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Abstract

Background: Centella asiatica and Punica granatum are medicinal hesbs that have
been reported to promote tissue healing and modulate host responses. The
purpose of this study was ta investigate the effects of the combined extracts from .
asiatica and P. granatum pericarp on periodontal healing following scaling and root
planing in adult periodontitis patients. Methods: An innavative herbai medicament
was formulated in the form of blodegradable chips for subgingival application.
Twenty patients with initial pocket depth 5-8mm were enralled into the study. After
baseline examination, scaling and root planing of non-target teeth, the target teeth
received scaling and root planing followed by subgingival delivery of medicated
chips in the test group and unmedicated chips in the placebo group. Probing pocket
depth, attachment level, bieeding on probing, gingival index, and plague index were
recorded at baseling, 3 and 6 months. Results: The results showed significant
improvements of pocket depth and attachment level in the lest sites when
compared with the placebo sites at 3 months and with the placebo and control
sites at 6 months. All treatment sites exhibited a similar trend of decreasing plaque
score. However, the fest sites seemed to show slightly better percentage of bleeding
on probing, Concluston: The results indicate that local delivery with C. asiatica and
P. granatum extracts pius scaling and root planing significantly reduced the clinical
signs of chronic periodontitis.

Kay words: Medicinal herbs/extracls, Cantoila asiaticaftissue healing, Punica
granatum/tissue healing, non-surgical periodontal therapy/adjunctive
treatment, blodegradable chips/subgingival application

Introduction

With adjunctive treatment, vatious antibiotics and anti-
microbial agents have been suggested to aupgment the
cfficacy of mechanical treamment (Genco, 1981). To
overcome many disadvantages of systemic antibiotic
therapy, antibactetial agents for local delivery into peri-
odontal pockets have been extensively developed
(Goodson ¢ «l, 1985). While data from some studies
show bacterial suppression by the use of both systerni-
cally and locally delivered antimicrobial therapy, there
are reports which indicate that reemergence (von Troil-

Linden & al, 1996; Flemmig #f of, 1998), low suscepti-
bility (O Connor o &, 1990; Hagiwara ¢f &/, 1998) and ;
development of resistant subgingival microbial strains i
against different medication (Preus of al, 1995; Van :
Winkel hoff ef al,, 2000) sdil do occur.

Another approach to cope with disease progres-
sion is to cnhance resistance of the host and promote
good healing of the petiodontium. Supplementing
traditional non-surgical care with pharmacotherapenric
agents that are simed at modifying the destructive host
responsc has also been shown to be of additional
benefit in arresting disease progression and providing
tesolution of inflammation in the management and
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contro} of chronic periodontitis. Examples of such
agents are non-steroidal anti-inflammatory drugs such
as flurbiprofen and naproxen, which have been shown
0 reduce alveolar bone loss in chronic periodontitis
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through their inhibitory action on prostaglandin
formation (Offenbacher, 1996). In  addidon,
subantimicrobial dose dosycycline (SDD) has been
demonstrated to be an effective inhibitor of matrix
metalloproteinases (MMPs), especially collagenase
(Golub 7 4., 1990; Golub e 2/, 1995) and has
provided an adjunctive benefit to scaling and root
planing (Caton # «l., 2000). Based on the scientific
evidence, there are few documented stdics of Cerells
asigliee and Praica gronatum fot use in dentistry as well as
in the area of periodontics.

Centella asiatica Linn. is a small herb belonging to the
family Apiaceae. It is commonly used in the Ayurvedic
system of medicine for both internal and external
applications to treat vatious discases (Watt, 1883). The
chemical structure of active compound from the plant
was found to be a glycosidic terpene and was given the
name asiaticoside (Lawrence, 1967). The three princi-
pal components, however, are asiatic acid, madecassic
acid and asiaticoside (Maquart ¢ o/, 1989). Suguna e? 4/,
{1996} reported that the alcoholic extract of C. Asiatica
increased cellular proliferation and collagen synthesis at
the wound site as marked by increase in protein and
collagen content of granulation tissues. Quicker and
better maturation together with cross-linking of colla-
gcn were also observed. The sensitising capacity of this
herbal extract and its triterpenic components has been
proved to be very weak. Although applied frequently
to damaged skin, the risk of acquiring contact sensitiv-
ity to the extract and its consdtuents is low (Hausen,
1993).

Punica granatum Linn. (Pomegranate) is a plant in the
family Punicaceae. The rind or pericarp of the fruit is
known to contain considerable amount of hydrolysable
tannins (Schmide ¢f o/, 1964), which have been demon-
strated to inhibit prostaglandin synthetase (Kiuchi o4/,
1983). Chulasiri ¢f 2/ (1995) showed that wacer soluble
component from pomegranate rind possessed low
acute toxicity, no mutagenic activity and caused no skin
iritation,

‘The objective of this clinical study was to evaluate
the effects of a newly formulated herbal medicament
from combined extracts of Ceatella asiatica and Panica
&ranainm pericarp as a subgingival adjunct to treat
periodontal pockets in adult periodontitis patients, by
monitoring changes of clinical parametars,

Materials and methods
Crude extracis

Centella asiatica L. dried whole plants were ground and
refluxed three times for three hours, each with 95%
ethanol, The combined akcoholic extracts were subse-
quently dried under vacuum. Centella asiatica dry extract
has been analysed for the molecular strucrure of Astatic
acid and madecassic acid by NMR and Mass spectro-

photometry. The quality of Triterpenc acid was assayed
by tritration (Pasich e7 o/, 1968). Prwica granatem 1. Dried
fruit peels were ground and extracted using the same
method 2s Centella,

Preparation of medicated and unmedicated
chips

Both the medicated and unmedicated chips were
prepared into two types of thickness (300 and 400
micton). For medicated chips, hydrolysed collagen
(Sigma-Aldrich Chemicals, USA) was dispersed in
distilled water and the solution was brought to 85—
90°C. The Centella extract was added and glycerine
supplemented as a plasticising agent (Steinbesg of of,
1990). The mixture was stitred until homogeneous and
then mixed with the extract of the Punica pericarp. (The
extract contains tannic acid, which also serves as colla-
gen cross-linking agent) For unmedicated chips, the
herbal extracts were not added to the mixture of
hydrolysed collagen, distilled water and glycerine. Cross-
linking of the collagen matrix was achieved by adding
glutaraldehyde (Big #7 4L, 2001). The mixture was poured
evenly onto stainless mold plates and allowed to cool
down at room temperature and then dried in a refrig-
erator. The cross-linked sheets were removed from the
plates and the thickness was measured to confirm even
thickness. With an innovative chip-cutting maching, the
sheets were uniformly cut into 4mm x 5mm rectangu-
lar chips with one rounded end, resembling 2 U shape.
Each category of the chips was packaged in blister packs
and submitted for sterilization by gamma irradiation.
The characteristics and ingredients of the chips are
summarised in Tabl 1.

Case selection

Enrolment to select subjects was made at the Faculty
of Dentiscry, Mahidol University. Inclusion criteria
included male or female patients aged between 35 to
65 years with good general health, presence of at least
two teeth (except thitd molars) in three out of the four
quadrants and the presence of 5-8mm periodontal
pockets that bled upon probing on at least one site
around each of the selected two teeth in each of the
selected three quadrants, Exclusion critetia included
patients who smoked or had a history of tobacco
consumption, presence of underlying systemic discases
and padents who had received antibiotic treatment and/
or petiodontal treatment in the previous six months
before participating in the project. An impression of
the natural dentition of ¢ach subject was taken to
obtain working models for fabrication of custom-made
soft stents, )

Ethical aspect

This study was carried out according to the guidelines
of the Committee on Human Rights Related to
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Table 1. Summary of characteristics of chips in each catepory and amount of the ingredients contained

Features Type of chips

300 400 3001 400y

medchip medchip  unmed chip unmed chip

Surface area (mmy?) 12.25 12.25 12.25 12.25
Weight (mg) 5.3 FA 4.9 6.5
Amount of Centella extract (mg) 1.4 1.9 - -
Amount of Punica extract (mg) 0.2 0.3 - -
Amount of hydrolysed collagen {mg) 2.8 3.8 4.3 5.8
Amaount of glycerine (mg) 04 0.5 0.2 0.3
Ampunt of glutaraldehyde {mg) - - 0.05 0.07

Human Experimentation, Mahidol University. All
patients were informed with the nawre of the study
{verbally and in writing) and were included in the trial
only after having given their written consent.

Clinical parameters

Probing pocket depth (PD) was measured to the near-
est millimetre of the distance from the gingjval margin
to the bottom of the pocket by using a uniform peti-
odontal probe (PCPUNC 15, Hu-Friedy, USA). Stent
to gingival margin (SG) was measured with the same
pedodontal probe and represented the distance between
the cdge of the custom-made soft stent to the gingival
margin of each target site. Attachment fevel (AL) was
the summation of PD and SG at each corresponding
site. Bleeding on probing (BOP) was indicated by
bleeding detecred following pocket probing (Ainamo,
1975). Gingival index (GI) was the determination of
the gingival health condition (Loe and Silness, 1963)
and Plaque index (PI) was the derermination of plaque
covered tooth surface, using a method modified from
the Greene and Vermillion debris index (Greene and
Vermiflion, 1960; 1964).

Measurement of PD, SG, BOP and GI was carried
out at six sites around each tooth {mesio-buceal,
mid-buccal, disto-buccal, mesio-lingual, mid-lingual, and
disto-lingusl). BOP, G and PI were recorded at base-
line, 1, 3 and 6 months. PD and SG were recorded and
AL calculated at baseline, 3 and 6 months.

Treatment procedures

All patients were thoroughly educared for oral hygiene

maintenance and reinforced at periodic recall visits

throughout the study. After baseline examination, the
non-target teeth received scaling and root planing (SRP).

Randomisation was then made among the padents for

the quadrants to be designated as test, control or

placcho groups:

*  Test group (SRP+med) received SRP followed by
one immediate subgingival application dose of 400y
medicated chips and one booster dose of 300x
medicated chips at each of the 1= and 2™ month
visits,

* Placebo group (SRP+unmed) received SRP followed

by one subgingival application dose of 400
unmedicated chips and two booster doses of 300u
unmedicated chips at the 1% and 2* month visits.
* Control group (SRP alone} did not receive any chips.
One application dose consisted of two (medicated
or unmedicated) chips per tooth, which were inserted
into the deepest sites of the pockets. In order to fulfil
the double blind split mouth design, the patents as well
as the clinician who performed SRP and recorded the
cligical data were unaware of the designation of the
treatment modalitics. All patients were instructed not o
consume any food or drink for one hour after inser-
tion of the chips and 10 refrain from using mouth rinse,
oral irrigating devices and cleansing of the proximal
areas at the target tecth for one week. The total follow-
up period was six months, Duting this period, each
patient was scheduled to come back every month for
measurement of the clinical parameters, oral hygiene
reinforcement and professional care.

Statistical analysis

Data analysis was achieved by statistic sofrware SPSS
for Windows Release 10.0 package. Mean PD and AL
together with changes from bascline at the 3zd and 6th
month visits were calculated for all pockets and for
initial pocket 7—8mm in each of the teatment groups.
Percentage distributions of GI, BOP and PI at differ-
ent cxamination visits were determined. Comparison
between the three treatment groups and within each
treatment group was performed by cither one-way
ANOVA or Kruskal-Wallis test whete appropriate. A
p-value of < 0,05 was considered statistically significant
in afl tests.

Results

Of 24 patients, 4 (16.7%) dropped out duc to non-
treatment related reasons. One paticot died from an
accident, one became pregnant and the other two had
difficulties to come for subsequent follow-up visits.
Therefore, only the data from the remaining 20
subjects were used for statistical analysis. The mean age
of the six male and 14 female subjects was 48.20 years
(range 3761 years). The total number of the selected
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Tahle 2. Baseline recordings for mean probing pocket depth (PD} in different subgroups, %
bleeding on probing (BOP) and % plaque index {Pi)

Treatment .
Parameters SRP+med n SRPsunmed n SRP alone -n
PD £ 50D (mm)
1—4 mm 279320906 102 2792093 105 265+095 104
5-6 mm 557+050 98 546+ 050 93 5514050 88
7-8 mm 74541050 40 750 +£ 051 42 729+ 046 48
All sites 470+ 190 240 465+193 240 4634198 240
% BOP(Gl=2) 88.3 87.5 87.1
%Pi=2and3 47.6 53.8 47.3
n = number of pockets
20 AL
18-
1.6 -
|
14
£
'g 12
-; M SRPimed
210 D SRPHunmed
E [JSRP alone
& 08
3]
06
04 - *
[ ]
02 - _!
0.0 [
3 & 3 6
Visit{month)

Figure 1. Probing pocket depth reduction and improvement of attachment level at 3 and 6 months for all
pockets. * Statistically significant compared to SRP+med (p < 0.05).

target teeth was 120, 20 of which were incisors, 35
cuspids, 60 premolars and 5 molars. A summary of the
clinical parameters at baseline is given in Table 2, show-
ing no statistically significant differences among all the
mean values, After baseline examination, the target teeth
in each of the predetermined quadrants received the
assigned treatment as previously described. Following
chip insertion, there were only 2 few patients who
reported about transient discom{ort of the gingiva due
to mechanical placement of the chips. None of the
patients developed any adverse reactions or allergic
conditions.

The number of treated sites was 240 in each treat-
tnent group. The mean chaages in PD and AL are shown
in Figure 1. At 3 months, the mean PD reduction in
SRP+med showed significantly better improvement
when compared to SRP+unmed ({.81mm + 1.49 vs

1.50mm £ 1.42, p = 0.05). The improvement was
significantly preater than both SRP+unmed and SRP
alone at 6 months (1.85 -+ 1.45 vs 1.51 + 1.43and 1.51
+ 1.42, p = 0.013). As for improvement in AL,
SRP+med showed significantly better improvement
than that obtained in SRP+unmed at 3 months (0.71mm
+ 1.25 v5 0.37mm + 1.36, p = 0.013), The difference
became statistically greater than both SRP+unmed and
SRP alone at 6 months (0.56 mm % 1.24 vs 0.22 mm +
1.40 and 0.23 mm + 1.30 respectively;, p = 0.006).
Examination of the subset of pockets with PD =
7-8mm showed a similar but more pronounced
decrease in the mean PD and AL with SRP+med
providing significantly better results than SRP+unmed
and SRP alone ar both 3 and 6 months (Figare 2). At 3
months, the mean improvement in PD was 3.68mm +
1.51 for SRP+med versus 2.74mm + 1.77 for
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Figure 2. Probing packet depth reduction and improvement of attachment level at 3 and 6 months for pockets
7-8mm,* Statistically significant compared to $RP+med (p < 0.05).
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20% %

SRP+unmed and 2.90mm #+ 1.45 for SRP alonc (P =
0.018) and at 6 months, 3.75mm =+ 1.30 for SRP+med
versus 2.67mm + 1.65 for SRP+unmed and 2.94mm
4 1.12 for SRP alone (p = 0.002). Attachment gain was
2.20mm £ 1.18 in SRP+med versus 1.12mm =+ 1.76in
SRP+unmed and 1.29mm + 1.29 in SRP alone at 3

61 b 3 6
Visit(monthy
Figure 3, Distribution of probing pocket depth at baseline, 3 and 6 months.

months (£ = 0.002), and 1.93mm + 1.16 in SRP+med
versus 0.83mm + 1.79 in SRP+unmed and 1.10mm %
1.17 in SRP alone at 6 months (p = 0.002).
Distribution of probing pocket depth at the all
examination visits is given in Figurr 3. In all treatment
groups, a dramatic shift from deeper pockets to shal-
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Table 3. Percentage distribution of sites with PD impravement
from baseline at 3 and 6 months for initial pockets 7-8mm

% of sites with PD improvement

Time/Treatment Omm 1-2mm 34 mm 5-6 mm

3 montbhs
SRP+med 5.0
SRP+unmed 16.7
SRP alone 1]

6 months
SRP4+med 0
SRP+unmed 9.5
SRP alone 1]

45.0
383
375

32.5
19.0
20.8

17.5
26.2
41.7

i7.5
40.5
38.6

52.5 300
35.7 14.3
56.3 4.2

Table 4. Percentage distribution of Pl scores at baseline, 1st, 3rd and 6th month. Numbers of sites are provided in the
parentheses

Pl Treatment group
SRP+med SRP+unmed
Baseline 1 3 [ Baseline 1 3 6

18.8% 13.8% 25.0% 263% 12.5% 8.8% 150% 263%
(15} i) 20 21} {16 N (12) 2%

33.8% 425% 42.5% 42.5% 33.8% 47.5% 450% 35.0%
27} (34 34} (34} 27 {38 136) (28)

31.3% 35.0% 23.8% 22.5% 30.0% 28.8% 30.0% 30.0%
(25} {28) (19} (18 (24) 23) 24} 24;

16.3%  8.8% 8.8% B8% 23.8% 15.0% 10.0% 38.8%
(13} 7} (7 {7 {19) 2 {8) (7)

SRP alone
Baseiine 1 3 6

17.5% 18.8% 22.5% 28.8%
(14) (15} 18 (23
363% 47.5% 51.3% 46.3%
(29) (38) (41} (373
31.3% 27.5% 21.3% 20.0%
{25} (22) 17} (16}
15.0% 6.3% 50% 5.0%
{12} s (4) 4

160

1 3

Visit {month)
Figure 4. Percentage of BOP of target teeth in each treatment group at each examination visit.

lower ones was noted at 3 months. SRP+med,
however, showed the highest proportion of 1-4mm
pockets (91.3% vs 83.8% for SRP+unmed and 82.9%
for SRP alone). The lowest proportion of 5-6mm
pockets (7.9% vs 12.1% for SRP+unmed and 15.8%
for SRP alone), and the lowest proportion of 7-8mm
pockets (0.8% vs 4.2% for SRP+unmed and 1.3% for
SRP alone). At 6 months, SRP+med presented with
0% 7-8mm pockets while 3.3% was observed in

SRP-+unmed and 1.7% in SR? alone.

In Table 3, percentage distdbution of PD improve-
ment from baseline at 3 and 6 months for inidal
pockers 7-8mm is given. At the 3rd monzh visit, the
highest percentage of sites with 3—4mm as well as
5-6mm PD improvemnenr were observed in SRP+med
group. At 6 months, the greatest percentage of sites
with 5—-6mm PD reduction was marked in SRP+med
as compared to SRP+unmed and SRP alone,
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SRP+med

SRP+Hunmed

Cumunlative percent

¢ 1 3

slo 1

3 610 1 3 6

Vinit (month)
Figure 5. Distribution of Gi scores of targef teeth in each treatment group at each examination visit.

As for Pl (Table 6, all groups generally showed
deereasing proportion of PI score = 2 and 3, and
increasing proportion of PI score = 0 and 1 from base-
line towards 6 months, Figere 4 shows that all treatment
groups exhibited a trend of decreasing bleeding sites.
SRP+med, however, was marked with the lowest
propottion of sites that stll bled on probing compared
to the other two groups at ali the subsequent visits, In
terms of GI (Fewre 5), all groups were detected with
decreasing proportion of Gi score = 2 and increasing
number of GI score = 1, at 1 month. While only a
small proportion of sites with GI score = 0 was
noticed in SRP+unmed (2.1%), SRP+med presented
with ¢he greatest percentage of Gl score = 1 and the
lowest percentage of GI score = 2. At 3 and 6 months,
SRP+med continued to exhibit the lowest percentage
of GI score = 2. All wearment groups, however,
presented with some sites with G score = Gasthe 6
month examination {6.3% in SRP-+mcd, 6.7% in
SRP+unmed and 3.8% in SRP alone).

Discussion

The results of this study showed that treatment of
periodoatal pockets with a newly formulated herbal
medicament from combined extracts of Centella asiatica
and Punica gronatum peticarp as a subgingival adjunct to
SRP provided significantly geeater improvement in PD
comparcd to that obtained in the placebo group
(SRP+unmed) and control group (SRP alone). This

adjunctive cffect was apparent at 3 months compared
to the placebo group and became even more
pronounced at 6 months compared to both the
placebo and control groups. Improvement is AL
followed a trend similas to PD, In deeper pockets (7~
Bmtn), the changes in PIJ and AL were statistically and
clinically better in the test group (SRP+med).

Tn a study, investigation was carried out to evaluate
the use of metronidazole and amonxicillin in the treat-
ment of advanced periodontal disease. The attachment
gein at 12 months was reported to be 1.8mm for initial
pockets > 6mm in the SRP+antibiotics group and
1.3mm in the SRP alone group (Betglundh e &, 1998).
Chur data seem to concur with these findings, altbough
slight differences are noted. Attachment gain of 1.83mm
for initial pockets 7-8mm at 6 months was observed
in SRP+med and 1.10mm in SRP alone. Although there
was a varation in the follow-up period of the two
studies, it could be inferred that approximately the same
amount of artachment gain may be obtained with the
use of a different type of adjunctive agent other than
the antibiotic family.

Another study was conducted to evaluate the effi-
cacy of a degradable, subgingival delivery system
containing chlorhexidine (CHX). Pericdontal pockets
with temaining PD of 5-8mm after SRP were entered
into the experiment (Soskolne & ¢/, 1997). The mean
improvements in PD and AL of the CHX treated group
at 6 months were 1.16mm and G.47mm respectively.
The results from our study seem to be slightly better
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with mean improvement of 1.85mm for PD and
0.56mm for AL in SRP+med, zlso at 6 months.
However, comparison could only be made in the
general view and within a certain limit. This is due to
the different rationales in the use of the two adjunctive
agents. In our study, the medicament was delivered
following SRP at the time when enhancement of the
healing was expected to take place from the beginning
of the therapy. The purpose of the CHX delivery into
the persisting pockets in the other study, on the ather
hand, was to eliminate or reduce the residual PD after
the initial treatrnent had already been rendered.

In line with utilising adjunctive antibiotics aiming at
modulating host response, subantimicrobial doxycycline
(S8DD) has been reported to provide additional
benefits to standard periodontal therapy. Ir one study
(Novak e al, 2002), 20mg doxycycline hyclate wblets
twice a day was administered for a period of 6 months,
followed by a period of 3 months for drug washout,
after completion of SRP in a group of severe, general-
ised periodontitis patients. At the end of the study at 9
months, the resuits for pockets with probing depth >
7mm at baseline revealed significantly better PD
improvement of 3.02mm in the adjunctive SDD group
versus 1.42mm in the placebo group. Improvement in
Al was reported to be 1.78mm in the SDD group
versus 1.24mm in the placebo group, although the
difference was noted to be neither clinically nor statisti-
cally significant between the two treatments, In
comparison to this study, vur data seem to show slightly
better results both in terms of PD and AL improve-
ments for initial pockets 7-8mm at 6 months (3.75mm
for PD and 1.93mm for AL in the SRP+med group
versus 2.67mm for PD and 0.83mm for AL in the
SRP+unmed group respecdvely). Again, the outcomes

could be compared only in general due o the differ-

ences between the two studies such as the route of
ministration (systernic/local), follow-up period as well
a8 other variations in the study design and settings.
When improvement of PD is tsken into considera-
tion, SRP+med showed quite impressive effects on PD
teduction. This was manifested through the shift from
deep pockets to shaliow ones in greater propottions
compared 1o SRP+unmed and SRP alone at both 3
and 6 months. At 6 months, no remaining sites with
PD 7-8mm were observed in the SRP+med chip
group. This enhancing cffect on better PD reduction
could be tesalted from the astriagent property of the
tannin containing Punica extract in the medicated chips.
The astringent action is usually accompanicd by
contraction of the tissue. As tissuc shrinkage naturally
occurs afrer SRP, therefore, it seems not roo unreason-
able to hypothesize that the additionzl PD reducton
observed in the 3&P+med chip group could be facili-
tated by the characreristic astringency mentioned above.

As for AL change, SRP+med showed greater
improvement in AL compared o SRP+untmed and
SRP alone. This augmenting effect may be postulated
as a result of the stimulatory property of the Ceniella
extract on collagen synthesis. As previously reported,
the extract was found to increase collagen synthesis
Maquart ¢ af., 1990; Suguna ¢ 2L, 1996) and therefore
may be accounted for coatributing in the improved
gain of attachment, However, further histologic stud-
jes may be required to assess true gain of attachment.

Although the results from this study seem to be cuite
promising, it was possible that the effecrs could not be
so clearly observed in the presence of infection
triggered by bacterial plaque. In this study, monthly
full-mouth prophylaxis was reinforced in addition to
meticulous oral bygiene instructon. The combined herbal
medicament is primarily aimed at enhancing the healing
of the periodontal tissues after a favourable environ-
ment is created. Theoretically, the Centella extract has
the property of promoting collagen synthesis. Together
with this, the tannin containing Punica extract may
provide a synergistic effect. As tannins have affinity for
proteins, they form bonds with coliagen fibres. This
propexty is stated ro play an important role in collagen
stabilisation {Leung and Foster, 1996).

As medicament vehicle controls have not always
heen present in clinical tdals (Ainamo ef 2/, 1992) and
evidence from other studies shows that positive results
could be obwined from the activity of subgingivally
placed vehicles themselves (Minabe ¢f of, 1989; Eckles
¢ al, 1990; Polson ef al, 1996), the SRP+unmed group
was therefore inchided in this study. From the data
derived, it was noted that no additional benefits were
obuined in SRP+unmed as compared to SRP alone.
Since this study was a split mouth design, the so called
carry-over effect could have occurred. This could
result in the reduction of the true difference among the
treatment groups. However, this phenomenon, if real,
did not seem to be so prominent, as the overall
improvements in the pocket reduction and attachment
leve] in the SRP+unmed and SRP alone groups were
significantly inferior than those detecred ins the SRP-+med
group.

The initiation of periodontitis is muitifactorial
{Hallmon et af., 1996). The scope of this study,
however, did not concern investigation of infiuences
from other factors such as patients’ socioeconomic
statos, genetic factors, and varied individual host
immune response, Exclusion of smoking subjects at
the time of enrolment was made to avoid possible nepa-
tive impact of tobacco consumption on the healing
response. The results obtained from this clinical study
are therefore sufficient to answer quastions to a limited
cxtent. Further investigations such as bacteriologic or
histologic studies are required to gather more informa-
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fon necessary to explain mechanists or phenomena at
different levels that may be responsible for the enhanc-
ing effects of C. afiaticain combination with P. granaium
extracts on pesiodontal healing. Findings from this study
also seem to be more related vo single rooted teeth
rather than muld-rooted teeth and the lack of adequate
sample size may limit extmpolation of the results to

larger populations.
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