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ABSTRACT

Background

It is well established that plaque control is a critical determinant of the success or failure of various
outcomes of periodontal therapy.

Materials and Methods

Tetracyclines in their purest form were obtained for the investigation. Pure green coffee extract, which
contains 50% Chlorogenic Acid (CGA), was purchased from Top Secret Nutrition Products. Fol-
lowing microbial analysis, the producer confirmed that it was free of all types of bacteria, yeast, and
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INTRODUCTION

treated with distilled water served as the research's control. SPSS 21.0 software was utilized for the
study's statistical analysis. The Kruskal Wallis ANOVA and Mann-Whitney U test were used to col-
lect and analyze the statistical data.

Results

Zones of inhibition of Aggregatibacter actinomycetemcomitans (A. actinomycetemcomitans) and
Porphyromonas gingivalis (P. gingivalis) by 1% tetracycline, 1% metronidazole, 1% green coffee ex-
tract, and distilled water. With regard to both bacterial species, distilled water and green coffee extract
displayed no zone of inhibition. While 1% tetracycline showed the broadest zone of inhibition across
both A. actinomycetemcomitans and P. gingivalis. The mean zone of inhibition for each bacterium for
each antimicrobial agent used in the research was determined for assessment.

Conclusion

The number of periodontal bacteria colonizing the GTR membrane can be efficiently re duced by
using readily available antimicrobial medications in such a low concentration.
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ination and afterward cause extra healing difficulties.” Multiple

It is well established that plaque control is a critical determi-
nant of the success or failure of various outcomes of periodontal
therapy.'? Data indicate that decreasing the biofilm load may
lead to improved clinical results and more predictable periodon-
tal healing.** Placing bone grafts and membranes in infected
sites may limit periodontal healing success.’

It was discovered that both non-biodegradable and biodegrad-
able membranes might act as a nidus for the development of the
microorganisms kept in the mouth cavity throughout the surgi-
cal and postoperative healing stages.® Additionally, the clinical
features of the surgical site may at first aid in bacterial contam-
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strategies for the use of antimicrobial agents in regenerative
procedures delivered by rinsing, irrigation, systemic administra-
tion, and local delivery systems have been addressed in multiple
investigations due to the infectious nature of periodontal disease
and the potential for contamination of regenerative substances.®’

Through the use of physical obstacles for tissue sepa-
ration and the promotion of the phenotypic expression of
tissues, the fundamental idea behind GTR therapy [10]
has opened the door to the pursuit of periodontal regenera-
tion. The regeneration ability of cementum and alveolar bone,
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especially in the context of considerable new connective tissue
attachment creation following traditional GTR therapy, has been
consistently shown to be typically constrained. After GTR ther-
apy, partial regeneration is frequently observed in this area. A
regenerative membrane should have a variety of capabilities in
addition to serving as a physical barrier for tissue segregation
to promote desired regeneration. Hard- wick et al.[11] indicated
that the goal of regenerative membrane techniques is to create a
suitable environment in which the natural biological potential for
functional regeneration can be maximized.

Tetracyclines (TCs) have been endorsed as beneficial supplements
to periodontal therapy. The anti-collagenolytic, anti-inflammatory,
osteoclast-inhibitory, and fibroblast-stimulatory qualities of these
substances, along with their recently recognized non-antimicrobial
activities, may contribute to their demonstrated efficacy. Clinical
efficacy has been shown in the use of TCs in LDS for periodontal
treatment. Furthermore, numerous investigations have demon-
strated that topically putting TCs on experimental bone defects
encouraged osteogenesis.

Tetracyclines and the GTR membrane may work well together
to reduce barrier-associated infections during GTR therapy. The
purpose of this in vitro experiment was to see if antimicrobial
drugs applied to the surface of the GTR membrane could inhibit
the growth of A. actinomycetemcomitans and P. gingivalis.

METHODOLOGY

The Institute of Dental Sciences in Bareilly's Department of Peri-
odontology and Implantology served as the study's location. Tet-
racyclines in their purest form were obtained for the investigation.
Pure green coffee extract, which contains 50% Chlorogenic Acid
(CGA), was purchased from Top Secret Nutrition Supplements.
After microbial analysis, the producer confirmed that it was free
of all types of bacteria, yeast, and mould. One gram of these an-
timicrobial substances was dissolved in ten milliliters of distilled
water to produce a 10% concentration of antimicrobial agent.
Additionally, a sufficient quantity of solvent was used to dilute
the concentrations to 1% for each of the three drugs (tetracyclines,
metronidazole, and green coffee extract). A microbial test of the
extracts was conducted. In this investigation, the solvent—distilled
water—was utilized as a negative control.

The GTR membrane that was employed in the investigation was
a Type-I collagen membrane that had been sterilely reconstituted.
The membrane was sliced into 1x0.5 cm pieces using aseptic
techniques. Nearly 10 ml of each of the following solutions were
added to sterile Petri dishes before the GTR membrane was added:
1% tetracyclines, 1% metronidazole, and 1% green coffee extract
solution. After spending 15 minutes soaking in the concentrated
solution, the GTR membrane was dried for 5 minutes.

The antibacterial activity of the GTR membrane treated with 1%
tetracycline solution, 1% metronidazole solution, and 1% green
coffee extract solution, respectively, was assessed in vitro using
the agar disc diffusion method. Different bacteria were cultured
and examined on blood agar. Through the use of an inoculation
loop, colonies of microorganisms were transported to the agar
plate. The plates were rotated between each streak at around 60
degrees to ensure uniform dispersion of bacteria. Equivalent general
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inoculation and culture media inoculation procedures were used
for A. actinomycetemcomitans and P. gingivalis.

On three distinct agar plates containing 1% tetracycline solution,
1% metronidazole solution, and 1% green coffee extract solution,
respectively, the two bacteria were inoculated. Consequently, a
total of six plates were injected with each of the microorganisms.
Before putting the GTR membrane that had been treated with var-
ious antimicrobial compounds to be evaluated on the inoculation
plates, they were allowed to stand for at least three minutes but
no more than 15 minutes. The GTR membrane was applied, and
the plates were incubated at 37 °C for 15 minutes.

A 48-hour incubation period was used for both anaerobic (P. gin-
givalis) and aerobic (A. actinomycetemcomitans) microorganisms.
For the 48-hour cultivation of aerobic microorganisms, a 37°C
incubator was utilized instead of Mclntosh and Filde's anaerobic
jar. Following the incubation time, the plates were read to see if
the lawn of growth was confluent. Employing a Vernier caliper,
the diameter of the zone of inhibition was measured to the closest
millimeter. For each bacterium, the microbiological process was
carried out three times. GTR membrane treated with distilled water
served as the research's control.

SPSS 21.0 software was utilized for the study's statistical evaluation.
The Kruskal Wallis ANOVA and Mann-Whitney U test were used
to collect and analyze the statistical data. To assess the antibacterial
property amongst several groups, the Mann-Whitney U test was
used. The threshold for statistical significance was set at 0.05.

RESULTS

Zones of inhibition of 4. actinomycetemcomitans and P. gingivalis
by 1% tetracycline, 1% metronidazole, 1% green coffee extract,
and distilled water. With regard to both bacterial species, distilled
water and green coffee extract displayed no zone of inhibition.
While 1% tetracycline showed the broadest zone of inhibition
against both 4. actinomycetemcomitans and P. gingivalis. The
mean zone of inhibition for each bacterium for each antimicrobial
agent used in the research was determined for analysis. Tetracycline
showed level of significance against 4. actinomycetemcomitans
and P, gingivalis in contrast to other antimicrobial drugs and the
research's negative control. Whereas, neither metronidazole nor
green coffee extract showed any level of significance against 4.
actinomycetemcomitans using Mann-Whitney U test.

Table 1. Zones of inhibition for various anti-microbial agents.

Antimicrobial Extracts Microorganisms Tested

A. actinomycetemcomitans P. gingivalis
Tetracycline 42x46 | 43x48 | 41x45 | 22x18 | 30x24 | 24x 18
Metronidazole 16x16 | 0x0 10x10 | 18x 14 | 18x16 | 17x 14
Green coffee extract 0x0 0x0 0x0 0x0 0x0 0x0
Distilled Water 0x0 0x0 0x0 0x0 0x0 0x0
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Table 2. Pairwise comparisons of four anti-microbial agents with a zone of anti-microbial activity of 4. actinomycetemcomitans by
Mann-Whitney U test.

Anti-Microbial Mean SD SE Sum of Ranks U-Value Z-Value p-value
Agents
Tetracycline 1947.00 110.27 63.66 15.00 0.00 -1.964 0.0495*
Metronidazole 118.67 129.02 74.49 6.00
Amoxicillin 1947.00 110.27 63.66 15.00 0.00 -1.964 0.0495*
Green Coffee 0.00 0.00 0.00 6.00
Tetracycline 1947.00 110.27 63.66 15.00 0.00 -1.964 0.0495*
Distilled Water 0.00 0.00 0.00 6.00
Metronidazole 118.67 129.02 74.49 13.50 1.50 -1.3093 0.1904
Green Coffee 0.00 0.00 0.00 7.50
Metronidazole 118.67 129.02 74.49 13.50 1.50 -1.3093 0.1904
Distilled Water 0.00 0.00 0.00 7.50
Green Coffee 0.00 0.00 0.00 10.50 4.50 0.0000 1.0000
Distilled Water 0.00 0.00 0.00 10.50

Table 3. Pairwise comparisons of four anti-microbial agents with a zone of anti-microbial activity of P. gingivalis by Mann-Whitney

U test
Anti-Microbial Mean SD SE Sum of Ranks U-Value Z-Value p-value
Agents
Tetracycline 516.00 177.58 102.53 15.00 0.00 -1.964 0.0495*
Metronidazole 259.33 25.79 14.89 6.00
Tetracycline 516.00 177.58 102.53 15.00 0.00 -1.964 0.0495*
Green Coffee 0.00 0.00 0.00 6.00
Amoxicillin 516.00 177.58 102.53 15.00 0.00 -1.964 0.0495*
Distilled Water 0.00 0.00 0.00 6.00
Metronidazole 259.33 25.79 14.89 15.00 0.00 -1.964 0.0495*
Green Coffee 0.00 0.00 0.00 6.00
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DISCUSSION

The GTR membrane's microbial colonization has a negative impact
on the effectiveness of periodontal therapy.'> Periodontitis and the
loss of alveolar bone may occur more quickly if the periodontal
bacteria attach to the GTR membrane. Direct antimicrobial chem-
ical insertion into the GTR membrane might provide effective in-
fection control. Tetracycline and amoxicillin loaded on the GTR
membrane have been proven in prior experiments to significantly
lessen the adhesion of Streptococcus mutans and A. actinomyce-
temcomitans.”

In the current investigation, Type-I collagen GTR membranes were
loaded with a small amount of antimicrobial drugs to test their
effectiveness a gainst A . actinomycetemcomitans and P. gingiva-
lis. Enhanced periodontal therapy outcomes may result from the
loading of the GTR membrane with commercially available anti-
microbial medications, which can help in the eradication of local-
ly-dwelling harmful microorganisms. The clinical ramifications of
using such a negligible quantity of antibacterial medicines on the
GTR membrane may improve. The goal of the current investigation
was to determine whether different allopathic and herbal antimicro-
bial drugs had any effect on periodontogenic infections at a concen-
tration as low as 1%.

The green coffee extract was placed onto the GTR membrane in
this unique study to test its antibacterial effects on 4. actinomy-
cetemcomitans and P. gingivalis. Findings that are comparable to
those of the current investigation were found by Hung S-L et al.,
who showed that A. actinomycetemcomitans and S. mutans had less
adhesion to GTR membranes loaded with tetracycline and amoxi-
cillin.13 The class of antibiotics known as nitroimidazoles includes
metronidazole. Today, it is used to treat anaerobic and protozoal
infections, though it was initially developed to treat Trichomonas
vaginalis infections. The poisonous metabolites that metronidazole
produces cause the bacterial cell's DNA to be broken, which is how
it achieves its bactericidal effect.14

In the current investigation, metronidazole performed better against
P. gingivalis than 4. actinomycetemcomitans when coated over the
GTR membrane. A comparable study found that when the GTR
membrane was surface coated with metronidazole, clinical loca-
tions in patients showed a significant improvement. A ccording to
Dowell P et al., it also assisted in lessening the patient's post-opera-
tive discomfort.15 After topical administration of sustained-release
antibiotics as well as subgingival irrigation with metronidazole,
other writers observed comparable effects.'®!”

CONCLUSION

The GTR membrane is one of the successful ways for periodon-
tal regeneration, according to numerous studies, however, it is
vulnerable to bacterial contamination, which hinders periodon-
tal regeneration. Antibiotics used systemically may result in ad-
verse effects and the development of drug resistance. As a
result, applying antimicrobial medicines to the GTR
membrane may stop bacteria from colonizing it. Tetracycline at
a concentration of 1% in the current investigation
demonstrated a substantial antibacterial activity against both
aerobic and anaerobic micro-organisms. According to the
results of the current investigation, using commercially available
antimicrobial drugs in such a little concentration can
successfully lower the number of periodontal pathogens
colonizing the GTR membrane
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