3% 0%
n=138 (68) (70) (99) 39) (118) (20) (121) (17)
Diabetic
SRP+med | 50.0% | 50.0% 0% 89.7% | 10.3% 0% 96.0% | 4.0% 0% 97.6% | 2.4% 0%
n=126 (63) (63) (113) (13) (121) 5) (123) 3)
SRP alone | 54.2% | 442% | 1.7% | 84.2% | 15.8% 0% 90% | 10.0% 0% 95.8% | 4.2% 0%
n=120 (65) (53) 2) (101) (19) (108) (12) (115) (5)

n = number of total sites

(n) = number of sites in each category

For each patient group, the percentage distribution of pockets in the 4 to 6
mm and 7 to 8 mm PPD subgroup exhibited dramatic decrease at the 2™ month from
baseline in both treatment groups. Further slight reduction in the 4 to 6 mm subgroup
at 4™ month and 6™ month ,in other word, slightly increase in percentage distribution

in 1 to 3 mm were noted in both SRP+med and SRP alone group.
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Table 8. Percentage distribution of PPD improvement of sites with baseline probing

depth > 4 mm among three patient groups at 2", 4™ and 6™ month from baseline.

PPD improvement (mm)
2nd month 4th month 6th month
0 1-2 3-4 0 1-2 3-4 0 1-2 3-4
Healthy
SRP+med 9.46% 77.00% 13.50% 8.10% 68.90% 23.00% 5.40% 60.80% 33.80%
n=74 @) (57) (10) (6) (51 a7 4) (45) (25)
SRP alone 9.70% 72.60% 17.70% 4.80% 62.90% 32.30% 1.60% 66.10% 32.30%
n=62 (6) (45) (11 (3) (39) (20) (1) (41) (20)
Smoker
SRP+med 11.40% 81.40% 7.10% 4.30% 77.10% 18.60% 1.40% 81.40% 17.10%
n=70 ®) (57) (5) 3) (54) (13) 1 (57) (12)
SRP alone 25.70% 67.10% 7.10% 12.90% 64.30% 22.90% 5.70% 72.90% 21.40%
n=70 (18) (47) (5) ©) (45) (16) 4) (51) (15)
Diabetic
SRP+med 9.50% 81.00% 9.50% 3.20% 81.00% 15.90% 1.60% 76.20% 22.20%
n=63 (6) (51 (6) ) (51) (10) (1) (48) (14)
SRP alone 14.50% 74.50% 10.90% 7.30% 69.10% 23.60% 0% 74.50% 25.50%
n=55 (3) (41) (6) 4 (38) (13) (41) (14)

n = number of total sites with baseline probing depth >4 mm

(n) = number of sites in each category

At 2 month, the highest percentage of PPD reduction was observed in the 1 to
2 mm range in both treatment groups among healthy, smoker and diabetic group.
However, the percentage of PPD reduction in the 3 to 4 mm subgroup showed also
further increase from baseline. In the 1 to 2 mm range, all patient groups that treated
with SRP+med showed greater percentage of PD reduction than treated with SRP
alone. In addition, the lowest percentage of 3 to 4 mm PPD reduction in both treatment

groups were noted in the smoker group compared to the other patient groups.

At 4 month, the highest percentage of PPD reduction was also found in the 1
to 2 mm range in both treatment groups among three patient groups. In the 0 mm
range, the lower percentage distribution of PPD improvement compared to 2™ month
were found in both SRP+med and SRP alone group. Although the percentage of 1 to 2
mm PPD reduction in SRP+med group of diabetic group showed the same value as 2™

month, healthy and smoker groups that treated with SRP+med showed lower
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percentage of PPD reduction compared to 2" month. Each treatment group showed

higher percentage of 3 to 4 mm PPD reduction in comparison to 2™ month.

At 6 month, the increment of percentage of 3 to 4 mm PPD reduction were
found in both treatment groups in healthy and diabetic patient group. In contrast,
Smoker group showed less percentage of 3 to 4 mm PPD reduction compared to 4™
month in both SRP+med and SRP alone group. However, the highest percentage of
PPD reduction was also found in the 1 to 2 mm range in both treatment groups among
three patient groups. In addition, greater percentage of 3 to 4 mm PPD reduction was

marked in healthy group compared to smoker and diabetic in the same treatment

group.
4. RAL gain

Table 9. Mean and standard deviation of RAL gain between healthy, smoker and

diabetic group at 2", 4™ and 6™ month from baseline (all pockets).

Patient Treatment S RAL gain (mm)
groups group 2™ month 4™ month 6™ month
SRP+med 144 1.15+1.51 1.227% 1751 1.43 +£1.57
Healthy
SRP alone 138 0.66+1.12 * 0.51+1.28* 0.73£1.36*
SRP+med 138 0.48+£0.96 s 093+1.10 s 1.01 £1.06 s
Smoker
SRP alone 138 0.65+1.12 0.83+1.19 s 0.80+1.18
SRP+med 126 0.51+095 s 0.62+1.12 s 0.84+1.09s
Diabetic
SRP alone 120 0.48 +1.09 0.68+1.09 s 0.98+1.14

n = number of total sites
Analysis were performed using Kruskal-Wallis test
* = significant difference from SRP+med in the same patient group (p<0.001)

s = significant difference from healthy in the same treatment group (p<0.05)
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At 2 month from baseline, the SRP+med group exhibited greater RAL gain
than SRP alone group in healthy group (p = 0.003) and insignificant differences
between two treatment group were found in both smoker and diabetic groups (p=0.30)
and 0.60). The SRP+med group also showed significantly greater gain of RAL in
healthy group compared to smoker and diabetic group (p<0.001). The SRP alone
group, however, exhibited insignificant difference in RAL gain among three patient

groups (p=0.30).

At 4 month from baseline, the SRP+med group exhibited significantly more
RAL gain than SRP alone group in healthy group (1.22 + 1.51 vs 0.51 £ 1.28, p
<0.001) and insignificant differences between two treatment group were found in both
smoker and diabetic groups (p=0.29 and 0.78). The SRP+med group exhibited
significantly more RAL gain in healthy group than smoker and diabetic group (1.22 +
1.51 vs 093 + 1.10 and 0.62 + 1.12, p=0.002). However, the SRP alone group
exhibited greater gain of RAL in smoker group than healthy and diabetic group (0.83
+1.19 vs 0.51 = 1.28 and 0.68 + 1.09, p=0.01).

At 6 month from baseline, the SRP+med group exhibited greater RAL gain
than SRP alone group in healthy group (1.43 = 1.57 vs 0.73 £ 1.36, p<0.001) and
insignificant differences between two treatment group were found in both smoker and
diabetic groups (p=0.10 and 0.33). The SRP+med group also showed significantly
greater gain of RAL in healthy group than smoker and diabetic group (1.43 + 1.57 vs
1.01 = 1.06 and 0.84 + 1.09, p=0.006). The SRP alone group, however, exhibited
insignificant difference in RAL gain among three patient groups (p=0.09).
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Analysis of sites with baseline probing depth >4 mm

Table 10. Mean and standard deviation of RAL gain of sites with baseline probing
depth > 4 mm between healthy, smoker and diabetic group at 2", 4™ and 6™ month

from baseline.

Patient group Areatment n RATRA™

VP 2" month 4™ month 6" month

Healthy SRP+med 74 1.53 £1.57 1.55+1.65 1.93 +1.55
SRP alone 62 1.26 +1.25 1.21 £1.44 1.42 £1.53 *

Smoker SRP+med 70 0.93 +0.97 1.54 +£0.97 1.61+1.01
SRP alone 70 096 +1.21 124 +£1.21 * 1.17+£1.24 *

Diabetic SRP+med 63 0.98 +1.01 1.19+1.16 1.44 £1.09

SRP alone 55 0.84 + 1.08 1.15+1.04 1.56 +£1.03

n = number of sites with baseline probing depth > 4 mm
Analysis were performed using Kruskal-Wallis test

* = significant difference from SRP+med in the same patient group (p<0.05)

There were no significant differences in RAL gain across patient group at all
treatment time intervals. Healthy treated with SRP+med showed more RAL gain
compared to SRP alone with statistical difference at 6™ month from baseline (p =
0.02). Within smoker group, SRP+med treatment showed better RAL gain in
comparison to SRP alone at 4™ and 6™ month from baseline with significantly different

(p =0.03 and 0.03 respectively).
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5. Distribution of RAL changes

Table 11. Percentage distribution of RAL improvement at 6™ month from baseline for

all patients.

Patient group AL improvement (mm)
-1to-2 0 1-2 34 >5
Heathy
SRP+med 4.86% 25.70% 51.39% 13.19% | 4.86%
n=144 @) 37 (74) (19) @)
SRP alone 13.77% 34.06% 44.93% 4.35% 2.9%
n=138 (19) (47) (62) (6) 4)
Smoker
SRP-+med 2.9% 33.33% 55.8% 7.97% 0%
n=138 @) (46) (77) (11)
SRP alone 9.42% 35.51% 44.93% 10.14% 0%
n=138 (13) (49) (62) (14)
Diabetic
SRP+med 7.94% 32.54% 53.17% 5.56% 0.79%
n=126 (10) 41 (67) @) (1
SRP alone 6.67% 25.83% 58.33% 8.33% 0.83%
n=120 (8) 3D (70) (10) (1)

n= number of total sites

(n) = number of sites in each category

At 6™ month from baseline, most RAL changes were distributed in the 0 and
I to 2 mm subgroup. The healthy and smoker treated with SRP+med group showed
higher percentage of 1 to 2 mm of RAL improvement when compared to SRP alone
group. In contrast, diabetic treated with SRP+med presented less percentage of 1 to 2

mm RAL gain compared to SRP alone group.

Healthy group had higher percentage of loss of RAL compared to the other
patient groups when treated with SRP alone. However, the healthy group showed
higher percentage of RAL improvement than other patient groups in > 5 mm range

subgroup in both treatment groups.
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Table 12. Percentage distribution of RAL improvement of site with baseline probing

depth > 4 mm at 6" month from baseline.

. AL improvement (mm)
Patient group
-1to-2 0 1-2 3-4 >5
Heathy
SRP-+med 2.70% 9.46% 62.16% 20.27% 5.41%
n=74 ) (7 (46) 15) “4)
SRP alone 6.45% 19.35% 58.06% 9.68% 6.45%
n=62 “ a2) (36) (6 “
Smoker
SRP-+med 2.86% 8.57% 72.86% 15.71% 0%
n=70 2) 6) (E2)) (11)
SRP alone 8.57% 20% 52.86% 18.57% 0%
n=70 (6) (14) (37) (13)
Diabetic
SRP+med 1.59% 17.46% 68.25% 11.11% 1.59%
n=63 1) (1) (43) (7) @)
SRP alone 1.82% 9.09% 70.91% 18.18% 0%
n=55 (1) 5) (39) (10)

n= number of total sites with baseline probing depth > 4 mm

(n) = number of sites in each category

At 6™ month from baseline, most RAL changes were distributed in the 1 to 2
mm subgroup. In the 1 to 2 mm gain of RAL range, the SRP+med group presented
with the higher proportion compared to SRP alone in healthy and smoking group. In
contrast, diabetic treated with SRP+med showed lower percentage of RAL gain

compared to SRP alone in 1 to 2 mm subgroup.

Healthy treated with SRP+med presented with the highest proportion when
compared to the other patient groups in the 3 to 4 mm gain of RAL. Both SRP+med
and SRP alone groups in healthy patient showed a small proportion of >5 mm RAL
gain (5.41% and 6.45% respectively) compared to smoker and diabetic groups.
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6. Bleeding on probing

Table 13. Mean and standard deviation of percentage of bleeding sites among healthy,

smoker, diabetic group at baseline, 2™, 4™ and 6™ month.

Patient % Bleeding sites

group Baseline 2™ month 4™ month 6™ month
Healthy 78.45 +£16.11 70.55 £ 18.37 * 5327+ 18.37 * 36.94 £ 18.08 *
Smoker 83.72 + 10.99 67.28 +14.84 * 52.18+15.05 * 41.07 £18.75 *
Diabetic 88.18 £9.24 65.31+£15.37 * 53.27+17.70 * 38.12+14.24 *

Analysis were performed using One-Way ANOVA test

* = significant difference compared to baseline (p<0.001)

At baseline, there was not significantly different in the mean of percentage of

bleeding sites among groups of patient (p=0.21) by using One-Way ANOVA test.

There was statistically significant difference in the mean of percentage of
bleeding sites at 2", 4™ and 6™ month from baseline in all patient groups (p<0.001). In
the other word, as the study progressed, all patient groups presented a trend to

decrease the bleeding sites.



Fac. of Grad. Studies, Mahidol Univ.

7. Gingival crevicular fluid (GCF)

M.Sc. (Periodontics) / 39

Table 14. Mean and standard deviation of GCF volume among

diabetic group at baseline, 2", 4™ and 6™ month.

healthy, smoker,

Patient Treatment GCF volume (ul)
group group Baseline 2" month 4™ month 6" month
Healthy SRP+med 1.46+0.38 0.7240.34 * 0.50+0.19 * 0.38+0.23 *
SRP alone 1.37+0.48 0.75+0.42 * 0.484+0.31 * 0.40+0.24 *
Smoker SRP+med 1.20+0.38 s | 0.56+0.26 * 0.44+0.25 * 0.39+0.21 *
SRP alone 1.09+0.36s | 0.66+0.32 * 0.50+0.22 * 0.41+0.25 *
Diabetic SRP+med 1.25+0.49 0.71+0.30 * 0.47+0.28 * 0.32+0.16 *
SRP alone 1.39+0.49 0.68+0.36 * 0.44+0.28 * 0.36+0.23 *

Analysis were performed using Kruskal-Wallis test

* = significant difference compared to baseline (p<0.001)

s = significant difference from healthy in the same treatment group (p<0.05)

By using Kruskal-Wallis test, there was statistically significant difference at

2" 4™ and 6™ month from baseline in all three patient groups (p<0.001).

At baseline, the GCF volume in healthy group showed more significant
difference than smoker group in both SRP+med and SRP alone group (p = 0.01 and p
= 0.04 respectively). However, insignificant difference among the three patient groups
were found at 2™, 4™ and 6™ month in SRP+med group (p = 0.19, 0.47 and 0.62
respectively) and in SRP alone group (p = 0.85, 0.60 and 0.66 respectively).
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Figure 9. Volume of gingival crevicular fluid between treatment groups at baseline,

2™ 4™ and 6™ month.
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At baseline, the SRP+med group showed slightly higher proportion of GCF

volume compared to SRP alone group in healthy and smoker groups but the . As the

study progressed, both treatment groups presented a trend to decrease the volume of

gingival crevicular fluid. The SRP+med group showed slightly lower proportion of

GCF volume compared to SRP alone at 6™ month in all patient groups. However,

insignificant difference between treatment groups was found at all time periods by

using Mann-Whitney U test.

8. Plaque index (PI)

Table 15. Mean and standard deviation of plaque index score among healthy, smoker,

diabetic and all patients at baseline, 2nd, 4™ and 6™ month.

PI score
Patient group
Baseline 2" month 4™ month 6" month
Healthy 0.85+0.39 0.71 £0.35 0.61+£0.25 0.64 +0.33
Smoker 0.85+0.48 0.80 +£0.47 0.82 +£0.46 0.76 +£0.44
Diabetic 1.14 £0.64 0.84+0.37 091 +0.45 0.99 +0.47
All patients 0.95+0.52 0.79 +0.39 0.79 +£0.41 0.80 £0.43
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By using One-Way Anova, the 2", 4™ and 6™ months were showed with
insignificant differences in mean of PI score from baseline in healthy (p = 0.39),

smoker (p = 0.97) and diabetic group (p = 0.54).

The mean PI score among the three patient groups at baseline, 2", 4™ and 6™
month were confirmed by One-Way ANOVA to be statistically not different (p = 0.34,
0.77,0.23 and 0.17 respectively).

9. Alveolar bone change by digital subtraction radiography

All 68 pairs of radiographs from all patients, the 49 pairs of radiographs from
21 patients were used for comparisons with changes in radiographic bone by digital
subtraction analysis. All of included radiographs were interpreted into three categories
(gain, unchanged and loss). A total of excluded radiographs (19 pairs from 10 patients)

were placed in the uninterpretable category.

Table 16. Comparison of analysis of pairs of radiographs by subtraction radiography

for all patients.

Subtraction radiography
Treatment
group
Gain Unchanged Loss Total
SRP+med 10 (40.0%) 15 (60.0%) 0 (0%) 25 (100.0%)
SRP alone 6 (25.0%) 17 (70.8%) 1(4.2%) 24 (100.0%)

Computer subtraction resulted in 40.0% in SRP+med and 25.0% in SRP
alone group noted as gain. The percentages for the unchanged category were 60.0%
for SRP+med and 70.8% for SRP alone. For the loss category, the percentages were
0% and 4.2% respectively.
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Table 17. Comparison of analysis of pairs of radiographs by subtraction radiography

among healthy, smoker and diabetic groups.

Subtraction radiography
. Treatment
Patient group n
group .
Gain Unchanged Loss

Healthy SRP+med 7 3 (42.9%) 4 (57.1%) 0 (0%)

SRP alone 7 2 (28.6%) 5(71.4%) 0 (0%)
Smoker SRP+med 10 4 (40.0%) 5 (60.0%) 0 (0%)

SRP alone 11 3 (27.3%) 7 (63.6%) 1(9.1%)
Diabetic SRP+med 8 3(37.5%) 5(62.5%) 0 (0%)

SRP alone 6 1 (16.7%) 5(83.3%) 0 (0%)

n = number of pairs of radiographs

Within healthy group, digital subtraction resulted in 42.9% in SRP+med
group exhibited bone gain, while 28.6% in SRP alone group showed bone gain. For
the unchanged category, the percentages were 57.1% in SRP+med group and 71.4% in

SRP alone group. No pairs of radiograph exhibited bone loss in both treatment groups.

Within smoker group, the percentages for bone gain category were 40.0% in
SRP+med group while 27.3% in the SRP alone group showed bone gain. The
percentages of no change category were 60.0% in SRP+med and 63.6% in SRP alone
group. For the bone loss category showed 9.1% in SRP alone group and 0% in
SRP-+med group.

Within diabetic group, 37.5% in the SRP+med group showed bone gain,
while 62.5% and 0% showed no change and bone loss respectively. In the other hand,
between pairs of radiograph in SRP alone group, 16.7% and 83.3% exhibited bone

gain and no bone change respectively.
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CHAPTER V
DISCUSSION

The controlled clinical study aimed to evaluate the results of periodontal
therapy in conjunction with/without herbal chip from combined extract of Centella
asiatica and Punica granatum in healthy, smoking and diabetic patients with persistent
periodontal pockets, by monitoring changes in terms of clinical parameters and

radiographic findings.

The patients in this study were maintenance patients on a 3 to 6 month recall
program and all had previously received non-surgical periodontal treatment. The
clinical signs of persistent periodontal pockets were monitored by recurrent bleeding,

the presence of probing depths > 4 mm and attachment loss > 4 mm.

In this report, 2 patients dropped out from the study. They could not appear at
the follow up visits every 2 month due to occupation. So, the remaining patients (31

patients) completed the study.

The smoking cessation was beneficial to periodontal health. The previous
clinical studies showed that non-smokers and former smokers responded more
favorably to periodontal therapy than current smokers. (94, 95) In this study, during
the treatment, the patients in smoker group still smoked the same amount as baseline.

So the result of treatment was not influenced by the smoking cessation.
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According to the type of blood glucose level test used in this study, the
glycated hemoglobin test was originally considered. However, after patient selection
was carried out, a fasting blood sugar test appeared to be more practical for our study.
In our report, the diabetic patients were selected from numerous hospitals. The
screening systems of the hospitals were different, however, the standard method for
determining blood glucose level was FBS method. Our study decided to use FBS
method for determining blood glucose level due to more practical of the method. The
mean FBS of diabetic patients in our study was 175.8 mg/dL (range 150 — 273 mg/dL)
that indicated type 2 diabetes mellitus with moderate to poor blood sugar controls. (96)

In this study, individual custom-made soft stents were used as point of
reference for reduced the inaccuracy in the assessment of PPD and RAL. The previous
study reported the measurements using the custom-made soft stent as the point of
reference showed high reproducibility in PPD and RAL measurements. Because the
cemento-emamel junction could not be clearly identified in most cases, so the border
of soft stent was introduced to used instead of CEJ for assessment the attachment. (97)
The results of used border of stent instead of CEJ presented less variability

measurements when compared to use CEJ as reference point.

The conventional probe was used for PPD and RAL measurements in this
report. Although several studies used the electronic probe with a constant force
electronic probe, the manual periodontal probe appeared to be more practical
especially when used with a soft stent. The electronic probe had the problems when it
was used at the interproximal area since proper positioning was prevented by
interference between the stent and the sleeve of the automated probe. Quirynen
reported that the same problem that could be encountered with the use of electronic
probe even without the presence of a stent. (98) In addition, the previous study also

indicated the equal reliability of both probes in clinical practice.
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In all treatment groups, mean PPD and RAL at 2™, 4™ and 6™ months were
found to be lower than the baseline with statistically significance. The benefit from
scaling and root planing alone were in agreement with the results shown by other
reports of periodontal maintenance populations with respect to improvement of the

periodontal status following supra- and subgingival debridement. (73, 99, 100, 101)

The mean PPD reductions for all pockets of each patient group were not
different when compared between treatment groups at all treatment time intervals. And
there was also no difference among patient groups in the same treatment group at all
treatment time intervals. The reason might be due to the fact that attachment loss
following scaling and root planing was likely to occur with shallow pockets when
comparing to the deeper ones. (3, 102) In addition, the mean improvements in PPD of
the sites with the baseline PPD > 4 mm did not showed the difference between
treatment groups at all treatment time intervals in healthy, smoker and diabetic group.
The reason might be the depth of the mean pocket which was not deep enough to show
the clear result after treatment. When comparing among patient groups, the healthy
groups treated with SRP alone presented greater PPD reduction than smoker and
diabetic group at 2" month with statistical difference (1.73 mm = 1.03 for healthy
group vs. 1.13 mm £ 0.92 for smoker group vs. 1.51 mm + 0.92 for diabetic group). At
6™ month, the smoker group treated with both treatments showed less improvement of
PPD than healthy and diabetic groups. The improvement of smoker was not
statistically different from healthy and diabetic in the SRP alone group, but it showed
significant difference when compared to healthy in the SRP+med group (2.20 mm +
0.96 for healthy group vs. 1.89 mm + 0.84 for smoker group). However, the trend of
greater PPD reduction was observed in healthy group when compared to smoker and
diabetic group in both treatment groups. This result was in agreement with the
previous studies which were found the healthy patients responded to periodontal

treatment better than smoker and diabetic patients. (6, 23, 103, 104, 105)
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In healthy patient group, when treated with SRP+ med, the mean RAL gain
was significantly higher than SRP alone at all observation times. However, there was
no significant difference when compared SRP+med group to SRP alone group in
smoker and diabetic group at all treatment time intervals. The comparison among
patient groups showed that the healthy patients treated with SRP+med had significant

more improvement of RAL than smoker and diabetic groups at all observation times.

When analyzing the sites with baseline PPD > 4 mm, the mean RAL gain
showed significant differences between SRP+med and SRP alone group at 6 months in
healthy group (1.93 + 1.55 vs 1.42 +1.53). When observed in smoker group, the
SRP+med group presented more improvement of RAL than SRP alone group at 4"
and 6™ month with statistical significance (1.54 + 0.97 vs 1.24 + 1.21 at 4™ month,
1.61 + 1.01 vs 1.17 + 1.24 at 6™ month). These results indicated the benefit of
adjunctive treatment over SRP alone treatment. However, there was no difference
between two treatment groups in diabetic group at all observation time. When
comparing the improvement of RAL among three patient groups, no significant
difference was observed at all treatment time intervals. However, at 6™ month, healthy
patients that treated with SRP+med showed trend of more RAL gain than smoker and
diabetic group. This outcome showed the healthy patients have more healing response

than other groups as presented in the previous studies. (6, 23, 103, 104, 105)

While most data showed results of PPD reduction and RAL gain in both
SRP+med and SRP alone group of all patients, a slightly proportion of 1 to 2 mm loss
of attachment from baseline to 6 months was also observed. This might be resulted
from accidental trauma, which possibly occurred beyond control limit during

mechanical debridement in each treatment group. (102, 106)

In this report, a significant reduction of PPD was observed during the course
of the 6-month period but there was no statistically significant difference of PPD
reduction between two treatment groups at any time. The mean PPD reduction in this
report was not in agreement with the report from the previous study of this herbal

chips when observed in healthy group. Sastravaha G found that the reduction of PPD
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of SRP+med group was greater than SRP alone and SRP+plain chip with statistical
signification at 6™ month. (10) However, the previous study was performed in the
patient groups that differed from our study. The patients in previous reports had never
been received periodontal treatment while the patients in our study were the
maintenance patients. Thus, the different designs might contribute to the variation of
the outcomes. Moreover, at the 1% and 2" month follow-up visits, a booster dose of
herbal chip was not given to the teeth that still found pocket depth > 4 mm in the
treatment group of our study. So, increase dose of herbal chip might be usefulness for

treatment of persistent pockets.

The RAL in both treatment groups of each patient group, in this study, was
statistically significant compared with the initial values and statistically significant
difference of attachment gain between two treatment groups was found only in healthy
groups at all time periods. This result, however, was in agreement with the previous
report of this herbal chip. Sastravaha G presented the mean RAL gain at 6 month in
patient treated with SRP+med was greater than SRP-+plain chip and SRP alone group
(0.56£1.24 mm, 0.22+1.40 and 0.23£1.30 mm respectively). (10) In another study,
Stabholz et al observed the periodontal status in both the teeth treated by SRP alone
and the teeth treated with sustained release of chlorhexidine in chip form for 2 years.
Both treatment groups showed an improvement in attachment over the entire
experimental period. The attachment gains in the chlorhexidine chip treated group
were significantly greater than SRP alone group at all time periods. (71) However,
comparison could only be made in the general view and with the restriction. This is

due to the different study design in the use of the adjunctive agents.

Recently, the clinical pilot study was performed by using the green tea
catechin as adjunctive periodontal treatment. In this experiment, the pocket depth was
markedly decreased in the catechin group with mechanical treatment at week 8
compared with the baseline with significant difference (4.7 £ 0.8 mm vs 3.3 £ 0.5
mm). In contrast, pocket depth was similar to the baseline in the placebo site of scaled
group (5.0 £ 0.8 mm vs 4.9 £ 0.8 mm).(107) While the findings seem to be quite

impressive, it should be noted that the subjects of study were new patient that never
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received the periodontal treatment. The subjects of our study, on the contrary, were
maintenance patients exhibited persistent pockets after received periodontal therapy.

These persistent pockets may result from individual wound healing impairment.

In this study, the PPD reduction and RAL gain were less in smoker group
than healthy group at 6™ month. This result is in accordance with the previous study
that observed the influence of smoking on the treatment outcomes of adjunctive
periodontal therapy. Ryder et al found that PPD reduction and RAL gain at 9™ month
were 1.49 mm and 0.87 mm respectively in current smoker who received SRP+
controlled release doxycycline system compared to 1.71 mm and 1.03 mm
respectively in non-smoker group who received the same treatment. (108) Moreover,
the study of Palmer et al found the reductions in probing depth at 6 months were
significantly less in the smokers (1.23 mm) than in the non-smokers (1.92 mm) when
used metronidazole as adjunctive treatment.(109) This result indicated the smoker
group responded to the therapy less than non-smoker group. In our study, however,
when observed the effect of two treatment in the smoker group, SRP+med group
showed higher RAL gain than SRP alone group at 4™ and 6™ month. It is may be the
result from the extract of Centella asiatica. While nicotine has been shown to affect in
vitro gingival fibroblast proliferation and inhibit fibroblast synthesis of fibronectin and
type I collagen, asiatic acid has more potential to increased the fibroblast proliferation
and collagen synthesis. (11, 83, 84, 85, 110) So the herbal chip that contains asiatic

acid may be reasonably to increase the chance of the attachment of gingival tissues.

The diabetic patients treated with SRP+med demonstrated PPD reduction and
RAL gain less than healthy group at 6" month in our study, however, the differences
were too small to be clinically significant. This indicated the response of diabetic
subjects to non-surgical periodontal therapy almost equivalent to that of non-diabetic
group. (111, 112) Moreover, the difference in PPD reduction and RAL gain between
treatment groups was not observed in diabetic group. This result may be show the
complexity of diabetes mellitus was not overwhelmed by herbal chip that used in this

study. The increasing dose of herbal chip is suggested for future investigation.
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When analyzed the percentage distribution of PPD improvement of sites with
baseline probing depth > 4 mm at 6™ month, both SRP+med and SRP alone groups
showed PPD improvement in all three patient group. However, when considered
among three patient groups, healthy group showed the highest percentage in the 3-4
mm range as compared to smoker and diabetic groups (33.80% vs 17.10% vs 22.20%
for SRP+med group and 32.30% vs 21.40% vs 25.50% for SRP alone group). This is
again evident that healthy group responded to the treatment better than smoker and

diabetic groups.

When changes in RAL are taken into consideration, the SRP+med group
showed higher proportions of 1 to 2 mm RAL gain than SRP alone group in healthy
and smoker group (62.16% vs 58.06% in healthy group and 72.86% vs 52.86% in
smoker group). These results come from the data that analyzed the percentage
distribution of RAL improvement of sites with baseline probing depth > 4 mm at 6"
month. When observed the result in diabetic groups, the SRP+med group presented
similar percentage as compared to SRP alone group (68.25% vs 70.91%).
Improvement in RAL followed a trend similar to that of PPD when considered among
three patient groups. Healthy group still showed the highest percentage in the 3 to 4
mm and > 5 mm range of RAL improvement as compared to other groups when use
herbal chip as adjunctive treatment. However, the RAL improvement in 3 to 4 mm
subgroup did not presented the highest percentage in the healthy group as compared to
smoker and diabetic group when treated with SRP alone (9.68% vs 18.57% vs
18.18%). But when observed in the > 5 mm range of RAL improvement, the healthy
group treated with SRP alone showed marked difference percentage than smoker and
diabetic group (6.45% vs 0% vs 0%). This may be summarize that healthy group has
more the healing potential than the other group. Although some percentage with 1 to 2
mm attachment loss was present in the SRP+med group, the proportions were
generally smaller than SRP alone group for all patient groups. The addition effect on
the gain of RAL on the SRP+med group may be postulated as a result from the
property of the Centella extract on healing mechanism. Asiatic acid, asiaticoside and
madecassic acid are responsible for wound healing processes related to collagen

synthesis. (11, 85, 110, 113) Among them, both asiatic acid and asiaticoside are the
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essential ingredients for biological activity. The asiatic acid and its glycoside
(asiaticoside) have been shown to promote fibroblast proliferation and collgen
synthesis. (82, 83, 86, 110) In addition, asiaticoside has been verified for the property

that enhances the wound healing effect of asiatic acid. (114)

The mean bleeding on probing index at 2™, 4™ and 6™ months were found to
be lower than baseline with significant difference. When compared among three
patient groups, however, there were insignificant differences in improvement of
bleeding on probing index at any treatment times. In this study, mean plaque index of
all patients at 2™, 4™ and 6™ month were insignificant difference from baseline. This
result due to all patients had been received hygienic phase before baseline examination
and still maintains the oral hygiene level all the study time. In addition, the
improvement in clinical parameters may have been influenced by periodic professional
tooth cleaning. These results are in accordance with the previous studies that repeated
professional supragingival plaque control reduced counts of both supra- and
subgingival plaque, and may have altered the inflammatory state of the gingival

tissues. (115, 116)

The mean amount of gingival crevicular fluid (GCF) at 2", 4™ and 6" months
decreased from baseline with significant difference for both treatment groups. In our
study, insignificant differences among patient groups and between the treatment
groups were observed at all time intervals. The potential of both treatment groups in
decreased the volume of GCF were agreement with previous studies. (117, 118) At
baseline, the mean GCF volume in smoker group was lower than healthy and diabetic
patients. This resulted agreed with the study of Persson L. et al. They found a reduced

volume of GCF among smokers when compared to non smoker group. (119)

The major goal performing the digital subtraction radiography was to
determine whether or not improvements in PPD and RAL were associated with a
lower prevalence of alveolar bone loss during the study period. (120, 121) In our
study, the mean bone loss during the 6-month study period was 0% in SRP+med group
and 4.2% in SRP alone group. The subtraction radiographs exhibited 40% of sites that
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showed bone gain in the herbal chip plus SRP group, while the SRP alone group
demonstrated 25% of sites that showed bone gain. The alveolar bone loss was
observed in the smoker treated with SRP alone group. Although the alveolar bone loss
was observed at the one control site, the white area that showed the bone gain was also
observed around this site. The use of digital subtraction radiography made it possible
to detect such small mean changes in alveolar bone. Previous studies have shown that
digital subtraction radiography is highly sensitive and specific for the detection of
small osseous changes. (122) The results of this study do not intend to prove that the
use of herbal chip as adjunct to mechanical therapy is a true regenerative technique.
The future study to find out the mechanism of herbal chip on the alveolar bone change

may be considered.

A main etiology of periodontal disease is the dental plaque. So numerous
studies have demonstrated the therapy to remove the dental plaque and promote the
healing of periodontium.(123) So antimicrobial agents are raised into periodontal
therapy to solve this problem. However, bacterial dental plaque is known to organize
into biofilms. The bacteria in biofilms are highly resistant to phagocytosis and killing
by PMN as well as antimicrobial drugs because of the matrix material in biofilms play
a role as bacterial protector. (124) Moreover, the bacterial resistance in the pocket or
the overgrowth of intrinsically resistant organisms are observed when use the
antimicrobial agents. (76, 125, 126) The combined extracts from Centella asiatica and
Punica granatum are primarily aimed at enhancing the healing of periodontium after
disrupt the subgingival biofilms by mechanical debridement. In vitro studies, Centella
extracts show to have the potential to enhance the collagen synthesis. (11, 110) So this
effect may be usefulness to promote wound healing as well as increased gingival cell
proliferation. The synergistic effect may be obtained from the tannin containing
Punica extract. Tannins have properties to combine or to form complexes and act as
protein precipitants. But they are large molecule and have low cell penetration.
Tannins reduce the permeability of the cell membrane, but the cells remain viable.
This results in the prevention of external invasion and protection of the underlying
layers. (12) As tannins have affinity for proteins, they form bonds with collagen fibers.

This property plays an important role in collagen stabilization. (89)
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Although the results obtained from this study appeared to quite impressive,
however, the answer for certain question are not sufficiency. Further investigations are
required to gather more information to explain the possible mechanisms that may be
responsible for the enhancing effects of Centella asiatica and Punica granatum
extracts on periodontal healing. The evaluation of pharmacokinetic of this herbal chip
will be improving the property of the chip such as modification of the formulation or
adjustment of the dose. Furthermore, it will be necessary to carry out long term
clinical examination in large population including in other forms of periodontitis on

the effects of the herbal chip.

The results of this study showed the usefulness of herbal chip as alternative
treatment in deal with persistent pockets in healthy and smoker groups. So, the need
for patients to undergo periodontal surgery or another expensive therapy may be
reduced. In addition, the patients will be able afford the treatment at much lower

expense as comparing to the import materials.
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CHAPTER VI
CONCLUSION

The results of this clinical controlled study showed the usefulness of herbal
chip as adjunctive periodontal treatment in persistent pockets. Although the mean PPD
reductions were not difference between the treatment group at any treatment time
intervals, better RAL improvements in the SRP+med group were detected in healthy
and smoker groups with statistical difference. However, the results in improvement of
PPD and RAL in diabetic treated with SRP+med similar to when treated with SRP

alone.

It was concluded that periodontal healing was increased when used the herbal
chip as adjunctive treatment in deal with persistent pockets. However, the better
resulted in using this herbal chip were presented in only healthy and smoker groups.
Therefore, the future studies are required to find the most usefulness of this herbal
chip. The modification of concentration or dose of the herbal chip, long-term clinical
study and the benefit in other periodontal patients may also be considered in future

studies.
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