‘@// JOURNAL OF COMPLEMENTARY Journal of Complementary Medicine Research, ISSN: 2146-8397 Vol. 13, No. 5, 2022 (pp. 64-68)

RESEARCH ARTICLE

WWW.JOCMR.COM

In Vitro Evaluation of Anti- Microbial Activity
of Manuka Honey Against Oral Pathogens

S Padmalochini !, R.V.Geetha?*, T. Lakshmi 3
'Department of Microbiology, Saveetha Dental College and Hospitals, Saveetha Institute of Medical and Technical Sciences, Chennai,
Tamilnadu, India.
2Professor, Department of Microbiology, Saveetha Dental College and Hospitals, Saveetha Institute of Medical and Technical Sciences,
Chennai, Tamilnadu, India.
3Centre for Transdisciplinary Research, Department of Pharmacology, Saveetha Dental College and Hospitals, Saveetha Institute of Medical
and Technical Sciences, Chennai, Tamilnadu, India.

ABSTRACT

Introduction: Manuka honey is a monofloral honey synthesized from the nectar of the flower Leptospermum scoparium
which is simply the manuka plant. The health benefits of manuka honey is uncountable. It is known from the ancient
civilization that it has numerous therapeutic properties like wound healing, treatment for ulcers, epithelial regenerations.
It is also found to have so many biological activities such as antioxidant, antimicrobial, and anti proliferation activities.
The aim of the present study is to evaluate the antimicrobial property of manuka honey against oral pathogens.

Materials and methods: Streptococcus mutans and Enterococcus faecalis were used for the study. The bacterial strains
were maintained in nutrient agar slope at 4°C in the microbiology laboratory.

Screening of antibacterial activity (Agar well diffusion assay): Broth culture of the test organisms is prepared which is
compared to 0.5 Mc farland standards. The lawn culture is made on Muller Hinton Agar (MHA). The wells were cut using
sterile cork borers. Different concentrations of the manuka honey (25pL, 50uL, 100uL) added to the wells. The culture
plate is incubated at 37°C. Then the zone of inhibition is measured in mm diameter and the results were tabulated.
Results: The measure of the zone of inhibition of the S mutans and E faecalis is shown in table 1. As the concentration of
the manuka honey increased the zone of inhibition of both the bacteria increased.

Conclusion: Within the limits of the study it can be concluded that the manuka honey is effective against pathogens. Much

more in vivo studies are required to prove the efficacy of this absolutely excellent product to this world.
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INTRODUCTION

Manuka honey is a monofloral honey synthesized from the nectar of the flower
Leptospermum scoparium which is simply the manuka plant. This honey is exported only from
New Zealand which is the speciality of this honey. This variety of honey is produced by the
honey bees apis mellifera from the manuka plants. Interestingly Manuka honey has high levels
of Methylglyoxal (MGO) which is formed from the dihydroxyacetone (DHA) which is known to
be correlated with the antibacterial activity. The properties of the honey include: they are
very thick and tasty. It is the most expensive honey in the world because it is very rare.
Manuka honey in its purest form would cost around 99,000 for 1g. In addition to its rare
conditions, it also takes honey bees around 22,700 individual trips to collect enough nectar
[4-6].
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The health benefits of manuka honey is uncountable. It is
known from the ancient civilization that it has numerous
therapeutic properties like wound healing, treatment for
ulcers, epithelial regenerations. It is also found to have so
many biological activities such as antioxidant, antimicrobial,
and anti proliferation activities. It is exploited by the
researchers in the area of tissue engineering to design
templates for regeneration [7,8]. The quality test for manuka
honey is done by checking the UMF rating. More the UMF value,
the more antibacterial activity it has. It is also widely used in
the food and cosmetic industry [9].

To explore more about manuka honey it has antiviral
properties. It attacks the microorganisms with the substance
MGO. It helps in the healing of minor and major injuries. In US
manuka honey infused bandages have been approved for over
the counter and prescription sales. It is more potent
particularly against the influenza virus [10]. Manuka honey is
less effective against the treatment of fungal infections caused
by Candida albicans and dermatophytes. This is due to the
reason that it lacks hydrogen peroxide which is essential for
the antifungal activity [11]. Since manuka honey has higher
UMF it has a high antibacterial property [12]. Manuka honey
is proven to have a good anti-inflammatory response. The
inflammation associated with ulcerative colitis, inflammatory
bowel disease is due to overexpression of the inflammatory
cells due to increased oxidant activity which has a good effect
when treated with manuka honey. It is proven that manuka
honey has a high amount of phenolic compounds which reduce
free radicals that contribute to antioxidant activity [13] [14].

Oral pathogens pose a great threat to mankind. It is mostly
spread by aerosols released from the dental clinics that could
be spread to society very easily. Some of the oral pathogens
are Streptococcus mutans, Porphyromonas gingivalis,
Staphylococcus, and Lactobacillus. Since Manuka honey has

antibacterial activity it can be used to treat diseases caused by
oral pathogens [15]. The aim of the present study is to evaluate
the antimicrobial property of manuka honey against oral
pathogens.

MATERIALS AND METHODS

Streptococcus mutans and Enterococcus faecalis were used for
the study. The bacterial strains were maintained in nutrient
agar slope at 4°C in the microbiology laboratory.

Screening of antibacterial activity (Agar well diffusion
assay)

Broth culture of the test organisms is prepared compared to
0.5 Mc farland standards. The lawn culture of the broth culture
was made on Muller Hinton Agar (MHA). The wells were cut
using sterile cork borers. Different concentrations of the
manuka honey (25pL, 50pL, 100puL) were added to the wells.
The culture plate is incubated at 37°C overnight. Then the zone
of inhibition is measured in mm diameter and the results were
tabulated. The test in done in triplicate to avoid errors.

RESULTS

Anti bacterial activity of Manuka honey was evaluated using
agar well diffusion assay against Streptococcus mutans and
Enterococcus faecalis. The zone of inhibition is recorded (in
mm diameter) and shown in table 1. As the concentration of
the manuka honey increased the zone of inhibition of both the
bacteria increased. Manuka honey showed significant inhibitory
effect against Streptococcus mutans (21mm), and
Enterococcus faecalis (19 mm) at 100pL concentration,

Fig.1: represents the zone of inhibition exhibited by the Streptococcus mutans at different concentrations of the manuka honey.
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Table 1: showing the tabulation of the values of the zone of inhibition in mm diameter.

concentrations S mutans E faecalis

25uL 9mm -

50pL 14mm 11mm

100pL 21mm 19mm

2%CHX 26mm 24mm
DISCUSSION (1z).

The reason to study manuka honey and its antimicrobial
activity is that many microorganisms have become resistant to
the specific antibiotics prescribed by the physicians. So, there
arises a need to switch for an alternative which is safe and does
not have any side effects [16]. It is reported in a study that
gram negative bacteria has become the serious antibiotic
resistant ones. Among them is Pseudomonas aeruginosa, a
serious nosocomial pathogen posing threat to humans [17].
Now here comes the role of manuka honey as it can be an
alternative in the treatment protocols. It is widely being used
in treating diabetic ulcers, burns, and non healing wounds. It
also has shown that it can combat even the MRSA ( methicillin
resistant staphylococcus aureus). Among the available honey,
manuka honey has the ability to release hydrogen peroxide
which is helpful in eradicating bacterial activity [18].

The antibacterial activity of the manuka honey is due to MGO
and hydrogen peroxide [1] as it was described earlier. Other
important factors which contribute for the antibacterial
activity are P, osmotic pressure, low protein content hyper-
osmolality effect, different grades of flavonoids etc. There are
many studies reporting the antibacterial activity in terms of
MIC [2,3]. In the present study we used the zone of inhibition
as a parameter to measure the antibacterial activity. We found
that at high concentration of the manuka honey it was able to
eliminate the growth of the pathogens.

Some of the unique features which differentiates manuka
honey from other honey is that its antibacterial activity is
independent in inducing the inflammatory cytokines during an
immune response. Depending upon the species of a bacteria it
can even alter the shape and size of the bacteria also [19].
Manuka honey can be effective against the S aureus biofilms
also. It may oppose the growth at low concentrations which is
a much needed weapon against several pathogens. The
mechanism of the biofilm destruction is by the reduction in the
biofilm mass by killing the bacterial cells entrapped in the
biofilm matrices. This mechanism is due to the complexity of
the honey components which work alone or in groups to
prevent the resistance of the pathogens against the honey [20].

Synergistic activities of manuka honey with the available
antibiotics can be a better option as it is more effective against
the pathogens. For example oxacillin can be combined with
manuka honey to act against antibiotic resistant bacteria such
as MRSA. This was experimented because as we know manuka
honey can be effective against biofilms. If this is combined with
the conventional antibiotics good antibacterial activity can be
explored. Some of the antibiotics which can be given
synergistically are oxacillin, clindamycin and rifampicin [21]

Therefore, manuka honey can be implicated not only in the
field of medicine but also in dentistry. There are several
researches made on the use of manuka honey to treat oral
pathogens. So many researchers incorporated manuka honey in
dental treatment protocols and in some of the dental products.
Nayak et al incorporated manuka honey in mouthwash and
found that there was reduction in plaque formation and
preventing the formation of the oral biofilms compared to the
conventionally used xylitol chewing gums. It is moreover a
safer option than xylitol because it is a natural product [22]. It
can be wused in the periodontal applications and
demineralization as a topical agent [23]. It can also be used as
a root canal disinfectant, infusing suture threads in manuka
honey and wound dressing material in chronic non healing
discharging wounds as it has a high wound healing property [24]
[25]. Our team has extensive knowledge and research
experience that has translated into high quality
publications[26-35].

Since manuka honey is not cost effective and not easily
available, difficulties might arise in incorporation of the
product commercially. Further much more in vivo studies are
required to check the acceptance of the human immune system
and other issues in introducing manuka honey in the
pharmaceutical world.

CONCLUSION

Within the limits of the study it can be concluded that the
manuka honey is effective against pathogens. Much more in
vivo studies are required to prove the efficacy of this
absolutely excellent product to this world.

ACKNOWLEDGEMENT

The authors would like to thank orange lab, center for
infectious diseases, Saveetha Dental College and Hospitals,
Saveetha Institute of medical and technical Sciences,Saveetha
University for providing research laboratory facilities to carry
out the study.

Funding Source

The present project was funded by Saveetha Institute of
Medical and Technical sciences Saveetha Dental college and
hospital Saveetha University Veeramalai Associates

-Journal of Complementary Medicine Research | Volume 13 | Issue 5

1 2022



https://paperpile.com/c/JoVvRF/lDGY
https://paperpile.com/c/JoVvRF/nQ7B
https://paperpile.com/c/JoVvRF/oEJe
https://paperpile.com/c/JoVvRF/Qp3t
https://paperpile.com/c/JoVvRF/vV40%2BaDPh
https://paperpile.com/c/JoVvRF/tXf3
https://paperpile.com/c/JoVvRF/ecuY
https://paperpile.com/c/JoVvRF/5cw4
https://paperpile.com/c/JoVvRF/jWny
https://paperpile.com/c/JoVvRF/qivT
https://paperpile.com/c/JoVvRF/78s9
https://paperpile.com/c/JoVvRF/FgTU
https://paperpile.com/c/JoVvRF/bBcu
https://paperpile.com/c/JoVvRF/RDoN%2Bn3xB%2BBHbm%2BuJtX%2B0e0W%2BSR35%2BMumE%2BP7Oa%2BHr9u%2BtqLV

Padmalochini S et al : In Vitro Evaluation of Anti- Microbial Activity of Manuka Honey Against Oral Pathogens.

CONFLICT OF INTEREST

The author declares that there was no conflict of interest in
the present study.

Ethical approval-NA

Informed Consent- None declared

Authorship contribution

PS compiled the manuscript RVG conducted the study LT
designed the study

Authors Contribution

PADMALOCHINI S: Literature search, data collection, analysis,
manuscript drafting.
Dr. R. V. GEETHA: Data verification, manuscript drafting.

REFERENCES

1.  Wijesinghe M, Perrin K, Ranchord A, Simmonds M, Weatherall
M, Beasley R. Routine use of oxygen in the treatment of
myocardial infarction: systematic review [Internet]. Vol. 95,
Heart. 2008. p. 198-202. Available from:
http://dx.doi.org/10.1136/hrt.2008.148742

2. Fernandez-Cabezudo MJ, El-Kharrag R, Torab F, Bashir G,
George JA, El-Taji H, et al. Intravenous Administration of
Manuka Honey Inhibits Tumor Growth and Improves Host
Survival When Used in Combination with Chemotherapy in a
Melanoma Mouse Model [Internet]. Vol. 8, PLoS ONE. 2013. p.
e55993. Available from:
http://dx.doi.org/10.1371/journal.pone.0055993

3. Kwok T, Kirkpatrick G, Yusof H, Portokalakis I, Nigam P, Owusu-
Apenten R. Rapid Colorimetric Determination of Methylglyoxal
Equivalents for Manuka Honey [Internet]. Vol. 7, Journal of
Advances in Biology & Biotechnology. 2016. p. 1-6. Available
from: http://dx.doi.org/10.9734/jabb/2016/26592

4. Carter DA, Blair SE, Cokcetin NN, Bouzo D, Brooks P, Schothauer
R, et al. Therapeutic Manuka Honey: No Longer So Alternative.
Front Microbiol. 2016 Apr 20;7:569.

5. El-Senduny FF, Hegazi NM, Abd Elghani GE, Farag MA. Manuka
honey, a unique mono-floral honey. A comprehensive review of
its bioactives, metabolism, action mechanisms, and therapeutic
merits [Internet]. Vol. 42, Food Bioscience. 2021. p. 101038.
Available from: http://dx.doi.org/10.1016/j.fbio.2021.101038

6. Institute NC, National Cancer Institute. Manuka Honey
[Internet]. Definitions. 2020. Available from:
http://dx.doi.org/10.32388/w10rp0

7. Niaz K, Magbool F, Bahadar H, Abdollahi M. Health Benefits of
Manuka Honey as an Essential Constituent for Tissue
Regeneration. Curr Drug Metab. 2017;18(10):881-92.

8. Speer SL, Schreyack GE. Manuka Honey: A Tissue Engineering
Essential Ingredient [Internet]. Vol. 06, Journal of Tissue
Science & Engineering. 2015. Available from:
http://dx.doi.org/10.4172/2157-7552.1000e130

9. Girma A, Seo W, She RC. Antibacterial activity of varying UMF-
graded Manuka  honeys. PLoS  One. 2019  Oct
25;14(10):e0224495.

10. Watanabe K, Rahmasari R, Matsunaga A, Haruyama T, Kobayashi
N. Anti-influenza viral effects of honey in vitro: potent high
activity of manuka honey. Arch Med Res. 2014 Jul;45(5):359-65.

11. Groot T de, de Groot T, Janssen T, Faro D, Cremers NAJ,
Chowdhary A, et al. Antifungal Activity of a Medical-Grade
Honey Formulation against Candida auris [Internet]. Vol. 7,
Journal of Fungi. 2021. p. 50. Available from:

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

http://dx.doi.org/10.3390/j0of7010050

Johnston M, McBride M, Dahiya D, Owusu-Apenten R, Nigam PS.
Antibacterial activity of Manuka honey and its components: An
overview. AIMS Microbiol. 2018 Nov 27;4(4):655-64.

Almasaudi SB, Abbas AT, Al-Hindi RR, El-Shitany NA, Abdel-
Dayem UA, Ali SS, et al. Manuka Honey Exerts Antioxidant and
Anti-Inflammatory Activities That Promote Healing of Acetic
Acid-Induced Gastric Ulcer in Rats. Evid Based Complement
Alternat Med. 2017 Jan 19;2017:5413917.

Almasaudi SB, El-Shitany NA, Abbas AT, Abdel-dayem UA, Ali SS,
Al Jaouni SK, et al. Antioxidant, Anti-inflammatory, and
Antiulcer Potential of Manuka Honey against Gastric Ulcer in
Rats. Oxid Med Cell Longev. 2016;2016:3643824.

Deglovic J, Majtanova N, Majtan J. Antibacterial and Antibiofilm
Effect of Honey in the Prevention of Dental Caries: A Recent
Perspective. Foods [Internet]. 2022 Sep 2;11(17). Available
from: http://dx.doi.org/10.3390/foods11172670

Linder KE, Nicolau DP, Nailor MD. Predicting and preventing
antimicrobial resistance utilizing pharmacodynamics: Part |
gram positive bacteria [Internet]. Vol. 12, Expert Opinion on
Drug Metabolism & Toxicology. 2016. p. 267-80. Available from:
http://dx.doi.org/10.1517/17425255.2016.1141197

Pages JM, Amaral L. Mechanisms of drug efflux and strategies to
combat them: Challenging the efflux pump of Gram-negative
bacteria [Internet]. Vol. 1794, Biochimica et Biophysica Acta
(BBA) - Proteins and Proteomics. 2009. p. 826-33. Available
from: http://dx.doi.org/10.1016/j.bbapap.2008.12.011

Otto M. Staphylococcus epidermidis — the “accidental”
pathogen [Internet]. Vol. 7, Nature Reviews Microbiology. 2009.
p. 555-67. Available from:
http://dx.doi.org/10.1038/nrmicro2182

AL-Waili N, Al Ghamdi A, Ansari MJ, Al-Attal Y, Al-Mubarak A,
Salom K. Differences in Composition of Honey Samples and Their
Impact on the Antimicrobial Activities against Drug
Multiresistant Bacteria and Pathogenic Fungi [Internet]. Vol. 44,
Archives of Medical Research. 2013. p. 307-16. Available from:
http://dx.doi.org/10.1016/j.arcmed.2013.04.009

Begoun P, Barron B, Stordahl D. The Best Skin of Your Life Starts
Here: Busting Beauty Myths So You Know What to Use and Why.
2015. 400 p.

Jenkins R, Burton N, Cooper R. Effect of manuka honey on the
expression of universal stress protein A in meticillin-resistant
Staphylococcus aureus [Internet]. Vol. 37, International Journal
of Antimicrobial Agents. 2011. p. 373-6. Available from:
http://dx.doi.org/10.1016/j.ijantimicag.2010.11.036

Nayak PA, Nayak UA, Mythili R. Effect of Manuka honey,
chlorhexidine gluconate and xylitol on the clinical levels of
dental plaque. Contemp Clin Dent. 2010 Oct;1(4):214-7.

Safii SH, Tompkins GR, Duncan WJ. Periodontal Application of
Manuka Honey: Antimicrobial and Demineralising Effects In
Vitro. Int J Dent. 2017 Mar 14;2017:9874535.

Kumar ND, Deepak Kumar N. Comparison of the Antibacterial
Efficacy of Manuka Honey Against E.faecalis and E.coli - An In
vitro Study [Internet]. JOURNAL OF CLINICAL AND DIAGNOSTIC
RESEARCH. 2014. Available from:
http://dx.doi.org/10.7860/jcdr/2014/9676.4738

Kapoor N, Yadav R. Manuka honey: A promising wound dressing
material for the chronic nonhealing discharging wounds: A
retrospective study [Internet]. Vol. 12, National Journal of
Maxillofacial ~Surgery. 2021. p. 233. Available from:
http://dx.doi.org/10.4103/njms.njms_154_20

Krishnan S, Pandian S, Kumar S A. Effect of bisphosphonates on
orthodontic tooth movement-an update. J Clin Diagn Res. 2015
Apr;9(4):ZE01-5.

PradeepKumar AR, Shemesh H, Nivedhitha MS, Hashir MMJ,
Arockiam S, Uma Maheswari TN, et al. Diagnosis of Vertical Root
Fractures by Cone-beam Computed Tomography in Root-filled
Teeth with Confirmation by Direct Visualization: A Systematic
Review and Meta-Analysis. J Endod. 2021 Aug;47(8):1198-214.

Journal of Complementary Medicine Research | Volume 13 | Issue 5 | 2022 -



http://paperpile.com/b/JoVvRF/Qp3t
http://paperpile.com/b/JoVvRF/Qp3t
http://paperpile.com/b/JoVvRF/Qp3t
http://paperpile.com/b/JoVvRF/Qp3t
http://dx.doi.org/10.1136/hrt.2008.148742
http://paperpile.com/b/JoVvRF/vV40
http://paperpile.com/b/JoVvRF/vV40
http://paperpile.com/b/JoVvRF/vV40
http://paperpile.com/b/JoVvRF/vV40
http://paperpile.com/b/JoVvRF/vV40
http://paperpile.com/b/JoVvRF/vV40
http://dx.doi.org/10.1371/journal.pone.0055993
http://paperpile.com/b/JoVvRF/aDPh
http://paperpile.com/b/JoVvRF/aDPh
http://paperpile.com/b/JoVvRF/aDPh
http://paperpile.com/b/JoVvRF/aDPh
http://paperpile.com/b/JoVvRF/aDPh
http://dx.doi.org/10.9734/jabb/2016/26592
http://paperpile.com/b/JoVvRF/s0oH
http://paperpile.com/b/JoVvRF/s0oH
http://paperpile.com/b/JoVvRF/s0oH
http://paperpile.com/b/JoVvRF/LrVB
http://paperpile.com/b/JoVvRF/LrVB
http://paperpile.com/b/JoVvRF/LrVB
http://paperpile.com/b/JoVvRF/LrVB
http://paperpile.com/b/JoVvRF/LrVB
http://dx.doi.org/10.1016/j.fbio.2021.101038
http://paperpile.com/b/JoVvRF/9wt4
http://paperpile.com/b/JoVvRF/9wt4
http://dx.doi.org/10.32388/w10rp0
http://paperpile.com/b/JoVvRF/EPBj
http://paperpile.com/b/JoVvRF/EPBj
http://paperpile.com/b/JoVvRF/EPBj
http://paperpile.com/b/JoVvRF/Tqd5
http://paperpile.com/b/JoVvRF/Tqd5
http://paperpile.com/b/JoVvRF/Tqd5
http://dx.doi.org/10.4172/2157-7552.1000e130
http://paperpile.com/b/JoVvRF/xf1q
http://paperpile.com/b/JoVvRF/xf1q
http://paperpile.com/b/JoVvRF/xf1q
http://paperpile.com/b/JoVvRF/W99Q
http://paperpile.com/b/JoVvRF/W99Q
http://paperpile.com/b/JoVvRF/W99Q
http://paperpile.com/b/JoVvRF/h90g
http://paperpile.com/b/JoVvRF/h90g
http://paperpile.com/b/JoVvRF/h90g
http://paperpile.com/b/JoVvRF/h90g
http://dx.doi.org/10.3390/jof7010050
http://paperpile.com/b/JoVvRF/jWny
http://paperpile.com/b/JoVvRF/jWny
http://paperpile.com/b/JoVvRF/jWny
http://paperpile.com/b/JoVvRF/bqRD
http://paperpile.com/b/JoVvRF/bqRD
http://paperpile.com/b/JoVvRF/bqRD
http://paperpile.com/b/JoVvRF/bqRD
http://paperpile.com/b/JoVvRF/bqRD
http://paperpile.com/b/JoVvRF/pi6u
http://paperpile.com/b/JoVvRF/pi6u
http://paperpile.com/b/JoVvRF/pi6u
http://paperpile.com/b/JoVvRF/pi6u
http://paperpile.com/b/JoVvRF/VWga
http://paperpile.com/b/JoVvRF/VWga
http://paperpile.com/b/JoVvRF/VWga
http://paperpile.com/b/JoVvRF/VWga
http://dx.doi.org/10.3390/foods11172670
http://paperpile.com/b/JoVvRF/lDGY
http://paperpile.com/b/JoVvRF/lDGY
http://paperpile.com/b/JoVvRF/lDGY
http://paperpile.com/b/JoVvRF/lDGY
http://dx.doi.org/10.1517/17425255.2016.1141197
http://paperpile.com/b/JoVvRF/nQ7B
http://paperpile.com/b/JoVvRF/nQ7B
http://paperpile.com/b/JoVvRF/nQ7B
http://paperpile.com/b/JoVvRF/nQ7B
http://paperpile.com/b/JoVvRF/nQ7B
http://dx.doi.org/10.1016/j.bbapap.2008.12.011
http://paperpile.com/b/JoVvRF/oEJe
http://paperpile.com/b/JoVvRF/oEJe
http://paperpile.com/b/JoVvRF/oEJe
http://dx.doi.org/10.1038/nrmicro2182
http://paperpile.com/b/JoVvRF/tXf3
http://paperpile.com/b/JoVvRF/tXf3
http://paperpile.com/b/JoVvRF/tXf3
http://paperpile.com/b/JoVvRF/tXf3
http://paperpile.com/b/JoVvRF/tXf3
http://dx.doi.org/10.1016/j.arcmed.2013.04.009
http://paperpile.com/b/JoVvRF/ecuY
http://paperpile.com/b/JoVvRF/ecuY
http://paperpile.com/b/JoVvRF/ecuY
http://paperpile.com/b/JoVvRF/5cw4
http://paperpile.com/b/JoVvRF/5cw4
http://paperpile.com/b/JoVvRF/5cw4
http://paperpile.com/b/JoVvRF/5cw4
http://dx.doi.org/10.1016/j.ijantimicag.2010.11.036
http://paperpile.com/b/JoVvRF/qivT
http://paperpile.com/b/JoVvRF/qivT
http://paperpile.com/b/JoVvRF/qivT
http://paperpile.com/b/JoVvRF/78s9
http://paperpile.com/b/JoVvRF/78s9
http://paperpile.com/b/JoVvRF/78s9
http://paperpile.com/b/JoVvRF/FgTU
http://paperpile.com/b/JoVvRF/FgTU
http://paperpile.com/b/JoVvRF/FgTU
http://paperpile.com/b/JoVvRF/FgTU
http://dx.doi.org/10.7860/jcdr/2014/9676.4738
http://paperpile.com/b/JoVvRF/bBcu
http://paperpile.com/b/JoVvRF/bBcu
http://paperpile.com/b/JoVvRF/bBcu
http://paperpile.com/b/JoVvRF/bBcu
http://dx.doi.org/10.4103/njms.njms_154_20
http://paperpile.com/b/JoVvRF/RDoN
http://paperpile.com/b/JoVvRF/RDoN
http://paperpile.com/b/JoVvRF/RDoN
http://paperpile.com/b/JoVvRF/n3xB
http://paperpile.com/b/JoVvRF/n3xB
http://paperpile.com/b/JoVvRF/n3xB
http://paperpile.com/b/JoVvRF/n3xB
http://paperpile.com/b/JoVvRF/n3xB

Padmalochini S et al : In Vitro Evaluation of Anti- Microbial Activity of Manuka Honey Against Oral Pathogens.

28. Kanniah P, Radhamani J, Chelliah P, Muthusamy N, Joshua
Jebasingh Sathiya Balasingh E, Reeta Thangapandi J, et al.
Green synthesis of multifaceted silver nanoparticles using the
flower extract of Aerva lanata and evaluation of its biological
and environmental applications. ChemistrySelect. 2020 Feb
21;5(7):2322-31.

29. Ezhilarasan D. MicroRNA interplay between hepatic stellate cell
quiescence and activation. Eur J Pharmacol. 2020 Oct
15;885:173507.

30. Anita R, Paramasivam A, Priyadharsini JV, Chitra S. The m6A
readers YTHDF1 and YTHDF3 aberrations associated with
metastasis and predict poor prognosis in breast cancer patients.
Am J Cancer Res. 2020 Aug 1;10(8):2546-54.

31. Ravindiran M, Praveenkumar C. Status review and the future
prospects of CZTS based solar cell - A novel approach on the
device structure and material modeling for CZTS based
photovoltaic device. Renewable Sustainable Energy Rev. 2018
Oct 1;94:317-29.

32. Rajesh A, Gopal K, Melvin Victor DP, Rajesh Kumar B,
Sathiyagnanam AP, Damodharan D. Effect of anisole addition to
waste cooking oil methyl ester on combustion, emission and
performance characteristics of a DI diesel engine without any
modifications. Fuel. 2020 Oct 15;278:118315.

33. Jain SV, Vijayakumar Jain S, Muthusekhar MR, Baig MF,
Senthilnathan P, Loganathan S, et al. Evaluation of Three-
Dimensional Changes in Pharyngeal Airway Following Isolated
Lefort One Osteotomy for the Correction of Vertical Maxillary
Excess: A Prospective Study [Internet]. Vol. 18, Journal of
Maxillofacial and Oral Surgery. 2019. p. 139-46. Available from:
http://dx.doi.org/10.1007/s12663-018-1113-4

34. Kumar SP, Praveen Kumar S, Smiline Girija AS, Vijayashree
Priyadharsini J. Targeting NM23-H1-mediated Inhibition of
Tumour Metastasis in Viral Hepatitis with Bioactive Compounds
from Ganoderma lucidum: A Computational Study [Internet].
Vol. 82, Indian Journal of Pharmaceutical Sciences. 2020.
Available from: http://dx.doi.org/10.36468/pharmaceutical-
sciences.650

35. Jayanth BV, Depoures MV, Kaliyaperumal G, Dillikannan D,
Jawahar D, Palani K, et al. A comprehensive study on the effects
of multiple injection strategies and exhaust gas recirculation on
diesel engine characteristics that utilize waste high density
polyethylene oil. Energy Sources Part A. 2021 Jun 3;1-18.

-Journal of Complementary Medicine Research | Volume 13 | Issue 5 | 2022



http://paperpile.com/b/JoVvRF/BHbm
http://paperpile.com/b/JoVvRF/BHbm
http://paperpile.com/b/JoVvRF/BHbm
http://paperpile.com/b/JoVvRF/BHbm
http://paperpile.com/b/JoVvRF/BHbm
http://paperpile.com/b/JoVvRF/BHbm
http://paperpile.com/b/JoVvRF/uJtX
http://paperpile.com/b/JoVvRF/uJtX
http://paperpile.com/b/JoVvRF/uJtX
http://paperpile.com/b/JoVvRF/0e0W
http://paperpile.com/b/JoVvRF/0e0W
http://paperpile.com/b/JoVvRF/0e0W
http://paperpile.com/b/JoVvRF/0e0W
http://paperpile.com/b/JoVvRF/SR35
http://paperpile.com/b/JoVvRF/SR35
http://paperpile.com/b/JoVvRF/SR35
http://paperpile.com/b/JoVvRF/SR35
http://paperpile.com/b/JoVvRF/SR35
http://paperpile.com/b/JoVvRF/MumE
http://paperpile.com/b/JoVvRF/MumE
http://paperpile.com/b/JoVvRF/MumE
http://paperpile.com/b/JoVvRF/MumE
http://paperpile.com/b/JoVvRF/MumE
http://paperpile.com/b/JoVvRF/P7Oa
http://paperpile.com/b/JoVvRF/P7Oa
http://paperpile.com/b/JoVvRF/P7Oa
http://paperpile.com/b/JoVvRF/P7Oa
http://paperpile.com/b/JoVvRF/P7Oa
http://paperpile.com/b/JoVvRF/P7Oa
http://dx.doi.org/10.1007/s12663-018-1113-4
http://paperpile.com/b/JoVvRF/Hr9u
http://paperpile.com/b/JoVvRF/Hr9u
http://paperpile.com/b/JoVvRF/Hr9u
http://paperpile.com/b/JoVvRF/Hr9u
http://paperpile.com/b/JoVvRF/Hr9u
http://paperpile.com/b/JoVvRF/Hr9u
http://dx.doi.org/10.36468/pharmaceutical-sciences.650
http://dx.doi.org/10.36468/pharmaceutical-sciences.650
http://paperpile.com/b/JoVvRF/tqLV
http://paperpile.com/b/JoVvRF/tqLV
http://paperpile.com/b/JoVvRF/tqLV
http://paperpile.com/b/JoVvRF/tqLV
http://paperpile.com/b/JoVvRF/tqLV

