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Introduction
Research in the design and synthesis of antimicrobials will 

continue to be problematic on our planet, considering that bacteria 
and fungi develop resistance to antimicrobials over a period of 
time [1-5] . This results from indiscriminate use of commercial 
antimicrobial drugs for the treatment of infectious diseases and 
the current global antibiotic resistance. Many synthetic drugs have 
several adverse side effects which are usually irreversible when 
administered and the cost of synthesizing drugs in most cases is 
an expensive endeavor [1-5] and is non-realistic for a developing 
country like Guyana. Plants have a long therapeutic history over 
thousands of years and still considered to be promising source 
of medicine in the traditional health care system [6]. Plants also 
have a wide variety of secondary metabolites some of which are 
antimicrobial [7-9]. Crude plants extracts have also demonstrated 
antimicrobial activity [10-12].

Guyana flora is richly bio diversified and it’s organic and aque-
ous extracts have been shown to possess potent and selective an-
timicrobial activity to date, compared with standard antibiotics: 
penicillin, nystatin and ampicillin [13-17]. Also, recently antidia-
betic activities [18]. With the view of avoiding clinical trials, an ex-
pensive endeavor for a Third World country, we have shown that 
Guyana’s flora has strong potent antibacterial and antifungal activ 

 
ity. We have over the years, investigated the antimicrobial activity 
and selectivity of a wide range of plants and fruits against human 
pathogens such as E. coli, S. aureus, Bacillus subtilis, K. pneumonia, 
P. aeruginosa and C. albicans. Extracts include those from Bras-
sica rapa chinensis, Artocarpus altilis, Solanum melongena fruits, 
leaves of Moringa oleifera [19], passion fruit (Passiflora edulis) 
[20], Phyllanthus acidus, Sphagneticola trilobata and Doliocarpus 
dentatus’s [21] bark amongst others. Antimicrobial potency and 
selectivity have been comparable to standard antimicrobials such 
as penicillin and nystatin. against pathogens. Also, the antimicro-
bial potency and selectivity can be modulated in the presence 
and absence of transition metal salts such as zinc and copper. For 
example, a study to investigate the Antimicrobial Activity of the 
Uncombined and Combined Aqueous Extract of Phyllanthus acid-
us, Sphagneticola trilobata Leaves and Doliocarpus dentatus Bark 
against Selective Pathogenic microorganisms in the absence and 
presence of Zn2+  cations revealed that the highest AZOI of 165.05 
mm2 was induced by P. acidus extract against E. coli. In the absence 
of Zn2+ , zero AZOI was observed for the combined extract of P. 
acidus + S. trilobata, S. trilobata + D. dentatus and P. acidus + D. 
dentatus against S. aureus and K. pneumoniae. The combined plant 
extract, without Zn2+, seems to induce a higher AZOI against E. 
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coli, K. pneumoniae, C. albicans and P. aeruginosa in comparison 
with the individual plant extract. As an example, the combined 
plant extract of S. trilobata and D. dentatus induces AZOI of 122.66 
mm2, whereas S. trilobata induces AZOI of 117.79 mm2. For the 
combined plant extract with Zn2+, a lower AZOI was induced, com-
pared with the individual plant extract. Selective antimicrobial ac-
tivity were observed for the uncombined and combined extracts, 
with and without Zn2+ against some of the pathogens. For exam-
ple, P. acidus aqueous extract showed AZOI of 165.1 mm2 against 
E. coli, whereas S. trilobata showed AZOI of 67.17 mm2 against E. 
coli i.e., a selectivity ratio of 2.5 vs E.coli with respect to the above 
two extracts.

Antimicrobial activities of plant extracts at varying concentra-
tions of 0.025g/ml, 0.05g/ml and 0.1g/ml have been investigated 
mainly using the Disc Diffusion Assay. Here the diameter and the 
computed Area of Zone of Inhibition have been used as a gauge 
of the plant’s antimicrobial activity. For example, AZOI of 209.34 
mm2 was induced by the CH3CH2OH extract of Brassica rapa chin-
ensis against E. coli at a concentration of 0.025g/ml whereas an 
AZOI of 12.56 mm2 was induced by Brassica rapa chinensis against 
Bacillus subtilis at a concentration of 0.025g/ml. Antidiabetic ex-
periments using plant extracts have been conducted using guinea 
pigs model experiments.

Conclusion
Plant extracts have indeed shown to possess potent and 

selective antimicrobial activity against human pathogens. Also, 
striking hypoglycemic effect. Research should continue in the 
development of herbal medicines to combat current and new 
ailments. Also, an isolation of the active principle or natural 
products on route to novel drug discovery.

References
1. Wilms LR (2009) Guide to Drugs in Canada. Leo Paper Products Ltd. 

China (3rd edn): 114-117.

2. Macor JE (2010) Annual reports in Medicinal Chemistry, sponsored by 
the Division of Medicinal Chemistry of the American Chemical Society, 
Elsevier Inc., 45: 295-311.

3. Wood A (2008) Topics in Drug design and discovery. Annual Reports in 
Medicinal Chemistry, Elsevier Inc. 41: 353-409.

4. Bonner J (2009) Filling the Antibiotic Gap. Chemistry World, Royal 
Society of Chemistry 6(8): 16.

5. Kelland K (2013) Antibiotic Resistance Poses Catastrophic Threat To 
Medicine. Huffington Post 1-3. 

6. Shahid W, Durrani R, Iram S, Durrani M, Khan F (2013) Antibacterial 
activity in- vitro of medicinal plants. Sky Journal of Microbiology 
Research 1(2): 5-21.

7. Rijo P, Faustino C, Simoes MF (2013) Antimicrobial natural products 
from Plectranthus plants. Microbial pathogens and strategies for 
combating them: science, technology and education 922-931.

8. Arif T, Bhosale JD, Kumar N, Mandal TK, Bendre RS (2009) Natural 
Products-antifungal agents derived from plants. J Asian Nat Prod Res 
11 (7): 621-638.

9. Melgarejo M, Mollined P, Castro JV (2006) Antibacterial activity of four 
Natural Products from a Bolivian Highland Plant. Revista Boliviana De 
Quimica 23(1): 40-43.

10. Saswati R, Choudhury M, Paul S (2013) In-Vitro Antibacterial Activity 
of Alocasia Decipiens Schott. International Journal of Pharmacy and 
Pharmaceutical Sciences 5(1).

11. Aarati N, Ranganath N, Soumya G, Kishore B, Mithun K (2011) 
Evaluation of Antibacterial and Anticandidal Efficiency of Aqueous and 
Alcoholic Extract of Neem Azadirachta indica. International Journal of 
Research and Pharmaceutical.

12. Meenal K, Khadabadi S, Saboo S, Ghorpade D, Modi A (2010) In-
Vitro Antimicrobial Activity of The Crude Extracts Of Colocasia 
Esculenta Leaves (Araceae). International Journal of Pharmacy and 
Pharmaceutical Sciences 1(8).

13. Jagessar RC, Mohamed N (2010) Antimicrobial activity of selected 
plants extracts from Guyana’s flora. Journal of Pure and Applied 
Microbiology 4(2): 533-540.

14.  Jagessar RC, Allen R (2011) Antimicrobial Potency of the Aqueous 
Extract of leaves of Terminalia catappa. Academic Research 
International 362-371.

15. Jagessar RC, Mars A, Gomathigayam S (2011) Selective Antimicrobial 
properties of Leaf extract of Samanea Saman against Candida albicans, 
Staphylococcus aureus and Escherichia coli using several microbial 
techniques. Journal of American Science 7(3): 108-119.

16. Jagessar RC, Mars A, Gomes G (2009) Leaf extract of Smilax 
schomburgkiana exhibit selective antimicrobial properties against 
pathogenic microorganisms. Life Science Journal 6(1): 76-83.

17. Jagessar RC, Mohammed A, Gomes G (2008) An evaluation of the 
antibacterial and antifungal activity of leaf extracts of Momordica 
Charantia against Candida albicans, Staphylococcus aureus and 
Eschericia Coli. Nature and Science 6(1): 1-14.

18. Jagessar RC, Rodriques A, Prasad K, Husain A, Kanhai V, et al. (2018) An 
investigation of the hypoglycemic effect of the aqueous extract of the 
fruits of Psidum Guajava, Averrhoa Bilimbi and the peel of Tamarindus 
indica in Normoglycemic guinea pigs. J Pharmaceutics Drug Delivery 
Research 7(4): 77-101.

19. Jagessar RC, Ramchartar N, Spencer O (2015) A Review of the 
Antimicrobial Activity of Various Solvent Type extracts from Fruits 
and Edible Plants, in Fruit and Pomace Extracts: Biological Activity, 
Potential Applications and Beneficial Health Effects. Nova Science 
Publisher.

20. Jagessar RC, Hafeez, Chichester, Crepaul Y (2017) Antimicrobial Activity 
of the Ethanolic and Aqueous Extract of Passion Fruit (Passiflora edulis 
Sims), in the absence and presence of Zn(OAc)2.2H2O. World Journal 
of Pharmacy and Pharmaceutical Sciences. 6(9): 230-246.

21. Jagessar RC, Hope S (2016) Antimicrobial Activity of the Uncombined 
and Combined Aqueous Extract of Phyllanthus acidus, Sphagneticola 
Trilobata Leaves and Doliocarpus Dentatus Bark against Selective 
Pathogenic Microorganisms in the absence and presence of Zn2+ 
cations. World Journal of Pharmacy and Pharmaceutical Sciences 5(8): 
58-71.

http://dx.doi.org/10.19080/NAPDD.2019.05.555652
http://www.formatex.info/microbiology4/vol2/922-931.pdf
http://www.formatex.info/microbiology4/vol2/922-931.pdf
http://www.formatex.info/microbiology4/vol2/922-931.pdf
https://www.ncbi.nlm.nih.gov/pubmed/20183299
https://www.ncbi.nlm.nih.gov/pubmed/20183299
https://www.ncbi.nlm.nih.gov/pubmed/20183299
http://www.scielo.org.bo/scielo.php?script=sci_arttext&pid=S0250-54602006000100008
http://www.scielo.org.bo/scielo.php?script=sci_arttext&pid=S0250-54602006000100008
http://www.scielo.org.bo/scielo.php?script=sci_arttext&pid=S0250-54602006000100008
https://innovareacademics.in/journal/ijpps/Vol5Suppl1/6308.pdf
https://innovareacademics.in/journal/ijpps/Vol5Suppl1/6308.pdf
https://innovareacademics.in/journal/ijpps/Vol5Suppl1/6308.pdf
http://ijpsr.com/bft-article/in-vitro-antimicrobial-activity-of-the-crude-extracts-of-colocasia-esculenta-leaves-araceae/?view=fulltext
http://ijpsr.com/bft-article/in-vitro-antimicrobial-activity-of-the-crude-extracts-of-colocasia-esculenta-leaves-araceae/?view=fulltext
http://ijpsr.com/bft-article/in-vitro-antimicrobial-activity-of-the-crude-extracts-of-colocasia-esculenta-leaves-araceae/?view=fulltext
http://ijpsr.com/bft-article/in-vitro-antimicrobial-activity-of-the-crude-extracts-of-colocasia-esculenta-leaves-araceae/?view=fulltext
https://microbiologyjournal.org/archive_mg/jmabsread.php?snoid=559&month=&year=
https://microbiologyjournal.org/archive_mg/jmabsread.php?snoid=559&month=&year=
https://microbiologyjournal.org/archive_mg/jmabsread.php?snoid=559&month=&year=
http://www.savap.org.pk/journals/ARInt./Vol.1(3)/2011(1.3-37).pdf
http://www.savap.org.pk/journals/ARInt./Vol.1(3)/2011(1.3-37).pdf
http://www.savap.org.pk/journals/ARInt./Vol.1(3)/2011(1.3-37).pdf
http://www.jofamericanscience.org/journals/am-sci/am0703/12_3361am0703_108_119.pdf
http://www.jofamericanscience.org/journals/am-sci/am0703/12_3361am0703_108_119.pdf
http://www.jofamericanscience.org/journals/am-sci/am0703/12_3361am0703_108_119.pdf
http://www.jofamericanscience.org/journals/am-sci/am0703/12_3361am0703_108_119.pdf
http://www.lifesciencesite.com/lsj/life0601/14_life0601_76_83_Leaf.pdf
http://www.lifesciencesite.com/lsj/life0601/14_life0601_76_83_Leaf.pdf
http://www.lifesciencesite.com/lsj/life0601/14_life0601_76_83_Leaf.pdf


How to cite this article: Jagessar RC. Natural Antimicrobials and Antidiabetic Plant Extracts, Singly and in Combination, Potential Source of Novel 
Antimicrobials and Hypoglycemic Agents. Nov Appro Drug Des Dev 2019; 5(1): 555652. DOI: 10.19080/NAPDD.2019.05.555652006

Novel Approaches in Drug Designing & Development

Your next submission with Juniper Publishers    
      will reach you the below assets

• Quality Editorial service
• Swift Peer Review
• Reprints availability
• E-prints Service
• Manuscript Podcast for convenient understanding
• Global attainment for your research
• Manuscript accessibility in different formats 

         ( Pdf, E-pub, Full Text, Audio) 
• Unceasing customer service

                  Track the below URL for one-step submission 
          https://juniperpublishers.com/online-submission.php

This work is licensed under Creative
Commons Attribution 4.0 License
DOI: 10.19080/NAPDD.2019.05.555652

http://dx.doi.org/10.19080/NAPDD.2019.05.555652
https://juniperpublishers.com/online-submission.php
http://dx.doi.org/10.19080/NAPDD.2019.05.555652

	Natural Antimicrobials and Antidiabetic Plant Extracts, Singly and in Combination, Potential Source 
	Abstract
	Introduction
	Conclusion
	References

