Journal of Pharmacognosy and Phytochemistry 2022; 11(4): 27-29

Journal of Pharmacognosy and Phytochemustry

D I‘Lu
D Phxtochemisiry

Available online at www.phytojournal.com

E-ISSN: 2278-4136
P-ISSN: 2349-8234
www.phytojournal.com
JPP 2022; 11(4): 27-29
Received: 16-04-2022
Accepted: 23-05-2022

Joshua Schafer
Kansas City University College
of Osteopathic Medicine, Kansas

City, USA

Troy B Puga
University of Kansas School of
Medicine, Kansas City, USA

Priscilla L Tellis
Hutchinson Community College,
Newton, Kansas, USA

Nasir Islam
Hutchinson Community College,
Newton, Kansas, USA

Prince N Agbedanu

Friends University, Department
of Health Sciences, Wichita,
Kansas, USA

Corresponding Author:

Prince N Aghedanu

Friends University, Department
of Health Sciences, Wichita,
Kansas, USA

Nasturtium antimicrobial activity against
Streptococcus agalactiae

Joshua Schafer, Troy B Puga, Priscilla L Tellis, Nasir Islam and Prince N
Agbedanu

DOI: https://doi.org/10.22271/phyto.2022.v11.i4a.14441

Abstract

This work uncovered the antibacterial properties of Nasturtium against gram-positive Streptococcus
agalactiae. Certain strains of Streptococcus have demonstrated antibiotic resistance. Streptococcus
agalactiae commonly infects the elderly, neonates, and pregnant women, which makes this a pathogen of
concern. Samples of Nasturtium leaves and flowers were extracted using 95% ethanol as extraction
solvent and filtered. The filtrate was impregnated into sterile discs. Discs infused with extracts or
extraction solvent as control, were placed on S. agalactiae plated plates. Clear zones around disc
indicating bacterial susceptibility were measured. Nasturtium demonstrated antibacterial activity against
S. agalactiae with a mean zone of inhibition of 20 mm. This suggest nasturtium can potentially be
developed as an antibacterial agent against S. agalactiae.
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Introduction

As microbes continue to evolve due to mutations, their resistance to antimicrobials is rapidly
becoming one of the largest challenges of the future for human survival I 2. Pathogens are
quickly evolving to become multi-drug resistant in order to counteract the effects of
antimicrobials used in clinical practice today [M. Bacteria have used several mechanisms to
develop antibiotic resistance, including cell wall modifications, alteration of actions of efflux
pumps, and changes in gene expression [ 2. Antibiotic resistance has led not only to annual
treatment cost increases in the billions of dollars, but a large increase in mortality for many
patients 4, Development of new antimicrobials must be undertaken to combat the growing
resistance before certain pathogens become untreatable [ €1,

Plants have been used by many people throughout the world to treat illness and disease [ 81,
Numerous plants have demonstrated antimicrobial activity, and could potentially serve as the
future of antimicrobials [ ¥, Tropaeolum, better known as Nasturtium, is a plant that could
potentially fulfill this role of a future antimicrobial. Nasturtium is native to South America and
Mexico and is commonly found in homes, due to its pleasant smell and appearance [,
Nasturtium is a plant with circular leaves and bright colored flowers 3. Nasturtium plants
grow rapidly and can withstand drought conditions 3. In addition, Nasturtium is a plant that is
edible for humans 4. Previously, Nasturtium has shown strong antimicrobial activity against
Candida spp. H. influenzae, S. marcescens, M. catarrhalis, P. vulgaris, and with high levels of
susceptibility [*2, Nasturtium has also shown antimicrobial activity against K. pneumoniae, S.
aureus, S. pneumoniae, S. pyogenes, P. aeruginosa and E. coli with intermediate
susceptibility, and activity against viridans enterococci and streptococci with low
susceptibilities 2. While Nasturtium has demonstrated activity against many bacteria, the
need remains to search for novel antimicrobial activity against other pathogenic bacteria. This
experiment searches for this novel activity in nasturtium by testing it against Streptococcus
agalactiae.

The Group B streptococcus, Streptococcus agalactiae, is a gram-positive coccus that is
especially deleterious to expectant mothers, the elderly, and neonates. It is known to cause
sepsis and preterm birth in neonates 31, Consequently, S. agalactiae has been characterized as
a pathogen of public health concern because it is implicated in the significant cause of
morbidity and mortality in newborns 14 %1, Prevention measures are vital to control this
pathogen in this population 4. S, agalactiae also often affects the immunocompromised, but
has now begun infecting healthy people 'l S. agalactiae previously demonstrated resistance
to both beta lactam antibiotics (e.g. penicillin) and non-beta lactam antibiotics 1. Identifying
antibacterial agents against resistant and infectious strains of S. agalactiae is vital for future
prevention and treatment [*51,
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Based on previously characterized antibacterial property of
Nasturtium against various bacterial strains, we hypothesize
in this experiment that Nasturtium demonstrate novel
antibacterial activity against S. agalactiae.

Methods

2 grams of Nasturtium were extracted in 95% ethanol (Puga et
al., 2022). Multiple paper discs were soaked in the filtrate or
ethanol only (as solvent control) and air-dried (Puga et al.,
2022). 100 ul of freshly cultured bacteria was diluted with 9
ml of 1% saline solution and 100 ul of this dilution was plated
(Puga et al., 2022). The previously air-dried discs were placed
on S. agalactiae plated plates and incubated at 37 °C s for 24
hours. Clear zones around discs were measured as a marker of
bacterial susceptibility to the extract.

Fig 1: Nasturtium (Position 5) and blank disk (Positions 7, 8) against
S. agalactiae.

Results
Nasturtium shows antibacterial activity against S. agalactiae
with a mean zone of inhibition of 20mm.

Table 1: Nasturtium-infused disc induced zone of inhibition of S.
agalactiae. Ethanol-infused disc (blank disc) induced no zone of
inhibition of S. agalactiae.

S. agalactiae (zone of inhibition, mm)
Blank Disk 0
Nasturtium 20
Discussion

In this experiment, Nasturtium demonstrated novel activity
against S. agalactiae with a mean zone of inhibition of 20
mm. S. agalactiae is a major pathogen of concern to the
newborn population where it has shown large numbers of
morbidity and mortality [ 151, S, agalactiae is also commonly
infectious to pregnant women and the immunocompromised
population I, Moreover, S. agalactiae is now demonstrating
infections in people who are currently healthy %1, The rise of
infections in healthy people and the mortality in neonates is of
significant concern when coupled with the fact that S.
agalactiae has begun to demonstrate antibiotic resistance 11,
The novel activity of Nasturtium against S. agalactiae serves
a good starting point for the development of an antibacterial
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for this pathogen. In addition, Nasturtium has previously
demonstrated extensive coverage against other gram-positive
and gram-negative bacteria 2, This means that Nasturtium
can be potentially developed as a broad-spectrum
antimicrobial with coverage against both gram-negative and
gram-positive bacteria. With the growing antibiotic resistance
crisis, the search for compounds with antimicrobial activity is
vital for the future of human health [*-¢1, Based upon the novel
results of this experiment and previous experiments, we
believe there should be further investigation and subsequent
development of Nasturtium as an antimicrobial agent.

Limitations of the Study: Resistant strains of S. agalactiae
could not be specifically tested due to biohazard security
concerns. We suggest further testing to be done in a biohazard
secure facility, to determine susceptibility of resistant strains
of S. agalactiae to nasturtium extract both in vitro and in vivo.
Further testing should also be done to examine the efficacy
and side effects of Nasturtium in vivo.

Conflicts of Interest
The authors declare no conflicts regarding this work.

Contributions of Authors

Conceptualization- PNA; Data curation-TP; Investigation-
PLT, NI, PNA; Methodology-PNA; Manuscript writing- JS
and TP; Visualization-JS; Review & editing- JS and PNA.

Acknowledgments

We extend our gratitude to Chair of the division of STEM,
Dr. Nora Strasser and to the Vice President of Academic
Affairs, Dr. Jasper Lesage, of Friends University, for their
support of both undergraduate and graduate research.

Ethics approval statement
No ethics approval required.

Funding

No external funding or grants were used for this research.
Resources

1. Aslam B, Wang W, Arshad MI, et al. Antibiotic

resistance: a rundown of a global crisis. Infect Drug
Resist. 2018;11:1645-1658. Published 2018 Oct 10.
doi:10.2147/IDR.S173867

Huemer M, Mairpady Shambat S, Brugger SD,
Zinkernagel AS. Antibiotic resistance and persistence-
Implications for human health and treatment
perspectives. EMBO  Rep. 2020;21(12):e51034.
doi:10.15252/embr.202051034

Founou RC, Founou LL, Essack SY. Clinical and
economic impact of antibiotic resistance in developing
countries: A systematic review and meta-analysis. PL0oS
One. 2017;12(12):e0189621. Published 2017 Dec 21.
doi:10.1371/journal.pone.0189621

Habboush Y, Guzman N. Antibiotic Resistance. In:
StatPearls. Treasure Island (FL): StatPearls Publishing;
April 28, 2022.

Zinner SH. The search for new antimicrobials: why we
need new options. Expert Rev Anti Infect Ther.
2005;3(6):907-913. doi:10.1586/14787210.3.6.907
Livermore DM. The need for new antibiotics. Clin
Microbiol Infect. 2004;10(Suppl4):1-9.
D0i:10.1111/j.1465-0691.2004.1004.x


https://www.phytojournal.com/

Journal of Pharmacognosy and Phytochemistry https://www.phytojournal.com

7. Perumal Samy R, Gopalakrishnakone P. Therapeutic
Potential of Plants as Anti-microbials for Drug
Discovery. Evid Based Complement Alternat Med.
2010;7(3):283-294. d0i:10.1093/ecam/nen036

8. Asadbeigi M, Mohammadi T, Rafieian-Kopaei M, Saki
K, Bahmani M, Delfan M. Traditional effects of
medicinal plants in the treatment of respiratory diseases
and disorders: an ethnobotanical study in the Urmia.
Asian Pac J Trop Med. 2014;7S1:S364-S368.
d0i:10.1016/S1995-7645(14)60259-5

9. Vaou N, Stavropoulou E, Voidarou C, Tsigalou C,
Bezirtzoglou E. Towards Advances in Medicinal Plant
Antimicrobial Activity: A Review Study on Challenges
and Future Perspectives. Microorganisms.
2021;9(10):2041. Published 2021 Sep 217.
d0i:10.3390/microorganisms9102041

10. Perry L. Nasturtium: A Favorite Old Fashioned Flower.
University of Vermont Department of Plant and Soil
Science. https://pss.uvm.edu/ppp/articles/nasturtium.html
[accessed Dec 16, 2021].

11. Mahr S. Nasturtium, Tropaeolum majus. University of
Wisconsin-Madison Department  of Extension.
https://hort.extension.wisc.edu/articles/nasturtium-
tropaeolum-majus/ [accessed Jun 07, 2022].

12. Conrad A, Biehler D, Nobis T, et al. Broad spectrum
antibacterial activity of a mixture of isothiocyanates from
nasturtium (Tropaeoli majoris herba) and horseradish
(Armoraciae rusticanae radix). Drug Res (Stuttg).
2013;63(2):65-68. doi:10.1055/s-0032-1331754

13. Raabe VN, Shane AL. Group B Streptococcus
(Streptococcus agalactiae). Microbiol Spectr. 2019;7(2).
10.1128/microbiolspec.GPP3-0007-2018.
doi:10.1128/microbiolspec. GPP3-0007-2018

14. Puertas-Prieto A, Lara-Oya A, Liébana Martos C, et al.
Streptococcus agalactiae: prevention and vaccine
development. Streptococcus agalactiae: prevencion y
desarrollo de vacunas. Rev Esp  Quimioter.
2017;30(5):312-318.

15. Furfaro LL, Chang BJ, Payne MS. Perinatal
Streptococcus agalactiae Epidemiology and Surveillance
Targets. Clin Microbiol Rev. 2018;31(4):e00049-18.
Published 2018 Aug 15. doi:10.1128/CMR.00049-18

16. Troy Puga, Josh Schafer, Alexander Buffalo, Prince N.
Agbedanu, Broad Spectrum Antimicrobial Potential of
Crassula ovata, bio Rxiv. 2022.01.20.477177; doi:
https://doi.org/10.1101/2022.01.20.477177

~2g~


https://www.phytojournal.com/

