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Abstract

Introduction

Form, function and aesthetics is the primary goal of dentistry. Brushing plays
an important role in maintaining the form , function and aesthetics. Choosing
the right toothbrush plays an important role in maintaining dental hygiene.
aterials and Methods

Eight central incisors non carious teeth were selected and decoronated. The
coronal portion was mounted in a silicone mould of standard dimension.Three
commercially available ultra soft toothbrushes were chosen .The base line
roughness was evaluated using a profilometer. The pre and post roughness
mean was calculated.

Result

The study concluded that there is no significant difference in the roughness
post brushing.

Discussion

Different commercially available ultra soft toothbrushes have different bristle
diameter which determines the stiffness or texture of the toothbrush.
Conclusion

There was no significant difference between post and pre roughness caused by
the three toothbrushes, yet one tooth brush causes comparatively less surface
roughness than the other two toothbrushes.
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Oral health is an important factor to
maintain a quality life. Different oral
diseases prevail that can be irreversible,
progressive and chronic. These diseases
can be prevented when detected at an early
stage. Different oral hygiene measures
have been followed across the world.
Using toothbrushes and toothpaste to
maintain oral hygiene is the most common
method (1) . Form,function and aesthetics
forms the primary goal of dentistry.
Brushing plays an important role in
maintaining the form, function and
aesthetics. Tooth brushing helps in
preventing oral diseases and removing the
oral bacteria that causes oral diseases.

A toothbrush is a principle instrument that
helps in maintaining proper hygiene and
oral care.Based on the different bristle
diameters the tooth brushes have been
categorized as soft (0.2mm), medium
(0.3mm) and hard (0.4mm). Choosing the
right toothbrush plays an important role in
maintaining oral hygiene (2) . Apart from
choosing the right toothbrush, proper
usage of the toothbrush should also be
taken into consideration, as improper
brushing may lead to the soft and hard
tissues of the teeth (3). This may lead to
conditions such like abrasion .Abrasion is
the process in which the enamel erodes
due to the force applied on teeth ,improper
brushing can also be caused for abrasion
(4). Toothbrushes with different functions
have been developed for oral health
management.The factors that influence the
surface roughness of teeth are the brushing
methods , frequency ,duration of brushing
bristle diameter,shape, force of brushing
direction of brushing ,number of bristles
per tuft and its management (5)

A tooth brush should be able to clean the
teeth efficiently and reach all the areas of
the mouth. Since different brands of
commercially available brushes have
different bristle quality.
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Choosing the right bristles is important as
the bristles come in contact with the gums
and teeth. The bristles of the tooth brush
play an important role in maintaining
plaque control.

The ultra soft toothbrushes have conical
shape arrangement of bristles that was
found to be effective on the teeth
surface,post surgeries (6). The ultra soft
toothbrushes have better contact area
thereby resulting in better cleaning of the
tooth surface. The ultrasoft tooth caused
less abrasion than the other toothbrushes
.The tapered bristles provide easy
brushing. The slim filament helps in
densely arranged and soft elastic bristles.
The hard bristles when compared to the
smooth bristles caused more gingival
recession.The previous studies have shown
that the ultra soft toothbrushes caused less
abrasion and reduced the sensitivity of the
teeth .Ultrasoft brushes have been also
used by patients who have inflammation or
pain in the mouth.

The flexibility of the bristles is an
important factor in determining the surface
roughness.Durable smoothness of the teeth
contribute to the aesthetic appearance,an
ideal tooth  brush  maintains this
smoothness. The surface roughness of the
teeth has prime importance in plaque
control.This surface roughness is said to be
maintained by the ultra soft toothbrushes
more efficiently thereby minimizing the
damage to the tooth surface. Our team has
extensive  knowledge and  research
experience that has translate into high
quality publications (7-16))((17-26)

Thus this study planned to evaluate the
surface roughness of teeth post brushing
simulation with different commercially
available ultra soft toothbrushes.The
objective of this study was to

measure the surface roughness of the teeth
sample pre and post brushing and to
compare the change in roughness caused
by different commercially available ultra
soft toothbrushes.
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2. MATERIALS AND METHODS

Selection of teeth

Eight central incisors were selected and
decoronated .The coronal portion was
mounted on a silicone mould with standard
dimensions.

Selection of Toothbrushes

Commercially  available ultra  soft
toothbrushes were purchased from the
local market for the study. The
toothbrushes were fixed tightly with the
help of screws in the automated brushing
machines.

Roughness Evaluation

The baseline roughness was evaluated
using a Stylus Profilometer. The
Profilometer is a device that is used to
measure the surface roughness changes .It
produces a trace using the digital and
analogue hardware and software . The
Roughness average (Ra),The Roughness
peak(Rz),The = Root mean  Square
Roughness (Rqg) were obtained for the
mounted tooth specimens .

Duration and Frequency of Brushing
The tooth samples were mounted in the SD
MECHATRONIK BRUSHING
SIMULATOR

Which consists of 20,000 cycles (Linear x-
5000,clockwise -5000 and anticlockwise -
5000)
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After which the pre and post roughness
mean were calculated and the change in
the roughness was compared.

Procedure

The profilometric analysis was done for
the mounted tooth samples before tooth
brushing and the mean surface roughness
was calculated . The tooth samples were
fixed in the base and the ultra soft
toothbrushes were screwed tightly in the
brushing simulator (Figure 1 :Eight central
incisors non carious were chosen for the
study).The simulator allows unidirectional
movement. Brushing was carried out for a
fixed duration of time in a perpendicular
direction with uniform force After the
brushing process was completed the post
roughness average was calculated for each
tooth sample (Figure 2 : The pre roughness
of the tooth sample was calculated). The
differences in the readings obtained were
compared through computation ( Figure 3:
Roughness average calculated using the
stylus profilometer, Figure 4 : SD
MECHATRONIK BRUSHING
SIMULATOR used for brushing the teeth
samples).
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Figure 1: Eight central incisors non carious were chosen for the study.

Figure 2: The pre roughness of the tooth sample was calculated .
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STYLUS PROFILOMETER |

-

Figure 3: Roughness average calculated using the stylus profilometer .
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Figure 4: Sd Mechatronik Brushing Simuator Used For Brushing The Teeth Samples.

3. RESULTS AND DISCUSSION

One way ANOVA and TUKEY POST
HOC was wused for the statistical
analysis,which inferred that there was no
significant difference between roughness
post brushing. Though all the brushes were
ultrasoft, one brush was found to cause
less surface roughness.

The figure 5 shows the Ra,Rq,Rz values
and the mean values calculated for the
tooth brushes.

Ra-is the roughness average

Rg-is the root mean square roughness

Rz- is the roughness peak

It was inferred that there is no significant
difference in the roughness (the significant
value p<_ 0.05) .In this study the brushing
was performed by an simulator device
which delivered uniform force ,which
helped to give more accurate results to
reveal the accurate role of
toothbrushes.The frequency of brushing
was kept constant which helped to deliver
a uniform force.

Figure 6 shows the comparison between
the roughness caused by different
toothbrushes.

The different commercially available ultra
soft toothbrushes have different bristle
diameters,which determines the stiffness
or the texture of the toothbrush. The
factors that may affect the surface of the
teeth are the type of toothpaste and the
type of brush used and the brushing force.
The tuft ,flat trimmed and polished bristles
help in better cleaning of the tooth surface.
Our team has extensive knowledge and
research experience that has translate into
high quality publications ((27), (28), (29),
(30), (31), (32,33), (34), (35), (36), (37)).

Various types of toothbrushes are
commercially available but the quality of
the brushes vary. Tooth brushing is an
important factor of maintaining oral
hygiene .Various factors like the brushing
force ,duration,technique and the filament
stiffness play an important role in
toothbrushing. The bristles and the
diameter of the bristles are a major factor
that determines the toothbrush texture and
surface .The flexibility and the contact
area of the bristle help to retain more
amount of toothpaste  which helps in
better cleaning of the tooth . The tooth
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brush should be able to clean with least
side effects .Since the diameter of the ultra
soft toothbrushes is less than 0.2mm it is
found that they cause lesser tooth damage
and the efficacy of reducing the surface
roughness was found to be more .In recent
years the ultra soft toothbrushes have been
manufactured keeping in mind the
sensitivity of the surgical sites and
discomfort caused.

The brushes tend to lose their elasticity
over use so the use of brushes should be
confined to shorter durations and should
be changed over a period of time for better
results .The quality of the bristles and the
diameter helped to reduce the soft tissue
injuries ( Figure 7: The above graph
indicates the roughness peak pre and post
brushing). Previous studies have shown
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that the hard bristles caused more tissue
injury than the ultra soft bristles , this was
determined by various factors like the
tooth brush material ,texture and the
diameter.

If the extent of surface roughness of the
teeth is ignored it may lead to various
disease and complications one such
consequence is tooth abrasion .In the
present study the use of the

a profilometer is considered as a good tool
for the measure of the surface roughness.
The toothbrushes used in the study were
found to differ in size ,shape and texture.
In the present study it was found that there
was no significant difference in roughness
caused by the toothbrushes,yet this surface
roughness should not be ignored as it may
lead to various oral health problems.

Figure 5: The above graph represents the roughness average of the ultra soft
toothbrushes

Figure 6 : The above graph shows the root mean square roughness pre and post
brushing
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Figure 7: The above graph indicates the roughness peak pre and post brushing

4. CONCLUSION

The study concluded that there is no
significant difference between the post and
pre roughness caused by the three
toothbrushes, yet one tooth Bbrush
comparatively  causes less  surface
roughness than the  other |two
toothbrushes.

Future Scope

The present study should be used to
develop a better quality of ultrasoft
toothbrush after proper clinical study.

Conflict of Interest:
The authors hereby declare that there is no
conflict of interest in this study.

Acknowledgement:

The authors express their gratitude to
Saveetha Dental College & Hospitals for
supporting and for successful completion
of this project.

Source of funding:
The present project is funded by

5. REFERENCES
1.  Anupriya S. Comparison of Tooth

Abrasion between Tooth Brushes and
Naturally Occurring and

1. Saveetha Institute of Medical and

Technical Sciences

Saveetha Dental College and Hospitals

Saveetha University

4. Kamala Dental Speciality hospital,
Thiruvananthapuram

wmn

Author Contribution:

A) Varshashree - contributed in designing
the study, execution of the project,
statistical analysis, manuscript drafting.

B) Dr. Jayalakshmi - contributed in
designing the study, execution of the
project, statistical analysis, manuscript
drafting.

C) Dr.V.Vishnupriya - contributed in study
design, guiding the research work,
manuscript correction.

D) Dr. Gayathri R - study design,
statistical analysis, manuscript
proofreading and correction.

E) Dr. Kavitha S - study design, statistical
analysis, manuscript proofreading and
correction.

Commercially  Available  Tooth
Sticks: An In Vitro study [Internet]
[masters]. Tamil Nadu Government

153


http://paperpile.com/b/TvDHDA/JHr3
http://paperpile.com/b/TvDHDA/JHr3
http://paperpile.com/b/TvDHDA/JHr3
http://paperpile.com/b/TvDHDA/JHr3
http://paperpile.com/b/TvDHDA/JHr3
http://paperpile.com/b/TvDHDA/JHr3

HIV Nursing 2023; 23(3): 146-156

Dental College and Hospital,
Chennai; 2020 [cited 2022 Dec 17].
Available from: http://repository-
tnmgrmu.ac.in/14492/

Kumar S, Kumar Singh S, Gupta A,
Roy S, Sareen M, Khajuria S. A
Profilometric Study to Assess the
Role of Toothbrush and Toothpaste
in Abrasion Process. J Dent. 2015
Sep;16(3 Suppl):267-73.

Azevedo AM de, Panzeri H, Prado
CJ do, De-Mello JDB, Soares CJ,
Fernandes-Neto AJ. Assessment in
vitro of brushing on dental surface
roughness  alteration by laser
interferometry. Braz Oral Res. 2008
Jan-Mar;22(1):11-7.

Bizhang M, Riemer K, Arnold WH,
Domin J, Zimmer S. Influence of
Bristle  Stiffness of  Manual
Toothbrushes on Eroded and Sound
Human Dentin--An In Vitro Study.
PL0S One. 2016 Apr
12;11(4):e0153250.

Jeong MJ, Cho HA, Kim SY, Kang
KR, Lee EB, Lee Y], et al. Effect of
Ultra-Soft and Soft Toothbrushes on
the Removal of Plaque and Tooth
Abrasion. Journal of dental hygiene
science. 2018;18(3):164-71.

Sasan D, Thomas B, Bhat M, Aithal
KS, Ramesh PR. Toothbrush
selection : A dilemma? [Internet].
Vol. 17, Indian Journal of Dental
Research. 2006. p. 167. Available
from:
http://dx.doi.org/10.4103/0970-
9290.29869

Sathivel A, Raghavendran HRB,
Srinivasan P, Devaki T. Anti-
peroxidative and anti-hyperlipidemic
nature of Ulva lactuca crude
polysaccharide on D-galactosamine
induced hepatitis in rats. Food Chem
Toxicol. 2008 Oct;46(10):3262—7.
Sekar D, Lakshmanan G, Mani P,
Biruntha M. Methylation-dependent
circulating microRNA 510 in
preeclampsia patients. Hypertens
Res. 2019 Oct;42(10):1647-8.

10.

11.

12.

13.

14.

15.

16.

Ranges of Body Mass Index (BMI) in Iraqi ....

Rajeshkumar S, Menon S, Venkat
Kumar S, Tambuwala MM, Bakshi
HA, Mehta M, et al. Antibacterial
and  antioxidant  potential  of
biosynthesized copper nanoparticles
mediated through Cissus arnotiana
plant extract. J Photochem Photobiol
B. 2019 Aug;197:111531.

Lakshmi T, Krishnan V, Rajendran
R, Madhusudhanan N. Azadirachta
indica: A herbal panacea in dentistry
- An update. Pharmacogn Rev. 2015
Jan;9(17):41-4.

Felicita ~AS, Chandrasekar S,
Shanthasundari KK. Determination
of craniofacial relation among the
subethnic  Indian  population: a
modified approach - (Sagittal
relation). Indian J Dent Res. 2012
May;23(3):305-12.

Thejeswar EP, Thenmozhi MS.
Educational research-iPad system vs
textbook system. J Adv Pharm
Technol Res. 2015;8(8):1158.
Saravanan A, Senthil Kumar P,
Jeevanantham S, Karishma S,
Tajsabreen B, Yaashikaa PR, et al.
Effective water/wastewater treatment
methodologies for toxic pollutants
removal: Processes and applications
towards sustainable development.
Chemosphere. 2021 Oct;280:130595.
Menon A, Thenmozhi  MS.
Correlation between thyroid function
and obesity. J Adv Pharm Technol
Res. 2016 Oct;9(10):1568.

Sahu D, Kannan GM,
Vijayaraghavan R. Size-dependent
effect of zinc oxide on toxicity and
inflammatory potential of human
monocytes. J Toxicol Environ Health
A. 2014;77(4):177-91.

Wang Y, Zhang Y, Guo Y, Lu J,
Veeraraghavan VP, Mohan SK, et al.
Synthesis of Zinc oxide nanoparticles
from Marsdenia tenacissima inhibits
the cell proliferation and induces
apoptosis in laryngeal cancer cells
(Hep-2). J Photochem Photobiol B.
2019 Dec;201:111624.

154


http://paperpile.com/b/TvDHDA/JHr3
http://paperpile.com/b/TvDHDA/JHr3
http://paperpile.com/b/TvDHDA/JHr3
http://paperpile.com/b/TvDHDA/JHr3
http://repository-tnmgrmu.ac.in/14492/
http://paperpile.com/b/TvDHDA/ykQo
http://paperpile.com/b/TvDHDA/ykQo
http://paperpile.com/b/TvDHDA/ykQo
http://paperpile.com/b/TvDHDA/ykQo
http://paperpile.com/b/TvDHDA/ykQo
http://paperpile.com/b/TvDHDA/ykQo
http://paperpile.com/b/TvDHDA/UHSo
http://paperpile.com/b/TvDHDA/UHSo
http://paperpile.com/b/TvDHDA/UHSo
http://paperpile.com/b/TvDHDA/UHSo
http://paperpile.com/b/TvDHDA/UHSo
http://paperpile.com/b/TvDHDA/UHSo
http://paperpile.com/b/TvDHDA/UHSo
http://paperpile.com/b/TvDHDA/h694
http://paperpile.com/b/TvDHDA/h694
http://paperpile.com/b/TvDHDA/h694
http://paperpile.com/b/TvDHDA/h694
http://paperpile.com/b/TvDHDA/h694
http://paperpile.com/b/TvDHDA/h694
http://paperpile.com/b/TvDHDA/h694
http://paperpile.com/b/TvDHDA/9mZY
http://paperpile.com/b/TvDHDA/9mZY
http://paperpile.com/b/TvDHDA/9mZY
http://paperpile.com/b/TvDHDA/9mZY
http://paperpile.com/b/TvDHDA/9mZY
http://paperpile.com/b/TvDHDA/9mZY
http://paperpile.com/b/TvDHDA/eB1n
http://paperpile.com/b/TvDHDA/eB1n
http://paperpile.com/b/TvDHDA/eB1n
http://paperpile.com/b/TvDHDA/eB1n
http://paperpile.com/b/TvDHDA/eB1n
http://paperpile.com/b/TvDHDA/eB1n
http://dx.doi.org/10.4103/0970-9290.29869
http://dx.doi.org/10.4103/0970-9290.29869
http://paperpile.com/b/TvDHDA/TdhSe
http://paperpile.com/b/TvDHDA/TdhSe
http://paperpile.com/b/TvDHDA/TdhSe
http://paperpile.com/b/TvDHDA/TdhSe
http://paperpile.com/b/TvDHDA/TdhSe
http://paperpile.com/b/TvDHDA/TdhSe
http://paperpile.com/b/TvDHDA/TdhSe
http://paperpile.com/b/TvDHDA/lCnMm
http://paperpile.com/b/TvDHDA/lCnMm
http://paperpile.com/b/TvDHDA/lCnMm
http://paperpile.com/b/TvDHDA/lCnMm
http://paperpile.com/b/TvDHDA/lCnMm
http://paperpile.com/b/TvDHDA/C21Ns
http://paperpile.com/b/TvDHDA/C21Ns
http://paperpile.com/b/TvDHDA/C21Ns
http://paperpile.com/b/TvDHDA/C21Ns
http://paperpile.com/b/TvDHDA/C21Ns
http://paperpile.com/b/TvDHDA/C21Ns
http://paperpile.com/b/TvDHDA/C21Ns
http://paperpile.com/b/TvDHDA/C21Ns
http://paperpile.com/b/TvDHDA/VG5F2
http://paperpile.com/b/TvDHDA/VG5F2
http://paperpile.com/b/TvDHDA/VG5F2
http://paperpile.com/b/TvDHDA/VG5F2
http://paperpile.com/b/TvDHDA/VG5F2
http://paperpile.com/b/TvDHDA/CGoSC
http://paperpile.com/b/TvDHDA/CGoSC
http://paperpile.com/b/TvDHDA/CGoSC
http://paperpile.com/b/TvDHDA/CGoSC
http://paperpile.com/b/TvDHDA/CGoSC
http://paperpile.com/b/TvDHDA/CGoSC
http://paperpile.com/b/TvDHDA/CGoSC
http://paperpile.com/b/TvDHDA/SnuiD
http://paperpile.com/b/TvDHDA/SnuiD
http://paperpile.com/b/TvDHDA/SnuiD
http://paperpile.com/b/TvDHDA/SnuiD
http://paperpile.com/b/TvDHDA/RqSR0
http://paperpile.com/b/TvDHDA/RqSR0
http://paperpile.com/b/TvDHDA/RqSR0
http://paperpile.com/b/TvDHDA/RqSR0
http://paperpile.com/b/TvDHDA/RqSR0
http://paperpile.com/b/TvDHDA/RqSR0
http://paperpile.com/b/TvDHDA/RqSR0
http://paperpile.com/b/TvDHDA/RqSR0
http://paperpile.com/b/TvDHDA/8441Y
http://paperpile.com/b/TvDHDA/8441Y
http://paperpile.com/b/TvDHDA/8441Y
http://paperpile.com/b/TvDHDA/8441Y
http://paperpile.com/b/TvDHDA/4Kxnw
http://paperpile.com/b/TvDHDA/4Kxnw
http://paperpile.com/b/TvDHDA/4Kxnw
http://paperpile.com/b/TvDHDA/4Kxnw
http://paperpile.com/b/TvDHDA/4Kxnw
http://paperpile.com/b/TvDHDA/4Kxnw
http://paperpile.com/b/TvDHDA/JzHql
http://paperpile.com/b/TvDHDA/JzHql
http://paperpile.com/b/TvDHDA/JzHql
http://paperpile.com/b/TvDHDA/JzHql
http://paperpile.com/b/TvDHDA/JzHql
http://paperpile.com/b/TvDHDA/JzHql
http://paperpile.com/b/TvDHDA/JzHql
http://paperpile.com/b/TvDHDA/JzHql

HIV Nursing 2023; 23(3): 146-156

17.

18.

19.

20.

21.

22.

23.

Wadhwa R, Paudel KR, Chin LH,
Hon CM, Madheswaran T, Gupta G,
et al. Anti-inflammatory and
anticancer activities of Naringenin-
loaded liquid crystalline
nanoparticles in vitro. J Food
Biochem. 2021 Jan;45(1):e13572.
Reddy P, Krithikadatta J, Srinivasan
V, Raghu S, Velumurugan N. Dental
Caries Profile and Associated Risk
Factors Among Adolescent School
Children in an Urban South-Indian
City. Oral Health Prev Dent. 2020
Apr 1;18(1):379-86.

Eapen BV, Baig MF, Avinash S. An
Assessment of the Incidence of
Prolonged Postoperative Bleeding
After Dental Extraction Among
Patients on Uninterrupted Low Dose
Aspirin Therapy and to Evaluate the
Need to Stop Such Medication Prior
to Dental Extractions. J Maxillofac
Oral Surg. 2017 Mar;16(1):48-52.
Devarajan Y, Nagappan B, Choubey
G, Vellaiyan S, Mehar K. Renewable
Pathway and Twin Fueling Approach
on Ignition Analysis of a Dual-
Fuelled Compression Ignition
Engine. Energy Fuels. 2021 Jun
17;35(12):9930-6.

Barabadi H, Mojab F, Vahidi H,
Marashi B, Talank N, Hosseini O, et
al. Green synthesis, characterization,
antibacterial and biofilm inhibitory
activity of silver nanoparticles
compared to commercial silver
nanoparticles [Internet]. Vol. 129,
Inorganic Chemistry
Communications. 2021. p. 108647.
Available from:
http://dx.doi.org/10.1016/j.inoche.20
21.108647

Manickam A, Devarasan E,
Manogaran G, Priyan MK,
Varatharajan R, Hsu CH, et al. Score
level based latent fingerprint
enhancement and matching using
SIFT feature. Multimed Tools Appl.
2019 Feb 1;78(3):3065-85.
Subramaniam N, Muthukrishnan A.

24,

25.

26.

217.

28.

29.

Ranges of Body Mass Index (BMI) in Iraqi ....

Oral  mucositis and  microbial
colonization in oral cancer patients
undergoing radiotherapy and
chemotherapy: A prospective
analysis in a tertiary care dental
hospital [Internet]. Vol. 10, Journal
of Investigative and  Clinical
Dentistry. 2019. Available from:
http://dx.doi.org/10.1111/jicd.12454
Rohit Singh T, Ezhilarasan D.
Ethanolic Extract of Lagerstroemia
Speciosa  (L.)  Pers., Induces
Apoptosis and Cell Cycle Arrest in
HepG2  Cells.  Nutr  Cancer.
2020;72(1):146-56.

Wahab PUA, Abdul Wahab PU,
Senthil Nathan P, Madhulaxmi M,
Muthusekhar MR, Loong SC, et al.
Risk Factors for Post-operative
Infection Following Single Piece
Osteotomy [Internet]. Vol. 16,
Journal of Maxillofacial and Oral
Surgery. 2017. p. 328-32. Available
from:
http://dx.doi.org/10.1007/s12663-
016-0983-6
Krishnamurthy A,
Ramalingam K, Natesan A,
Premkumar P, Ramani P, et al.
Glandular odontogenic cyst: report of
two cases and review of literature.
Head Neck Pathol. 2009
Jun;3(2):153-8.

Surapaneni KM, Vishnu Priya V,
Mallika J. Effect of pioglitazone,
quercetin, and hydroxy citric acid on
vascular endothelial growth factor
messenger RNA (VEGF mRNA)
expression in experimentally induced
nonalcoholic steatohepatitis (NASH).
Turk J Med Sci. 2015;45(3):542-6.
Zhao Y, Dang M, Zhang W, Lei Y,
Ramesh T, Priya Veeraraghavan V,
et al. Neuroprotective effects of
Syringic acid against aluminium
chloride induced oxidative stress
mediated neuroinflammation in rat
model of Alzheimer’s disease. J
Funct Foods. 2020 Aug 1;71:104009.
Dave PH, Vishnupriya V, Gayathri

Sherlin  HJ,

155


http://paperpile.com/b/TvDHDA/oCm4Q
http://paperpile.com/b/TvDHDA/oCm4Q
http://paperpile.com/b/TvDHDA/oCm4Q
http://paperpile.com/b/TvDHDA/oCm4Q
http://paperpile.com/b/TvDHDA/oCm4Q
http://paperpile.com/b/TvDHDA/oCm4Q
http://paperpile.com/b/TvDHDA/oCm4Q
http://paperpile.com/b/TvDHDA/tBl6E
http://paperpile.com/b/TvDHDA/tBl6E
http://paperpile.com/b/TvDHDA/tBl6E
http://paperpile.com/b/TvDHDA/tBl6E
http://paperpile.com/b/TvDHDA/tBl6E
http://paperpile.com/b/TvDHDA/tBl6E
http://paperpile.com/b/TvDHDA/tBl6E
http://paperpile.com/b/TvDHDA/lmBiU
http://paperpile.com/b/TvDHDA/lmBiU
http://paperpile.com/b/TvDHDA/lmBiU
http://paperpile.com/b/TvDHDA/lmBiU
http://paperpile.com/b/TvDHDA/lmBiU
http://paperpile.com/b/TvDHDA/lmBiU
http://paperpile.com/b/TvDHDA/lmBiU
http://paperpile.com/b/TvDHDA/lmBiU
http://paperpile.com/b/TvDHDA/lmBiU
http://paperpile.com/b/TvDHDA/KYVR1
http://paperpile.com/b/TvDHDA/KYVR1
http://paperpile.com/b/TvDHDA/KYVR1
http://paperpile.com/b/TvDHDA/KYVR1
http://paperpile.com/b/TvDHDA/KYVR1
http://paperpile.com/b/TvDHDA/KYVR1
http://paperpile.com/b/TvDHDA/KYVR1
http://paperpile.com/b/TvDHDA/m3xOQ
http://paperpile.com/b/TvDHDA/m3xOQ
http://paperpile.com/b/TvDHDA/m3xOQ
http://paperpile.com/b/TvDHDA/m3xOQ
http://paperpile.com/b/TvDHDA/m3xOQ
http://paperpile.com/b/TvDHDA/m3xOQ
http://paperpile.com/b/TvDHDA/m3xOQ
http://paperpile.com/b/TvDHDA/m3xOQ
http://paperpile.com/b/TvDHDA/m3xOQ
http://paperpile.com/b/TvDHDA/m3xOQ
http://dx.doi.org/10.1016/j.inoche.2021.108647
http://dx.doi.org/10.1016/j.inoche.2021.108647
http://paperpile.com/b/TvDHDA/uCqpl
http://paperpile.com/b/TvDHDA/uCqpl
http://paperpile.com/b/TvDHDA/uCqpl
http://paperpile.com/b/TvDHDA/uCqpl
http://paperpile.com/b/TvDHDA/uCqpl
http://paperpile.com/b/TvDHDA/uCqpl
http://paperpile.com/b/TvDHDA/uCqpl
http://paperpile.com/b/TvDHDA/9Ed1l
http://paperpile.com/b/TvDHDA/9Ed1l
http://paperpile.com/b/TvDHDA/9Ed1l
http://paperpile.com/b/TvDHDA/9Ed1l
http://paperpile.com/b/TvDHDA/9Ed1l
http://paperpile.com/b/TvDHDA/9Ed1l
http://paperpile.com/b/TvDHDA/9Ed1l
http://paperpile.com/b/TvDHDA/9Ed1l
http://paperpile.com/b/TvDHDA/9Ed1l
http://paperpile.com/b/TvDHDA/9Ed1l
http://dx.doi.org/10.1111/jicd.12454
http://paperpile.com/b/TvDHDA/bTKT7
http://paperpile.com/b/TvDHDA/bTKT7
http://paperpile.com/b/TvDHDA/bTKT7
http://paperpile.com/b/TvDHDA/bTKT7
http://paperpile.com/b/TvDHDA/bTKT7
http://paperpile.com/b/TvDHDA/bTKT7
http://paperpile.com/b/TvDHDA/790tH
http://paperpile.com/b/TvDHDA/790tH
http://paperpile.com/b/TvDHDA/790tH
http://paperpile.com/b/TvDHDA/790tH
http://paperpile.com/b/TvDHDA/790tH
http://paperpile.com/b/TvDHDA/790tH
http://paperpile.com/b/TvDHDA/790tH
http://paperpile.com/b/TvDHDA/790tH
http://paperpile.com/b/TvDHDA/790tH
http://paperpile.com/b/TvDHDA/790tH
http://dx.doi.org/10.1007/s12663-016-0983-6
http://dx.doi.org/10.1007/s12663-016-0983-6
http://paperpile.com/b/TvDHDA/6ocF7
http://paperpile.com/b/TvDHDA/6ocF7
http://paperpile.com/b/TvDHDA/6ocF7
http://paperpile.com/b/TvDHDA/6ocF7
http://paperpile.com/b/TvDHDA/6ocF7
http://paperpile.com/b/TvDHDA/6ocF7
http://paperpile.com/b/TvDHDA/6ocF7
http://paperpile.com/b/TvDHDA/HnKpv
http://paperpile.com/b/TvDHDA/HnKpv
http://paperpile.com/b/TvDHDA/HnKpv
http://paperpile.com/b/TvDHDA/HnKpv
http://paperpile.com/b/TvDHDA/HnKpv
http://paperpile.com/b/TvDHDA/HnKpv
http://paperpile.com/b/TvDHDA/HnKpv
http://paperpile.com/b/TvDHDA/HnKpv
http://paperpile.com/b/TvDHDA/rdRZa
http://paperpile.com/b/TvDHDA/rdRZa
http://paperpile.com/b/TvDHDA/rdRZa
http://paperpile.com/b/TvDHDA/rdRZa
http://paperpile.com/b/TvDHDA/rdRZa
http://paperpile.com/b/TvDHDA/rdRZa
http://paperpile.com/b/TvDHDA/rdRZa
http://paperpile.com/b/TvDHDA/rdRZa
http://paperpile.com/b/TvDHDA/mMSCk

HIV Nursing 2023; 23(3): 146-156

30.

31.

32.

33.

34.

35.

36.

R. Herbal remedies for anxiety and
depression-a  review.  Research
Journal of Pharmacy and
Technology. 2016;9(8):1253-6.
Balaji V, Priya VV, Gayathri R.
Awareness of risk factors for obesity
among College students in Tamil
Nadu: A Questionnaire based study.
Research Journal of Pharmacy and
Technology; Raipur. 2017
May;10(5):1367-9.

Manohar J, Gayathri R, Vishnupriya
V. Tenderisation of meat using
bromelain from pineapple extract. Int
J Pharm Sci Rev Res.
2016;39(1):81-5.

Mohan SK, Veeraraghavan VP, Jainu
M. Effect of pioglitazone, quercetin
and hydroxy citric acid on
extracellular matrix components in
experimentally induced non-
alcoholic steatohepatitis. Iran J Basic
Med Sci. 2015 Aug;18(8):832-6.
Surapaneni KM, Priya VV, Mallika
J.  Pioglitazone, quercetin  and
hydroxy citric acid effect on
cytochrome P450 2E1 (CYP2E1)
enzyme levels in experimentally
induced non alcoholic steatohepatitis
(NASH). Eur Rev Med Pharmacol
Sci. 2014;18(18):2736-41.

Bolla SR, Mohammed Al-Subaie A,
Yousuf Al-Jindan R, Papayya
Balakrishna J, Kanchi Ravi P,
Veeraraghavan VP, et al. In vitro

wound healing potency  of
methanolic leaf  extract of
Aristolochia saccata is possibly

mediated by its stimulatory effect on
collagen-1 expression. Heliyon. 2019
May;5(5):e01648.

Selvaraj K, Sivakumar G, Priya
Veeraraghavan V, Dandannavar VS,
Veeraraghavan GR, Rengasamy G, et
al. Asparagus Racemosus -A Review
[Internet].  Systematic  Reviews.
Available from:
https://www.sysrevpharm.org/articles
/asparagus-racemosus--a-review.pdf
Ansari S, Bari A, Ullah R,

37.

Ranges of Body Mass Index (BMI) in Iraqi ....

Mathanmohun M, Veeraraghavan
VP, Sun Z. Gold nanoparticles
synthesized with Smilax glabra
rhizome modulates the anti-obesity
parameters in high-fat diet and
streptozotocin induced obese
diabetes rat model. J Photochem
Photobiol B. 2019 Dec;201:111643.
Jayaraman S, Devarajan N,
Rajagopal P, Babu S, Ganesan SK,
Veeraraghavan VP, et al. B-Sitosterol
Circumvents  Obesity Induced
Inflammation and Insulin Resistance
by down-Regulating IKKP/NF-xB
and JNK Signaling Pathway in
Adipocytes of Type 2 Diabetic Rats.
Molecules [Internet]. 2021 Apr
6;26(7). Available from:
http://dx.doi.org/10.3390/molecules?
6072101

156


http://paperpile.com/b/TvDHDA/mMSCk
http://paperpile.com/b/TvDHDA/mMSCk
http://paperpile.com/b/TvDHDA/mMSCk
http://paperpile.com/b/TvDHDA/mMSCk
http://paperpile.com/b/TvDHDA/bZlZd
http://paperpile.com/b/TvDHDA/bZlZd
http://paperpile.com/b/TvDHDA/bZlZd
http://paperpile.com/b/TvDHDA/bZlZd
http://paperpile.com/b/TvDHDA/bZlZd
http://paperpile.com/b/TvDHDA/bZlZd
http://paperpile.com/b/TvDHDA/bZlZd
http://paperpile.com/b/TvDHDA/rhBP4
http://paperpile.com/b/TvDHDA/rhBP4
http://paperpile.com/b/TvDHDA/rhBP4
http://paperpile.com/b/TvDHDA/rhBP4
http://paperpile.com/b/TvDHDA/rhBP4
http://paperpile.com/b/TvDHDA/a5aV2
http://paperpile.com/b/TvDHDA/a5aV2
http://paperpile.com/b/TvDHDA/a5aV2
http://paperpile.com/b/TvDHDA/a5aV2
http://paperpile.com/b/TvDHDA/a5aV2
http://paperpile.com/b/TvDHDA/a5aV2
http://paperpile.com/b/TvDHDA/a5aV2
http://paperpile.com/b/TvDHDA/pdx8R
http://paperpile.com/b/TvDHDA/pdx8R
http://paperpile.com/b/TvDHDA/pdx8R
http://paperpile.com/b/TvDHDA/pdx8R
http://paperpile.com/b/TvDHDA/pdx8R
http://paperpile.com/b/TvDHDA/pdx8R
http://paperpile.com/b/TvDHDA/pdx8R
http://paperpile.com/b/TvDHDA/pdx8R
http://paperpile.com/b/TvDHDA/qKpS9
http://paperpile.com/b/TvDHDA/qKpS9
http://paperpile.com/b/TvDHDA/qKpS9
http://paperpile.com/b/TvDHDA/qKpS9
http://paperpile.com/b/TvDHDA/qKpS9
http://paperpile.com/b/TvDHDA/qKpS9
http://paperpile.com/b/TvDHDA/qKpS9
http://paperpile.com/b/TvDHDA/qKpS9
http://paperpile.com/b/TvDHDA/qKpS9
http://paperpile.com/b/TvDHDA/qKpS9
http://paperpile.com/b/TvDHDA/LEJTc
http://paperpile.com/b/TvDHDA/LEJTc
http://paperpile.com/b/TvDHDA/LEJTc
http://paperpile.com/b/TvDHDA/LEJTc
http://paperpile.com/b/TvDHDA/LEJTc
http://paperpile.com/b/TvDHDA/LEJTc
https://www.sysrevpharm.org/articles/asparagus-racemosus--a-review.pdf
https://www.sysrevpharm.org/articles/asparagus-racemosus--a-review.pdf
http://paperpile.com/b/TvDHDA/vJQiP
http://paperpile.com/b/TvDHDA/vJQiP
http://paperpile.com/b/TvDHDA/vJQiP
http://paperpile.com/b/TvDHDA/vJQiP
http://paperpile.com/b/TvDHDA/vJQiP
http://paperpile.com/b/TvDHDA/vJQiP
http://paperpile.com/b/TvDHDA/vJQiP
http://paperpile.com/b/TvDHDA/vJQiP
http://paperpile.com/b/TvDHDA/vJQiP
http://paperpile.com/b/TvDHDA/1NWJr
http://paperpile.com/b/TvDHDA/1NWJr
http://paperpile.com/b/TvDHDA/1NWJr
http://paperpile.com/b/TvDHDA/1NWJr
http://paperpile.com/b/TvDHDA/1NWJr
http://paperpile.com/b/TvDHDA/1NWJr
http://paperpile.com/b/TvDHDA/1NWJr
http://paperpile.com/b/TvDHDA/1NWJr
http://paperpile.com/b/TvDHDA/1NWJr
http://paperpile.com/b/TvDHDA/1NWJr
http://dx.doi.org/10.3390/molecules26072101
http://dx.doi.org/10.3390/molecules26072101

