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ABSTRACT

Background:

Periodontitis is a multifactorial, infectious chroninflammatory disease of

periodontium having the ability to initiate immumesponse causing periodontal
destruction eventually leading to bone loss. Thmary goal of periodontal therapy is
to reduce microbial load using various non-surgiagproaches mainly through
scaling and root planing which is considered asld gtandard. It fails to eliminate

the pathogenic bacteria completely especially atlihse of the periodontal pocket
and the areas inaccessible to periodontal instrtsn&herefore, the use of local drug
delivery in the affected area using synthetic aittiobials was introduced as an
adjunct to scaling and root planing. To overcome dide-effects of these synthetic
drugs, plant-based medicinal substitutes were paated alone or in combination in

the treatment of chronic periodontitis.

Aim:

To evaluate and compare the efficacy of a polyHegkh containing Ashwagandha
and Ginger as a Local Drug Delivery Agent as amadjto scaling and root planing,

on the clinical and biochemical parameters in pasigvith chronic periodontitis.

Materials and methods:

A total of 23 patients with chronic periodontitisllbwing eligibility criteria who

reported to KAHER’s KLE Vishwanath Katti Institutd Dental Sciences, Belagavi
were considered for the study. The study was aamimed, controlled, double-
blinded clinical trial with a split-mouth design.of each patient, two sites in

contralateral quadrants were selected. The sites immadomly divided using the coin-
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toss method into test and control groups. In th@robsites (n=23), scaling and root
planing was performed, whereas in the test site23h local drug delivery of
polyherbal gel containing Ashwagandha and Gingey usged as an adjunct to Scaling
and root planing. (SRP + polyherbal gel). The clhparameters recorded at baseline
and at 4 weeks post-treatment from each site wiaquP Index (PI), Sulcus Bleeding
Index (SBI), Probing Pocket Depth (PPD) and Clihstiachment Level (CAL). The
biochemical parameter accessed from gingival cataidluid was levels of Alkaline
phosphatase (GCF ALP). The statistical analysispeaformed using SPSS Software
20.00. Intra-group comparison from baseline to €kgefor both the test and control
groups including clinical and biochemical parameteas done using paired t-test,
while for intergroup comparison between test antrod groups Z-test was used. The
p-value <0.05 was considered as statistically gt and p<0.001 as statistically

highly significant.

Results:

Intra-group comparison from baseline to 4 weekst-ppeatment in both test and
control groups showed statistically significant @@301) improvement in all the
clinical and biochemical parameters. However, aerrigroup comparison between
the test and control group showed statisticallyi§icant improvement (reduction in
Pl, SBI, PPD, CAL and GCF ALP) in the test grouprthcontrol group (p<0.001).
This could be due to anti-inflammatory, anti-baielerwound healing and anti-

oxidant properties of both Ashwagandha and gingesgnt in the polyherbal gel.

Conclusion:

In the current study, the administration of Polyia¢rgel containing Ashwagandha

and Ginger as a local drug delivery agent as aimatlfo scaling and root planing has
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a synergistic effect to scaling and root plannimg the treatment of chronic
periodontitis. This was ascribed to immunomodulatoanti-inflammatory, anti-

microbial and anti-oxidant properties of Ashwagamdis well as analgesic, anti-
inflammatory, antioxidant and anti-bacterial aciasf Ginger combined in the form

of a polyherbal gel.

Keywords: Chronic Periodontitis, Scaling and Root PlaningcdloDrug Delivery,
Gingival Crevicular Fluid, Polyherbal gel, Ashwaghaa, Ginger, Alkaline

Phosphatase
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I ntroduction

INTRODUCTION

Periodontitis is a multifactorial disease involvinglammation of the tissues
surrounding teeth initiated by bactetiaThough the infection with specific
periodontal pathogenic bacteria is necessary fapgentitis to develop, it alone is
insufficient for the development of the dise4Seherefore, periodontitis is considered
as the net effect of the immune response and fleerimatory processésif there is a
further increase in periodontopathogens in the osaity, it will lead to stimulated
immune response leading to a drastic increase dnlatels of polymorphonuclear
neutrophils (PMNs). This will eventually initiatéd production of reactive oxygen
species (ROS), thereby allowing the differentiatioh osteoclasts, inflammatory
modulators and production of several proteolytic zyemes like matrix
metalloproteinases (MMPs) causing an increase iffanmmation furthermore.
Additionally, it has been evidenced that increasgitlative stress and diminished
antioxidant capacity are major factors accountétmehe destruction of periodontal
structures. Altogether, this will ultimately leadl the destruction of the surrounding

periodontium aggravating periodontifis.

The primary objective of periodontal therapy isrédluce the microbial load,
using various non-surgical and surgical approachesiate, scaling and root planing
(SRP) is the most widely used non-surgical apprdabdlevertheless, complete
mechanical debridement is difficult to achieve esuly in sites with deep
periodontal pockets and in the areas inaccessbjfeetiodontal instrumentation, the
chief reason being the presence of tissue invapathogenic microflora within
gingival tissues and root surface complexiti®¥ith emerging awareness concerning

the role of oxidative stress associated with penal disease, host-modulating
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I ntroduction

therapies are being investigated which regulate rifle of antioxidants in the
prevention of the breakdown of soft and hard penitel tissue§.It has been proved
that, even if adjunctive administration of localtibiotics and chemotherapeutic
agents is essential for the better periodontalamé; it may result in higher systemic
doses of the concerned drug, development of thiehalresistance and disruption of

commensal microflora.

Therefore, Goodson in 1979 first proposed the ganoécontrolled delivery
in the treatment of periodontitis which attainstag00-fold higher concentrations of
an antimicrobial agent in subgingival sites thasyatemic drug regimeh’ In the
arena of local drug delivery (LDD), to overcome gheside effects of synthetic
molecules like tetracycline, doxycycline, metrorzidee and chlorhexidine glucondte,
the effective use of medicinal plants like curcungreen tea, aloe-vera, pomegranate

and neem was suggested as an adjunct to scalinganglanning in the literatufe.

To enhance the potential of these herbal drugs) enae, they can be used in
combinations to alleviate their synergistic actidhis is termed as “Herbal shotgun”
or “synergistic multitarget effects”. In the current study, we incorporated
Ashwagandha and Ginger together in the form of lpalgal gel to determine their

synergistic action both in-vitro and in-vivo.

Ashwagandha (Botanical naméMthania somnifera) is one of the important
medicinal herbs of Ayurved4.It belongs to theSolanaceae family and possesses
medicinal value in its leaves, roots and fraft¥he main constituents of ashwagandha
are Withaferin A (WA), a biologically active stedoin the leaf extract along with
alkaloids and steroidal lacton&slt has been found that Ashwagandha is a potential

antimicrobial agent with antifungal activity and devate antibacterial activity against
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I ntroduction

Saphylococcus aureus and Pseudomonas aeruginosa.™ It also possesses antioxidant,
anti-inflammatory, anti-cancer and immunoregulatprgperties which can further
modulate cytokines such as IL-1, IL-6, TNF and ENResults of various studies
suggested that withaferin A also inhibits Prostadia-E2 (PGEZ2) production and

cyclo-oxygenase-2 (COX-2) expression demonstratingon-selective nature.

To our knowledge, to date, there are no reporth®fuse of Ashwagandha as

an LDD agent in the treatment of periodontal diseas

Ginger (Botanical name Zingiber officinale Roscoe) is a creeping perennial
underground rhizome of the familyZngiberaceae, known as “Sunthi in Ayurveda”.
It has a medicinal part as a dried rhizome withrabi@ristic pungent and aromatic
odor and tast&! All major active ingredients of ginger, includingingerols,
zingerone, gingerdiol, zingiberene and shogaolska@vn to possess antioxidant
activities as it diminishes or prevents generatibfree radicals? Kiuchi et al. were
the first to display that those extracts of plargtonging to theZingiberaceae family,
inhibit PG synthesis in vitro. A study by Tjendraguet al. showed that gingerols
being more potent inhibitors of COX-1 than COX-2Zégognized as a non-selective
COX inhibitor showing broad-spectrum anti-inflammt activity of ginger: It
showed antibacterial activites as well against eaolbic gram-negative
periodontopathogens likeor phyromonas gingivalis andPrevotella intermedia. There

are reports of Ginger inhibiting biofilm formatiamd even altering its phenotype.

In the assessment of progress and efficacy of rtfetnhent of periodontitis,
diagnostic markers play a pivotal role. The ecoladjythe periodontal pocket is
determined by GCF as it seeps into gingival crevige periodontal pockets around

teeth with inflamed gingiva as an inflammatory exted’'® The analysis of
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biomarkers in Gingival Crevicular Fluid (GCF) migbe considered helpful in
forecasting patient vulnerability to future attadmhloss and it also can have the
possibility of describing the inflammatory eventscorring at the particular sité.
GCF has the advantage over other biomarkers asliesction is noninvasive, site-
specific about teeth, comparatively easy to perf@nd offers one of the most

accessible entries of any tissue in the body asansof assessing the disease $fate.

Alkaline phosphatase (ALP) is one of the first diagtic markers identified in
GCF which was first described in the literatureSmzuki U Yoshimura and Takaisi K
in 1907. Alkaline Phosphatase belongs to the clasfrolases and the subclass
Esterase. It is an Orthophosphoric monoester pdigtgse being a nonspecific
phosphaté® The distribution of ALP in periodontal tissues iringjvitis and
periodontitis was studied by Carranza and Cabrhene they demonstrated that ALP
was found in large amounts in the granulation gsefithe lateral wall and at the
bottom of the periodontal pocket along with thegiwal fibres at the point of their
insertion'® The ratio of GCF to serum alkaline phosphatasefaasd to be ranging
from 6:1 to 11:1, acclaiming its origin majorly froits local production. It is stated,
that the increase in alkaline phosphatase in penitad disease indicate a metabolic
reaction of the enzyme against the tissue changesed by inflammation and the
concentration of Alkaline phosphatase was foundédopositively associated with

periodontal disease activit§.

Thus, the present study was designed with an aievaliating and comparing
the efficacy of polyherbal gel containing Ashwadgaadnd Ginger as an adjunct to
scaling and root planning in the treatment of chrgreriodontitis with clinical and

biochemical parameters.
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Aim & Objectives

AIMSAND OBJECTIVES

AIM OF THE STUDY: -

To evaluate and compare the efficacy of a polyherbal gel containing Ashwagandha
and Ginger as a Local Drug Delivery Agent as an adjunct to scaling and root planing,

on the clinical and biochemical parameters in patients with chronic periodontitis.

OBJECTIVESOF THE STUDY:: -

» To evauate the efficacy of scaling and root planing on clinical parameters and
alkaline phosphatase levels in gingival crevicular fluid (GCF) in patients with

chronic periodontitis.

* To evauate the efficacy of locally delivered polyherbal gel containing
Ashwagandha and Ginger as an adjunct to scaling and root planing on clinical
parameters and alkaline phosphatase levels in gingival crevicular fluid (GCF)

in patients with chronic periodontitis.

 To compare the efficacy of locally delivered polyherbal gel containing
Ashwagandha and Ginger as an adjunct to scaling and root planing and scaling
and root planing alone on clinical parameters and alkaline phosphatase levels

in gingival crevicular fluid (GCF) in patients with chronic periodontitis.

Page 5



Review of literature

REVIEW OF LITERATURE

Periodontal disease is a complex, multifactoriafpaic inflammatory disease,
affecting the periodontal tissue with the initiatiof the host inflammatory reaction
primarily due to the presence of local factors lperiodontopathogens leading to
further destruction if not controlled at the initstage. Therefore, the primary goal of
periodontal therapy remains as reducing microlmald|using various non-surgical
and surgical periodontal therapies, out of whidaliag and root planing still remain

as a gold standard.

Literature suggests, use of several chemotherapaggnts like tetracycline,
doxycycline, metronidazole either systemically arcdlly to achieve complete
elimination of disease-causing pathogens, as anunetlj to mechanical
instrumentation. Pulling the same thread, GoodedlBir9 first proposed the concept
of controlled delivery in the treatment of periotitia’, where he observed that local
drug delivery can attain up to 100-fold higher cemications of desired antimicrobial
agents in subgingival sites than that of a systeimig regimerf. To avoid side effects
caused by synthetic drugs, one of the many alteassuch as the use of plant-based
medicinal formulations was considered which is¢heent topic for research mainly
due to its lower cost, easy availability and feveidle effects. To increase their
medicinal value furthermore, these herbs are beisgd in combinations to help

achieve their synergistic actions.
Polyherbal formulations

In a study by Alawdi SH et al. conducted in 2018 tuthor formulated
herbal gel containing alcoholic extracts Wfithania somnifera (Ashwagandha),

Allium sativum (Garlic), andCurcuma longa (Turmeric) and investigated its wound
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Review of literature

healing activities in thirty adult male Rabbits eafttopical application on full-
thickness skin wounds (induced surgically). Animaksre randomly allocated into 6
groups each containing 6 animals. Group 1 — withim#tment (control). Group 2 —
the carbomer gel base without drugs. Group 3 —dhegél containing Ashwagandha
extract. Group 4 — herbal gel containing Garlicrastt Group 5 — herbal gel
containing Turmeric extract and Group 6 — gel ciomtg Ciprofloxacin. The gel was
applied on the wound once a day up to 14-18 dagsirsy from the ¥ day of
occurrence of the wound. Whereas, in the animabtéd with Ashwagandha gel, it
was observed that wound healing reached about 90%ebend of the #2day and
completely healed by the f4lay. While, in Garlic gel-treated rats, it reactsmbut
90% by the end of the T0day and reached up to 97% by thd" Hay followed by

complete healing by the 14lay?*

Aslani A et al. (2018) in their study proved thatl&are the better options for
their higher aqueous content, lower dermal irgtasi and lesser mechanical abrasion
with more esthetic appearance for its topical usarad around lips when compared to
other topical drugs. Here, 2.5% hydro-alcoholic rasts of Melissa, Sumac,
Rosemary and licorice were added in equal quatatityydrophilic gel with 0.002% of
Geranium essence. In total, 14 formulations weepg@red with the use of gelling
polymers such as Carbopol 940, Sodium carboxymeghylose and Hydroxypropyl
methylcellulose, Carbopol and sodium carboxymetiidtose (Na CMC). It was
observed that, with an increase in the amount dynper, the gel became thicker
along with limited water penetration leading tceduction in drug release. In the case
of Carbopol — its increase raised mucoadhesiorpsity and decreased drug release
rate. Therefore, Carbopol plays a major role inr#lease of drugs from gel because

of its high molecular weight and degree of crogsfig. In this study, rosemary and
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licorice were thought to be responsible for antiammatory, analgesic, repairing and
wound healing effects. As the results of evaluatests (mucoadhesion, viscosity and
drug release profile) suggested, a formulation a@ioimg 3% Na CMC and 1%

Carbopol 940, was selected for its acceptable sisc@and mucoadhesion. Its drug
release profile Study indicated that herbal extraze#n be released over a 24-hour

period??

Mahyari S et al. (2016) evaluated the efficacy gbayherbal mouthwash
containing hydroalcoholic extracts @fngiber officinale, Rosmarinus officinalis and
Calendula officinalis (5% v/w) and compared it with chlorhexidine (n=2éMd
placebo (n=20) mouthwashes in patients having gitig)i Patients were instructed to
use the mouthwash two after breakfast and dinnei3@seconds for two weeks.
Gingival and plaque indices were assessed using (M@dlified gingival index), GBI
(gingival bleeding index) and MQH (modified Quigleywd Hein index) scores at
baseline, day 7 and day 14 of the trial. In thattreent groups, MGI, GBI and MQH
scores were significantly lower when compared witbse of the control group on
day 7 as well as day 14 of the trial. As a redbkre was no significant difference
found between the polyherbal mouthwash and chlaeditex groups, at both the
follow-up days (day 7 and day 14). Polyherbal mauatbh was considered safe as
there was no report of adverse reactions after Wt this, it can be said that 5%
Polyherbal mouthwash containing hydroalcoholic &ots of Z. officinale, R
officinalis andC. officinalis was proved effective in the treatment of gingsvitiith its

efficacy comparable to that of chlorhexidine mouaistv®

In harmony with this, Javed M, et al. (2009) stadibe effect of aqueous
extract of Zingiber officinale, Carum apticum, withania somnifera, Trigonella

Foenum Graecum, Slybum marianum, Allium sativum andBerberis lyceum combined
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together, on the growth performance of broiler khishowing the positive effect of

broiler growth indicating the nutritive effect dfis extract*

Spelman K et al. (2006) conducted an informal spiwewhich they enlisted
multi-component botanical medicines or preparatewalable in the marketplace and
their influence on cytokine function and productioithe author considered
standardized extraction of whole herb neither tsalanor including multiple herbal
formulations. Interleukin-18 (IL-1R) and TNF antaggts offer options for the
treatment of periodontal disease. When Ashwaganuoitta and leaves extract in 80%
ethanol was given orally in a dose of 100 mg/kgeoaaay for 17 weeks in a murine
model, it affected IL-& (increase), TNF (increase) and restored chemotactivity
of carcinogen ochratoxin A (Dhuley et al); whereemt extract in 70% ethanol;
when administered orally, once a day in a doseédahg (intraperitoneal injection) for
both 5 days and 10 days, in the murine model shaavetdange in IL-2 (increase),
TNF (decrease), INF-(increase) and IL-2 (increase), INFespectively (Davis and
Khutan). Nevertheless, when 50% ethanolic extratt Ganger rhizome was
administered in-vitro in human cells in a dose ®1@ pg/ml and incubated for 18
hours, they found an increase in IL-6, while, whesed in 2x1% concentration, it
showed an increase in GM-CSF (granulocyte/macrapicatpny stimulating factor)
and IL-18. The difference in the action of Ashwagandha orFTrsponse could be

due to its biphasic dose respofe.

Sekhar Misra D et al. (2005) performed a study wehirey studied anti-
oxidative potency of oral administration of extrawntaining Withania somnifera
(WS), O. sanctum and Z. officinale in experimentgwimming) induced oxidative

stress in comparison with a standard, potent aidi@mt — vitamin E in male Wistar
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strain rats. As a result, significant increase wated in the level of antioxidants in

the test group with equivalent potency to vitamiff E
ASHWAGANDHA

AshwagandhaWithania somnifera (L.) Dunal (WS), is also known as the
winter cherry or Indian ginseng from Familolanaceae.?’ The name was given so,
due to its characteristic smell which resembles t¢iiaa Horse. It is a small, woody,
erect, evergreen shrub that grows about two féetLlE® cm) high, found throughout
the drier parts of India. Roots are stout, whitislown fleshy with simple ovate,
glabrous leaves. Leaves in the floral region aexed opposite to each other and
smaller in size; whereas flowers are inconspicugusenish, or pale-yellow with
small, globose, orange-red berries and umbellateesyin the axillary region of the
plant which on maturation, enclose in the perststaiyx. Seeds of WS are yellow in
color and reniform. Parts used for therapeutic benare a whole plant (including all

parts), leaves, roots, green berries, stem, sbadsand fruit$®
TAXONOMICAL CLASSIFICATION

Kingdom: Plantae, Plants;

SubkingdomTracheobionta;

Super divisionSpermatophyta,

Division: Angiosperma

Class:Dicotyledons

Order:Tubiflorae

Family: Solanaceae
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GenusWithania

SpeciesSomnifera Dunal®®

Synonyms:

Sanskrit: Ashwagandha, Turangi-gandha;

English: Winter Cherry;

Hindi: Punir, asgandh;

Karnataka: Viremaddlinagadde, Pannaeru, aswagalkotbimallinagida;
Goa: Fatarfod®

The biologically active biochemical constituentsurid in the WS are
alkaloids, steroidal compounds, Withaferin A (WAWWithasomniferin A,
Withanolides A, Withasomidienone, WithasomniferdlsC, Withanone, Saponins,

and Withanolides with glucose at cartfon

WA is chemically characterized as “4b,27- dihydroxgb-6b-epoxy-1-
oxowitha-2, 24-dienolide”, and is one of the keyiae principles isolated from the
plant. (Gupta GL et al. 200%?) WS belongs to the class of drugs Adaptogens or
vitalizer causing adaptive reactions to the dise@bese are glycosides or alkaloids
components of the herb which helps in normaliziraghplogical effects of the

diseasé®
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Chemical structure of Withaferin A:

Withaferin A

28

The leaves of the plant also showed the presend@ efithanolides (a group
of C28 steroids), alkaloids, many free amino acglgcosides, chlorogenic acid,
glucose, condensed tannins, and flavonoids (Kh208y). It is believed that the
composition of leaves varies according to the laaliitoelongs to. Withanolides have
the characteristic feature of containing a “6-merateactone ring in the 9-carbon
atom side chain”. While, Withaferin A is a sterdidactone, the most important
withanolide, isolated from the leaf and dried rertract of WS. It has the property of
thermostability and water insolubility in additidm slow inactivation at pH 7.2. It is
administered in the suspension form. For the séparaf WA, the constituents of
leaves are extracted with cold alcohol; the extradhen purified, dried and finally

crystallized from alcohdl’?

Ashwagandha was selected based on its immunomodylatanti-
inflammatory, anti-bacterial and antioxidant prdjesr’? As per our knowledge, there
are various clinical trials conducted in the mebifedd not particularly in dentistry to
support the animal research done using Ashwagairdiiae treatment of anxiety,
inflammatory disorders like arthritis and neurolmli disorders like Parkinson’s

disease to reduce their symptoms. This pharmaaabagictivity was attributed to
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bioactive metabolites withaferin A, withanolidesdaother alkaloids present in the
Ashwagandha. Ashwagandha leaves were selectedhéorextract preparation as
studies showed that withaferin A, present in thaf lextract shows chief anti-

inflammatory action of an Ashwagandha similar toneeercially available NSAIDS

Active constituents:

Sandipan Chaterjee et al. (2010) did metabolicilprgfof crude extracts of
leaves and roots of WS, using NMR (Nuclear magnetisonance) and
chromatographic techniques (HPLC — high-performaligpeid chromatography and
GC MS - gas chromatography-mass spectrometry). fithend a total of 62 major and
minor primary and secondary metabolites from leares48 from roots, out of which
29 were common to both. According to this studythaAfierin-A and Withanone are
the major metabolites present in the leaf where@ébanblide A and Withanone are
majorly present in the root. In the aqueous-methanisaction, the quantity of
metabolite in leaves was much higher than thatomts: NeverthelessH and **C
signals clearly indicated the presence of Withaférialong with withanone as a major

metabolite in CHGlpartition of leaveg?

Antibacterial activities:

Abul Qais F et al. (2018) established the inhibitory effect on bacterial
respiration along with disruption of membrane imiiggand permeability. It was
found that WS-AgNPs inhibited the growth of pathuigebacteria (gram-positive and
gram-negative bacteria —Staphylococcus aureus, Streptococcus —mutans,
Pseudomonas aeruginosa and Salmonella typhimurium) at 16 pg/ml. At sub-
minimum inhibitory concentration, there was abow@%b inhibition in biofilm

formation (validated by light and electron microggbh WS-AgNPs also eradicated

Page 13



Review of literature

the biofilms at varying levels at higher concertnag. Accompanied by significant
inhibition in bacterial respiration. This could tee to the interaction of WS-AgNPs
with test pathogen causing the disruption of tHeroembrane leading to leakage of
cellular content. WS-AgNPs caused oxidative stiesgle bacterial cells triggering
microbial growth inhibition and disruption of cdbu functions. This was revealed

due to the production of intracellular reactive gew specied:

Halkai KR (2017¥* formulated silver nanoparticles (AgNPs) using fung
obtained from Ashwagandha leaves and determinedntibacterial efficacy against
Porphyromonas gingivalis, Bacillus pumilus and Enterococcus faecalis, by agar well
diffusion method (measuring the zone of inhibiti@gainstB. pumilus, E. faecalis
and P. gingivalis. Study groups were divided depending on the agesesl as
follows: AgNPs: A (AgNPs - 2Qul), B (AgNPs - 40ul), C (AgNPs - 60ul), D
(AgNPs - 80ul), E (AgNPs - 10Qul), F (0.2% chlorhexidine), G (2% chlorhexidine),
H (Ampicillin) and | (sterile distilled water). Reks showed that AgNPs were as
effective as CHX and positive control ampicillinopmng efficient antibacterial

efficacy of AgNP*?

Marslin G et al. (2018} assessed the antimicrobial efficacy of a cream
formulation of silver nanoparticles (AgNPs). Theyere biosynthesized using an
aqueous extract of WS leaves, as it promoted efficgreen synthesis of AgNPs
when fruits and root extracts were compared. Atlommpared Cream formulations
of AgNPs and AgNO3 for their antimicrobial activiggainstSaphyl ococcus aureus,
Pseudomonas aeruginosa, Proteus vulgaris, Escherichia coli, and Candida albicans.
HPLC analysis of AgNPs discovered that in the naniges, there was selective
trapping of some of the phenolic compounds fromWHe leaf extract. based on their

characteristic UV-vis spectra, these compounds wdentified as luteolin-7-
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glucoside catechin and p-coumaric acid. The antwbial activity of AQNPs can be
due to damage to bacterial cellular proteins, dgekof microbial respiratory chain
system, disruption of cell membrane and penetrattbnnanoparticles into the
bacterial cytoplasm. Results showed that with tteam of AgNPs, the number of
colonies of all the tested pathogens was signifigareduced compared to that of
AgNO3. Gram-negative bacteria.(Reruginosa-31 times P. wulgaris-43 times E.
coli-28 times andA. tumefaciens-13 times) showed a higher reduction in CFUs

(colony forming units) on the treatment with AgNan AgNO3*

Singariya P et al. (201¥)evaluated antibacterial and antifungal effectsvs
extracts using different solvents and parts of plent (hexane, toluene, isopropyl
alcohol, acetone and ethanolic extracts of rootst@m) with disc diffusion and serial
dilution methods against bacterias liRRseudomonas aeruginosa, Saphylococcus
aureus, Bacillus subtilis, Escherichia coli, Raoultella planticola, Enterobactor
aerogens and fungi -Candida albicans and Aspergillus flavus. As a result, when
Isopropyl alcohol, acetone and toluene were usedsasgents for the extract
preparation, they showed the highest activity agathe pathogens showing the
broad-spectrum bioactive nature of WSThanwar Mayuri conducted a study to
evaluate anti-bacterial properties of Ashwagandfavds using the disc diffusion
method on bacterial pathogens lilke aeruginosa, E. coli and S aureus using
different solvents extract preparation. The autttamd that acetone and methanol
extracts showed the highest antibacterial actifotiowed by the lowest activity in
ethyl acetaté This protective activity of WA against various beta could be
related to activation of macrophage function due associated increase in

phagocytosis along with the intracellular killinfperitoneal macrophagé8.
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Anti-inflammatory activities:

Chandra S et al. (2022%)conducted an in vitro study to evaluate the anti-
inflammatory effect of ashwagandha extract in conspa with diclofenac sodium
against the denaturation of protein (egg albumiR@sults showed concentration-
dependent inhibition of denaturation of proteinWs greater than that of diclofenac
sodium. However, viscosity was decreased in thegit@ct-treated group supporting
inhibition of protein denaturation. The author ibtited these anti-inflammatory

effects to the alkaloid and Withanolide contentéshwagandha’

Min K. et al. (2011) treated murine microglial celvith withaferin A and
observed inhibition of COX-2 mRNA and protein exgsi®n and PGE2 production
being the reason for the anti-inflammatory propefyashwagandh&. Anbalagan et
al. studied the action of oral administration ofwoered root of WS in rats, when
given one hour prior to the induction of inflamnaatj for three days daily in
comparison with phenylbutazone as a positive cariResults showed a considerable
reduction in inflammation after WS treatment. Whaerelmmuno-electrophoresis of
Acute phase reactants of the blood showed a decieake concentration of serum
proteins like a2-glycoprotein, major acute phasel- protein and pre-albumin
(normally found in inflammation) in the WS group @ontrast to Phenylbutazone.

Similar to this, WS also showed a reduction in paipatients having osteoarthrits.

Immunomodulatory:

Chandran U et al. (201%)investigated immune modulation mechanism for
WS and identified five bioactive constituents ttee capable of regulating 15
immune system pathways through 16 target proteynisidactive-target and protein-

protein interactions. The study also discloses plogential of the “withanolide-
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phytosterol combination” to achieve effective imromodulation and seven “novel
bioactive-immune target combinations”. Twenty-twongpounds were obtained as
root bioactives of WS. The eight bioactive thatwld human target interaction were
“somniferine, nicotine, choline, 2,3-dihydro witleain A-3beta-O-sulfate, beta-
sitosterol, daucosterol, withaferin-A and withasdienol-A”. Fourteen bioactives in
the network did not give human target interactidne effect was not due to a linear
interaction rather it involved a network of inteianos involving multiple BA
(botanical bio-actives), their TAR (targets), andRI's interacting partners. Though
Withanolides are the most explored compounds of WSjtro and in vivo studies
revealed the involvement of WA in the suppressibthe NF«xB pathway. The five
BA having immunomodulatory potential identified dkigh “network pharmacology”
were “2,3-dihydro withaferin A-3beta-O-sulfate, d#efitosterol (immunomodulatory
activity and excellent safety profile), daucostemithaferin-A, and withasomniferol-
A”. NEP (Network ethnopharmacology) data providdee timportance of the

combination of withanolides and phytosterols tolggtter immunomodulatioft.

Uddin Q et al. (20139 stated that in animal models (in mice), WS extract
(specifically WA) prevented myelosuppression, iased Hb concentration, platelet
count, RBC count and body weight, reduced leuc@pend affected both B and T

lymphocytes whereas withanolide E specifically eiéel T lymphocyte&’

Grover A et al. (20165 in their study, rationalized the ability of witleai A
to inhibit NF«B activation by disruption or inhibition of actiWEMO/IKK B (NF-«B
Essential Modulator/ 1B kinase) complex formation using molecular docking
However, results from the molecular dynamics sioies in water showed that the
trajectories of the protein complexed with WA arative protein were stable over a

significantly long time period (2.6 ng).
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Anti-oxidant activity:

Sravya MN, et al. (201@3 systemically administered herbal antioxidant
(Oxitard™) in smokers having chronic periodontiisassess anti-oxidant properties
by analyzing serum procalcitonin levels. Positigsults on Gl, PPD and CAL were
demonstrated at 3-month follow-up. Patients weveldd into Group A and B. Group
A was comprised of twenty patients receiving Oxif¥r— two capsules two times a
day for 3 months after scaling and root planingciEeapsule contains extracts and
powder with oil. The extracts contained “Amnslangifera indica), Ashwagandha
(Withania somnifera), Gajara Daucus carota), Yashtimadhu Glycyrrhiza glabra)
and Draksha \(itis vinifera)’. The powder comprised of “AmalakiE(blica
officinalis) 141 mg, LavangaSyzygium aromaticum) 29 mg, Yashada bhashma 2.5
mg, and the oil is made up of Godhurfaifjcum aestivum) 6.5 mg. Whereas, Group
B included twenty patients undergoing SRP alonee Titragroup comparison
showed statistically significant improvement in lbdhe groups including all the
assessed variables (P < 0.001). On inter-group aosgm, there was a marked
improvement in both the clinical and biochemicalgmaeters in Group A than Group
B (P < 0.001). With respect to secondary outcomeasuees, the intergroup
comparison showed improvement in all the parametexsroup A, along with the

improvement in serum ProCT (P < 0.0081)

S. Sivamani et al. (201%) conducted a study in adult zebrafish on
inflammation (stainless steel implant - SSI indycdgéish were divided into four
groups — control, SSI without treatment, SSI + Wil &SI + ibuprofen, consisting of
6 each and they were assessed for reduced inflaormétistopathology), local
apoptosis (fluorescent quantification) and revensmscriptase-polymerase chain

reaction (RT-PCR) of inflammatory genes. Resultswctuded that the anti-
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inflammatory activity of WS when injected intra-nougarly, might be due to rich
flavonoids and phenolic acids as WS (TLC separptation of supernatant) caused a
significant inhibition of TNFe in the adult zebrafish: As stated by Uddin Q et al
(2012)* WS also showed an increase in free radical scavgngnzymes like
superoxide dismutase (SOD), catalase (CAT) andrgeperoxidases (GPX) activity

in rat brain?®

Wound healing

Sheoran S et al. (202)reated toe gangrene using the ayurvedic mode of
treatment (in Shalya tantra outpatient departmiemtjhe possibility of management
using Ashwagandha Patra Kalka (WS leaf paste) adstd amputation and found
improvement in its healing. A 6@earold male patient, having Vatapitta Prakriti,
came with the complaint of a non-healing ulcerreg tight big toe associated with
severe pain and purulent discharge for 45 daysloCal examination, an ulcer was
observed over the dorsum of the right toe, meaguahout 2.5x2.0x1.0 cm in
dimension having irregular margins. There was agmee of slough at the floor of the
ulcer with inflamed margins and induration of therreundings along with the
presence of raised local temperature and tenderegslpation. The patient was
treated with the “Panchavalkala kwatha for Dhawameshwagandha Patra Kalka for
Lepa” using an insufficient quantity of 1/3rd ofetlingerbreadth and was applied
over the wound once daily for 28 days. For theiahihree days, tablet tramadol —
100 mg one tablet twice daily was continued. Addiélly, Vatagajankusha rasa 250
mg one tablet was prescribed two times daily aived for the initial seven days.
Complete wound healing was detected by the end"ofi@ek. There was minimum

scar formation post-wound healing. This could bee da Twachya and Vranya
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properties of Madhura rasa of Ashwagandha which emsential to maintain the

normal color of the skin and minimum scarifig.

V Khedgikar et al. (2013} administered WA orally to osteopenic
ovariectomized mice and found an increase in ostggmitor cells of the bone
marrow along with increased expression of osteagganes. It was also observed that
withanolide and WA acted as a natural proteasomiaibitor (PI*) and bound to
specific catalytic b subunit of the 20S proteassim@wing its inhibition within 3 hours
(maximum inhibition at 6 hours). Following WA treant, there was a decrease in
osteoclast number directly due to a decrease inesgjpn of tartarate-resistant acid
phosphatase and receptor activator of nuclearrf&egppa-B (RANK). There was an
indirect decrease in the osteoprotegerin/RANK lgyeatio. The authors demonstrated
that WA induced osteoblast differentiation by intiity the proteasomal Smurf2
expression and degradation of RunX2 prot€m. pre-treatment with WA, expression

of BMP2 significantly increasel.

Javed M et al. (2009 conducted a study to find the effect Dfofficinale,
Carum apticum, W. somnifera, Trigonella Foenum Graecum, Slybum marianum,
Allium sativum and Berberis lyceum, on the growth performance of broiler chicks.
They were divided into four groups of 60 chicks rkedé, B, C and D). It was
observed that the combined effect of B. lycium aNd somnifera showed better
outcomes rather than when used individually. Aqseextracts of these plants were
mixed with water in dilutions of 5ml/L (group B)0Iml/L (group C) and 15 ml/L
(group D) while group A served as a control. WS besn reported to play a key role
in decreasing blood sugar levels, serum cholestensls, stress-induced gastric

indigestion and ulcers.
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Anti-cancerous:

Uddin Q et al. (201?3 described the anti-tumor activity of Ashwagandhba d
to the presence of WA, withanolide D & E, activenstituents of WS. They showed
significant activity against human epidermoid caotha (nasopharynx), human
larynx carcinoma cells (at metaphase) and embrycmitken fibroblast cells causing
mitotic arrest. Isolated WA showed radio-sensitiz@ifects along with the SER ratio
(sensitizer enhancement ratio) of 1.5 for in-vitell killing (Chinese hamster cells,

V79)%

Gupta GL et al. (2007) demonstrated the chemopreventive effect of WS root
extract in skin cancer-induced mice when given feefand during exposure to the
skin cancer-causing agent. It was observed thdipwimg administration of the
extract, levels of reduced glutathione, superoxiggnutase (SOD), catalase (CAT)
and general peroxidases (GPX) in the exposed tissugned closed to normal
values. This chemo-preventive activity was thoughbe due to the antioxidant or
free radical scavenging activity of the extract. Wiore effectively inhibited the
growth of breast and colon cancer cell lines tharodubicin. Withanolides also
suppressed NF-kappaB activation including inhibitid tumor necrosis factor (TNF),
interleukin-B, doxorubicin and cigarette smoke condensate. Afudible and
constitutive NF-kappaB activation was blocked byhanolides, Suppression was not

specific to cell typé!
Other actions

Uddin Q et al. (2013 also described other actions of WS extract like
cognition-enhancing and memory-improving effectslaxant and antispasmodic

effects, anti-aging, anti-hyperglycemic (decreaspancreatic islet cell SOD activity)
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effects, reduction in macrophage chemotactic dgtiveuppression in morphine

withdrawal jumps and hepatoprotective activity.

Prabhakara Reddy Nagareddy and M. Lakshmana (26810@)ed Withania
somnifera extract (ethanolic), which contained oestrogen-hkiéhanolides for anti-
osteoporotic activity. It is widely used as it lzai-inflammatory, immunomodulatory,
anti-tumour, anticoagulant, anti-rheumatic and-asteoarthritis activity. Along with
this, it is also known to have a positive influemeethe endocrine and central nervous
systems. According to this study, it can be saa&d WS shows positive effects on the
endocrine system, which may have increased boneattn and reduced resorption of

bone minerals into the systematic circulafton.

Many pharmacological studies have been conductexptore the properties
of Ashwagandha to authenticate its use as a mytgse medicinal agent. Its anti-
inflammatory properties have been investigated dlidate its use in inflammatory
arthritis. There are many animal-stress studieg lmen performed to investigate its
use as an antistress agent. Several studies haweireed the antitumor and radio-

sensitizing effect of WS. (Mishra LC, 2069)

Cytotoxicity:

According to the safety assessment study done B B8 et al. (2016 on
Wistar rats by oral administration of standardi¥¢8 extract for up to 28 days, it was
observed that maximum of 2000 mg/kg body weight banadministered without
causing any adverse or toxic effects on body wsigimid physical/ behavioral

observationé®
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GINGER

Ginger, scientifically known asZingiber officinale Roscoe (family
Zingiberaceae), is a vital plant with several reraednd nutritional principles. The
origin of the word “ginger” can be traced back he tSanskrit/Pali word “singabera,”
meaning “shaped-like a horn” based on its appeatdhavas well known to Indian
and Chinese medicine and was referred to as “masizadhi” (the great medicine) in
Vedic literature. It is used predominantly as acepinatural additive, and in herbal
remedies. Customarily, ginger is used in compleargnand alternative medicine
(CAM) of different countries such as Africa, Chimaglia, and Arabian ethnomedicine
to cure various ailments such as nausea, vomitieagdache, allergies, asthma, cough,
and pain, to name a few. It is cultivated throulgizomes and grows well in tropical
and subtropical areas, perennially. The rhizomesfalt of aroma and have thick

lobes with ring-like scars, growing up to a size86£90 cni*

Although the increase in offensive acid-pepsin esien was observed in this
study, the increase in defensive mucin secretios suficient enough to protect
against experimental ulcers. Ginger was showngnifstantly scavenge superoxide

and hydroxyl radicals and inhibit lipid peroxidatit’
TAXONOMIC CLASSIFICATION

Kingdom — Plantae — plantes,

Subkingdom — Viridiplantae

Infrakingdom — Streptophyta

Superdivision — Embryophyta
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Division — Tracheophyta
Subdivision — Spermatophytina
Class — Magnoliopsida

Superorder — Lilianae

Order — Zingiberales

Family — Zingiberaceae

Genus ~Zingiber Mill.

Species Zingiber officinale Roscoe™®

Composition:

Ginger's medicinal properties and physiological i@t are primarily
attributed to specific bioactive constituents adrgbs explicitly alkaloids, flavonoids,
tannins, and phenolic products. The Greek physiGalen believed that ginger was a
purificant of the body and can treat diseases chbgebodily imbalances. The main
active ingredient present in ginger includes phienabmpounds (gingerol and

shogaol) sesquiterpene hydrocarbons and oleor¢Bashmi KJ et al. 201‘64)
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Active constituents:

Studies on rhizome extracts of ginger showed tledivex gingerols from
ginger may convert to paradol, zingerone and shediée compounds out of which
6- shogaol and 6-gingerol were found to be assetiatith antitussive, hypotensive,

analgesic, antipyretic and anti-carcinogenic prigst’

Shubha Ratna Shaky@015) mentioned in her review the medicinal uses o
ginger (4ngiber officinale). Ginger is considered now as a drug of choicenéusea
and vomiting and is also used in pregnancy-relateining sickness. It acts as a
natural pain reliever in rheumatoid arthritis, ostehritis and also as an anti-
inflammatory agent. It has a wide range of actisterting from curing ulcers to
preventing heart attack and stroke. Ginger has shtw have several nutritive,
ethnomedicinal valueand many medicinal properties such as cardio-piigtecanti-

inflammatory, anti-microbial, anti-oxidant, antirazer properties?
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Antibacterial activities

Sana'a MA and Ahmed MA (2017) showed that concgatrs of alcoholic
extract had more antibacterial activity as inhdstizones were having higher mean
values forA. a than the concentrations of aqueous extract, thigdcbe due to 1) the
amount of active component (10-gingerol — primacyive phenol in ginger acting
against anaerobic periodontopathic bacteria) wgtseniin the alcoholic ginger extract
(higher concentration). 2) the polarity of the swit (ethanol alcohol) having great

ability to dissolve biologically active constitusrif ginger*®

Santo Grace U and Sankari M (20°f@ompared effects of ethanolic extract
of Zingiber officinale on S aureus andE. faecalis. They found that ethanolic extract
is more efficient in gram-positive organisms (sgeninhibitory effects). Malu et al.
suggested that inhibition of the bacterial growthivity is dose-dependent and could
be attributed to the chemical properties of gingenstituents — sesquiterpenoid,
zingiberene. Pankaj et al. (2017) found that bgiiemperature treated crude ginger

extract lose its anti-microbial activity (agaif&tpneumonia, E. coli, S aureus).*°

Nikoli¢ M et al. (2014 evaluated antibacterial (by microdilution method)
and anti-biofilm activity (by crystal violet assayf ethanolic extract from the
rhizome ofZingiber officinale in-vitro. MIC and MBC values were in the rangenfro
0.0024 to > 20 mg/ml. The percentagePofaeruginosa biofilm reduction was 10.5
for the 20 mg/ml concentration of investigated agtrshowing moderate anti-biofilm

activity.>

In accordance with this, Yahya et al. (2013) foontthat the ethanolic extract
of Z. officinale inhibitedP. aeruginosa biofilm formation under both aerobic and

anaerobic environments.
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Han-Shin Kim and Hee-Deung Park (2013) evaluatedg&is (4ngiber
officinale) ability to inhibit Pseudomonas aeruginosa PA14. By chemical analysis and
confocal laser scanning microscopy, it was confdrtiet ginger extract decreased the
production of extracellular polymeric substancesstétic biofilm assay demonstrated
that, on the addition of the ginger extract to ¢oé&ure, the biofilm development was
reduced by 39-56% and it had lower EPS productiongawith the swarming motility
on agar plates. the detachment efficiency for liofiells formed with ginger extract
(79%) was higher, suggesting their loose attachmerihe surface. It inhibits biofilm
formation through reduction of cellular c-di-GMPoafj with alteration of its
phenotype without causing any alteration in QS euthaffecting the growth of the

bacteria avoiding the development of antibiotidstest species:

Miri Park, Jungdon Bae and Dae-Sil Lee (2008) ieirtlstudy isolated and
elucidated effective anti-bacterial agents from gireger rhizome against periodontal
oral pathogens. Products of gram-negative badikedorphyromonas andPrevotella
species which are obligate anaerobes and princpal pathogens, suppress host
defense mechanisms and destroy periodontal tisgesding to the loss of alveolar
bone and teeth in the pathogenesis of human periitido This study also showed that
the antimicrobial activity of [10]-gingerol was Inigr than that of [12]-gingerol.
Though both 10- and 12- gingerol demonstrated pateti-bacterial activities in-vitro

(against anaerobic periodontopathogéfs).

Caiazza et al. (2007) demonstrated an inversaarlaf biofilm formation and
swarming motility of PA14 via Pel polysaccharideddiagella reversal. A probable
mechanism of biofilm inhibition by ginger extramuld be the modulation of certain

proteins leading to degradation or lowering thetlsgsis of c-di-GMP. Ginger extract

Page 27



Review of literature

is considered a broad-spectrum biofilm inhibitoritasan directly be used to reduce

virulence factors or to treat infectious bactend ¢heir biofilm®>*

Anti-inflammatory activities:

Pallavi Menon et al. (2020) conducted a study to assess anti-inflammatory
and analgesic properties of Ginger rhizome in p&iewnith chronic generalized
periodontitis, where capsules containing ginger ¢gew(400mg) were given in 10
patients three times a day, for three days compgwelbuprofen (400 mg) as a
standard NSAID drug as an adjunct to open flapidebrent. Results displayed that
at the eighth hour, the mean value of the scogaof in the ginger group was higher
than the ibuprofen group, although there was nasstally significant difference
between the scores at intervals of 1 hour, day @ day 7 ginger was having
comparable effects on reducing inflammation (MGhdagpain management (VAS
score) on comparison between two groups showingyalgmt effectiveness of ginger

as an anti-inflammatory and analgesic dtlg.

Javid AZ et al. (2019% where they evaluated the result of supplementation
with 2 gm ginger tablets (4 tablets of 500 mg eawh]ly for 8 weeks in Type 2 DM
chronic periodontitis patients along with NSPT dadnd effective improvement in

inflammation, oxidative and periodontal statfis.

To determine the anti-inflammatory action of ginger the improvement of
clinical symptoms of rheumatoid arthritis, Haghpanat al. (2015) instituted
mucoadhesive containing ginger extract and obseavednificant reduction in the
intensity of pain in the treatment group (visuablag scale). Aktan et al. (2006)
discovered that ginger partially inhibited nitrigide synthase (iNOS) activity along

with the reduction of the NO production in macrogés via attenuation of NF-kappa-
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B mediated INOS gene expression. In another stBdyastava et al. in 1992 studied
the effects of ginger on rheumatism or musculos&kleisorders. The author
suggested that the anti-inflammatory activity cam due to prostaglandin and

leukotriene suppression along with dual inhibitadreicosanoid biosynthesis.

Flynn and Rafferty demonstrated for the first tinleat some of the
constituents of ginger act as functional dual iitbils of arachidonic acid metabolism
(COX and LOX) which include [6]-gingerol, shagaolgingerdione and
dihydroparadol. This might be one of the reasong iigh doses of ginger extract do
not show the side effects often observed with NSAIMon-selective COX

inhibitors) >3

Immunomodulatory:

Yang X et al. (202ff investigated NGP - A neutral ginger polysaccharide
fraction, isolated from ginger including its prirgastructures and immunomodulatory
activities. It had a low molecular weight of 630% &nd it was principally consisted
of glucose (93.88%) together with minor levels afagtose (3.27%) and arabinose
(1.67%). NGP also displayed a remarkable immunobidgactivity by significantly
enhancing the proliferation of macrophages withoytbtoxicity and increased the
production of immune substances like TMFNO, IL-6 and IL-B. They found the
secretion at the concentration of 20/mL was 1496.71 pg/mL, 29.4iM, 1889.83
pg/mL and 44.30 pg/mL for each substance, respdygtihe results indicated that
NGP could be a potential immune agent and mightideomeaningful information

for further chain conformation and immune mechanissearch?
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Anti-oxidant activity:

Ginger is a rich source of antioxidants that agtssbavenging superoxide
anion, hydroperoxide and hydroxyl free radicalsaldo prevents lipid peroxidation
(LPO) and inhibits NO synthesis. Compounds, suchB dehydroshogaol, 6-shogaol,
and 1-dehydro-6-gingerdione are the active ingradiknown to possess potent

antioxidant activity due to the presence of unsdad ketone in their structuré&s.

The results of the study done by Tohma H, et &d17¥° supported the
finding that the ethanolic extract had generallitdreantioxidant activity (determined
using ferric thiocyanate methods) than aqueousaeixin all assays. HPLC-MS/MS
analysis showed that pyrogallol p-hydroxybenzoi aferulic acid and p-coumaric
acid were more abundant in both extracts, demdmgjreeffective antioxidant
properties and further reducing or delaying the gpesion of the chronic
inflammatory diseas® When Shirin Adel and Prakash (2010) analyzed corepts
of ginger like vitamin C,B carotene, flavonoids, polyphenols and tanninsy the

concluded that maximum antioxidant activity wassere in the alcoholic extracts.

Wound healing:

Rahayu Kl et al. (20289 determined the effect of ginger extract on the
number of neutrophils, fibroblast cells and epiddedation in incision wounds in
white mice where they were given oral ginger exted@ dose of 1 g / kg by weight.
Results showed a reduction in the number of nehira@ells, increase in the number
of fibroblast cells, and increase in epithelialiaatof incisional wounds mainly due to
inhibition of cyclogenese activity followed by aaiease in prostaglandin synthesis
causing a decrease in inflammatory mediators furtleglucing the number of

neutrophils by its active constituents like gindefo
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This was in support of the study done by Bhagavathuet al. in 2009 where
hairless rats were treated with topical applicattdri0% curcumin, 3% ginger and
using a combination of both. They found that heplivas more rapid in the skin of
rats that had been pretreated with either curcuamirginger extract alone or in
combination without any side effects like skintation. It was also observed that
there was increased collagen production along wite decrease in matrix
metalloproteinase-9 production in recently healkoh $rom rats treated with the

herbal preparatiof.

Anti-cancerous;

Tumorigenesis and its progression are multi-stepcgsses controlled by
genetic and environmental factors. Ginger can cbtwmor growth and proliferation
by inducing apoptosis, upregulation of tumor suppoe genes and inhibition of
angiogenic factors (vascular endothelial growthtdgc Investigations have shown
that 6-gingerol, 6-shogaol, 6-paradol, zingeronal aerumbone possess major
antitumor properties, where, 6-shogaol causes apioptleath in human prostate
cancer lines and 6-gingerol inhibits NB- activation and activates the GO-G1 cycle
through downregulation of cyclin D1. Gingerol adivhas been found to be effective
against breast, colon, prostate cancer and promytddeukemia. On investigation of
Dietary ginger using albino rats, results showediagrotection at the biochemical
level which could be due to whole-body exposuré&asgt neutrons. Pre-treatment with
ginger extract before radiotherapy was found torelse glutathione reductase,
glutathione peroxidase enzyme activities. Similaslgoholic extracts of ginger (250
mg/kg) when administered orally, once a day fooBsecutive days before exposure
to gamma radiation, they showed a reduction indeerity of radiation sickness

symptoms**
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Recently, when studied in a mouse skin tumorigenesidel, ethanol extracts
of ginger were shown to have antitumor promotinfga$. The animals pretreated
with ginger extracts showed substantially lower aarbnody burdens when compared
with non ginger treated controls. Aqueous extramftsginger were found to be
cytotoxic to lymphoma ascites tumour cells in cridtuGinger extracts, gingerol and
shogaol were found to be mutagenic in the presehaerat liver metabolic activation
system when tested in @&almonella/microsome assay. In contrast, zingerone was
found not to have mutagenic properties and it segg®d the mutagenic activity of

gingerol and shogaol in a dose-dependent mafiner.
Other actions;

Phenolic and flavonoid compounds present in Gingex considered as
neuroprotective. It was found that 6-shogaol causédition of microglial matter
and showed neuroprotective properties in transggoibal ischemia by Ginger and
there was an increase in the mucin secretion byomstituents, in turn, causing ulcer
prevention. Chamani et al. (2011) suggested thatnvwthe ginger extract was applied
systemically, it increased the rate of salivationued to the direct
parasympathomimetics effect on the post-synaptic M8eptors and repressed
presynaptic muscarinic auto-receptors. Severalitno wtudies proposed that ginger
extracts inhibit platelet aggregation. In a studp 42 healthy subjects at
recommended doses, it was observed that gingemdidsignificantly affect the
clotting status, the pharmacokinetics, or the plaodynamics of warfariff.
Whereas, in a systematic review done by Terry .eiraR011, assessed the worth of
ginger in the management of pain and presentedthleaturrent evidence supported
the anti-inflammatory and analgesic effects of gmgesponsible for the decrease in

the inflammation and pain perception in condititke osteoarthritis,
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Reinhard Grzanna et al. in 2085n their review attributed PG inhibiting
activity of the ginger to the hydroxymethoxyphergimpound’s (HAPC) presence.
They stated that prostaglandin synthesis was sappde by Ginger through
nonselective inhibition of COX-1 and -2, sharingéar properties to NSAID drugs.
Although it is a more potent COX-1 inhibitor, italked protective effects against the
inhibition of COX-1 (toxicity associated). Sometbke constituents present in ginger
inhibit PG synthesis, as well as LT synthesis ath,bare derived from arachidonic
acid. In chronic inflammatory conditions, proinflamatory cytokines are up-
regulated, either by inhibiting their productiont@ocking action which can achieve
successful disease control. According to the studmnducted on human
synoviocytes and chondrocytes using ginger extithety showed inhibition of the
expression of TN in synoviocytes as well as inactivated chondracyd¢ the
transcription and protein levels along with geneagling chemokines — MCP-1
(monocyte chemotactic protein) and IFNRducible protein -10. To contradict these
findings, Frondoza et al. conducted a preliminaxpegiment where they observed
that 6-gingerol weakly inhibits LPS-induced cytakimduction in monocytic THP-1
(human leukemia monocytic cell line) cells. On fre-treatment with ginger extract
using THP-1 cells, Grzanna et al. detected reductto completely prevented
induction of gene, showing extended anti-inflammataroperties of ginger to other

cell types as wef®

Powdered ginger rhizome has been used traditioradlya remedy in the
treatment of peptic ulceration although ginger potes gastric secretions and
increases gastrointestinal propulsion. Its highedamight act as a gastric irritant. It
was observed that fresh ginger of about 6 g or mmoight be a reason for “a

significant increase in the exfoliation of gastaarface epithelial cells in human
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volunteers”. Its anti-motion sickness property cobk a result of its “effects on the
gastrointestinal tract” rather than that “on thentca& nervous system”. 6-
gingesulphonic acid, present in the ginger showedenpotent anti-ulcer activity
(because of effective thromboxane synthetase indi)iand weaker pungency than
6-gingerol and 6-shogaol. Ginger also showed sigamt scavenging of hydroxyl and

superoxide radicals and inhibition of lipid percaiidn. (Goyal RK et al., 2009

Bliddal et al. in 2000 and Haghighi et al. in 2008ighted up the effects of
ginger and ibuprofen on the subjects with osteoidighand determined that the

difference between effects of both on pain wasssieally not significant.”

Adverse effects and Cytotoxicity:

Ginger might cause mild gastrointestinal side affdi&e irritation, heartburn
or diarrhed” Weidner MS and Sigwart K in 2000 detected thatwh¥.EXT 33 (a
specialized patented standardized ethanolic exthdry rhizomes of ginger) was
given to pregnant rats during the period of orgamegis, it resulted in neither
maternal nor developmental toxicity with daily maxim dose of 1000 mg/kg body

weight>®
Alkaline Phosphatase Levelsin Gingival Crevicular Fluid:

Prihastuti CC et al. in 20¥%evaluated the effect of potato skin extract in the
treatment of periodontitis on alveolar bone anduserALP levels of rats. They
divided thirty-five male Sprague Dawley rats intwef groups: healthy control,
negative control (aqua dest-treated periodontiéisyl potato skin extract-treated
periodontitis in three different concentrations¥2%50%, 75%). After 14-days of the

treatment, ALP levels on alveolar bone and serumpses from each group were
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measured using UV-V is a spectrophotometer. Thalteeshowed both alveolar bone
ALP and serum ALP levels were lower in potato skiiract-treated periodontitis
groups in comparison to the negative control grotherefore, the study concluded
that potato skin extract decreased ALP level, wittoncentration of 75% showing the
lowest ALP levels of alveolar bone and serum sasjpiedicating alveolar bone
remodeling. Moreover, it also suggested that thé> Advel in serum can represent

ALP level on alveolar bone tissues in periodonftis

Durga Bai Yendluri in 2018 studied the activity of Alkaline phosphatase in
gingival crevicular fluid (GCF) in patients havingronic and aggressive periodontitis
with their age and gender-matched healthy contiidiere were the following Groups
present: Group A - 10 aggressive periodontitisquasi with ages ranging from 18 —
22 years. Group B - 10 healthy controls (18-22 geaGroup C - 10 chronic
periodontitis patients with ages ranging from 35y&@ars. Group D - 10 healthy
controls (35-55 years). The ecology of the periddopocket was determined by
GCF, as GCF contains the products of inflammatesponse and also determines the
growth rate of subgingival microorganisms. It wadidved that the ratio of GCF to
serum alkaline phosphatase ranged from 6:1 to decd@mmending its major origin
from local production. According to the author, therease in alkaline phosphatase in
periodontal disease indicated a metabolic reaatiothe enzyme against the tissue
changes caused by inflammation. The concentratfoAlkaline phosphatase was
shown to be positively associated with periododiaéase activity, thus can be used

in the early detection of gingival and periodontisease states.

To support the use of ALP as an inflammatory markKepil H et al in 2018
conducted a similar study in which they assesseR Blvels, showing greater levels

in the disease state followed by a statisticalgyngicant decrease at 6-week follow-

Page 35



Review of literature

ups post-treatment due to reduction in inflammatidimey administered 0.2%
Thymoquinone gel, adjunct to scaling and root pignin the periodontitis treatment.
Results showed a statistically significant reduciio RAL (relative attachment level),
PPD, Gl and PI at 6 weeks post-operative evaluafitiey even checked the anti-
bacterial activity of Thymoquinone, an active comeot ofNigella sativa againstP.

gingivalis, A. actinomycetemcomitans and P. intermedia; authors observed that
included bacterial strains were found to be higldgnsitive against “0.2%
Thymoquinone gel” proving the importance of ALP diragnosing and monitoring

inflammation®

Sanikop S et al. (20122)collected GCF from 45 sites, which were dividetb in
three equal groups of healthy, gingivitis and clogreriodontitis samples. The ALP
levels were estimated using a semi-autoanalyzee. difierence in the mean ALP
levels between the chronic periodontitis groupJthgaas well as gingivitis groups was
found to be highly significant (p<0.001). There wesignificant correlations existed
between ALP levels and gingival index, probing tiems well as clinical attachment
levels. Therefore, the author suggested the us€Q@F ALP levels as a potential
biochemical marker for the detection and progressb periodontal disease. The
presence of ALP in the saliva and GCF is usualtiicative of inflammation and/or
destruction of the periodontal tissues. The le¥eAloP is positively correlated with

the severity of periodontal dise&Se.

Ishikawa and Cimasoni in 1970 stated that the amotufiuid in the gingival
sulcus varies according to the severity of inflartioma along with the positive
correlation off-glucuronidase to the severity of periodontitise¥lalso significantly
correlated Alkaline Phosphatase levels in GCF ® lével of periodontal pocket

depth and noticed that ALP levels were three-fadhér than that of seruf.
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MATERIALS AND METHODS

SOURCE OF DATA:

The study was conducted in the Department of Pentics, KAHER’s KLE
V.K. Institute of Dental Sciences, Belagavi. Anie#h clearance (Annexure |) was
obtained before conducting the study from the Eih€ommittee, KAHER’s KLE

V.K. Institute of Dental Sciences, Belagavi.

A total of 23 patients with moderate chronic pedotkis (AAP 1999
Classification of periodontiti&§ who gave consent for the study and met the

following inclusion and exclusion criteria were limded in the study.
INCLUSION CRITERIA:

e Minimum of 20 sound teeth to be present.

* Age — 30 to 55 years of either sex.

» Systemically healthy patients.

« Patients with chronic periodontitis (AAP 1999 Ciéisation of
periodontitisj> having pocket probing depth > 4mm in contra-ldtera

quadrants.

» Patients who have not undergone any form of ddrdatment (non-surgical
or surgical periodontal therapy) in the last 6 nhsntincluding oral

prophylaxis.
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EXCLUSION CRITERIA:

Patients having a systemic disease that could enfla the periodontal

outcome

» Patients with a history of antibiotics and non-sigal anti-inflammatory drug

use in the past 6 months.

» Pregnant women and lactating mothers.

* Smokers and patients consuming tobacco in any &oher.

* Immuno-compromised patients.

» Patients who have a history of any kind of allergy.

« Patients not willing to participate in the study

STUDY DESIGN:

A randomized controlled trial with a split-mouthsilgn was followed. In each
patient, two contralateral sites were selectedaary having pocket probing depth of
>4mm. Randomization was done using the coin toghadeand sites were divided

into test and control sites.

» Test sites (n=23): Scaling and Root Planing alority wlacement of local
drug delivery of polyherbal gel containing Ashwadha and Ginger

» Control sites (n=23): Scaling and Root Planing elon
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DETERMINATION OF MINIMUM INHIBITORY CONCENTRATION ( MIC)

and MINIMUM BACTERICIDAL CONCENTRATION (MBC):

A pilot study was done to determine the MIC of Asigandha, Ginger, both
combined (Ashwagandha + Ginger) agaifisiphylococcus aureus, a gram-positive,
facultative aerobe using serial broth dilution noetfat KAHER’s Dr. Prabhakar Kore

Basic Science Research Centre, Belagavi.

MATERIALS:
* Eppendorf tubes
* 96 well plate
» Micropipettes (10pL, 100uL, 1000 pL)
» Brain heart infusion (BHI) broth and agar
* Glass petri plate
* Glass funnel
* Inoculum:Staphyl ococcus aureus
» Stalk solutions of Ashwagandhahithania somnifera) 80mg/ml, Ginger
(Gingiber officinale) 200mg/ml and both together

* Dimethyl sulfoxide (DMSO)

PROCEDURE:

Ashwagandha leaves and Ginger rhizome (Fig. 1) wieied and sent for
authentication and ethanolic extracts preparatibiy. (2) to KAHER’'s B.M.K.
Ayurvedic Mahavidyalaya, Belagavi. They were drirdjlass petri plates to attain a
solid consistency. To make a homogeneous solutfoaxtiacts they were further

dissolved into 5% DMSO for the determination of Vd@d MBC.
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For all the three stalk solutions [AshwagandWéiltania somnifera) 80mg/ml,
Ginger Gingiber officinale) 200mg/ml and both together] similar procedure was
followed. The experiment was done using 96 welteplden wells were selected from
96 well plates for the broth dilution method. Aabobf 100 pL of broth was added to
all the 10 wells, in the first well 100 pl of thenalsion was added and serially diluted
to required concentrations up to the tenth weltthar, 20 pl bacterial inoculum was
added to all the ten wells; separate wells were f@epositive and negative controls.
The 96 well plate was kept for incubation in a kaological incubator for 12 hours
and resazurin reagent (20 uL) was added after 12shtw each well. Wells were
observed after 4 hours for possible colour chaAgeg.color change from blue/violet
to slight pink/pink/magenta was recorded as MIGsw@ifik solution. The experiment

was done in triplicates. (Fig. 3)

The MIC (minimum inhibitory concentration) was dedfd as the lowest
concentration of Ashwagandha, Ginger and both tegewhere no visible growth of

bacteria was seen at the end of 12 hours.

MBC (minimum bactericidal concentration) was aldweaked using all the
dilutions with the help of BHI agar plates in tigates. From each well 10 puL was
pipetted and streaked using nichrome wire looptenBHI agar plates. The plates
were sealed with the paraffin film and were incebain the bacteriological incubator
for 12 hours. At the end, minimum concentrationwdtich bacteria did not show

growth was considered as MBC value.

Polyherbal gel was prepared by considering the Mi@ MBC results

obtained from the above procedures:
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MIC and MBC for Ashwagandha was 6.6 mg (Fig. 4a); Ginger 130 mg
(Fig. 4b) and for the combination of Ashwagandha &singer, it was 35 mg

(Fig. 4c).

PREPARATION OF POLYHERBAL GEL CONTAINING ASHWAGANDH A

AND GINGER:

The 5 ml of 2.5% polyherbal gel containiWgthania somnifera and Gingiber
officinale extractwas prepared in the Dr. Prabhakar Kore Basic Seidesearch

Centre, KAHER’s KLE University, Belagavi

MATERIALS:

Ethanolic extracts of Ashwagandha and Ginger
e Carbopol 940

+ PEG 400

* Methyl and propyl paraben
» Distilled water

* Magnetic stirrer

» Digital weighing scale

* 96 well plate

* Pipette

» Filter paper

* Glass measuring cylinder
* Pipettes

* Nichrome loops
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PROCEDURE:

Ethanolic extracts (Fig. 2) of Ashwagandha Leaves Ginger Rhizome were
dried in a glass Petri plate to attain a solid tescy. To make a homogeneous
solution of extracts, they were further dissolvetbidiluted DMSO solution so as to
use in gel preparation. 1% Carbopol solution wapared by dissolving Carbopol in
water and was kept overnight on the magnetic stiocdorm a homogeneous mixture.
Propyl and methylparaben were dissolved separatelater and were then added to
the previously prepared Carbopol solution. Both watandha and Ginger extracts
were dissolved in PEG 400 and were further addetidabove-mentioned solution.
The quantity of extracts to be added was deterntiased on MIC and MBC values of

extracts. Further, the volume was adjusted to Bynaldding sufficient watéf (Fig. 5)

The pH and viscosity of the prepared gel were oleseto be 5.1 and 680 cP

(centipoise).
The gel was sterilized in the UV radiation chamiefiore its clinical use. (Fig. 6)

STEPWISE PROCEDURE USED IN THE STUDY:
CLINICAL EXAMINATION AND PLACEMENT OF POLYHERBAL GE  L:
CLINICAL ARMAMENTARIUM: (Fig. 7)

» Surgical drape

* Mouth mask

» Disposable gloves

* Mouth mirror

» Straight probe

» Explorer
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» William’s periodontal probe

» Tweezers

» Ultrasonic scaler unit with ultrasonic scaling tips
* Kidney tray

» Cotton rolls

» Gauze pieces

* Glass slab

* Mixing spatula

* Normal saline

» Periosteal elevator Glickman-6 (P24G)

» Polyherbal gel containing Ashwagandha and Ginger

FOR GCF (Gingival Crevicular Fluid) BIOMARKER ANALSIS:

» Calibrated micro-capillary tubes
» Sterilized micro-centrifuge tubes (Eppendorf tubes)

» Biochemical kit for Alkaline phosphatase (Erba Maeim Chemicals)

PROCEDURE:

Patients satisfying the eligibility criteria weneciuded in the study. Consent
was obtained from the patient before commencenietiteoprocedure (Annexure 11).
A special proforma was designed for the study teeha systematic recording of all
the observations and patient information. The @at\data consisting of details of
name, age, sex, chief complaint, past medical tyistmd past dental history was
recorded in the special proforma (Annexure lll)inielal examination was performed

on a dental chair under standard conditions oft liging a mouth mirror, explorer
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and graduated William's periodontal probe. In thaigmts following Eligibility

Criteria (Fig 8a), Test and control sites were manly selected using Coin Toss
Method in Contra-lateral quadrants. Clinical andchemical parameters were
assessed for both Test and Control sites at Basalnwell as at 4 weeks after the

treatment.

Full mouth scaling and root planning was perform(@&y. 8b). Gingival
Crevicular Fluid was collected from the target Egg. 9) in both Test (before
placement of the gel) and Control group (Fig. T®st site was dried first followed
by isolation with placement of cotton rolls. Afteaking sure of complete removal of
subgingival calculus, polyherbal gel was placedthat test site using Periosteal
Glickman-6 (P24G) elevator (Fig. 11). Periodontassing was placed on the test site
(Fig. 12).

Patients were given instructions regarding mairteaaof the oral hygiene
such as following modified bass technique excepttfie region of dressing. They
were advised not to use any of the other plaquér@otechniques and were recalled
after 4 weeks for re-evaluation. All clinical (Fid.l3a, 14a) and biochemical
parameters were assessed pre-operatively at basaiith 4 weeks post-operatively

(Fig. 13b, 14b) by single examiner.

The clinical and biochemical parameters assesdealsaline and at 4 weeks were:
l.  Plaque Index (Silness and Lée, 1984)
. Sulcus bleeding index (Muhlemann H.R and Son S1)f67

lll.  Probing pocket depth (PPD)

IV.  Clinical Attachment Levels (CAL)

V. Alkaline Phosphatase levels in Gingival Crevicui#arid
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PLAQUE INDEX (Silness and Loe, 1964}

The Plaque Index is unique among the indices useddsessment of plaque
because it ignores the coronal extent of plaquéheriooth surface area and assesses
only the thickness of plaque at the gingival arehthe tooth. The fundamental
principle of this index is desirability of clearstinction between severity and location
of soft debris. It also demonstrated good validilyd reliability. However, the
subjectivity in estimating plaque is still considdras an issue. Therefore, it was
recommended that a single examiner should be tizane used with each group of

patients till completion of a clinical trial.
PROCEDURE:

The tooth was dried and examined visually. The @xgolwas passed across
the tooth surface in the cervical third and near éntrance of the sulcus. When no
plague adheres to the point of the explorer tha emeonsidered to have a ‘0’ score.
When plaque adheres and form a thin film, a scbfeis assigned. When deposits are
visible, score ‘2’ is given and score ‘3’ is resegvfor heavy plague accumulation.
Plague present on the surface of calculus depasitk on all types of dental
restorations in the cervical third is evaluated amduded. The distal-facial, facial,

mesial-facial and lingual gingival areas of thettoawere examined.
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SCORING CRITERIA:

Score Criteria

0 No plague

1 A film of plaque adhering to the free gingival margnd adjacent area of the
tooth. The plague may be recognised only afteringhthe probe around the

tooth surface.

2 Moderate accumulation of soft deposits within thegiyal pocket, or the tooth

and gingival margin which can be seen with the dakee.

3 Abundance of soft matter within the gingival pockeid /or on the tooth and

gingival margin

CALCULATION:

Each area (distal-facial, facial, mesial-faciatglial) is assigned a score from
0 to 3, which is considered as the plaque indextf@ area. Mean score was
calculated per tooth by addition of the scores ftbmfour areas of the tooth followed

by division with four. This gives the plaque index the tooth of interest.
SULCUS BLEEDING INDEX (Muhlemann H.R & Son S, 1971%*

The Sulcus Bleeding Index (SBI) is an index foreassnent of gingival
bleeding. The purpose of this index is to locagaarof gingival sulcus bleeding upon
gentle probing and thus recognize and record tlesepce of early inflammatory

gingival disease.
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PROCEDURE:

The SBI is based on the evaluation of gingival Blleg on probing which is

first sign to occur, gingival contour and gingivalour changes. Four gingival units

were scored systematically for each tooth: thealadond lingual marginal gingiva (M

units), and the mesial and distal papillary gingiRaunits). The probing of four areas

was carried out under proper illumination. The grotas held parallel with the long

axis of the tooth for M units and directed towatts col area for P units. After

probing was done 30 seconds were allowed to pdesebscoring apparently healthy

gingival units. The gingiva was dried gently to eh& colour changes clearly.

SCORING CRITERIA:

Score Criteria

0 Healthy appearance of P and M, no bleeding upoousuprobing. gingiva of
normal texture and colour

1 Apparently healthy P and M showing no colour or toan changes and n
swelling, but bleeding from sulcus on probing.

2 Bleeding on probing and colour changes caused figmmation (reddening).
No swelling or macroscopic oedema.

3 Bleeding on probing, change in colour, slight oedtras swelling

4 Bleeding on probing and/or colour change OR obviewslling.

5 Spontaneous bleeding on probing, colour changekedaswelling with or

without ulceration.
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CALCULATION:

Each of the four gingival units (M and P) is scofeain O to 5 to obtain the
SBI of the area. The scores for the four unitseat@ed and further divided by four to

obtain the SBI for desired tooth.

PROBING POCKET DEPTH (PPD): (Fig. 13a, 13b, 14a, 14b)

The Probing Pocket Depths were measured from test @f the marginal
gingiva to the base of the pocket using Williamé&ripdontal probe. The probe was
inserted parallel to the vertical axis of the toatid ‘walked’ circumferentially around

each surface of each tooth to detect the areasepfedt penetration.

CLINICAL ATTACHMENT LEVEL (CAL):

The distance from Cemento-enamel Junction to thmoof the pocket was

measured using William’s periodontal probe.

BIOCHEMICAL ANALYSIS FOR DETECTION OF ALKALINE

PHOSPHATASE LEVELS IN GCF:

Clinical procedure for collection of GCF.

1. The subjects were seated comfortably in the desftair in an upright
position.

2. Scaling and root planing was done for the remoftalague and calculus.

3. Two sites in two contralateral quadrants were $etewith a periodontal

pocket depth of > 4 mm for the collection of GCHngée by using coin-
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toss method at baseline and at 4 weeks after complef the desired
periodontal treatment.

The sites were then dried with a gentle stream ahpressed air.
Absorbent cotton rolls and a saliva ejector weredu® maintain isolation
during the GCF collection.

The calibrated micro-capillary tube (0 — ) was placed extra-
crevicularly and a standardized volume ofil5 was collected. (Fig. 10)
The micro-capillary tubes which were contaminateithwblood or
inadequate volume of fluid were discarded.

After collection of GCF from both the sites GCF waansferred in
sterilized micro-centrifuge tubes (Eppendorf tubeshtaining 45 pl of
normal saline. (Fig. 11)

The samples were stored at -80 degree Celsiusthatilwere assayed for
Alkaline phosphatase. The samples were transpametediately to the
Department of free Biochemistry, KAHER’s K.L.E. DPrabhakar Kore
Hospital and Medical Research Centre, Belagavi a/ieey were assayed
for levels of Alkaline Phosphatase with the useBafchemical kit (Erba

Mannheim Chemicals)

Determination of alkaline phosphatase levels in GCF

Alkaline Phosphatase levels were determined usimgcBemical kit (Erba

Mannheim Chemicals) at the Department of Free Bioubktry, KAHER’s K.L.E. Dr.

Prabhakar Kore Hospital and Medical Research CeBtagavi by the technician

who was blinded for the patient’s characteristesvall as study design. (Fig. 15a).
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The values obtained after analysis on the biochalnaicalyzer (Fig. 15b) were

interpreted in U/L.

RECORDING OF PARAMETERS AT 4 WEEKS POST-TREATMENT:

(Fig. 12b, 13b)

Patients were re-assessed at 4 weeks post-treatondPiaque Index, Sulcus
Bleeding Index, Probing Pocket Depth (Fig. 12b,)1&Hinical Attachment Levels

and Alkaline Phosphatase levels in GCF samples.

STATISTICAL ANALYSIS:

The means and standard deviation were calculatedthfe clinical and
biochemical parameters for both test and controugs at baseline as well as at 4-

week post-operative follow up.

Intra-group comparison for clinical and biochemipatameters from baseline
to 4 weeks was performed using paired studenttt vdsle intra-group comparison

between test and control groups was done usingtZ te

Probability value (p-value) of <0.05 was considered be statistically

significant whereas p<0.001 was considered stzdibfi highly significant.

The data was processed for statistical analysiagu$tatistical analysis

software SPSS 20.0.
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PHOTOGRAPHS

FIG 1:
Ashwagandha leaves Ginger rhizome

FIG 2: Ethanolic extracts of Ashwagandha leaves@inger rhizome

FIG 3: Resazurin Dye Method using 96 well platesdetermination of MIC

z'v, | A -
< P < < <<
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FIG 4a: Results of MBC Ashwagandha (MBC - 6.8 mlg)
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FIG 5: Armamentarium for Polyherbal prepara

Magnetic stirrer Weighing scale
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FIG 7: Armamentarium used for the clinical study

FIG 8a: Before Scaling and Root Planing| | FIG 8b: After Scaling and Root Planing

FIG 9: GCF collection (5uL) from target site ansltiiansfer into Eppendorf tube
containing normal saline (45 uL)
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FIG 10: GCF collected from test and control grougnf target site
in an Eppendorf tube

FIG 11: Gel placement at the target site in testigr

FIG 12: Periodontal pack placement at target sitest group
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FIG 13: The measurement of PPD at target sitesingi®up

13a: At baseline 13b: At 4 weeks post-treaiiin

FIG 14: The measurement of PPD at target site mrobgroup

l4a: At baseline 14b: At 4 weeks posatraent
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FIG 15a: Reagents of the biochemical kit for estiomaof ALP levels in GCF

FIG 15b: Biochemistry Analyzer for estimation of Rllevels in GCF
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RESULTS AND OBSERVATIONS

Table 1. Descriptive statistics of the study participants

SEX AGE
Gender Frequency Percent MEAN AGE (Inyears)  Stlidtion
Female 10 43.5 32.2 8.32399
Male 13 56.5 33.6 9.16095
Total 23 100.0 33.0 8.63923

Observations of Table 1 (Graph 1):

The total number of participants included in thedgtwere 23. Out of them 10 were

females (43.5%), whereas 13 were males (56.5%).

The mean age of females included in the study a3 Years and that of males was

33.6 years.

Mean age of all the participants both male and femas 33 years. (Graph 1)
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Table 2: Intra-group and I nter-group distribution and comparison of Pocket

Probing Depth scores at baseline and at 4 weeks between Test and Control

groups
PPD (in mm)
TEST CONTROL
Group BASELINE | 4 WEEKS BASELINE| 4 WEEK$
Mean 5.18 2.99 4.98 3.35
Std. Deviation 0.392 0.612 0.553 0.776
Mean Difference 2.187 1.626
t test 14.433 8.18
p-values* 0.000 0.000

*p value < 0.001 is statistically highly significan
¥ Test applied — paired t-test for intra-group corgam

Z test in between TEST and CONTROL Group for inteugp comparison of Pocket

Probing Depth; Z = 10.744; p — values < 0.001
Observations of Table 2 (Graph 2):

The mean PPD scores for Test group at baselinatahdveeks were 5.18 + 0.39 mm
and 2.99 = 0.61 mm respectively. In Control grotng mean PPD score at baseline

was 4.98 + 0.55 mm whereas, for 4 weeks it was 3858 mm.

Mean difference from baseline to 4 weeks in Testigrwas 2.187 mm while that for

Control group it was 1.626 mm.
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On intra-group comparison, the improvement fromebas to 4 weeks was found
statistically highly significant for both the te§p<0.001) and control (p<0.001)

groups.

Inter-group comparison between test and contralgtesing Z test showed that there

was statistically highly significant (p<0.001) ingpement in the test group than that

of control group at the end of 4 weeks.

Table 3: Intra-group and Inter-group distribution and comparison of Clinical
Attachment Level scoresat baseline and at 4 weeks between Test and Control

groups
CAL (in mm)
TEST CONTROL
Group BASELINE | 4 WEEKS| BASELINE, 4 WEEKS$
Mean 3.35 1.2 3.2 1.67
Std. Deviation 0.51 0.517 0.619 0.902

Mean Difference 2.152 1.535

t test 14.222 6.725

p-values* 0.000 0.000

*p value < 0.001 is statistically highly significan
* Test applied — paired t-test for intra-group corgam

Z test in between TEST and CONTROL Group for inteogp comparison of Clinical

Attachment Level; Z = 10.82036; p - values < 0.001
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Observations of table 3 (Graph 2):

In Test group, the CAL scores at baseline and &«sveere 3.35 + 0.51 mm and 1.2 +
0.51 mm while in Control group they were 3.2 + 0:8in and 1.67 + 0.90 mm

respectively.

On intra-group comparison, mean difference fromebas to 4 weeks in Control
group was 1.53 mm whereas in Test group it was 2abh The results of t test
showed that this mean difference was statistidatily significant in both the groups

at the end of 4 weeks (p<0.001).

Inter-group comparison using Z test at the end aveks showed that test group

showed statistically highly significant improvemgp<0.001) than that of control

group.
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Table 4: Intra-group and I nter-group distribution and comparison of Sulcus

Bleeding Index scores at baseline and at 4 weeks between Test and Control

groups
SBI
TEST CONTROL
Group BASELINE| 4 WEEKS| BASELINE| 4 WEEKS
Mean 2.02 0.78 1.97 0.91
Std. Deviation 0.767 0.717 0.839 0.594
Mean Difference 1.246 1.052
t test 5.69 4.901
p-values* 0.000 0.000

*p value < 0.001 is statistically highly significan
¥ Test applied — paired t-test for intra-group corgam

Z Test in between TEST and CONTROL Group for intengp comparison of Sulcus

Bleeding Index; Z = 3.031604; p - values < 0.001
Observations of table 4 (Graph 3):

The mean SBI Scores at baseline and 4 weeks inaigol group was 1.97 + 0.83
and 0.91 + 0.59 respectively whereas in the testifgit was 2.02 + 0.76 at baseline

while 0.78 £ 0.71 at 4 weeks.

The mean difference in the control group from baseto 4 weeks was 1.05 however

for test group it was 1.24. It was observed thhére was statistically highly
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significantly improvement in the test group thannttol group (p<0.001) on

performing Z test.

Both the test and control group showed statistichighly significant improvement

from baseline to 4 weeks on performing t test (peQ)

Table 5: Intra-group and Inter-group distribution and comparison of Plaque

Index scores at baseline and at 4 weeks between Test and Control groups

Pl
TEST CONTROL
Group BASELINE| 4 WEEKS | BASELINE | 4 WEEKS
Mean 1.81 0.8 1.69 1.07
Std. Deviation 0.68 0.488 0.763 0.544
Mean Difference 1.015 0.626
t test 5.82 3.2
p-values* 0.000 0.003

*p value < 0.001 is statistically highly significan

¥ Test applied — paired t-test for intra-group corgam

Z Test in between TEST and CONTROL Group for inteagp comparison of Plaque

Index;

Z =7.11804; p - values < 0.001
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Observations of table 5 (Graph 3):

For the test group, the mean Pl scores at basatidet weeks were 1.81 + 0.68 and
0.8 £ 0.48 respectively. However, for the controdup they were 1.69 + 0.76 and

1.07 £ 0.54 respectively.

Mean difference for Pl between baseline to 4 weaekthe control group was 0.62
while for test group it was 1.01. t test showedtigtiaally highly significant
improvement at the end of 4 weeks in test grou® @81) whereas it was significant

in control group. (p<0.05)

Inter group comparison between test and controugraising Z test showed
statistically highly significant improvement in tegroup than that of control group

(p<0.001)

Page 64



Results

Table 6: Intra-group and Inter-group distribution and comparison of Alkaline
Phosphatase L evelsin Gingival Crevicular Fluid at baseline and at 4 weeks

between Test and Control groups

GCF ALP (U/L)
TEST CONTROL
Group BASELINE 4 WEEKS BASELINE 4 WEEKS
Mean 583.16 198.93 510.7 267.58
Std. Deviation 445.61 123.001 337.781 212.039
Mean Difference 384.23 243.122
t test 3.986 2.924
p-values* 0.000 0.005

*p value < 0.001 is statistically highly significan
¥ Test applied — paired t-test for intra-group corgam

Z Test in between TEST and CONTROL Group for intewgp comparison of

Alkaline Phosphatase levels in Gingival Crevicuidwid; Z = 5.3157; p - value <

0.001
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Observations of table 6 (Graph 4):

In the test group, the mean ALP levels in GCF aebae were 583.16 + 445.61 U/L
whereas at 4 weeks they were 198.93 + 123.00 UHis Tntra-group difference
showed statistically highly significant improvemép&0.001) at the end of 4 weeks

in the test group.

In the control group, the mean ALP levels in GChaseline were 510.7 + 337.78
U/L and at 4 weeks they were 267.58 + 212.03 U/hjcv was found statistically

significant (p<0.05) upon performing t test.

In the test group, mean difference from baseliné teeeks was 384.23 U/L while in

the control group it was 243.122 UJ/L.

Inter-group comparison between test and contralggdy Z test at 4 weeks showed
statistically highly significant improvement in thest group (p<0.001) than that of

control group.

Page 66



Results

Graph 1: Demographic data of patients
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Graph 2: Inter and Intra- group comparison of Test and Control
group with respect to Pocket Probing Depth and Clinical
Attachment Level at Baseline and at 4 weeks
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Graph 3: Inter and Intra- group comparison of Test and Control
group with respect to Sulcus Bleeding Index and Plaque Index at
Baseline and at 4 weeks

2.5
2
ﬁ 15
1
<
>
g 1
s
0.5
0 "
BASELINE 4 WEEKS Mean Difference
W SBI TEST 2.02 0.78 1.246
m SBI CONTROL 1.97 0.91 1.052
W PITEST 1.81 0.8 1.015
W PI CONTROL 1.69 1.07 0.626

Graph 4: Inter and Intra- group comparison of Test and
Control group with respect to Alkaline Phosphatase levels in
Gingival Crevicular Fluid at Baseline and at 4 weeks
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DISCUSSION

Periodontitis is a chronic inflammatory disease rabterized by gingival
inflammation initiated by microbial plaque eventydkeading to the destruction of
periodontal ligament further resulting in alveolaone resorptiof’ Periodontal
therapy most importantly focuses on Scaling and ptening (SRP) for the removal
of biofilm, primarily to reduce inflammation, altbgh mechanical instrumentation
alone sometimes fails to reach the deposits in deepcessible areas of the
periodontal pocket3Therefore, with the growing interest and increadingwledge
about the medicinal value of natural herbal prosiuearious formulations have been
prepared to overcome the side effects of syntluftmotherapeutic agents available
like doxycycline, minocycline, metronidazole, cHiexidine when used either
systemically or sub-gingivally as a Local drug dety (LDD) agent.Numerous
periodontal diagnostic procedures are currentlylavie so as to offer information to
the practitioner regarding the existing periodondédease type, its location and
severity which can be served as a basis for thatntkeent planning with further

evaluation, maintenance and disease monitoringyatosm duration of the treatmetit.

Therefore, the present study was aimed to evakmdecompare the efficacy
of a polyherbal gel containing Ashwagandha and &iraps a Local Drug Delivery
Agent, on the clinical and biochemical parametarpatients diagnosed with chronic

periodontitis as an adjunct to scaling and roonipig.

Ashwagandha was selected based on its anti-inflaomgna
immunomodulatory, anti-bacterial, anti-tumorigenand antioxidant properties.
Ashwagandha leaves were selected for the extragiapation as studies showed that

Withaferin A (WA), the biologically active steroigresent in the leaf extract shows
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chief anti-inflammatory action similar to commetbjzavailable NSAIDs"* Whereas
Ginger was chosen because of its anti-microbiati-adant, immunostimulant,
cardio-protective and anti-cancer properties. Palieving and anti-inflammatory
properties of ginger were primarily attributed te tpresence of Gingerol, an active

constituent, in conditions like arthritis and ostehritis*

Oral administration of composite extract containidthania somnifera,
Ocimum sanctum andZingiber officinale (Oxitard™) was donén male Wistar strain
rats to assess its anti-oxidative potency in compar with a standard, potent
antioxidant — vitamin E. As a result, they foundttthere was a significant increase in
the level of antioxidants (serum ProCT) as welcksical parameters like Gl, PPD
and CAL in Oxitard receiving group with equivalgmitency to vitamin E. (Sekhar
Misra D et al., 2005}

To our knowledge, until now, there have been nalisetgiconducted using a
combination of Ashwagandha and Ginger as LDD agedentistry, though there are
several studies evaluating their anti-cafitemd health promoting activity when

administered oralff** either alone or in combinations with other herbs.

The pilot study was conducted agaiSsiphyl ococcus aureus a gram-positive,
facultative aerobe to ascertain MIC (minimum intoby concentration) and MBC
(minimum bactericidal concentration) values of Asigandha, Ginger and a
combination of both. For Ashwagandhaithania somnifera) mean MIC value was
found to be 6.60mg/ml whereas the mean MBC valug Smag/ml. For Ginger, it was
130mg/ml and 100mg/ml respectively whereas whenl iseeombination, MIC and
MBC were found to be 35mg/ml. (Annexure VIII, Fig4a, 4b, 4c) Based on these

results, Ashwagandha and Ginger were incorporatdidel polyherbal gel formulation
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for local drug delivery with their concentrationoand 100 times higher than their
MIC reported. This was mainly because many biofxperiments indicated that the
necessary minimum inhibitory concentrations of raidrobial agents should be at
least 50 times or even 210,000 times higher tham fitr bacteria growing under
planktonic conditions to demonstrate their deskéects®® Ethanolic extracts were
preferred as highest anti-oxidant properfi8é of Ashwagandha and Ginger both
were found in Ethanolic extracts (lowestsd@alues) followed by water-ethanol and

least in aqueous extracts.

The present study was a randomized, controlledpldeliind, split-mouth
clinical trial. The split-mouth study design wascanporated as it eliminates
interpatient systemic differences which can havee#fiect on outcomes of the
periodontal therap$? helps maintain the same study environment for Heatst and

control groups avoiding performance bias.

The study included total of 23 participants witmaan age of 33 years (Table
1, Graph 1), all diagnosed with Chronic periodesitivho were reported to the
Department of Periodontics, KAHER’s KLE V. K. Irstie of Dental Sciences,

Belagavi.

Reasons for mean age less than 50 years could daodunwillingness of
patients to participate in the study (not willimy give consent), their incapacity to
come for follow up at the end of 4 weeks (pati@st ko follow up due to any reason)
and patients with systemic problems including diebe hypertension, hyper or

hypothyroidism, history of cardiac surgery, leadiagheir exclusion from the study.
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In each patient, 2 sites in contra-lateral quadramre selected (to avoid
“carry-across” or “spillover” effectd) fulfilling the eligibility criteria mainly to aviu

cross-contamination of the control site with thet group.

The sites were randomly divided into Test and Gargroups using the coin-
toss method (to avoid selection bias). Test grauf28) consisted of sites where
polyherbal gel containing Ashwagandha and Ginges waplied after complete
removal of plaque and calculus post-SRP. Howeverthe Control group (n=23)

Scaling and Root Planing was performed alone asiagontal therapy.

The clinical parameters recorded at baseline andl weeks post-treatment
were Plaque Index (Pl), Sulcus Bleeding Index (SBBHcket Probing Depth (PPD)
and Clinical Attachment Levels (CAL) while as a dhemical parameter, levels of

Alkaline Phosphatase (ALP) in the Gingival CrevaruFluid were measured.

Follow up period was chosen to be of 4 weeks as# observed by Goldman
that after 14 to 16 days of healing following SRigre is a considerable decrease in
the inflammatory cell infiltration along with a wral absence of chronic cellular
infiltrate up to 6 weeks. Also, there is formatiaf collagen and improved
organization of tissues gradually over a 3—4-wemk#od. Therefore, re-evaluation of
probing after scaling and root planing was perfanaéter 4 weeks, as at this time
soft tissues reached complete maturation and thienpagot sufficient time to be

habitual with oral hygiene techniques for futuremenancée?®

The Plague Index (PI) is one of the most extengiuskd indices, as it is easy
to perform, requires less time to access and slwywsovement in accordance with

periodontal treatment progression. Therefore, ih @ive an insight into an
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individual’'s level of oral hygiene maintenancealso has the ability to distinguish
clearly between the severity and location of thi¢ debris aggregates intraorally. The
plague index also shows good feasibility, relidpiind consistency in the evaluation

of various anti-plaque procedures in due courga®freatment’

Therefore, in the present study, we incorporateca$lone of the outcome
variables. Intragroup comparison from baseline J)L.& 4 weeks (0.8) showed
statistically highly significant improvement in thest group (p<0.001) whereas in the
control group (at baseline — 1.69, at 4 weeks ¥)liDwas statistically significant
(p<0.01). Intergroup comparison between test (1.84) control (0.62) group
demonstrated statistically highly significant (p8@1) improvement in the test group
(Table 5, Graph 3) which could be credited to theesgistic effect of properties of
ashwagandha and ginger containing polyherbal gelsiy an enhanced effect on
SRP due to their anti-bactefiat? and broad-spectrum biofilm inhibiting property
against periodontopathogel{$®>* Whereas, the improvement in the control group
could be due to scaling and root planing which te@an environment, less favorable
for the formation and accumulation of microbes dndfilm. Additionally, oral

hygiene instructions might also help in the betetuction of plaque scores.

This was in accordance with the findings of thedgtwhere ginger showed
biofilm inhibitory action againsPseudomonas aeruginosa PA14 when static biofilm
assay was usedhis inhibition of biofilm formation was througleduction of cellular
c-di-GMP along with alteration of its phenotype latt causing any alteration in
Quorum sensing (QS). (Han-Shin Kim and Hee-Deunl,2913§* However,Sana'‘a
MA and Ahmed MA in 2017 showed that concentrati@fisalcoholic extract of

Ginger had more antibacterial activity as inhibitibones were having higher mean
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values forAggregatibacter actinomycetemcomitans (A. a.) than the concentrations of
aqueous extract which was might be due to the poesef 10-gingerol as one of the
active constituents of Ginger extrdtSimilarly, theprotective activity of WA (active
constituent of Ashwagandha leaf) against varioustdsea could be related to
activation of macrophage function due to associatetease in phagocytosis along
with the intracellular killing of peritoneal macropges as described by Dhuley

1998%°

Sulcus Bleeding Index (SBI) in particular is usefal early detection of
minute inflammatory changes at the base of theogderital pocket which is usually
considered as an inaccessible area for direct lvisxamination. As soon as the
disease process starts, bleeding is consideretieadirst objective sign to occur,
giving an idea about the disease progression. 3$&liges an easily reproducible

measurement of the status of the gingival sulctis pee-and post-treatmefft.

In the existing study, intragroup comparison froasddine to 4 weeks follow
up showed statistically highly significant (p<0.QO0improvement in both test
(baseline — 2.02, 4 weeks — 0.78) and control (bese- 1.97, 4 weeks — 0.91)
groups. (Table 4, Graph 3). Whereas, inter-grouppgarison between test (1.24) and
control (1.05) groups showed statistically highignificant (p<0.001) improvement

y2 13157 and - anti-

in the test group which might be due to anti-infltaator
bacteriat®*2=3properties of the polyherbal gel containing Ashargha and Ginger
due to inhibition of NKB activatiort? and PGE2 productidh by Ashwagandha and

non-selective cyclo-oxygenase (COX) inhibition binger> showing improvement

in the SBI scores, decreasing the bleeding furtHewever, in the control group, this
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can be due to a reduction in inflammation after SiRidg with patient education and

motivation for maintenance of oral hygiene.

These findings might support another study whefianmmation was induced
in the zebrafish using stainless steel implantsevaluate the Anti-inflammatory
activity of Ashwagandha when injected intramusduylaResults showed significant
inhibition of TNF-a, owing to reduction in inflammation might be duoetlhe presence
of flavonoids and phenolic acids in the Ashwaganélkfract. (Sivamani S et al.
2014Y' Similar results were observed in a study in whgilver nanoparticles
(AgNPs) were biosynthesized using fungi obtainemmfrAshwagandha leaves to
determine its antibacterial efficacy agaiRstphyromonas gingivalis using agar well
diffusion method in comparison with CHX and ampicijlresults showed the efficacy
of AgNPs was equivalent to both CHX and ampicilshowing prominent anti-

bacterial activity. (Halkai KR 2017

In another studyantimicrobial activity of [10]-gingerol was foundder than
that of [12]-gingerol, when studied agairf¥rphyromonas and Prevotella species
using Ginger extract(Miri Park et al., 2008§ Likewise, Javid AZ et al. (2019) have
evaluated results of supplementation with 2 gm &irtgblets (4 tablets of 500 mg
each) orally for 8 weeks in patients with Type 2alietes Mellitus (DM) and chronic
periodontitis together along with  SRP and foundedfffe improvement in
inflammation, oxidative stress and periodontalust2t All of these findings support

the action of both ashwagandha and ginger aga@mgigontopathogens.

In the current study, reduction in the pocket pngbidepth (PPD) was
statistically significant (p<0.001) in both tesadeline — 5.18mm, 4 weeks — 2.99mm)

and control (baseline — 4.98mm, 4 weeks — 3.35moygs from baseline to 4 weeks
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follow up showing statistically significant (p<0.00greater reduction in the test
(2.18mm) than control (1.62mm) group. (Table 2,@Brad). This could be ascribed to
the reduction in the puffiness/ swelling of mardigagiva due to a decrease in the
gingival inflammation owing to the anti-inflammayoproperty of the gel constituents
in the test group, whereas in the control group taiuld be due to a reduction in the
inflammation caused because of removal of locabdip and its maintenance by the

patient promoting healing of the periodontal podkehg.

A higher reduction of PPD in the test group migatdue to the anti-bacterial
property of the Ashwagandha and ginger analogoubeaesults of in-vitro studies
done by Yahya et al. (2013) where they found that éthanolic extract of Ginger
inhibited Pseudomonas aeruginosa biofilm formation Similarly, in another study
authors evaluated antibacterial (by microdilutioethod) and anti-biofilm activity
(by crystal violet assay) of ethanolic extract fraime rhizome of Ginger on
Pseudomonas aeruginosa biofilm showing moderate anti-biofilm activity ainger.

(Nikoli¢ M et al. 2014Y

Nevertheless, Singariya P et al. (2012yonfirmed the broad-spectrum
antibacterial activity of alcoholic extract of W$anst Pseudomonas aeruginosa,
Saphylococcus aureus, Bacillus subtilis, Escherichia coli, Raoultella planticola,
Enterobacter aerogens, while Thanwar Mayuri evaluated anti-bacterial gedies of
Ashwagandha using disc diffusion method Pseudomonas aeruginosa.** Due to
minimal bacterial accumulation, there was a reductn resultant immune response
leading to a further decrease in the inflammatiod pocket formation resulting in a

decrease in the PPD.

Page 76



Discussion

Along with PI, SBI and PPD, CAL also showed statadty significantly
greater improvement in the test (baseline — 3.35mimyeeks — 1.2mm; mean
difference — 1.53) group than control (baseline.2n8n, 4 weeks — 1.67mm; mean
difference — 1.53) group (p<0.001) at the end oivdleks when compared from
baseline although both the groups showed enhan¢emé@AL on the intra-group
comparison (Table 3, Graph 2). In the test grobs ¢tould be mainly attributed to
wound healing properties of Ashwagantthand ginget which will enhance the
healing of epithelium leading to a decrease incatteent loss and pocket probing
depth, while in the control group, it could be daeepithelium and connective tissue

healing followed by SRP.

The Anti-inflammatory activity and its effect onetmumber of neutrophils,
fibroblast cells and epithelialization in incisiemounds were proven in an animal
study done on hairless rats where the topical egpdin of 10% curcumin, 3% ginger
and in combination showed rapid healing in the sKimats. (Bhagavathula N et al.
2009¥’ This healing was attributed to the activity of ggmol as it inhibits the COX
activity followed by a decrease in prostaglandirG)YPsynthesis which causes a
decrease in inflammatory mediators further reducihg number of neutrophils

thereby reducing inflammation. (Rahayu Kl et aR@f°

Min K. et al in 2011* described the anti-inflammatory property of
Ashwagandha in murine microglial cells where thépweed inhibition of COX-2
MRNA, protein expression and PGE2 production. Agfamaha has shown
accelerated wound healing property when used inttb@ment of toe gangrene.
(Sheoran S et al. 2028)Flynn and Rafferty proved that some of the constits of

ginger such as [6]-gingerol, shagaol, gingerdiom& @hydroparadol act as functional
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dual inhibitors of arachidonic acid metabolism. Stgrobably explains why high
doses of Ginger extract do not show side effedsnobbserved with traditional non-
selective COX inhibitors. Pallavi Menon et al. i622'' reported a reduction in pain
scores (VAS scores) and Modified Gingival Indexrssoon oral administration of
Ginger capsules in patients with chronic generdliperiodontitis undergoing open

flap debridement’

As a widely accepted notion, the presence of ALEnenGCF is indicative of
inflammation or destruction of the periodontal tiss and is considered to be
positively correlated with the severity of periotmindiseasé® In our study, ALP
levels were measured at baseline and 4 weeks mgastrent in the test group
(baseline — 583.16 U/L, 4 weeks — 198.93 U/L) aodtol group (baseline — 510.7
U/L, 4 weeks — 267.58 U/L). They showed a statiychighly significant (p<0.001)
decrease in the GCF ALP levels in the test gro8d.@3 U/L) than the control group.
This may be credited to the anti-inflammatory amdi-exidant property of both
Ashwagandha and Ginger, where they inhibit PG ®gith via non-selective
inhibition of COX***®resulting in reduction in oxidative stre<<£®*®The reduction in
the GCF ALP values in the control group (243.12 }buld be due to the reduction
of the inflammation due to the complete removaltted local factors during SRP.

(Table 6, Graph 4)

Our results were in agreement with the studies gotedl on animal models,
where it has been seen that WS extract showedaisers free radical scavenging
enzymes like superoxide dismutase (SOD), cataldg#d ) and general peroxidases
(GPX) activity (in rat brain) proving the anti-ozidt capability of AshwagandifaV

Khedgikar et al in 2018 conducted a study where WA was administered oially
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osteopenic ovariectomized mice. They observed Wih@as a proteasomal inhibitor
(PI*) showed its immunomodulatory propertf8sOn administration of polyherbal
anti-oxidant capsules (Oxitard™) containing ashwaf@ in the smokers having
chronic periodontitis, Sravya MN, et al. in 283 @iscerned statistically significant
improvement in serum procalcitonin (ProCT) levelghe test group when compared
with the control group involving SRP alone. Simijarin-vitro studies have shown,
ginger when evaluated, exhibited anti-oxidant proes.**>°>Hence, the anti-oxidant
property of Ashwagandha and ginger could be thesaeafor the reduction in

oxidative stress and periodontal disease progmes$sither.

Ashwagandha and ginger act as an anti-oxidant amehunomodulator,
modulating the activity of free radical scavengingnzymes to reduce
inflammatiort?** which will further slow down disease progressiomng with

inhibition of expression of various chemokines, TWHL-1p, NF«B 15

Thus, the properties of both Ashwagandha and Giogemprove beneficial in
the treatment of inflammatory diseases like chrgr@dodontitis, contributing to the
reduction in various clinical and biochemical outeovariables depicting a decline in

the disease progression.

Therefore, within its limits, our study suggestdw tsuccessful use of a
polyherbal gel containing Ashwagandha and gingeairaadjunct to scaling and root
planing in improving clinical and biochemical paeters when compared to

conventional SRP alone.
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SUMMARY AND CONCLUSION

The present study was conducted with the aim ofuatiag and comparing
the efficacy of the administration of polyherbal gentaining Ashwagandha and
Ginger as an adjunct to scaling and root planning patients with chronic
periodontitis. The study was conducted in the Qiigpa Department, Department of

Periodontics, KAHER'’s KLE V K Institute of Dentati®nces, Belagavi.

A total of 23 patients diagnosed with chronic péaptitis participated in this
randomized controlled trial. Considering the spituth design, in each patient, two
sites in the contralateral quadrants following iblidy criteria were selected. The
sites were randomly divided into Test and Controlugs. Both the groups consisted
of 23 patients each, wherein in the Test groupig@pants, Polyherbal gel containing
Ashwagandha and ginger was administered as a ldrcg delivery agent as an
adjunct to scaling and root planing. In ControlgydScaling and Root planning was
performed. The outcome variables measured werdacalirparameters including
Plaque Index (PI), Sulcus Bleeding Index (SBI), KadProbing Depth (PPD) and
Clinical Attachment Levels (CAL) along with biocheral parameter — estimation of
Alkaline Phosphatase levels in Gingival Crevicutlarid (GCF ALP). The parameters

were assessed at baseline as well as 4 weeks parsttively.

Intra-group comparison from baseline to 4 weeksw&b statistically
significant improvement in all the outcome variabie both Test and Control groups.
Whereas, on inter-group comparison between TestGordrol groups, statistically
highly significant improvement was seen in the Tgstup (SRP + polyherbal gel)
when outcome variables such as Pl, SBI, PPD, CAin@glwith GCF ALP were

measured at the end of 4 weeks.
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Within the limitations of the study, the followirapnclusions were put together:

1. On Intra-group comparison at 4 weeks from baselthe, Control group
showed statistically significant improvement in @l clinical parameters and
alkaline phosphatase levels in the gingival creaictiuid. (p<0.001)

2. Intra-group comparison of the Test group from haseto 4 weeks showed
statistically highly significant improvement in dhe clinical parameters and
alkaline phosphatase levels in the gingival creuicfiuid. (p<0.001)

3. Inter-group comparison between Test and Controlgnoresented that Test
group had statistically highly significant improvent in all the clinical and
biochemical parameters (alkaline phosphatase lewelmpared to Control

group. (p<0.001)

Therefore, it can be concluded that the adminisinabf Polyherbal gel
containing Ashwagandha and Ginger as a local deligety agent as an adjunct to
scaling and root planing has a synergistic effecsdaling and root planning in the
treatment of chronic periodontitis. This was asedito immunomodulatory, anti-
inflammatory, anti-microbial and anti-oxidant profes of Ashwagandha as well as
analgesic, anti-inflammatory, antioxidant and dr&cterial actions of Ginger

combined in the form of a polyherbal gel.

Further research using Ashwagandha and Ginger alithgong-term follow
up periods and large sample sizes should be catietb verify potential benefits of
both the drugs in the field of Local Drug Delivemg an adjunct to scaling and root

planning.
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ANNEXURE Il — CONSENT FORM

DEPARTMENT OF PERIODONTICS

KAHER'’S KLE V.K. INSTITUTE OF DENTAL SCIENCES,

BELAGAVI
CONSENT FORM

“‘EVALUATION AND COMPARISON OF EFFICACY OF

POLYHERBAL GEL CONTAINING ASHWAGANDHA AND
GINGER AS AN ADJUNCT TO SCALING AND ROOT PLANING

IN CHRONIC PERIODONTITIS — AN IN-VIVO STUDY”

PRINCIPAL INVESTIGATOR: DR.

Date:

l, , aged years have been
informed about my involvement in the study.

| agree to give my persona details like Name, Age, Gender, Resdential
Address, Previous and Present dental history and any other details if required
for the study to the best of my knowledge.

| will co-operate with the dentist.

I will follow the instructions given by the dentist during study.

I will visit the dentist as and when required for the study, at the given time and
date.

| permit the dentist to utilize the information given and results obtained from
this study for presentation and publication without disclosing my identity.

| have understood the nature of the study and permit the dentist for doing
scaling and root planning, collecting gingival crevicular fluid samples and to
apply polyherbal gel in periodontal pockets. | have been informed about all the
side-effects and limitations of the study.

I will not claim any returns for my co-operation in this study, even if it is
being sponsored by any agency. | am participating with my own will and wish.
If for any reason | am unable to participate in the study, for reasons unknown,
| can withdraw from the study.

In my full consciousness and presence of mind, after understanding all the
procedures and related complications if any, in my vernacular language, | am
willing and give my consent to participate in this study.

Address & Ph. No:

Signature:
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DEPARTMENT OF PERIODONTICS

KAHER'S KLE'S V.K. INSTITUTE OF DENTAL SCIENCES,

BELAGAVI
CONSENT FORM

“‘EVALUATION AND COMPARISON OF EFFICACY OF

POLYHERBAL GEL CONTAINING ASHWAGANDHA AND
GINGER AS AN ADJUNCT TO SCALING AND ROOT PLANING

IN CHRONIC PERIODONTITIS — AN IN-VIVO STUDY”

PRINCIPAL INVESTIGATOR: =T.
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DEPARTMENT OF PERIODONTICS
KAHER'’S KLE'S V.K. INSTITUTE OF DENTAL SCIENCES,
BELAGAVI
CONSENT FORM
“EVALUATION AND COMPARISON OF EFFICACY OF POLYHERBA L
GEL CONTAINING ASHWAGANDHA AND GINGER AS AN ADJUNCT TO
SCALING AND ROOT PLANING IN CHRONIC PERIODONTITIS — AN IN-
VIVO STUDY”

PRINCIPAL INVESTIGATOR: DR.

SO, BODIRD CIAMPWESInOWOWN MG TS!
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N33 WP 93IR9T39R SBVRTW WTIZITCS.
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ANNEXURE [Il - PROFORMA

DEPARTMENT OF PERIODONTICS,

KAHER'S KLE’s V.K. INSTITUTE OF DENTAL SCIENCES,

BELAGAVI.

‘EVALUATION AND COMPARISON OF EFFICACY OF
POLYHERBAL GEL CONTAINING ASHWAGANDHA AND
GINGER AS AN ADJUNCT TO SCALING AND ROOT PLANING
IN CHRONIC PERIODONTITIS — AN IN-VIVO STUDY”

Case No: OPD No:
Name:

Age: Sex: Occupation:
Address:

Chief Complaint:

Medical History:

Dental history:

DENTAL PARAMETERS

Number of teeth present: -

Sulcus Bleeding IndexXMuhlemann H.R and Son S, 1971)

BASELINE: -

4 WEEK FOLLOWUP:
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Plaque Index (PI)(SilnessJand Loe H, 1967)
BASELINE: -

4 WEEK FOLLOWUP: -

Pocket Probing Depth(PPD)
BASELINE: -

4 WEEK FOLLOWUP: -

Clinical Attachment Level (CAL)
BASELINE: -

4 WEEK FOLLOWUP: -
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PARAMETERS

BASELINE

4 WEEK FOLLOWUP

Teeth involved

Test

Control Test Control

GCF - Alkaline phosphatase
levels (1U/L)

Pocket probing depth

Clinica attachment level

SIGNATURE OF THE STUDENT

SIGNATURE OFTHE PATIENT

Patient Information Sheet

[, Dr. will be conducting this study.

Patients having chronic periodontitis, following the inclusion and exclusion
criteriaand who are willing to participate in this study will be selected.

After informed consent is taken from the patient they will be explained about
the procedures and necessary precautions to be undertaken by them before
starting, during and after this study.

In the first appointment, pre-treatment intra oral findings and case history will
be recorded along with GCF sample collection after primary removal of
plaque and calculus. Treatment protocol will include ultrasonic scaling, root
planing using curettes and local application of polyherbal gel in the
periodontal pockets of TEST group patients. Periodontal pack will be placed at
the site after gel application.

Oral hygiene instructions will be given to the patient.

Patient will be recalled after 7 days for removal of the periodontal pack and to
assess maintenance of oral hygiene by the patient. (2™ appointment)

After completion of 4™ week, patient will be recalled for follow-up and post
treatment findings will be recorded along with collection of GCF.
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ANNEXURE IV — MASTER CHART
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ANNEXURE V — AUTHENTICATION CERTIFICATES FOR

ASHWAGANDHA LEAVES AND GINGER RHIZOME

s1oeloqe] Sunsaf duQg NSV
J10jeUIp100)) JO Imeudig

610T/11/6T =1ed

yedesury nly-I :oweN HadXg ugnednuayiny

{5\\\\& :2mmeusis

>
n s A
81T/610C sueiog | eungy (1)
Ba” Jeadeue[o s s [ va aeadeue|os feun (]
s - BUPUBSRMYSY  pny/ddD | - | paafiruos pruvy
M| 3 | D43/ 1UDHIL ]
= QX0" LIT/610T ; P -ax
swoznpy | 2eadeIqIBUIZ | n../ox : punys _:_;w,_uznu swoziyy | 2eaderaqisuly L_/:z .
apudfjo 4aqi3uly : : | anudIfjo 42q13uiz
paesnudINy & . AweN]
Apue, Awey NUINS 9 S :
Heg : ! = | dIpAinAy u_.c.u 38.-.””:_3 e g AwWeN dYNUINS
se pajednuayIny 440 d

_

el pueseAYSY

ryunys

[4

awey djdweg

610T/T1/6T *NSST JO (]

LY043Y NOLLYOLLNIHLNY DNYd
A10e4 Yyoseasay |enyuan
Alsianun-aq-o1-pawaaq
ydJeasay 13 uoneanp3 1aydiy Jo Awapedy 37y Jun JU3NUISUOD Y

VAYIVAQIAVHVIA VA3IAYNAY N'INE IHHS

6I0T/LL/IT e panrugnsg

aq

:Ag paniwugng

Page 100



Annexures

ANNEXURE VI - PHYTOCHEMICAL PROFILE OF
ASHWAGANDHA

SHRI B M KANKANAWADI AYURVED MAHAVIDYALAYA

A Constituent Unit of KLE ACADEMY OF HIGHER EDUCATION & RESEARCH (DEEMED-TO-BE-UNIVERSITY)
(Re-Accredited ‘A" Grade by NAAC (2nd Cycle) || Placed under Category 'A’' by MHRD Gol)

CENTRAL RESEARCH FACILITY
(AYUSH Approved ASU Drug Testing Laboratory Lic. No.TL-8/2011)

Reference No:CRF/RM/263/19-20 Registration Dt:-21/11/2019
Submitted by : Requisition no:----
Sample : Ashwangandha leaf Batch No. : NA Part/Form: Leaf

Product : PLANT Sample Qty: 50 gm Report Date:05/12/2019

TEST REPORT
Form-50 [See Rule 160-D (f)]
(The Drugs & Cosmetic Act 1940 and the rules there under)

Description Macroscopic :

PART : Leaf
COLOUR : Greenish
TASTE : Bitter
ODOUR : Characteristic

Physico Chemical Standards :

TESTS RESULTS
Foreign Matter *Nil
Ash Value § :2.687 %
Acid insoluble Ash :0.547 %
Water soluble extractive :23.08 %
Alcohol soluble extractive :10.24 %

w2
l) C
AUTHORISED SIGNATORY

ANALYST
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. SHRI B M KANKANAWADI AYURVED MAHAVIDYALAYA
A Constituent Unitof KLE ACADEIY OF HIGHT I T DUCATION 1 1] AR (DEEMED 10 BE-UNERGITT)
(e Aecratiteod A Caade by WAA (o0 € gty (] Vlacend anden ¢ otesgurg B g D ot
CENTRAL RESEARCH FACILITY
(AYUSH Approved ASU Drug Testing Laboratory Lic. Mo TIL-8/2011)

Reference No:CRF/iRM/263/19-20 fLeqgiotration Ot:-21/11/2019
Submitted by : foquisition Noz ="
Sample : Ashwanadha leaf Batch Mo, @ HA part/Form: Leal

Product : PLANT Sample Qty: 50gm fLeport [ate:05/12/2019

TEST REPORT
Form-50 [See Pule 160-D (f)]
(The Drugs & Cosmetic Act 1940 and the rules there under)

Preliminary Phytochemical Screening:

TESTS ALCOHOL WATER
Test for Carbohydrates Positive Hegative
Test for Reducing sugar Negative Negative
Test for Monosaccharides Negative MNegative
Test for Pentose Sugar Negative MNegative
Test for Non reducing sugar MNegative Hegative
Test for Hexose Sugar MNegative legative
Test for Proteins Positive Positive
Test for Amino Acids ' Positive Positive
Test for Steroids Positive Positive
Test for Flavonoids Positive Positive
Test for Alkaloids MNegative Negative
Test for Tannins Positive Positive

Test for Glycosides:

A.Cardiac Glycosides Positive Negative
8.Anthraquinone glycosides MNegative Negative
C.Saponin glycosides MNegative Positive
A
§ W[
ANALYST AUTHORISED SIGNATORY
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ANNEXURE VII - PHYTOCHEMICAL PROFILE OF GINGER
(SHUNTHD

SHRI B M KANKANAWADI AYURVED MAHAVIDYALAYA

A Constituent Unit of KLE ACADEMY OF HIGHER EDUCATION & RESEARCH (DEEMED-TO»BE-UNIVERSITY)
(Re-Accredited 'A' Grade by NAAC (2nd Cycle) || Placed under Category 'A' by MHRD Gol)

CENTRAL RESEARCH FACILITY
(AYUSH Approved ASU Drug Testing Laboratory Lic. No.TL-8/2011)

Reference No:CRF/RM/262/19-20 Registration Dt:-21/11/2019 .
Submitted by : Requisition no:----

Sample : Shunthi Batch No. : NA Part/Form: Rhizome

Product : PLANT Sample Qty: 50 gm Report Date:05/12/2019

TEST REPORT
Form-50 [See Rule 160-D (f)]
(The Drugs & Cosmetic Act 1940 and the rules there under)

Description Macroscopic :

TESTS LIMITS RESULTS
PART Rhizome : Rhizome
COLOUR Buff coloured : Buff coloured
TASTE Agreeable and Pungent : Agreeable and Pungent
ODOUR Agreeable and Aromatic : Agreeable and Aromatic

Physico Chemical Standards :

TESTS LIMITS RESULTS
Foreign Matter Not more than 1% +Nil
Ash Value Not more than 6% ‘ :2.687 %
Acid insoluble Ash Not more than 1.5% :0.547 %
Water soluble extractive Not less than 10% 168.16 %
Alcohol soluble extractive Not less than 3% 14.636 %

(Standards reffered above are as per API)
* In my opinion the Sample is standard quality

w

\[C
UTHORISED SIGNATORY
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SHRI B M KANKANAWADI AYURVED MAHAVIDYALAYA
A Constituent Unit of KLE ACADEMY OF HIGHER EDUCATION & RESEARCH (DEEMED-TO-BE-UNIVERSITY)
(Re-Accredited ‘A’ Grade by NAAC (2nd Cycle) || Placed under Category ‘A" by MHRD Gol)

CENTRAL RESEARCH FACILITY
(AYUSH Approved ASU Drug Testing Laboratory Lic. No.TL-8/2011)

Reference No:CRF/RM/262/19-20 Registration Dt:-21/11/2019
Submitted by Requisition no:----
Sample : Shunthi Batch No. : NA Part/Form:Rhizome

Product : PLANT Sample Qty:50gm Report Date:05/12/2019

TEST REPORT
Form-50 [See Rule 160-D (f)]
(The Drugs & Cosmetic Act 1940 and the rules there under)

Preliminary Phytochemical Screening:

TESTS ALCOHOL WATER
Test for Carbohydrates - Positive Negative
Test for Reducing sugar Negative Positive
Test for Monosaccharides Negative Negative
Test for Pentose Sugar Negative Negative
Test for Non reducing sugar Negative Negative
Test for Hexose Sugar Negative Negative
Test for Protiens Negative Negative
Test for Amino Acids Negative Negative
Test for Steroids Positive Positive
Test for Flavonoids : Negative Negative
Test for Alkaloids Negative Negative
Test for Tannins Negative Negative

Test for Glycosides:

A.Cardiac Glycosides Positive Negative
B.Apthraquinone glycosides Negative Negative
C.Saponin glycosides Negative Positive

/ N —
Ve (VS
ANALYST LU

SED SIGNATORY
SHAHAPUR, / &!
BELGAUM /;*
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ANNEXURE VIII - MICROBIOLOGICAL REPORT FOR
MINIMUM INHIBITORY CONCENTRATION (MIC) AND
MINIMUM BACTERICIDAL CONCENTRATION (MBC)

RESULTS:

Determination of MIC and MBC of emulsion

Table. 1. Minimum inhibitory concentration and Minimum bactericidal concentration of

Withania semanifera. extract
MIC and MBC
Staphylococcus aureus Average
Sr.No. Samples
1 Stalk solution 5 mg
2 (Withania. 5mg 6.60 mg
somyifera 80mg)

3 10mg

Table. 2. Minimum inhibitory concentration and Minimum bactericidal concentration of
Gingiber officinale extract

MIC and MBC
St.No. Samples Staphylococcus aureus Average
1 Stalk solution 100 mg
2 (Gingiber. officinale 100 mg 130 mg
200mg)
3 200 mg

Table. 3. Minimum inhibitory concentration and Minimum bactericidal concentration of
Withania somnifera and Gipgiber. officinale extract

MIC and MBC
Staphvlococcus aureus Average
Sr.No. Samples
1 Stalk solution 35mg
2 (Tithania. semnifera.and 35 mg 35 mg
3 Gingiber. officinale extract 35 mg
280 mg)

' Ya

Dr. Bhaskar kurangi
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