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ABSTRACT

Primary antioxidants directly scavenge free radicals, while secondary antioxidants indirectly prevent the development of
free radicals through Fenton’s reaction. Antioxidant activity is characterised as “a limitation of the oxidation of proteins,
lipids, DNA, or other molecules that occurs by blocking the propagation stage in oxidative chain reactions.”Phytochemical
screening of both extracts indicated the presence of phenolic compounds, flavonoids, saponins, tannins, and steroids,
which might contribute to the antidiabetic activity. The research is needed to find whether the ethanolic extract of
terminalia chebula has antioxidant and antidiabetic activity. The research also fulfils the deficiency of work on comparing
its antioxidant and antidiabetic activity of terminalia chebula to compare with its standards.The aim of the research is
to find the antidiabetic and antioxidant activity of ethanolic extract of terminalia chebula. The methodology adopted in
this study was DPPH assay. For antidiabetic activity a total of 5 concentrations of ethanolic extract of terminalia chebula
was prepared and compared with the standard and for antioxidant activity a total of 5 concentrations was compared to
the standard. From the results both shows when the concentration increases the percentage of inhibition also increases
when compared to standard in antioxidant activity and antidiabetic activity when concentration increases the percentage
of inhibition also increases when compared to standard.
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INTRODUCTION

Terminalia chebula, also known as black- or chebulic myrobalan, is a Terminalia species found in South
Asia, ranging from India and Nepal east to southwest China, and south to Sri Lanka, Malaysia, and
Vietnam. Terminalia chebula is a central component of the Ayurvedic treatment Triphala, which is used
to treat kidney and liver problems." The dried fruit is also used in Ayurveda as a purported antitussive,
cardiotonic, homeostatic, diuretic, and laxative. The triterpenes arjunglucoside |, arjungenin, and the
chebulosides | and Il have all been isolated from haritaki glycosides.® Other phenolic compounds include
ellagic acid, chebulinic acid, gallic acid, ethyl gallate, punicalagin, terflavin A, terchebin, luteolin, and Received: Jan 02. 2022
tannic acid, as well as a coumarin conjugated with gallic acids called chebulin.® Chebulic acid is a type Accepted : Mar 16Y, 2022
of phenolic acid found in ripe fruits. The bark can be used to extract luteic acid. The fruits of Terminalia Published: May 20,2022
chebula contain terflavin B, a form of tannin, as well as chebulinic acid.® Free radicals react with

biological molecules and disrupt cell structure, resulting in diseases such as cancer, renal failure, and

ageing, among others.® The anti-lipid peroxidation, anti-superoxide radical formation, and free radical POl

scavenging activities of 6 extracts and 4 pure compounds of Terminalia chebula RETZ were investigated 10.5455/jemr.2022.13.02.16
in the present study. Free radicals react with biological molecules and disrupt cell structure, resulting

in diseases such as cancer, renal failure, and ageing, among others.® The anti-lipid peroxidation,
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anti-superoxide radical formation, and free radical scavenging
activities of 6 extracts and 4 pure compounds of Terminalia
chebula RETZ were investigated in the study. Electron spin
resonance (ESR) spectrometry was used to assess the four
pure compounds’ ability to scavenge superoxide radicals.”
The findings revealed that all of the T. chebula extracts and
pure compounds examined had antioxidant activity of varying
degrees of potency. Each pure compound’s antioxidant activity
was extracted from various pathways and was thought to be
unique. The findings revealed that all of the extracts examined
had antioxidant activity of varying degrees of potency.® The
antioxidant activity of casuarina, chebulanin, and chebulinic
acid isolated from T. chebula was also investigated in this
research. The antioxidant activities of water, methanol, and
95 percent ethanol extracts of T. chebula’s air-dried fruit were
reported by Chang and Lin. The antioxidant activities of water,
methanol, and 95 percent ethanol extracts of T. chebula’s air-
dried fruit were reported by Chang and Lin. The antioxidant
function of the polyphenolic-rich extract of T. chebula fruit,
on the other hand, has never been tested.® The goal of this
study was to see how successful the polyphenolic extract of
T. chebula fruits against scavenging free radicals.”Qur team
has extensive knowledge and research experience that has
translated into high quality publications."3% A regular curve of
ascorbic acid was used to measure ascorbic acid equivalents.
The experiment was repeated three times, with the findings
expressed in g equivalents of ascorbic acid per g/mL
of extract.®" The aim of the research is to find whether the
ethanolic extract of terminalia chebula has antioxidant and
antidiabetic activity. The research also fulfils the deficiency
of work on antioxidant and antidiabetic activity of terminalia
chebula.

MATERIALS AND METHODS

Ethanolic extract of Terminalia chebula was derived from its
dried seeds. For antioxidant activity DPPH assay was used
to test the antioxidant activity of plant extract. Diverse
concentrations (10-50 pg/mL) of ethanolic extract of
terminalia chebula interceded zinc oxide nanoparticle was
mixed with 1 ml of 0.1 mM DPPH in methanol and 450 pL of
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FIG. 1: The bar graph shows the antidiabetic activity of ethanolic
extract of terminalia chebula. At 10pL concentration the %
of inhibition was 16% and the standard will be 47%, at 20pL
concentration the % of inhibition was 55% and for standard 60%,
at 30pL concentration the % of inhibition was 82% and for standard
71%, at 40uL concentration the % of inhibition was 83% and for
standard 77%, at 50uL concentration the % of inhibition was 85% and
for standard 83%.

50 mM Tris HCL buffer (pH 7.4) and incubated for 30 minutes.
Later, the reduction in the quantity of DPPH free radicals was
assessed dependent on the absorbance at 517 nm. BHT was
employed as control. Alpha amylase inhibition was determined
by quantifying the amount of maltose liberated during the
experiment. The method reported by Bhutkar and Bhise was
with different concentrations of nanoparticles (10-50pL)
were preincubated with 100uL of alpha amylase solution at
room temperature for 30 mins.®? 100pL solution of starch was
further added to it and the mixture was incubated at room
temperature for 10 minutes. 100uL of 96mM DNSA reagent
was added to stop the reaction and the solution was heated
in a water bath for 5 minutes. Control was maintained where
the equal quantity of enzyme extract was replaced by sodium
phosphate buffer maintained at a pH value of 6.9. Reading was
measured at 540 nm. And the further calculations were made
and the results were done.

RESULTS

See Figures 1 and 2.

DISCUSSION

The antidiabetic activity of ethanolic extract of terminalia
chebula, At 10pL concentration the % of inhibition was 16%
and the standard will be 47%, at 20pL concentration the % of
inhibition was 55% and for standard 60%, at 30pL concentration
the % of inhibition was 82% and for standard 71%, at 40puL
concentration the % of inhibition was 83% and for standard
77%, at 50uL concentration the % of inhibition was 85% and for
standard 83%. The antidiabetic activity of ethanolic extract
of terminalia chebula was seen in higher concentration than
in lower concentration. When concentration increases the
percentage of inhibition also increases. The plant extracts
and its mediated nanoparticles are showing good antioxidant
activity. (210

The antioxidant activity of ethanolic extract of terminalia
chebula, At 10pL concentration the % of inhibition was 18% and
for standard 76%, at 20uL concentration the % of inhibition
was 45% and for standard 78%, at 30pL concentration the % of
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FIG. 2: The bar graph represents the antioxidant activity of ethanolic
extract of terminalia chebula. At 10uL concentration the % of inhibition
was 18% and for standard 76%, at 20uL concentration the % of
inhibition was 45% and for standard 78%, at 30uL concentration the
% of inhibition was 55% and for standard 85%, at 40pL concentration
the % of inhibition was 78% and for standard 88%, at 50pL
concentration the % of inhibition was 87% and for standard 92%.
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inhibition was 55% and for standard 85%, at 40pL concentration
the % of inhibition was 78% and for standard 88%, at 50pL
concentration the % of inhibition was 87% and for standard 92%.
Compared to the standard the ethanolic extract of terminalia
chebula shows less activity but has good antioxidant properties
at higher concentration. The increased concentration of plant
extract or nanoparticles shows higher % of inhibition. 722

CONCLUSION

Thus, from the above study the ethanolic extract of terminalia
chebula has high antioxidant and antidiabetic activity when
compared to standard at high concentration. Further studies
have to be done to make better understanding on antidiabetic
and antioxidant activity of ethanolic extract of terminalia
chebula.

Declaration on Publication Ethics

The authors state that they adhere with COPE guidelines on
publishing ethics as described elsewhere at
https://publicationethics.org/. The authors also undertake
that they are not associated with any other third party
(governmental or non-governmental agencies) linking with
any form of unethical issues connecting to this publication.
The authors also declare that they are not withholding any
information that is misleading to the publisher in regard to this
article.

REFERENCES

1.  Feng X-H, Xu H-Y, Wang J-Y, Duan S, Wang Y-C, Ma C-M. In vivo
hepatoprotective activity and the underlying mechanism of
chebu- linic acid from Terminalia chebula fruit. Phytomedicine.
2021 Mar;83:153479.

2. Zhaol, Duan Z, Wang Y, Wang M, Liu Y, Wang X, et al. Protective
effect of Terminalia chebula Retz. extract against AB aggre-
gation and AB-induced toxicity in Caenorhabditis elegans. J
Ethnopharmacol. 2021 Mar 25;268:113640.

3. Shendge AK, Sarkar R, Mandal N. Potent anti-inflammatory
Terminalia chebula fruit showed in vitro anticancer activity on
lung and breast carcinoma cells through the regulation of Bax/
Bcl-2 and caspase-cascade pathways. J Food Biochem. 2020
Dec;44(12):e13521.

4. Terminalia chebula Retz [Internet]. SpringerReference. Available
from: http://dx.doi.org/10.1007/springerreference_69553

5. Kushwaha N, Mondal DB, Singh KP. Comparative evaluation of
hepato- protective efficacy of Terminalia chebula Retz. and
Terminalia belerica (Gaertn.) Roxb. fruits extracts in rat model
[Internet]. Vol. 6, Annals of Phytomedicine: An International
Journal. 2017. Available from:
http://dx.doi.org/10.21276/ap.2017.6.2.15

6. Venkatachalam P, Chittibabu CV. Antifungal activity of Terminalia
chebula fruit extracts [Internet]. Current Botany. 2020. p. 216-
20. Available from:
http://dx.doi.org/10.25081/cb.2020.v11.6499

7. He C. Terminalia chebula Retz. i 7 (Hezi, Chebulic Myrobalan)

[Internet]. Dietary Chinese Herbs. 2015. p. 543-50. Available
from: http://dx.doi.org/10.1007/978-3-211-99448-1_62

8. Rajput S, Sinha SN. IDDF2019-ABS-0232 Effects of terminalia
chebula on patients with functional dyspepsia [Internet].
Clinical Gastroenterology. 2019. Available from: http://dx.doi.
org/10.1136/gutjnl-2019-iddfabstracts.203

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

M K, Krishnaveni M, Aishwarya PG, Aparna KR. COMPARATIVE
PHYTOCHEMICAL ANALYSIS OF ALPINIA OFFICINARUM RHIZOME
AND TERMINALIA CHEBULA FRUIT [Internet]. Vol. 7, International
Journal of Pharmacy and Biological Sciences. 2017. p. 32-9.
Available from: http://dx.doi.org/10.21276/ijpbs.2017.7.1.5

Kanpipith N, Pangkruang W, Kiyotaka K, Puthongking P. Anti-
oxidant and anti-angiogenesis properties of Terminalia bellerica
(Gaertn.) Roxb. and Terminalia chebula (Retz.) crude extracts
[Internet]. Vol. 79, Planta Medica. 2013. Available from:
http://dx.doi. org/10.1055/s-0033-1352227

Rajeshkumar S, Kumar SV, Ramaiah A, Agarwal H, Lakshmi T,
Roopan SM. Biosynthesis of zinc oxide nanoparticles usingMan-
gifera indica leaves and evaluation of their antioxidant and
cytotoxic properties in lung cancer (A549) cells. Enzyme Microb
Technol. 2018 Oct;117:91-5.

Nandhini NT, Rajeshkumar S, Mythili S. The possible mechanism
of eco-friendly synthesized nanoparticles on hazardous dyes
degradation [Internet]. Vol. 19, Biocatalysis and Agricultural
Biotechnology. 2019. p. 101138. Available from: http://dx.doi.
org/10.1016/j.bcab.2019.101138

Vairavel M, Devaraj E, Shanmugam R. An eco-friendly synthesis
of Enterococcus sp.-mediated gold nanoparticle induces
cytotoxicity in human colorectal cancer cells [Internet]. Vol. 27,
Environmental Science and Pollution Research. 2020. p. 8166-
75. Available from: http://dx.doi.org/10.1007/s11356-019-
07511-x

Gomathi M, Prakasam A, Rajkumar PV, Rajeshkumar S,
Chandrasekaran R, Anbarasan PM. Green synthesis of silver
nanoparticles using Gymnema sylvestre leaf extract and evalu-
ation of its antibacterial activity [Internet]. Vol. 32, South
African Journal of Chemical Engineering. 2020. p. 1-4.
Available from: http://dx.doi.org/10.1016/j.sajce.2019.11.005

Rajasekaran S, Damodharan D, Gopal K, Rajesh Kumar B, De
Poures MV. Collective influence of 1-decanol addition, injection
pressure and EGR on diesel engine characteristics fueled with
diesel/LDPE oil blends [Internet]. Vol. 277, Fuel. 2020. p.
118166. Available from:
http://dx.doi.org/10.1016/j.fuel.2020.118166

Santhoshkumar J, Sowmya B, Venkat Kumar S, Rajeshkumar S.
Toxicology evaluation and antidermatophytic activity of silver
nanoparticles synthesized using leaf extract of Passiflora
caerulea [Internet]. Vol. 29, South African Journal of Chemical
Engineering. 2019. p. 17-23. Available from:
http://dx.doi.org/10.1016/j. sajce.2019.04.001

Raj R K, D E, S R. B-Sitosterol-assisted silver nanoparticles
activates Nrf2 and triggers mitochondrial apoptosis via
oxidative stress in human hepatocellular cancer cell line. J
Biomed Mater Res A. 2020 Sep;108(9):1899-908.

Saravanan M, Arokiyaraj S, Lakshmi T, Pugazhendhi A. Synthesis
of silver nanoparticles from Phenerochaete chrysosporium
(MTCC- 787) and their antibacterial activity against human
pathogenic bacteria. Microb Pathog. 2018 Apr;117:68-72.

Gheena S, Ezhilarasan D. Syringic acid triggers reactive oxygen
species-mediated cytotoxicity in HepG2 cells. Hum Exp Toxicol.
2019 Jun;38(6):694-702.

Ezhilarasan D, Sokal E, Najimi M. Hepatic fibrosis: It is time
to go with hepatic stellate cell-specific therapeutic targets.
Hepatobiliary Pancreat Dis Int. 2018 Jun;17(3):192-7.

Ezhilarasan D. Oxidative stress is bane in chronic liver diseases:
Clinical and experimental perspective [Internet]. Vol. 19, Arab
Journal of Gastroenterology. 2018. p. 56-64. Available from:
http://dx.doi.org/10.1016/j.ajg.2018.03.002

Gomathi AC, Xavier Rajarathinam SR, Mohammed Sadiq A,
Rajeshkumar S. Anticancer activity of silver nanoparticles
synthe- sized using aqueous fruit shell extract of Tamarindus
indica on MCF-7 human breast cancer cell line [Internet]. Vol.
55, Journal of Drug Delivery Science and Technology. 2020. p.
101376. Available from:
http://dx.doi.org/10.1016/j.jddst.2019.101376

Dua K, Wadhwa R, Singhvi G, Rapalli V, Shukla SD, Shastri MD,

-Journal of Complementary Medicine Research | Volume 13 | Issue 2 | 2022



http://dx.doi.org/10.1007/springerreference_69553
http://dx.doi.org/10.21276/ap.2017.6.2.15
http://dx.doi.org/10.25081/cb.2020.v11.6499
http://dx.doi.org/10.1007/978-3-211-99448-1_62
http://dx.doi/
http://dx.doi.org/10.21276/ijpbs.2017.7.1.5
http://dx.doi/
http://dx.doi/
http://dx.doi.org/10.1007/s11356-019-07511-x
http://dx.doi.org/10.1007/s11356-019-07511-x
http://dx.doi.org/10.1016/j.sajce.2019.11.005
http://dx.doi.org/10.1016/j.fuel.2020.118166
http://dx.doi.org/10.1016/j
http://dx.doi.org/10.1016/j.ajg.2018.03.002
http://dx.doi.org/10.1016/j.jddst.2019.101376

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

S. Kesava priya, et al.: Antibacterial Activity ULVA SP Against Selected Clinical Isolates

et al. The potential of siRNA based drug delivery in respiratory
disorders: Recent advances and progress. Drug Dev Res. 2019
Sep;80(6):714-30.

Ramesh A, Varghese S, Jayakumar ND, Malaiappan S.
Comparative estimation of sulfiredoxin levels between chronic
periodontitis and healthy patients - A case-control study. J
Periodontol. 2018 Oct;89(10):1241-8.

Arumugam P, George R, Jayaseelan VP. Aberrations of méA
regulators are associated with tumorigenesis and metastasis in
head and neck squamous cell carcinoma. Arch Oral Biol. 2021
Feb;122:105030.

Joseph B, Prasanth CS. Is photodynamic therapy a viable
antiviral weapon against COVID-19 in dentistry? Oral Surg Oral
Med Oral Pathol Oral Radiol. 2021 Jul;132(1):118-9.

Ezhilarasan D, Apoorva VS, Ashok Vardhan N. Syzygium cumini
extract induced reactive oxygen species-mediated apoptosis in
human oral squamous carcinoma cells. J Oral Pathol Med. 2019
Feb;48(2):115-21.

Duraisamy R, Krishnan CS, Ramasubramanian H, Sampathkumar
J, Mariappan S, Navarasampatti Sivaprakasam A. Compatibility
of Nonoriginal Abutments With Implants: Evaluation of Microgap
at the Implant-Abutment Interface, With Original and
Nonoriginal Abutments. Implant Dent. 2019 Jun;28(3):289-95.

Gnanavel V, Roopan SM, Rajeshkumar S. Aquaculture: An
overview of chemical ecology of seaweeds (food species) in
natural products [Internet]. Vol. 507, Aquaculture. 2019. p. 1-6.
Available from:
http://dx.doi.org/10.1016/j.aquaculture.2019.04.004

Markov A, Thangavelu L, Aravindhan S, Zekiy AO, Jarahian M,
Chartrand MS, et al. Mesenchymal stem/stromal cells as a
valuable source for the treatment of immune-mediated
disorders. Stem Cell Res Ther. 2021 Mar 18;12(1):192.

Shiva MP. Myrobalans: Chebulic Myrobalan, Harra (terminalia
Chebula), Belliric Myrobalan, Bahera (terminalia Bellirica),
Emblic Myrobalan, Amla (emblica Officinalis). 2001. 66 p.

Gurav MV, Bhise SB. Targeting drugs to cell and organ using
nanoparticles [Internet]. Drug Targeting and Stimuli Sensitive
Drug Delivery Systems. 2018. p. 383-409. Available from:
http://dx.doi. org/10.1016/b978-0-12-813689-8.00010-0

Rajeshkumar S , Tharani M, Sivaperumal P, T Lakshmi (2020)
Green Synthesis of Selenium Nanoparticles Using Black Tea
(Camellia Sinensis) And Its Antioxidant and Antimicrobial
Activity. J Complement Med Res, 11 (5), 75-82.

Christopher V.S, Roy A, Rajeshkumar S. Turmeric oil mediated
green synthesis of silver nanoparticles and their antioxidant
activity. J Evolution Med Dent Sci 2021;10(08):558-561, DOI:
10.14260/ jemds/2021/121

Shunmugam R, Balusamy SR, Kumar V, Menon S, Lakshmi T,
Perumalsamy H. Biosynthesis of gold nanoparticles using marine
microbe (Vibrio alginolyticus) and its anticancer and antiox-
idant analysis. Journal of King Saud University-Science. 2020 Dec
4:101260.

Shankar, S. B., Arivarasu, L., & Rajeshkumar, S. (2020).
Biosynthesis of Hydroxy Citric Acid Mediated Zinc Nanoparticles
and Its Antioxidant and Cytotoxic Activity. Journal of
Pharmaceutical Research International, 32(26), 108-112.
https://doi.org/10.9734/ jpri/2020/v32i2630845

Rinki George, Anitha Roy, S. Rajeshkumar, T. Lakshmi Coriander
oleoresin assisted synthesis and characterization of silver
nanopar- ticles and its antioxidant activity Biomedicine: 2020;
40(3): 309- 312 July - September 2020.

Shuang Wu, Shanmugam Rajeshkumar, Malini Madasamy &
Vanaja Mahendran (2020) Green synthesis of copper nanopar-
ticles using Cissus vitiginea and its antioxidant and antibacterial
activity against urinary tract infection pathogens, Artificial
Cells, Nanomedicine, and Biotechnology, 48:1, 1153-1158.

Murthykumar, K., Malaiappan, S., & ., R. (2020). Antioxidant And
Antibacterial Effect Of Lycopene Mediated Silver Nanoparticle
Against Staphylococcus Aureus And Streptococcus Mutans- An In
Vitro Study. Plant Cell Biotechnology And Molecular Biology,
21(35- 36), 90-98

40.

1.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Pavithra, A. S., Roy, A., Rajeshkumar, S., & Lakshmi, T. (2020).
Antioxidant And Antimicrobial Activity Of Juniper Berry Oil
Mediated Silver Nanoparticles. Plant Cell Biotechnology And
Molecular Biology, 21(33-34), 24-31.

Ananya, R., Roy, A., Rajeshkumar, S., & Lakshmi, T. (2020).
Antioxidant And Cytotoxic Effects Of Silver Nanoparticles
Synthesised Using Hing Oil. Plant Cell Biotechnology And
Molecular Biology, 21(27-28), 1-8.

Vidyashri, S., Laksminarayanan, A., Rajeshkumar, S., &
Lakshmi, T. (2020). Antioxidant And Antiinflammatory Activity Of
Chitosan Encapsulated Omega 3-6-9. Plant Cell Biotechnology And
Molecular Biology, 21(25-26), 69-74.

Aathira, C. M., Arivarasu, L., & Rajeshkumar, S. (2020).
Antioxidant and Anti-Inflammatory Potential of Chromium
Picolinate Mediated Zinc Oxide Nanoparticle. Journal of

Pharmaceutical Research International, 32(19), 118-121.
Happy, A., Soumya, M., Venkat Kumar, S., Rajeshkumar, S.,
Sheba Rani, N.D., Lakshmi, T., Deepak Nallaswamy, V., Phyto-
assisted synthesis of zinc oxide nanoparticles using Cassia
alata and its antibacterial activity against Escherichia coli,
Biochemistry and Biophysics Reports,2019,17,208-211.

Rajeshkumar, S., Agarwal, H., Venkat Kumar, S., Lakshmi, T.
Brassica oleracea mediated synthesis of zinc oxide
nanoparticles and its antibacterial activity against pathogenic
bacteria, Asian Journal of Chemistry,2018,30(12), 2711-2715.

Lakshmi, T., Geetha, R.V., Roy, A., Aravind Kumar, S. Yarrow
(Achillea millefolium Linn.) a herbal medicinal plant with
broad therapeutic use - A review, International Journal of
Pharmaceutical Sciences Review and Research,2011,9(2), 136-
141.

Dua, K., Wadhwa, R., Singhvi, G., Rapalli, V., Shukla, S.D.,
Shastri, M.D., Gupta, G., Satija, S., Mehta, M., Khurana, N.,
Awasthi, R., Maurya, P.K., Thangavelu, L., Rajeshkumar, S.,
Tambuwala, M.M., Collet, T., Hansbro, P.M., Chellappan, D.K.,
The potential of siRNA based drug delivery in respiratory
disorders: Recent advances and progress, Drug Development
Research(2019).,80(6), 714-730

Lakshmi, T.L., Aravind kumar, S., Preliminary phytochemical
analysis &amp; invitro antibacterial activity of Acacia catechu
willd bark against streptococcus mitis, streptococcus sanguis
&amp; Lactobacillus acidophilus, International Journal of
Phytomedicine,2011,3(4), 579-584.

Lakshmi, T., Geetha, R.V., Glycyrrhiza glabra linn commonly
known as licorice: A therapeutic review, International Journal
of Pharmacy and Pharmaceutical Sciences/2011,3(4),20-25.

Mehta, M., Dhanjal, D.S., Paudel, K.R., Singh, B., Gupta, G.,
Rajeshkumar, S., Thangavelu, L., Tambuwala, M.M., Bakshi,
H.A., Chellappan, D.K., Pandey, P., Dureja, H., Charbe, N.B.,
Singh, S.K., Shukla, S.D., Nammi, S., Aljabali, A.A., Wich, P.R.,
Hansbro, P.M., Satija, S., Dua, K., Cellular signalling pathways
mediating the pathogenesis of chronic inflammatory
respiratory diseases: an update,
Inflammopharmacology,2020,28(4), 795- 817.

Kandhan, T.S., Roy, A., Lakshmi, T., Rajeshkumar, S., Green
synthesis of rosemary oleoresin mediated silver nanoparticles
and its effect on oral pathogens, Research Journal of Pharmacy
and Technology,2019,12(11), 5579-5582.

Vignesh, S., Anitha, R., Rajesh Kumar, S., Lakshmi, T.,
Evaluation of the antimicrobial activity of cumin oil mediated
silver nanopar- ticles on oral microbes, Research Journal of
Pharmacy and Technology(2019),12(8), 3709-3712.

Pranati, T., Anitha, R., Rajeshkumar, S., Lakshmi, T.,
Preparation of silver nanoparticles using nutmeg oleoresin and
its antimicrobial activity against oral pathogens, Research
Journal of Pharmacy and Technology,2019,12(6), 2799-2803.
Keerthiga, N., Anitha, R., Rajeshkumar, S., Lakshmi, T,
Antioxidant activity of cumin oil mediated silver nanoparticles,
Pharmacognosy Journal,2019,11(4),787-789.

Madhusudhanan, N., Lakshmi, T., Gowtham, K.S.,

Ramakrishanan, N., Venu Gopala Rao, K., Roy, A., Geetha, R.V.,
Invitro antiox- idant and free radical scavenging activity of

Journal of Complementary Medicine Research | Volume 13 | Issue 2 | 2022-



http://dx.doi.org/10.1016/j.aquaculture.2019.04.004
http://dx.doi/

56.

57.

58.

62.

63.

64.

65.

66.

67.

68.

-Journal of Complementary Medicine Research | Volume 13 | Issue 2 | 2022

S. Kesava priya, et al.: Antibacterial Activity ULVA SP Against Selected Clinical Isolates

aqueous and ethanolic flower extract of Nymphaea alba,
International ~ Journal of  Drug Development  and
Research,2011,3(3),252-258.

Gayathri, K., Roy, A., Lakshmi, T., Rajeshkumar, S., Controlling
of oral pathogens using ginger oleoresin mediated silver
nanopar- ticles, International Journal of Research in
Pharmaceutical Sciences, 2019,10(4), 2988-2991.

Roy, A., Geetha, R.V., Lakshmi, T., Averrhoa bilimbi Linn-
Nature’s Drug store-A pharmacological review, International
Journal of Drug Development and Research,2011,3(3), 101-106.

Preety, R., Anitha, R., Rajeshkumar, S., Lakshmi, T., Anti-
diabetic activity of silver nanoparticles prepared from cumin
oil using alpha amylase inhibitory assay, International Journal
of Research in Pharmaceutical Sciences,2020,11(12), 1267-

Lakshmi, T., Geetha, R.V., Roy, A., In vitro evaluation of
antibac- terial activity of heartwood extract of Acacia catechu
willd, International  Journal of Pharma and Bio
Sciences,2011,2(2),188-192

Swathi, N., Sandhiya, D., Rajeshkumar, S., Lakshmi, T., Green
synthesis of titanium dioxide nanoparticles using Cassia fistula
and its antibacterial activity, International Journal of Research
in Pharmaceutical Sciences,2019,10(12), 856-860.

Das, A., Roy, A., Rajeshkumar, S., Lakshmi, T., Anti-
inflammatory activity of turmeric oil mediated silver
nanoparticles, Anti-inflammatory activity of turmeric oil
mediated silver nanopar- ticles, Research Journal of Pharmacy
and Technology,2019,12(7), 3507-3510.

Lakshmi, T., Sri Renukadevi, B., Senthilkumar, S., Haribalan, P.,
Parameshwari, R., Vijayaraghavan, R., Rajeshkumar, S., Seed
and bark extracts of Acacia catechu protects liver from
acetaminophen induced hepatotoxicity by modulating oxidative
stress, antiox- idant enzymes and liver function enzymes in
Wistar rat model, Biomedicine and Pharmacotherapy,2018,108,
838-844.

Lakshmi, T., Rajendran, R., Madhusudhanan, N.,
Chromatographic fingerprint analysis of Acacia catechu
ethanolic leaf extract by HPTLC technique, International

Journal of Drug Development and Research,2012,4(1), 180-185.

Lakshmi, T., Roy, A., Geetha, R.V., “Acacia catechu willd -a gift
from ayurveda to  mankind” -a  review, Pharma
Research,2011,5(2), 273-293.

Chellappan, D.K., Sze Ning, Q.L., Su Min, S.K., Bin, S.Y.,
Chern, P.J., Shi, T.P., Ee Mei, S.\W., Yee, T.H., Qi, 0.J.,
Thangavelu, L., Rajeshkumar, S., Negi, P., Chellian, J.,
Wadhwa, R., Gupta, G., Collet, T., Hansbro, P.M., Dua, K.,
Interactions between micro- biome and lungs: Paving new
paths for microbiome based bio-en- gineered drug delivery

59.

60.

61.

69.

70.

71.

72.

73.

74.

75.

1269.

Reddy, J.M., Anitha, R., Rajeshkumar, S., Lakshmi, T.,
Characterisation of cumin oil mediated silver nanoparticles
using uv-visible spectrophotometer and tem, Research Journal
of Pharmacy and Technology,2019,12(10), 4931-4931.

Dhinahar, S., Lakshmi, T., Role of botanicals as antimicrobial

agents in management of dental infections - A review,

International Journal of Pharma and Bio Sciences,2011,2(4),

690-704.

S. Kesava priya, et al.: Antibacterial Activity ULVA SP Against
Selected Clinical Isolates Geetha, R.V., Roy, A., Lakshmi, T.,
Nature’s weapon against urinary tract infections, International
Journal of Drug Development and Research,2011,3(3),85-100.

systems in chronic respiratory diseases, Chemico-Biological
Interactions,2019.310.

Maajida Aafreen, M., Anitha, R., Preethi, R.C., Rajeshkumar,
S., Lakshmi, T. Anti-inflammatory activity of silver
nanoparticles prepared from ginger oil-an invitro approach,
Indian  Journal  of  Public Health Research and
Development,2019,10(7),145-149.

Marofi, F., Motavalli, R., Safonov, V.A., Thangavelu, L.,
Yumashev, A.V., Alexander, M., Shomali, N., Chartrand, M.S.,
Pathak, Y., Jarahian, M., Izadi, S., Hassanzadeh, A., Shirafkan,
N., Tahmasebi, S., Khiavi, F.M., CAR T cells in solid tumors:
challenges and oppor- tunities, Stem Cell Research and
Therapy,2021,12(1)

Lakshmi, T., Roy, A., Geetha, R.V., Panax ginseng - A universal
panacea in the herbal medicine with diverse pharmacological
spectrum -A review, Asian Journal of Pharmaceutical and
Clinical Research,2011,4(1),14-18.

Lakshmi, T., Rajendran, R., Krishnan, V., Perspectives of oil
pulling therapy in dental practice, Dental
Hypotheses,2013,4(4),131-134.

Lakshmi, T., Magesh, A., Rajendran, R., Estimation of
biomarker epicatechin in ethanolic bark extract of acacia
catechu willd by HPLC method, Journal of Pharmaceutical
Sciences and Research,2012,4(3), 1764-1767.

Roy, A., Geetha, R.V., Lakshmi, T., In vitro evaluation of
antibac- terial activity of aqueous and ethanolic extracts of
aesculus hippo- castanum on oral microbes, Asian Journal of
Pharmaceutical and Clinical Research,2011,4(4),90-92..

Lakshmi, T., Geetha, R.V., Roy, A., In vitro anti bacterial activity
of ethanolic bark extract of acacia catechu willd against enteric
pathogens, International Journal of Drug Development and
Research,2011,3(3), 328-334.




