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ABSTRACT

INTRODUCTION

Periodontitis is a complex infectious disease wiéthveral etiologic and
contributory factors. The disease process has alynbaacterial origin were primary
colonizers in turn cause an environment which igofable for development
secondary colonizers likdPorphyomonas gingivalis (PG) and Aggregatibacter
actinomycetemcomitans. These organisms are an intrinsic part of the ddmedilm
and are known to be adherent to it. They also hheecapacity to invade tissues
locally. These characteristics of the bacteria jplaymportant role in the pathogenesis
of pocket formation providing an ideal niche foretlgrowth of gram negative
anaerobes. Often the non-surgical phase i.e.,rf§calnd root planing (SRP) alone
cannot eliminate tissue invading pathogens whicpgsest the need for adjuvant
antimicrobial therapy to enhance the results atltlwalized sites. The concept of
controlled drug delivery was proposed in the |28&0s for their potential benefit to
reach the base of the periodontal pocket and pgeldrsubstantivity allowing the
antimicrobial effect to occur. Doxycycline is comeied the gold standard for local
drug delivery used for the treatment of period@ntiut it has side effects like growth
retardation and enamel hypoplasia and also hasfhlagfiects on bone and tooth
developmentThis has led to increasing in the demand for henbadlicine as they
show fewer side effects and they make low-costsirug

The purpose of the study was to evaluate and canfgse antibacterial
efficacy of herbal plant extract gel, Aloe Vera aNe@em with Doxycycline Gel

againstPorphyromonas gingivalis andAggregatibacter actinomycetemcomitans.
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Al
To assess and compare the antibacterial efficacMa# vera gel and Neem
gel with Doxycycline gel againgPorphyromonas gingivalis and Aggregatibacter

actinomycetemcomitans

MATERIALSAND METHODS

This is an experimental in-vitro microbiologicalidy. The ethanolic extract
of Aloe Vera and Neem was prepared through maceraffhe extract was then
filtered using Whatman No.1 filter paper and usthg New Brunswick scientific
Excella E24 Incubator Shaker Series, the filtrai@s viurther evaporated at room
temperature.

MIC and MBC of the ethanolic extract of Aloe veradaNeem against standard
bacterial strains of Porphyromonas gingivalis and Aggregatibacter
actinomycetemcomitans revived from the repository of the research cemers
determined using broth dilution method and stregkin blood agar plates. The gel
was then prepared accordingly using Carbopol 94@. dntibacterial activity of the
preparedAloe vera and Neengel was tested and compared to the prepared 10%
Doxycycline gel using the agar well diffusion ass@iie data were entered in Excel
and analyzed statistically using the SPSS softwarsion. Descriptive analysis was
done for zone of inhibition. The intergroup comparn between the test and the
control group was determined using an unpairedstt-tehile the intragroup
comparison between the two test groups was detednising a one-way ANOVA

test. All statistical tests were performed at ai$icance level of 5% (p<0.05).
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RESULTS

The MIC of ethanolic extract of Aloe vera and NeagainstPor phyromonas
gingivalis was observed at 1.25 mg and 0.21 mg respectivelyle wfor
Aggregatibacter actinomycetemcomitans was observed at 1.25 mg and 2.5 mg
respectively. The MBC of the extract fBorphyromonas gingivalis was 2.5 mg and
0.312 mg respectively and féggregatibacter actinomycetemcomitans 2.5 mg and 5
mg respectively The zone of inhibition for positive control groiye., doxycycline
gel was 33.7 mm foPorphyromonas gingivalis and 33.3 mm forAggregatibacter
actinomycetemcomitan whereas for Aloe vera gel it was 7.6 mm Rarphyromonas
gingivalis and 3.3 mm foAggregatibacter actinomycetemcomitan, and for Neengel
it was 24.3 mm forPorphyromonas gingivalis and 23.3 mm forAggregatibacter

actinomycetemcomitan.

CONCLUSION

In light of the observations drawn from our studg woncludethat ethanolic
extract of Aloe vera and Neesmhows bacteriostatic activity agairirphyromonas
gingivalis and Aggregatibacter actinomycetaemcomitans. The gel prepared from Aloe
vera and Neem leaf extract did show antibacterivity againstPorphyromonas
gingivalis and Aggregatibacter actinomycetaemcomitans. In comparison with
Doxycycline gel, Aloe vera and Neem gel showed cedudiffusion activity and
hence, showed reduced sensitivity Rar phyromonas gingivalis and Aggregatibacter
actinomycetaemcomitans. But Neem gel showed greater bacterial sensitivihemv

compared to Aloe vera gel.

KEYWORDS: Aloe vera, Dental plagyeDoxycycline, Herbal extract, Neem,

Periodontal disease.
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I ntroduction

INTRODUCTION

Periodontitis is the most common and serious widsgp health problem
because of its high prevalence rate of 25% to 55%dwide, leading to tooth loss,
and deteriorating the standard of lif8.It is a complex disease that results due to
dysbiosis between the commensal microbiome andntiimeune and inflammatory
systems of the tissues. Moreover, genetic, enviestiad, and behavioral factors also
play an important part in the initiation and praggien of the disease.

Periodontal disease prevalence rate ranged frod?@4 adults between the
age of 30 to 34 years to 70.1% in adults aged @&Bsyand oldef? Within hours of
birth, the sterile oral cavity gets colonized bguftative and aerobic bacterfd,while
on the 2% day more anaerobic bacteria can be detected innfaat’s edentulous
mouth.*® An adult human oral cavity comprises of about €@thmonly occurring
species which can be present in any individual @ given time.®” Scanty
population of pathogenic bacteria is present alanth commensals in the oral
environment®

Bacterial colonization in the oral environment iensidered the primary
etiology of periodontal disease while secondarylegy can be dental plaque,
calculus, anatomical features like developmentabges, short trunk, cervical enamel
projections, overhanging restorations, stress, smoletc. © Al of these factors
gradually cause a shift of the Gram-positive popartawhich is associated with
health to a predominant Gram-negative bacterialufatjon that is correlated with
gingival and periodontal disease marking the pregjom of gingivitis to

periodontitis*?
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I ntroduction

Organisms strongly associated with periodontiti® & gingivalis, A.
actinomycetemcomitans, Tannerella forsythia (formerly, Bacteroides forsythias),
Treponema denticola, and Eikenella corrodens causing local and systemic
inflammation that would lead to the destruction thle periodontal ligament,
resorption of the alveolar bone and the migratibhe junctional epithelium along
the tooth surfacé™”

During the advanced stage of the disease, themnilaion extends deeper
into the tissues leading to the destruction of queyntal fibers and the gingival
epithelium migrates apically forming periodontakckets.®® In periodontal disease,
bacteria invade the apical most and lateral aré#segperiodontal pocket wall in the
intercellular spaces of the epithelidfi'® The presence of bacteria such as‘®)g
A.a 11718 and p.i®® was reported by Hillmann and colleagues in peritalon
pockets. These bacteria produce various virulesibfa that cause the degradation of
periodontal tissues. Because of the pathogenicnpateof P.g and A.a, their
importance in disease progression is utmost. Mapgdrdegeneration in the pocket
epithelium is seen in association with A.a inclgdimicro clefts and necrotic areas.

Porphyromonas gingivalis is among the major periodontal pathogens and also
the most virulent micro-organisms in the pathogianesthe periodontal diseas&) It
is a non-motile, asaccharolytic, gram-negative gatté anaerobic rod that forms
black-pigmented colonies on blood agar platess found more in deeper pockets
than in shallow periodontal pockets and is preses7Z.75% of sub-gingival plagues
samples @ of chronic periodontitis patients. P. gingivalisepgénds on the
fermentation of amino acids for its survival. Theunt of P. gingivalis in diseased
sites increases drastically as the disease pra&gessd is found in lower or non-

detectable counts in sites with health.
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I ntroduction

The second most prevalent and commonly isolatedebacin an infected
periodontal pocket isAggregatibacter actinomycetemcomitans. This virulent
periodontopathogen was' isolated in 1975 by Killian and Schiott in plagsemples
of localized juvenile periodontitis patients, curtlg known as localized aggressive
periodontitis ?? It is a gram-negative, non-sporing, non-motil&ultative anaerobic
coccobacillus. A.a has the potential to grow baipra and subgingivally as it is a
microaerophilic organism® The presence of A.a was demonstrated in every
diseased tissue that was examined, with the cadreeng present in both the gingival
tissues as well as inside the phagocytic cellsiwithe tissues?? The increase in A.a
CFU was correlated with its presence in the pentalotissue and periodontal
pockets®¥

Pockets provide an ideal niche for the growth o&@megative, facultative
anaerobes. If not treated at the right time, tlseale can progress into an even more
destructive phase leading to an alveolar bone lEms®mpanied by tooth loss
eventually. Therefore, the elimination of localtfas and sub-gingival microflora are
considered utmost in treating periodontal disease.

Periodontal therapy includes both mechanical aminetal therapeutic agents
which help in the reduction or elimination of mibral biofilm. Conventional plaque
control (scaling and root planing [SRP] and ultrasalebridement) is considered the
1% and the crucial part of periodontal treatment hadiced effectiveness singularly
because it lacks accessibility to micro-organismthe sub-gingival environmert>
Adjunctive chemotherapies enhance the resultses sbt responsive to conventional
mechanical therap?>

The application of systemic antibiotics for tregtiperiodontitis is restricted,

because of the need for a higher dosage to acttievdesired concentration in GCF,
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the onset of bacterial resistance, and the sigetsfbf the drud?® It is also a known

fact that systemic administration of antibioticaukcblead to hypersensitivity allergic
reactions, urticarial rash, vaginal candidiasigerlitoxicity, gastrointestinal disorder,
etc. ™ Even mouthwashes are not able to reach the deégseres. Hence to
overcome these drawbacks, the development of dysigres in the form of direct
sub-gingival administration has been employedHergast 30 year§’ %)

Goodson et al 1%'in 1979 proposed the concept of controlled druiyelsy for
the treatment of periodontal diseasé8.The potential effect of using this form of
system is that it was able to reach the base op¢hne@dontal pocket and it sustained
for an adequate amount of time for its antimicrbltiect to occur®® It can be
cautiously used in patients who are medically campsed and in whom periodontal
surgery is contraindicatetf? Controlled drug delivery has various transportesys
such as Gels, Strips, Fibers, Films, Injectabletesys, Nanoparticle systems,
Microspores, and many more. Antimicrobials that barlocally administered into the
mucosa include metronidazole, chlorhexidine, micting, doxycycline, and
tetracycline, which, when inserted in periodontathets, can suppress or annihilate
periodontopathogenic microorganisms.

The F'locally applied controlled-release gel was ofaeycline base and was
incorporated into the microtubular excipient hadlitg, coated with chitosan to delay
drug releasé>® Tetracycline is a broad-spectrum bacteriostatiébamic that works
by inhibiting the protein synthesis in the bactecill wall. The availability of gel in a
syringe form made its delivery into a subgingivatieonment even easier.

10% doxycycline hyclate for local drug deliveryciemmercialized as Atridox
(DenMat, Lompoc, USA) which is a pale yellow to Igal viscous liquid and is

available as a two-syringe (Syringe A - 450 mg trigel and Syringe B - 42.5 mg
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of active doxycycline) system, releases sub-girigiexycycline. The viscous liquid
solidifies in the subgingival environment upon @mttwith the crevicular fluid and
subsequently allows for controlled release of theydor a period of 7 days. It has the
ability to achieve GCF conc. of 1500 ug/ml 2 hout800 ug/ml at 18 hours and
140ug/ml at seven days after application, whiclvedi above the MIC for periodontal
pathogen$®® In an in-vitro study, the susceptibility of A.a doxycycline was found
to be 32-fold higher when compared to metronidaZzdiBut it tends to produce side
effects like growth retardation and enamel hypdplasd also has harmful effects on
bone and tooth developmeff

In this contemporary era, people are more inclitweeards organic products,
and also researchers are coming up with herbahaliees because of their various
medicinal and beneficial properties including aatterial, antioxidant, immune-
regulatory, and anti-inflammatory potentials prayias an effective antidote for
various common ailments. Also, it is more preferbed¢ause they are cost-effective,
relatively safe, and have decreased developmemesaftance, toxicity, and lesser side
effects including hypersensitivity reactions, sitainof teeth, etc. when compared to
the conventional antimicrobial agents.

Aloe barbadensis miller commonly known as Aloe vera is a perennial,
xerophytic, pea-green-colored succulent plantbeédngs to thé&.iliaceae family.

The word has Arabic origin where “Alloeh” means ifshg bitter substance”
while Latin word “vera” means “true®®? In India, it is found in Rajasthan, Andhra
Pradesh, Gujarat, Maharashtra, and Tamil N&duFor thousands of years, Aloe vera
has been used as a medicine for various ailmégegshliuises, skin infections, hair

loss, burns, sinusitis, gastrointestinal (GI) paing hemorrhoidé*®
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The triangular fleshy leaves comprise three lay&rsTheinner gelatinous
layer contains 99% of water and amino acids, lipids,cginannans, sterols, and
vitamins, 2. Thamniddle latex layer is the yellow bitter sap containing glycosides,
and anthraquinones, and 3. Tloater thick rind synthesizes proteins and
carbohydrates and is also known to have a protectiinction. ®® Aloe vera
comprises 75 potentially known active constituentamely vitamins, enzymes,
minerals, sugars, lignin, saponins, salicylic acidarious amino acids, et&®
Vitamins like A, C, and E are antioxidants and na&lite free radicals, bradykinase,
an enzyme when applied topically helps in reducinigammation, Mannose-6-
phosphate, Acemannan (glucomannans) and recentlpdfaylycoprotein called
Alprogen has anti-allergic and anti-inflammatorypperties.®*® Aloin and emodin
both acts as antibacterials, antivirals, and arsadge™

Because of the above-mentioned properties, Aloa heas also been widely
used in the field of dentistryl*14243444548)t is peing used in the field of
Periodontology to treat gingivitis*® and periodontitis. Aloe vera reduces
inflammation “*® swelling, and bleeding associated with periododisease and
also promotes wound healifd® due to the presence of the growth substance
mannose-6-phosphate.

Azadirachta indica also known as Neem is an evergreen tree with wario
medicinal values and belongs to the Meliaceae fantilis derived from a Persian
word “Azad” meaning free, “Dirakat” meaning treedafindica” which means India,
hence, it meant “free tree of India” Neem is aua#an most tropical and subtropical
parts of India, Pakistan, and Bangladesh and igreft medicinal value and is
distributed widely in the world®® Neem is being used in Ayurveda, Unani and

Homeopathic medicine and has also made its wayrinddern medicine® Every
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part of neem i.e., its leaves, twigs, and barkta@itionally used for the treatment of
inflammation, infections, fever, and skin and déptablems®?

The leaves possess anti-bacteffl anti-viral, anti-fungal, anti-inflammatory,
antioxidant, immunomodulato}”, and anti-nociceptivproperties. It is also said to
display anti-cariogenic, anti-mutagenic, antimagranti-hyperglycemic, antifertility,
and hepato-protective propertié5§:54)Neem twigs have been used in old times as an
alternative to tooth brushing, to relieve toothached to treat oral malodof>>>%
Neem bark and seeds also have anti-malarial, angél, anti-bacterial, anti-oxidant,
and anti-fertility effects®>>4%

The main active phytochemical of neem is Azadinactdthers are gedunin,
nimbidin, nimbolides, salanin, nimbin, valassindameliacin all of which possess
anti-microbial activity.®® All these properties make neem an effective agentt$
use in periodontal therapy.

Hence, considering the benefits of herbal drugs itiwitro study was carried
out to assess and compare the antibacterial effioh@dloe vera gel and Neem gel
with Doxycycline gel againstPorphyromonas gingivalis and Aggregatibacter

actinomycetemcomitans.
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Aims & Objectives

AIMSAND OBJECTIVES

AlIM OF THE STUDY

To evaluate and compare the antibacterial efficacy of Aloe vera gel and Neem gel
with  Doxycycline gel against Porphyromonas gingivalis and Aggregatibacter

actinomycetemcomitans.

OBJECTIVESOF THE STUDY:

1. To determine the Minimum Inhibitory Concentration (MIC) of ethanolic extract of
Aloe vera and Neem on Porphyromonas gingivalis and Aggregatibacter
actinomycetemcomitans.

2. To determine the Minimum Bactericidal Concentration (MBC) of ethanolic extract of
Aloe vera and Neem on Porphyromonas gingivalis and Aggregatibacter
actinomycetemcomitans.

3. To assess and compare the antibacterid efficacy of Aloe vera gel and Neem gel with
Doxycycline gel against Porphyromonas gingivalis.

4. To assess and compare the antibacteria efficacy of Aloe vera gel and Neem gel with

Doxycycline gel againgt Aggregatibacter actinomycetemcomitans.
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REVIEW OF LITERATURE

Aloe vera Aloe barbadensis miller), is a popular traditional Indian medicinal plant
that has been used since the early 1700s and marsyhad been fought to obtain control
over its growing area in North Afrid®). It is an evergreen short stemmed cactus-liketplan
that grows up to 60 — 100 cm in height in tropiciahates and low rainfalls. The margin of
the leaf is serrated and has white thorns. AloeaVers a colorless mucilaginous gel secreted
by parenchymatous cells that contains majorly waied about 1-2% active compounds.
Anthroquinones and their derivatives like Barbaltilhaloe emodin-9 anthrone, Isobarbaloin
and chromones in the leaves exert a strong pumgatifect and are potent anti-microbial

agents.

Neem Azadirachta indica), an Indian native tree considered as "divine"teeed a
village pharmacy. Parts of neem trees such aseidde kernel oil, bark, flower, fruit, twig,
gum, and seed pulp are used for medicinal purpoEke. most active phytochemical
constituent of neem is azadirachtin and variouserottonstituents possess antibacterial,
antifungal, antiviral, antipyretic, anti-inflammayo antimalarial, antitumor, and diuretic

effects®?.

All these properties make both Aloe and Neem eiffecagents in the treatment of
periodontal diseases.

1. Jadhav AN et al 2021; The authors conducted a systematic review and enetbysis
to evaluate the effect of Aloe vera in various fersuch as gel, mouthwash, and
dentifrice on Gl and PI in comparison to variousodthic products such as
chlorhexidine, metformin, chlorine dioxide, fluosigtd toothpaste, and alendronate. A
comprehensive electronic search for Randomizedraited trials was conducted on
PubMed/MEDLINE, GOOGLE SCHOLAR, and HAND SEARCH refference list of
archived articles published till January 2020. Bls¢hors concluded from the results

obtained from the meta-analyses that the benefitfatts ofAloe vera improved the
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periodontal parameters and hence may be considesed safe alternative drug
delivery agent for the management of periodontsgates in futuré®.

Anushree Choudhary et al 2019; In this study, the authors conducted a clinical an
microbiological study that evaluated the effecidddin, (Aloe vera extract) as a LDD
as an adjunct to SRP. The aim was to compare thieatland microbiological effect
of Aloin on the levels of P.g and A.a. 30 CGP casilk 90 sites were selected; age
ranged from 25-55 years with chronic periodontitigh probing depth of >5 mm and
radiographic evidence of bone loss were includethénstudy. These sites were then
divided into three groups with 30 sites each. Gréupas treated with aloin alone as
LDD. Group B was treated with SRP and Aloin, wher&ioup C received only SRP.
Plaque samples were collected at baseliffe,add 3@ day for quantitative and
gualitative analysis of P. gingivalis and A.A coanis. Aloin gel was applied again on
the 7" and 1%' days. Clinical parameters, including Pl, GI, PP &RAL were
recorded at baseline"7and 38' day. A custom-made stent of acrylic and UNC-15
periodontal probe was used to standardize the mmasat of PPD and RAL. For
microbiological analysis, samples were processéhinv4 hours for isolation of strict
anaerobes and were placed on non-selective blcardpdates. They were incubated in
vacuum desiccator at 37° C under anaerobic condifior 7 days. Identification was
based on cell morphology, gram stain reaction, iotcal and enzymatic tests.
Highly significant difference between the groupsil other two was seen at"&nd
30" day and no difference between group A and C wes seterms of Pl and GI. The
mean PPD and RAL on comparing from baseline to 8@thin Group A;(32.45%),
Group B;(49.73%), Group C;(31.63%), and Group A0%), Group B;(16.48%),
Group C; (0.48%) respectively, indicating a highktgtistically significant reduction in
pocket depth and significant gain in RAL in Group@ comparing from baseline to
7th day, there was statistically significant redtuctfound in the colonies of P.g and

A.a in Group B when compared to the other groupsd, @ comparing from 7th to
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30th day, there is no significant reduction wasnfb@mong the groups respectively.
This recolonization of micro-organisms at"3@ay was observed due to the lack of
bioavailability of the drug. The authors advisedttthe gel should be used at 7 days’
intervals after the treatment. The authors condutat when compared to SRP alone,
greater benefits in reduction of PPD, gain in RAld aeduction in P.g and A.a when
Aloin as LDD was used as an adjunct to SRP in itgatrnent of chronic generalized
periodontitis®?.

3. Lwin HY et al 2019; The authorsonducted a randomized control clinical trial tsess
the efficacy of locally delivered Azadirachta ingli¢neem) extract gel as an adjunct to
nonsurgical periodontal therapy in the manageméwchmwnic periodontitis. 44 sites from
systemically healthy patients age ranging from 85yBars old, having PPD of 3-5mm
without furcation involvement were selected for stiedy. Dried neem leaves were used to
prepare 25% of Neem gel for the study. Experimeas wivided into test and control
groups equally. Thorough history, clinical examioat and SRP was done for all the
selected individuals. The test group received lpadtlivered neem extract gel and then
periodontal pack was placed. Ofl ®eek follow-up, oral hygiene status was checketl an
on the & week clinical parameters i.e, Pl, GI, PPD, and OAere recorded again.
Statistically significant reduction in Pl and Gl svaeen in both the test and the control
groups but no significant changes between the grompthe 8 week were recorded. Both
reduction in PPD and gain in CAL was highly statety significant in the test group as
compared to the control group. No patient repogieg discomfort or any adverse reaction
was reported in any of the subjects in the studithiw/the limitations of the study, the
authors concluded that improved clinical results loa seen when neem extract gel is used
as an adjunct to SRP.

4. Abddmagyd HA et al 2019; Aim of their paper was to analyze the literaturélighed in
the research related to herbal medicine as an etdfanscaling and root planning in past

ten years. An internet search using search engig&sogle, Research gate and PubMed
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was carried out. It was noted that the two mostupaipd countries i.e., India and China
have been using herbal medicines for over 2000sydédne natural phytochemicals present
in herbal drugs have demonstrated to be effectilestgutes to artificial antimicrobial
agents. The herbs frequently in recent clinicall¢rfor treatment of periodontitis are Babul
(Acacia catechu), Aloe vera Aloe barbadensis Miller), Neem Azadirachta indica),
Turmeric Curcuma longa), Lemongrass@ymbopogon citratus), Tulsi (Ocimum sanctum),
Coriandrum sativum, and Meswak $alvadora persica). The authors concluded that herbal
medicine is proving to be potential effective cotitpe to modern medicine as an adjunct
to SRP. However, more evidence number of clinidals are required to further establish
herbal medication as a reliable treatment modéditperiodontal therapie®).

Jain S et al 2016; The main aim of the authors in this study was ttewheine the anti-
microbial and inhibitory activities of various camtration of aloe vera gel against oral
pathogenic bacteria. Subgingival calculus sampteseeriapical and periodontal abscess
contents were collected from 20 patients and tesresi to thioglycolate broth. This
samples were then incubated in blood agar at 33P@d hours in anaerobic jar. Bacterial
colonies were identified using gram staining method biochemical fermentation tests.
Each isolated colony of identified species wasurall separately in Muller-Jilton broth at
37°C for 24 hours. Aloe vera gel was obtained ftbm solid mucilaginous layer of the
mature fresh leaves and stored in a sterile coettaiMIC was measured using the
microdilution method and antibacterial propertytbg disc diffusion method. The samples
collected from patients confirmed the presencetidirss of A.a, Clostridium bacilli, S.
mutans, andSteph. Aureus. AVG showed the antibacterial property at higher
concentrations (100% and 50%) while at lower concentrations (25%, 12.5%) there was no
effect on the bacteria. At 100% AVG concentratimerage zone of inhibition measured
was 6.9mm, Ciprofloxacin (30mcg) showed 7.4mm, @ilbxacin (5mcg) showed 4.6
mm inA.a respectively. MIC of AVG againstA.a was found to be at 25%. The authors

concluded with the obtained results that Aloe vgebwas effective against both gram-
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positive and gram-negative bacteria proving itécan effective alternative bacterial agent
to prevent and treat some oral infectious diseashigher concentratidf?.

VennilaK et al 2016; Evaluated effectiveness of herbal local drug dejiveystems as an
alternative for systemic therapy in managing thegtt periodontal disease. In this study,
10% neem oil chip was used as a local drug deliwgygtem in 20 otherwise healthy
patients with the bilateral periodontal probing tthepf 5-6 mm. After scaling and root
planning (SRP), 10% non-absorbable neem chip waeglin the pocket in one side of the
arch. Other side received SRP only. Clinical patansesuch as PI, Gl, Sulcus bleeding
index, and PPD were recorded on the baselifielay, and 2% day. Plaque samples were
obtained for a microbiological study on the baselit' day and 2% day. P.g strains were
seen using quantitative and qualitative PCR as3de mean Pl and GI reduced
significantly from baseline to "7 day and 2% day respectively. At test site, highly
significant reduction in the mean PPD at™2day from the baseline was observed.
Qualitative PCR assay showed the presence of Rigstn the Group | (control site) and
near complete absence of P.g in Group Il (tesj sit¢he ¥ day. The authors concluded
that sustained release systems prevent the rezat@m of pathogens for long period, a
significant reduction in the clinical parametersnpared with conventional therapy and a
significant reduction in qualitative and quantiaticounts of P.g in response to neem local
drug delivery®?.

Mehta WP et al 2015; The author conducted a clinico-microbilogical stuldgt compared
and evaluated the efficacy of Neem and Tetracy@san LDD when used as an adjunct to
SRP. The study included a total of 15 systemidadiglthy patients in the age group of 25-
55 years with atleast 3 non-adjacent sites withkgbranging from 4 to 7 mm and giving
no previous history of allergy to tetracycline. Foe study, 25% of neem was incorporated
into collagen fiber delivery system. Baseline pagters for Pl, Gl and PPD and plaque
samples for microbiological analysis for A.a, Fgi, and F.n were obtained, After SRP

was performed, all the patients were divided iht@¢ groups were Group A- SRP, Group
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B- SRP with tetracycline fibers, and Group C- SR#h@ with neem fibers. The clinical
and microbiological parameters were further evaldait 1 month and 3 month intervals.
Significant reduction in Pl, Gl and PPD was seef-atonth interval from baseline was
observed in all the three groups. But at 3-montariral, slight increase in Pl and GI was
seen in respect to all the groups as compared mootth which was not statistically
significant. At 1-month interval from baseline,tsgtically significant reduction in A.a, P.qg,
P.i, and F.n was found in all 3 groups but at 3-thanterval the count increase slightly
when compared to 1 month. The bacterial count wgheh in the control group as
compared to the test group. Intergroup comparidomiorobiological analysis, two test
group showed higher reduction as compared to cogtoup. Slightly better results were
seen in the neem gel group. The authors concludad DD of tetracycline and neem
enhanced the periodontal status clinically and cedypathogenic bacteria coufifs

Kudalkar et al 2014; This in-vitro studywas designed to evaluate the anti-inflammatory
effect of Neem and Aloe vera as compared to sulné&ribial dose doxycycline on MMP-
2 and MMP-9. A total of 30 patients with PPD/CAL®fnm or more and having bleeding
on probing. Gingival tissue samples were colledtedh these patients, washed in saline
and then transferred into small sterile plasti¢sv@ntaining transport medium. Extraction
of MMP- 2,9 was done by mixing the tissues withsTouffer, homogenized with Triton X-
100 2.5% and centrifuged at 6000 rpm for 30 mid°&. The resultant supernatant was
separated and used for analysis. The Neelution was prepared by dissolving 15 mg of
Neem extract in 10 ml of distilled water (1500g/ml). The Aloe vera solution was
prepared by dissolving 20 mg of Aloe vera in 10ahtistilled water (200Gug/ml). The
doxycycline solution was prepared by dissolving @ o doxycycline in 10 ml of distilled
water (300ug/ml). For comparison 30ul of gingival tissue extract was preincubated with
freshly prepared solution of 5@QI each of Neem, Aloe vera, doxycycline solution
separately, for 60 min at room temperature in sgpavrials. The mean values showed an

82.1%, 53.5%, and 20.9%eduction in the MMP-2 activity with the additionf o
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doxycycline, Neenand Aloe vera respectively. The mean values sh@ame®P.7%, 52.5%,
and 20.4%reduction in the MMP-9 activity with the additiori doxycycline, Neenand
Aloe vera respectively. On the basis of the datavdé from the current study, the authors
concluded that both Neem and Aloe vera had inhipigdfects on MMP-2 and MMPY),
Ahamed S et al 2013; In this study, the authors made an attempt to ktienefficacy of
controlled local drug delivery of doxycycline as adjunct for treating chronic
periodontitis. A total of 12 patients aged rangfrmm 25 to 55 years were selected from
the outpatient department for the study. 30 sisehevith 6-7 mm pockets were divided
into test group which received SRP and Atridoxgatement and control group received
only SRP. Plaque samples were collected beforerdery any clinical parameters and
were placed in sterile pellets. The clinical partereincluded PIl, BOP, GI recorded at
baseline, 30, 90" and 188 days while PPD, and CAL at baseline"@thd at 189 day.
After thorough scaling and root planning, the gsiup received Atridox gel which was
formulated by mixing two syringes as instructedtsy manufacturers. Post-op instructions
were given to all the patients included in the gtudtragroup comparison for both Bl and
Pl showed a statistically significant reductiorbioth the test and the control groups while
intergroup comparison was found to have no stasiktiignificance. Intragroup comparison
for BOP showed a reduction in the percentage oédiig scores at test sites for both
groups while intergroup comparison showed high#itistically significant results at 180
days from baseline for the experimental group. Bgtbups showed a statistically
significant reduction in the percentage of bleediogres at 180day from baseline. But
the mean reduction in probing pocket depth wasddoarbe highly statistically significant
in the experimental group. the mean gain in attasfirin experimental group was found to
be highly significant when compared to control grodn microbiological analysis,
reduction in both cocci and non-motile bacilli waisserved form baseline to "9@ay in
both the experimental and control group but théetbhce among the groups were not

significant. Reduction in motile bacilli and spitmte was seen to be statistically
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10.

significant in the experimental group. The resaftthe study demonstrated that the sites in
experimental group showed better results as cordgarthe control group. Adjunctive use
of 10% doxycycline hyclate gel clearly demonstragagderior results in clinical parameters
in the management of periodontal dised$es

Fani M et al 2012; In the present in-vitro study, authors investidatbe inhibitory
activities of Aloe vera gel on 20 isolates of cgdnic Q&reptococcus mutans),
periodontopathic Aggregatibacter actinomycetemcomitans, Porphyromonas gingivalis)
and an opportunistic periodontopathogBacferoides fragilis) isolated from patients with
dental caries and periodontal diseases. S. mutare igolated from carious teeth and then
was subcultured to obtain pure cultures of the migyas. P.g, A.a and B.f was isolated
from either localised aggressive periodontitis ggrassive periodontitis patients having the
deepest pockets (PRPD6 mm) by using sterile paper points and then dtlr@s to obtain
pure cultures of individual bacteria. Aloe vera ges prepared by cutting the leaves
transversely after washing it properly with freshter and removing their epidermides. 100
grams of mucilaginious gel was mixed in 1L od 2% &® and stored at 4°C. For
antimicrobial susceptibility testing both qualitei using disk diffusion method and
guantitative using Broth microdilution method. Undiéd Aloe vera gel gel produced
significant growth inhibition. It was noted thaktlyreater the concentration, the larger the
zone of inhibition. At 100% Aloe vera gel conc, eaof inhibition of S. mutans was widest
54 mm, A.a was 38mm, B.f was 40 mm and P.g was B2 At 50% Aloe vera gel conc,
zone of inhibition of S. mutans was widest agaim8@, A.a was 21 mm, B.f was 22 mm
and P.gingivalis was 17 mm and at 25% Aloe veraget, zone of inhibition of S. mutans
was 17 mm, A.a was 12 mm, B.f was 12 mm and P.g9wam. The mean MIC values for
Aloe vera gel measured against clinical isolateS.ofmutans, A.a, B.f and P.g were 12.5,
25, 50, and 2mg/ml, respectively. The authors based on their datecluded that, Aloe
vera gel at optimum concs in toothpastes and maghes can be used for prevention of

dental caries and periodontal dised2®s
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11.Deo V e a 2011; The aim of this clinical study was to evaluate thificacy of

12.

doxycycline hyclate 10% as an adjunct to SRP ferttbatment of chronic periodontitis. 60
healthy individuals were selected aged 30 — 45rgpeine persistent pocket of 5-7mm
around a molar/premolar. Patients were then dividea two groups; one group received
SRP followed by local delivery of doxycycline hyidal0% and the other group received
SRP followed by local delivery of gel containingapébo. Clinical measurements were
recorded at 6 weeks following the initial visitsaleline) and again at 6 months that
included PI, and periodontal bleeding index (PBPD, CAL, and gingival recession.
After measuring the baseline values, a thorough ®B®done under LA for both groups.
The test group received 10% doxycycline hyclata ibio-absorbable vehicle, which was
supplied as an Atrigel delivery system. A 23-galient cannula was attached to the
delivery syringe and gel was expressed into theogental pocket. The control sites were
treated by SRP followed by local delivery of a gehtaining glycerine as a placebo.
Patients were then recalled at 6 months to recbed measurements. The mean PPD
reduction and mean CAL gain in the test and therobgroup were statistically significant
but significantly greater in the test group. Theameéncrease in REC at the 6-month
examination increased significantly in both grobps no statistically significant difference
was found. The authors concluded that the use xfajyaline hyclate 10% as an adjunct to
SRP provides more favorable and statistically $icgmt reductions in PPD and gains in
CAL compared to SRB?.

Larsen T 1991; The aim of this study was to investigate the o@nre of Doxycycline
resistant bacteria in subgingival plaque and oaaltg after local delivery of doxycycline.
Five patients with periodontitis were selected tbe study. Baseline microbiological
samples were collected from both the test and @h&ral site. Thorough SRP was done for
all the patients after sample collection and th@pg/ml locally delivered doxycycline was
inserted in the periodontal pockets once a weelBfareeks. Subgingival microbiological

samples were collected after the removal of supgagal plaque at the end of treatment
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i.e., 3% 13" 26™ and 52 week. Samples were incubated at 35°C in an ani@ethbmber
containing 70% B 20% H, and 10% CO02 for 7 days. Doxycycline-resistbacteria at
baseline was 0.7% at the test site and 8.9% ataheol site which increased to 21.7% at
test site after doxycycline application. It gradyalecreased to 1.7% at"8/eek while the
control site showed no increase in Doxycyclinestsit bacteria. The author concluded
that, local application of doxycycline in periodahpocket caused a transient increase in

resistance in oral microflora which returned tomat by the end of"8month®?,
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MATERIALSAND METHODS

ARMAMENTARIUM:

For extract preparation

For MIC & MBC

Aloe vera leaves
Neemleaves
90% Ethanol
Grinder

Sieve

Weighing Scale
Beaker

Conical Flask
Mortar & Pestle

Whatman No. 1 filter paper

Ethanolic extract of Aloe vera and Neem
ATCC strains oPorphyromonas gingivalis,
Aggregatibacter actinomycetemcomitans.
Weighing Scale

DMSO

Eppendorf Tubes

Vortex mixture

Micropipettes (10 pL, 100 pL, 1000 uL)
BHI broth and agar

Anaerobic Jar

Incubator

Blood agar plates

Platinum Inoculum loops

Electric loop sterilizer
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For gel preparation

Ethanolic extract of Aloe vera and
Neem

Doxycycline (10%)
Carbopol 940

Tween 80

Sodium Methyl paraben
Sodium Propyl paraben
Distilled water

Glycerine

Digital weighing scale
Glass funnel

Glass measuring cylinder
Pipette

Propylene glycol

Sodium methyl paraben
Sodium propyl paraben
Sodium benzoate

Triethanolamine

Materials and Methods

For antimicrobial activity of Aloe

vera, Neem, and Doxycycline gel

+ MHA

*  90mm diameter petri plates
» Sterile cork borer

* Aloe vera gel

* Neem gel

¢ Doxycycline gel (10%)
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SOURCE OF DATA

All experimental procedures were approved by theseBech and Ethical
Committee of KAHER’s KLE V K Institute of Dental #nces, Belagavi.

This study was conducted in the Department of Eeritics, KAHER’s KLE
V K Institute of Dental Sciences, Belagavi utiliginthe outpatient department
facilities.

The laboratory procedure was undertaken at KAHHR's Prabhakar Kore
Basic Science Research Center (BSRC), Belagavi.

The leaves of Aloe vera and Neem were collected aunttienticated from
KAHER’s Shri B M Kankanwadi Ayurveda Mahavidyalaygelagavi.

The preparation of ethanolic leaf extract of Ale@arand Neem was prepared
at KAHER’s Dr. Prabhakar Kore Basic Science Rese@enter (BSRC), Belagavi.
The Aloe vera gel, Neem gel and Doxycycline gePf)l@vere prepared and collected
from KAHER’s KLE College of Pharmacy, Belagavi.

The experiment was divided into two groups:

Group 1: Control group (no gel added), Doxycyclyst (10%), Aloe vera gel
and Neem gel agaiRsgingivalis.

Group 2: Control group (no gel added), Doxycyclyst (10%), Aloe vera gel,

and Neem gel agaidstactinomycetemcomitans.
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METHODOLOGY

1 Extract preparation:

The fresh leaves of Aloe vera and neem were celie@nd authenticated from
KAHER’s Shri B M Kankanwadi Ayurveda MahavidyalayBelagavi, respectively

and stored in airtight containers. After washing thaves with distilled water, the
leaves were dried at 70°C for 2 hours and then poeel Approximately 200g of

Neem powder was soaked in 1600 ml of 90% ethartbbég of Aloe vera powder in

200ml of 90% ethanol for 72 h at room temperatiitee extracts were filtered using
Whatman No.1 filter paper (Fig 3). Evaporation bé ffiltrate was done using the
“New Brunswick scientific Excella E24 Incubator &bka Series” until it was

concentrated. The extract was sterilized overrtight)V irradiation and was stored at
4°C. The stock solution of extract was preparedibgolving 200mg of crude extract
in 10 ml DMSO at pH 7.0 prepared with concentratd20 mg/ml and kept at 4°C in

the dark to prevent oxidation before being used.
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Fig 1. Fresh Aloe veraleaves

Materials and Methods

Fig 2: Fresh Neem leaves

Fig 3: Filtration

Fig 4: New Brunswick scientific Excella
E24 Incubator shaker series
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LABOTECH BACTERIOLOGICAL INCUBATOR

Fig 5: Labotech Bacteriological | ncubator

\\J\,\\%
e

Fig 6: MIC of Neem extract against Porphyromonas gingivalis

and Aggregatibacter actinomycetemcomitans
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Fig 7. MIC of Aloe vera extracts against Aggregatibacter
actinomycetemcomitans

Fig 9: MBC of Neem extract against
Aggregatibacter
actinomycetemcomitans

Fig 8: MBC of Neem extract
against Porphyromonas gingivalis
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Fig 10: MBC of Aloe vera extract
against Porphyromonas gingivalis

Materials and Methods

Fig 11: MBC of Aloe vera extract
against Aggregatibacter
actinomycetemcomitans

Fig 12: Magnetic stirrer

Fig 13: High speed propeller stirrer
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Materials and Methods

Fig 15: Agar well diffusion for
Porphyromonas gingivalis

Fig 16: Agar well diffusion for
Aggregatibacter actinomycetemcomitans
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2. I noculum prepar ation:

BHI broth and ATCC strain of Porphyromonas gingivalis and
Aggregatibacter actinomycetemcomitans were used for the preparation of inoculum.
A sterile loop was used to pick the colonies, anas wransferred into a tube
containing 5 mL of BHI broth. This stock culture svencubated at 37°C for 8-14hrs
until it attained the turbidity of the 0.5 McFarthstandard. The turbidity of actively
thriving bacterial culture was calibrated with bréd complement the turbidity of 0.5

McFarland guidelines.

3. Broth dilution method [Resazurin] for determining Minimum Inhibitory

Concentration

Broth dilution was done in a sterilized 96-welltelaThis was carried out with
triplicates. A total of 100 ul of broth was addedall 10 wells in triplicates. In the
first well 100 ul of the extract was added and alridiluted to the required
concentrations up to the ninth well for Neem anel $eventh well for Aloe vera. A
similar procedure was performed in the other twesof the well plates. The 96 well
plates were kept for incubation in Mcintosh andl€d’ anaerobic jar (Fig 5) followed
by the addition of resazurin reagent after 48 h@nd was observed after 4 hrs for
possible colour change. The colour change from /bilolet to slight
pink/pink/magenta was recorded as MIC of emulsibime results were recorded by

taking quality photographs (Fig 6 & Fig 7).
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Note: Separate 96 well plates were used for each extract.

4.

Minimum Bactericidal Concentration (MBC)

MBC was checked using the MIC values of both Aleeavand neem extracts with

the help of BHI agar plates in triplicates. Witkethelp of inoculating loop, streakes

were made on the BHI agar plates. The plates weatked with the paraffin film and

were incubated in the bacteriological incubator i@ hrs. At the end, minimum

concentration at which the bacteria did not showgnowth was considered as MBC

value. (Figure 8 - 11)

Both Aloe vera and Neem gel were prepared by censig the MIC and MBC

results obtained from the above procedures.

5. Gel preparation:
SL No. Ingredients Concentration (mg) Uses
1. Aloe vera 20 Active ingredient
2. Neem 20 Active ingredient
3. 10 % Doxycycline 20 Active ingredient
4. Carbopol 60 Gel forming agent
6. Tween 80 20 Dispersing agent
7. Propylene glycol 60 Humectant and dispersing ag
8. Sodium methyl paraber 1 Bactericidal agent
9. Sodium propyl paraben 0.2 Bactericidal agent
10. Sodium benzoate 10 Bacteriostatic agent
11. Triethanolamine 10 pH adjusting agent to pH7
12. Distilled water gs 100 Solvent
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60 mg of Carbopol 940 was soaked in distilled wateloom temperature, which was
then stirred continuously using a magnetic stifoei24 hours. The 10% Doxycycline,
Neem, and Aloe vera extract were uniformly dispeénse triturating it in a mortar &
pestle along with Tween 80 & propylene glycol. 30 ahdistilled water was then
added along with the preservative & stirred witmagnetic stirrer for 30 mins. The
Doxycycline, Neem, and Aloe vera extract along w@hrbopol 940 was further
added to the preservative solution. The requireantity was achieved by adding
distilled water to the total volume. To form a wmihly distributed gel,
Triethanolamine was added dropwise using a higledpeopeller stirrer for 10 mins.

The gel thus procured was stored in an airtightaioar. (Figure 14)

6. Agar well diffusion assay

The “agar well diffusion assay” was performed orttbaological agar plates. The
BHI agar plate was prepared by adding 5.2 g BHFr agal00 ml of distilled water
and was sterilized in a steam sterilizer. It wantkept at room temperature for 10-
15min to cool following which the agar plates we@aured and allowed to solidify.
The bacterial broth cultures éfa andP.g were taken [0.5 McFarland’s] and spread
all over on prepared BHI agar plates [100] with a sterile cotton spreader.
Following this, uniform aseptic wells were madengsa cork borer. To these wells,
sample reagents [10@L doxycycline, 100uL neem extract, and 106L aloe vera
extract] were added and placed irfG7CG, incubator [jar of desiccator]. They were
observed for diffusion through 24-72 hours of inatitn. A growth pattern was
observed on the plates and results were noted sigBioxycycline as standard.

(Figure 15 and 16).
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RESULTS AND OBSERVATIONS

MIC and MBC for Aloe vera and Neem extract was dreired. The antibacterial
effects of 100ul of Doxycycline gel (control) and 100l of Aloe vera and Neem
extract (test) was determined against standard A$t4ins namelyPorphyromonas
gingivalis and Aggregatibacter actinomycetemcomitanssing well diffusion assay

(zone of inhibition).

Minimum Inhibitory Concentration (MIC)
The antibacterial effects of Aloe vera and Neenraettwere evaluated using Broth

dilution assay (Resazurin) for its “minimum inhioiy concentration (MIC)Table 1)

Table. 1. Minimum inhibitory concentration (MIC) of Aloe vera and Neem

extract in milligram (mg).

Porphyromonas gingivalis i Aggre?ju bactqt
Sr.No. | Samples actinomycetemcomitans
MIC Average MIC Average
1 1.25 1.25
Aloe vera
1.25 1.25 1.25 1.25
(extract)
1.25 1.25
0.156 0.21 2.5 2.5
2 Neem 0.156 25
(extract)
0.312 25

Minimum Bactericidal Concentration (MBC)
Agar plate assay was used to determine “minimuntebadal concentration (MBC)”

of Aloe vera and Neem extradigble 2).
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Table. 2. Minimum bactericidal concentration of Aloe vera and Neem extract in

milligram (mg).

Porphyromonas gingivalis _ Aggregat bactq
Sr.No | Samples actinomycetemcomitans
MBC Average MBC Average
2.5 25
1.
Aloe vera 95 ”s )5 -
(extract)
2.5 25
0.312 0.312 5 5
2. Neem 0.312 5
(extract)
0.312 5

The antibacterial effects of the prepared Aloe yv&leem and Doxycycline gel was

evaluated against the same organisms through tae vagll diffusion assay. The

results of the agar well diffusion assay are liste@lable 3.

Table 3. Agar well diffusion assay of Aloe vera, &m and Doxycycline gel

againstPorphyromonas gingivalis and Aggregatibacter actinomycetemcomitans.

Aggregatibacter

Groups Porphyromonas gingivalis . _
actinomycetemcomitans
Doxycycline 34 mm 32mm 35mm 34 mm 34mm 32mm
Aloe vera 13 mm 10mm 0 10 mm 0 0
Neem 26 mm 25mm 22mm 24 mm 22mm 24mm

mm: millimeter, NZI: No zone of Inhibition
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Descriptive analysis of zone of inhibition is delsed inTable 4.

Table 4. Mean and SD for Zone of Inhibition.

o Aggregatibacter
Porphyromonas gingivalis _ _
actinomycetemcomitans
Groups
Mean SD Mean SD
Doxycycline 33.67 1.53 33.33 1.15
Aloe vera 11.50 2.12 10.00 -
Neem 24.33 2.08 23.33 1.15

The intergroup comparison between the test anccéimérol group was determined
using an unpaired t-test while the intragroup camspa between the two test groups
was determined using a one-way ANOVA test. Theltesf these inter and intra-

group comparisons are listedTable 5.
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Table 5. Inter and Intragroup comparison of Doxycydine, Aloe vera, and Neem

gel against P. gingivalis and Aa

Porphyromonas gingivalis

Aggregatibacter

actinomycetemcomitans

t-test p-value t-test p-value
Doxycycline gel — Aloe gel 12.7 0.0008 - -
Doxycycline gel — Neem ge 6.3 0.0033 10.6 0.0004
Neem gel - Aloe vera gel 6.7 0.0068 - - -

The inter and intragroup comparison between thegesips and the control group

were found to be statistically significant for Ruigp-value<0.05 while for A.a only the

intergroup comparison between the doxycycline gel aeem gel was statistically

significant at p-value<0.05.
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DISCUSSION

Dental plaque is a heterogenous grid matrix prim@omposed of bacteria in
a matrix of salivary glycoproteins and extra-cellupolysaccharides. It occurs as a
grayish-yellow substance present on intraoral sandaces of the oral cavity. The

plague can be present supra-gingivally or sub-gaiby.

Its association with diseases of the periodontiamsiie specific. The plaque
present on the marginal gingiva causes gingiwatigds in calculus formation, and the
tissue-associated subgingival plague is importantissue destruction. The most
commonly found bacteria to which periodontal tiskweakdown is attributed afe
gingivalis, T. forsythia, P. intermedia, C.rectus, E.corrodens, F.nucleatum, P.micros,
A.actinomycetemcomitans, Treponema, and Eubacterium species. Among these.
gingivalis andA. actinomycetemcomitans are known to invade host tissues and whose
association has been strongly incriminated in ardetsve (aggressive) form of

periodontitisi'®!

Conventional therapy i.e., SRP often have reduckecta/eness in the
subgingival environment. Hence, adjunctive chemmaipies are provided for better
clinical and microbiological outcomes. These chdrampies can be in the form of
local or systemic antibiotics. Locally delivereceats are preferred more because they
actively achieve desirable concentration in thegsuival environment and reduce

bacterial resistance and systemic side effectseotitug.

Doxycycline is a broad-spectrum bacteriostationagieat works by inhibiting
bacterial protein synthesis. It is applied subgimally to act against various gram-

positive and gram-negative aerobic and anaerobicteba, spirochetes, and
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mycoplasma. It maintains substantivity in the soggial environment by solidifying
from flowable gel on contact with saliva, wateragjueous fluidsBoren et af®"%®
Garrett et al® and Johnson et & reported that doxycycline showed superior

results in terms of CAL gain, PPD reduction, redutdeeding on probing and an

overall reduction of periodontal pathogens at 18{sd

However, the use of doxycycline has been contraatdd in pregnant patients
because of its teratogenicity and also in infanuy early childhood up to the age of 8
years. Tetracycline has been known to cross theeptal barrier and is found in fetal
tissues causing enamel hypoplasia of the develagieilh and growth impairment of
fetal long bones. In a study by Zambon JJ (1983% &f 19 clinical isolates of A.a

were found resistant to tetracycline and carriedt#tB resistance determinant.

To overcome these drawbacks, various alternativeces are being searched
for curing oral diseases. One among these is iwadit herbal medicines. Aloe Vera
and Neem contain natural phytochemicals that haeenbconsidered useful
alternatives to synthetic drugsand have been uss@pgeutically for a long time to

treat many diseases.

Aloe vera Aloe barbadensis miller), a popular traditional Indian medicinal
plant that has been used since the early 1700sramy wars had been fought to
obtain control over its growing area in North A&ié%. Free Anthroquinones and
their derivatives like Barbaloin-IO-aloe emodin-Ntlrone, Isobarbaloin and
chromones in Aloe Vera leaves exert a strong piwgadffect and are potent anti-

microbial agents.
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Neem Azadirachta indica), an Indian native tree considered as "divine"tree
and a village pharmacy. Parts of neem trees sutheagaf, kernel oil, bark, flower,
fruit, twig, gum, and seed pulp are used for medicipurposes. Neem possesses
antibacterial, antifungal, antiviral, antipyreticanti-inflammatory, antimalarial,

antitumor, and diuretic effect¥’.

All these properties make both Aloe and Neem effeciagents in the
treatment of periodontal diseases. Bhat ef*3lconcluded that the subgingival
application of Aloe vera gel in periodontal pocketter mechanical debridement

resulted in encouraging findings in terms of claiparameters.

In the present study, the antibacterial efficacytraiditional Indian Herbs
namely Aloe vera and Neem was evaluated where efibaxtraction of the leaves of
the plant was carried out and compared with thedstal 10% doxycycline gel. The
MIC of Aloe vera and Neem extracts (determined gigiroth dilution assay) against
P.g was observed at 1.25 mg and 0.21 mg respectitgle for A.a it was 1.25 mg

and 2.5 mg respectively &ble 1).

The MBC of the Aloe vera and Neem extracts (deteechiusing agar plate
assay) for P.gvas 2.5 mg and 0.312 mg respectively while for ifweas 2.5 mg and
5 mg respectivelyTable 2). These results show that the active constituehtsoth

Aloe vera and Neem show significant anti-bacteadivity.

The antimicrobial effects of the preparédoe vera and Neem gel were
assessed using agar well diffusion assay. 1@ prepared Aloe vera gel showed a
zone of inhibition of 7.6 mm for P.g and 3.3 mm #a. For Neemgel zone of

inhibition was 24.3 mm for P.g and 23.3 mm for Arar positive control groufil0%
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doxycycline gel) the zone of inhibition was 33.7 nfion P.g and 33.3 mm for A.a
(Table 3). This implies that Doxycycline gel had the wideshe®f inhibition when

compared to Neem gel and Aloe vera gel.

The mean and standard deviation of the zone ofbitibm for P.g with
Doxycycline gel was 33.67+1.53, Aloe vera gel wds50+2.12 and Neem gel was
24.33£2.08. Zone of inhibition for A.a with Doxydyee gel was 33.33+1.15, Aloe vera

gel was 10+0.0 and Neem gel was 23.33+1Tldble 4).

The intergroup comparison between the Doxycyclie¢ @loe vera gel, and
Neem gel was determined using an unpaired t-tedie whe intragroup comparison
(Doxycycline gel — Aloe gel, Doxycycline gel — Neagal, Neem gel - Aloe vera gel)
was determined using one-way ANOVA test. The resoltthese inter and intra-group
comparisons are listed ihable 5. For P.g, the comparison between Doxycycline-gel
Aloe gel, Doxycycline gel — Neem gel, and Neem -g8loe vera gel was found to be
statistically significant (p<0.05). For A.a. thengparison between Doxycycline gel —
Neem gel was found to be statistically significgmt0.05). The above findings suggest
that all three prepared gels showed antibacteci@lity but Doxycycline gel was found
to be more efficacious than the Neem and Aloe g&laagainst both the pathogens.
Among the test groups, Neem gel was found to hatebantibacterial activity than the

Aloe vera gel.

Comparable outcomes were recorded by Jain S @& & an in-vitro study
where Aloe vera gel was compared with Ciprofloxaamd ofloxacin. Aloe vera
showed anti-bacterial property at 100% and 50% eoination against A.a while at
lower concentration, no effect was seen againsb#wteria. At 100% concentration,

zone of inhibition for A.a was 6.9 mm, Ciprofloxadi30mcg) showed 7.4mm, and
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Ofloxacin (5mcg) showed 4.6 mm Ma respectively. MIC of Aloe vera gel against

A.awas 25%.

Contradictory results were reported by FanieMal®® in an in-vitro study
where the zone of inhibition for undiluted aloeasgiel 100% was 38 mm for A.a and
32mm for P.gat 50% concentratiorzone of inhibition for A.a was 21mm and P.g
was 17 mm while at 25% concentration, zone of ittiloib for A.a was 12 mm and

P.g was 9 mm. The mean MIC values for A.a and Rugviound to be 2pg/ml.

Aloin gel can significantly reduce CFU for both Rugd A.a in the group that
received both SRP and the éaé]. Aloe vera can also be used to control inflamnmatio

and bacterial contamination around impldrfts

Various studiesstated that Neem and Aloe vera extracts in the fof gel,
chips or mouthwashes can be used as an adjun&RoMgh significant improvement

in clinical parameters and reduction of P.g andg&ant®>7:8:59.67)

In the present study a statistically significantfedence among the three
groups was observed(p<0.05). Neem gel had a wale »f inhibition than the Aloe
vera gel against both P.g and A.a while the pasitiontrol group doxycycline gel had

the widest zone of inhibition of all the groups.

The findings of the present study imply that, tepared Neem gel showed
potent anti-bacterial effects against the choseiogental pathogens when compared
to Aloe vera gel but Doxycycline gel had superiatilzacterial activity against P.g

and A.a when compared to Neem and Aloe vera gel.
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SUMMARY & CONCLUSION

The purpose of the present study was “to evaluatd eompare the
antibacterial efficacy of Aloe vera gel and Neenh w&h Doxycycline gel against
Porphyromonas gingivalisnd Aggregatibacter actinomycetemcomitan¥he Aloe
vera gel, Neem gel, and Doxycycline gel (10%) werepared and collected from
“KAHER’s KLE College of Pharmacy, Belagavi’. Theblaratory procedure was
performed at “KAHER’s Dr. Prabhakar Kore Basic 3cie Research Center (BSRC),

Belagavi”.

Ethanolic extracts of Aloe vera and Neem were pegpérom the fresh leaves
for the determination of “Minimum Inhibitory Conciation (MIC)” using the Broth
dilution method and “Minimum Bactericidal Concetima (MBC)” using the streak
method. Aloe vera gel, Neem gel, and Doxycyclinke($)@%) were prepared from the
stock solution of extracts. Two bacterial agar wdtplates each ofPorphyromonas
gingivalisandAggregatibacter actinomycetemcomitangas prepared and 4 uniform
aseptic wells were made ivell was kept empty (negative control} 2vell with
doxycycline (positive control group)™®3and 4" well with Aloe vera gel and Neem gel
(test groups) and Agar well diffusion assay wadagoered for the determination of
the “zone of inhibition”. This would help us measuthe susceptibility of
“Porphyromonas gingivaliandAggregatibacter actinomycetemcomitaregjainst the

prepared Aloe vera gel, Neem gel, and Doxycycliele(£0%).
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In light of the observations drawn from our stuthg following conclusions

can be made,

1. “Minimum Inhibitory Concentration (MIC)” of ethanial extract of Aloe vera
and Neem orPorphyromonas gingivalisvas 1.25 mg, and 0.21 mg and on
Aggregatibacter actinomycetemcomitansas 1.25 mg, and 2.5 mg

respectively.

2. “Minimum Bactericidal Concentration (MBC)” of ethalic extract of Aloe
vera and Neem oRorphyromonas gingivalisvas 2.5 mg and 0.312 mg and

for Aggregatibacter actinomycetemcomitaas 2.5 mg and 5 mg respectively.

3. These results show that the active constituentsotf Aloe vera and Neem

had significant anti-bacterial activity.

4. The zone of inhibition for positive control group., doxycycline gel was 33.7
mm for Porphyromonas gingivalisand 33.3 mm forAggregatibacter
actinomycetemcomitarwhereas for Aloe vera gel it was 7.6 mm for
Porphyromonas  gingivalis and 3.3 mm for Aggregatibacter
actinomycetemcomitaand for Neengel it was 24.3 mm foPorphyromonas

gingivalisand 23.3 mm foAggregatibacter actinomycetemcomitan.

5. This implies that the prepared Neem gel showednpaasti-bacterial effects
against the chosen periodontal pathogens when qechpa Aloe vera gel but
both had reduced effect when compared to the Dalywy gel. Hence,
Doxycycline gel had superior antibacterial activégainst P.g and A.a when

compared to Neem and Aloe vera gel.
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Summary & Conclusion

Under the limitations of the study it can be codeld that further
investigations at biomolecular levels to identifie tactive phytochemical constituents
responsible for the antibacterial effect and chhiapplications of Aloe vera and

Neem gel are required to elucidate and prove tincal efficacy against periodontal

pathogens.
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ANNEXURE — Il - DRUG AUTHENICATION CERTIFICATE

SHRI B.M.K. AYURVEDA MAHAVIDYALAYA
A constituent unit of KLE Academy of Higher Education & Research
Deemed-to-be-University
Central Research Facility
DRUG AUTHENTICATION REPORT

Submitted By:
Submitted Dat

XLE Ayurveda Pharmacy

27/11/2021 Date of Issue:29/11/2021

/ I . i@ |l I 5 pr— Authenticated as
ample Scientifi Family art — -
SL I Smp cientific amily x Common L , :
| No | ‘\'"“"7 | Name | submitted | Code Name Scientific Name  Family | Part Authenticated
‘ A CRF/Auth Azadirachta indica
L Nimba indica Meliaceae Leaf 35/2021 Nimba Ay Meliaceae Leaf
| } AJuss. T
Signature:

—
“w

Authentication Expert Name: yz‘>

Sigfature of Coordinator

ASU Drug Testing Laboratory

Date:29/11/2021

—
s SHRI B.M.K. AYURVEDA MAHAVIDYALAYA
|< I E A constituent unit KLE Academy of Higher Education & Research
Deemed-to-be-University |
— g Central Research Facility
e ; DRUG AUTHENTICATION REPORT L
Submitted By: KLE Ayurved Pharmacy, Belagavi
Submitted Date: 30/09/2021 Date of Issue: 30/09/2021
Authenticated as
. Sample SR . Part CRF .
SN Name Scientific Name Family submitted Code Sanskrit Selentifle Nasae Famllv Part
Name s Authenticated
1 Kumari Aloe vera Tourn.ex Linn Liliaceae Leaf (‘?;/:;‘Z‘:h/ Kumari Aloe vera Tourn.ex Linn Liliaceae Leaf
@J\/
Signature: B \\\‘
Authentication Exper? Name: Signature of Coordinator
Date:30/09/2021 ASU Drug Testing Laboratory
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ANNEXURE — Il - MIC and MBC RESULTS

™ KAHER’s Dr. Prabhakar Kore Basic Science Research Center [BSRC]| KLE

br ’."vf*”:{‘:"_“?.'f KLE Academy of Higher Education and Research [KAHER] AL
Report

TITLE OF Tl.lE STUDY: “To evaluate and compare the antibacterial efficacy of Aloe vera and
Neem gel with doxycycline gel against Porphyromonas  gingivalis and Aggregatibacter

actinomycetemcomitans - an in-vitro study. ”
NAME OF THE STUDENT: Dr.
NAME OF THE GUIDE: Dr.

NAME OF THE CO-GUIDE: Dr.

Objective Parameters:

1. Assessment of MIC and MBC of Aloe vera & Neem leaf extract.

Laboratory Methods for assessing microbiome:

1. Bacterial Culture: Aggregatibacter actinomycetemcomitans, Porphyromonas gingivalis
2. Method used: Minimum inhibitory concentration, Minimum bactericidal concentration
3. Extract concentration: Stock: 200mg/10ml, Working: 5Smg/ml

Lab Investigations done in BSRC

SIL.No. Porphyromonas gingivalis Aggregatibacter actinomycetemcomitans
MIC MBC MIC MBC
1.25 2:5 1.25 2.5
dloevers [~yos—] 905 [ 25 2.5 125 1.25 25 25
(extract)
1.25 2.5 1.25 2.5
0.156 0.312 2:5 5
Neem 76756 | 0208 o312 | 0312 235 25 5| s
(extract) 0312 0312 25 5

All values are expressed in mg/ml against tested organism

Remarks
The results are satisfactory and relevant references have been followed.
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Minimum Inhibitory Concentration:

Aloe vera
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Minimum Bactericidal Concentration:

Aloe vera

Neem
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Agar well Diffusion Assay:

r T

Groups Porphyromonas gingivalis Aggregatibacter actinomycetemcomitans
Doxycycline \ 34mm |32mm 35mm 34 mm 34mm 32mm
F]oe vera \ 13mm  |[10mm 0 10 mm 0 0 ‘
( 26mm [25Smm | 22mm | 24 mm 22mm

LNeem

|
J
24mm }

mm: millimeter; NZI: No Zone of Inhibition
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ANNEXURE — IV — PLAGIARISM CERTIFICATE

Scientific Correspondence and Review Committee

KLE VK Institute of Dental Sciences
A Constituent Unit of KLE Academy of Higher Education and Research
(Deemed-to-be-University u/s 3 of the UGC Act, 1956)
Nehru Nagar, Belagavi - 590 010, Karnataka State
Accredited 'A' Grade by NAAC (2nd Cycle) Placed in Category ‘A’ by MHRD (Gol)
= 0831-2470362 Web: htt p: /lwww.kledental-bgm.edu.in
Lpri

EAV. NQ24_2470CAN E.mall:orincioal@kledental-bam
FAAL VOO 1=2%4i V04U c-imaiprincipai@ieaenwa-ogim. sdu in ]

Date: gy -12-20>> Serial No.: 132

[PLAGIARISM CHECK REPORT

Name of the Applicant
UG /PG /Ph.D/ Staff : POSTGRADUNTE STUDENT

Batch & Year: >000-2=
Department : PeRIIOPONTICS

The soft copy of Research Work / Manuscriptby .. . . entitled
. "o EVALUATE AND COMPAEE —HE ANTMICLOBI AL EFFICACY OF
YO LING HBL. AG9inNgd...

<
e ALBRVEER  PIDTNEEAT B T SO

ROE PHYROMO NG £1ING AvALLS AVD AcRESOTISACTER.
----- Aa'%é;ﬁvaéﬁ&&'u'r‘mw:{‘:""Hf\) mv-rmd &mw

under the guidanceof . . - T

Anti-Plagiarism check to the Scientific Correspondence & Review Committee of KLE VK

Institute of Dental Sciences using “Turn-it-in” software.

The scan has been carried out and ‘the scanned’output'reveals a Similarity Index of

........... ‘f' +vveen.%, which is within / not within the acceptable limits of 10% as per

the UGC guidelines.

Ll

Chairman
Scientific Correspondence and Review Committee
KLEVK Institute of Dental Sciences
KAHER - Belagavi ).

Member Secretary
Scientific Correspondence and Review Commitlee
KLEVK Institute of Dental Sciences
KAHER-Belagavi
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ANNEXURE -V - BIOSTATISTICS CERTIFICATE

KLE V.K. Institute of Dental Sciences —ms—

- ——
(A Constituent unit of KLE Academy of Higher Education & Research /7 t— Y
Deemed-to-be-Unliversity u/s 3 of the UGC Act, 1956)
Nehru Nagar, BelagavI-590 010 INDIA

&

" B
Re-Accredited ‘A’ arnde by NAAC (3™ Cyela) & Placed In Category A’ by MHAD (GoT) Mfiy’j
DI 08312470362 Web: hitp://www.kledental-bgm.edu.in L

FAX: 0831-2470640 E-mall: principal@kledental-bgm.edu.in

TSN

(
LBiostatistics Clearance Certificate J

This is to certify that the Biostatistics aspect of the Dissertation/Research work
of Post Graduate Student, under the guidance of

mps, Professor, Department of Periodontics, entitled
“To Evaiuate and Compare the Antibacterial Efficacy of Aloe Vera and
Neem Gel with Doxycycline Gel against Porphyromonas gingivalis and
Aggregatibacter actinomycetemcomitans - An in-vitro study” has been done

under my guidance and considered satisfactory.

i |lolze2a
Place: Belagavi Name & Signature of Biostatistician

Date: 11/10/22
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