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Plants are a repository of fugal endophytes. Endophytes,
are the chemical synthesizers inside the healthy tissues of
plants typically causing no apparent symptoms of disease
on the host [1]. A large number of secondary metabolites
have been extracted, isolated and characterized from endophytic microbes from various types of plants throughout the world [2-6]. Many of these synthesized chemical
compounds are bioactive, and the range includes alkaloids,
steroids, terpenoids, peptides, polyketides, flavonoids, quinols and phenols as well as some halogenated compounds
[2,3,7]. Therefore, the plant endophytic fungi have been
recognized as an important and novel resource of natural
bioactive products with potential application in medicine,
agriculture and food industry [3,8,9]. Many valuable bioactive compounds with cytotoxic, antimicrobial, antidiabetic,
insecticidal and anticancer activities have been fruitfully
discovered from the endophytic fungi during the past two
decades [10].
Only a handful of plants in the world have ever been
completely studied relative to their endophytic biology [3].
It is not known whether all endophytes synthesize bioactive
metabolites, but according to Strobel and coworkers (2004)
those plants in distinctive environments that fight to compete with other living organisms or that seek for assistance
to survive, are likely to host endophytes which can synthesize secondary metabolites that will eventually support the

plant to overcome biotic and abiotic stress factors in their
environments.
Many scientists have stipulated that plants growing in
lush tropical rainforests, where competition for light and
nutrients is high, are most likely to host the greatest number of bio-active endophytes. A recent study has reported
that endophytes from tropical regions produced considerably more bioactive secondary metabolites than those from
temperate parts of the world [11]. For example, a nonapeptidal fungal metabolite acting as an antidiabetic agent was
isolated from an endophytic fungus collected from an African rainforest [12].
Mangrove plants have unique features in order to adapt
to their habitat with muddy saline waters, brackish tidal activities, anaerobic soil and high faunal and microbial competition [13]. Marine mangrove fungi have proven to be an
important source of bioactive compounds [13,14]. According to Bandaranayake (1998), leaves, stems, bark, roots
and fruits of mangrove plants are a valuable resource for
folk medicine used traditionally. It is highly likely that the
biosynthetic abilities of the endophytic fungi within these
plants contribute significantly to their medicinal properties
[15].
Weeds and invasive plant species are usually aggressive
growers, making them compete for water, light, space and
nutrients. Therefore, they are frequently present in large
quantities. They are adaptable, being able to easily invade
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a wide range of ecological niches [16]. Weeds and invasive
plant species may be successful competitors due to resistance towards different pathogens. These plants species
may therefore contain active biological compounds to resist
various microbial attacks. At the same time these species
are readily available in great quantities for use, and collection of them may protect indigenous plants and natural ecosystems.
Traditional and native medicinal plants also have been
recognized as a source of fungal endophytes with novel
metabolites of pharmaceutical significance [3,17,18]. According to Isaacs (2002), compounds isolated from the
endophytic fungi found on leaves of the plant Desmodium
uncinatum which was used by indigenous people of Papua
New Guinea for healing wounds and body sores has exhibited anti-fungal, antibacterial effects and also shown to destroy cervical cancer cells [19].

Drug resistance bacteria, appearance of life-threatening
viruses, tremendous increase of infectious diseases in humans, and agricultural crop damages due to pests, appeal
novel approaches to manage these issues. There is a general call for new antibiotics, chemotherapeutic agents and
agrochemicals that are effective, have low toxicity, and with
minimum environmental impact. Accordingly, endophytic
fungi are relatively unexplored producers of secondary metabolites with unprecedented carbon skeletons and great
bioactivities, with an enormous potential for utilization in
pharmaceutical and agricultural industries [20].
BIBLIOGRAPHY

1.

Owen NL and Hundley N. “Endophytes- the chemical synthe-

2.

Tan RX and Zou WX. “Endophytes: a rich source of functional

3.
4.

sizers inside plants”. Science Progress 87.2 (2004): 79-99.

metabolites”. Natural Product Reports 18.4 (2001): 448-459.

Strobel G., et al. “Natural products from endophytic microorganisms”. Journal of Natural Products 67.2 (2004): 257-268.

Ratnaweera PB., et al. “Antimicrobial activities of endophytic fungi obtained from the arid zone invasive plant Opuntia

dillenii and the isolation of equisetin, from endophytic Fusar-

35

ium sp”. BMC Complementary and Alternative Medicine 15
5.

6.

7.

8.

9.

(2015): 220.

Dissanayake RK., et al. “Antimicrobial activities of mycoleptodiscin B isolated from endophytic fungus Mycoleptodis-

cus sp. of Calamus thwaitesii Becc”. Journal of Applied Pharmaceutical Science 6.1 (2016): 1-6.

Dissanayaka RK., et al. “Antimicrobial activites of endophyt-

ic fungi of the Sri Lankan aquatic plant Nymphaea nouchali
and chaeoglobosin A and C, produced by the endophytic
fungus Chaetomium globosum”. Mycology 7.1 (2016): 1-8.

Ratnaweera PB., et al. “Solanioic acid, an antibacterial degraded steroid produced in culture by the fungus Rhizoctonia solani from tubers of the medicinal plant Cyperus rotundus”. Organic Letters 17.9 (2015): 2074–2077.

Gunatilaka AAL. “Natural products from plant-associated
microorganisms: distribution, structural diversity, bioactiv-

ity, and implications of their occurrence”. Journal of Natural
Products 69.3 (2006): 505-526.

Guo BH., et al. “An endophytic taxol-producing fungus BT2
isolated from Taxus chinensis var. mairei”. African Journal of
Biotechnology 5.10 (2006): 875-877.

10. Zhang HW., et al. “Biology and chemistry of endophytes”.
Natural Product Reports 23.5 (2006): 753- 771.

11. Bills G., et al. “Recent and future discoveries of pharmacologically active metabolites from tropical fungi”. In Tropi-

cal 18 Mycology: Micromyceyes; Watling R., Frankland J C.,
Ainsworth A M., Isaac S and Robinson C H. (eds) CABI Publishing: New York 2 (2002): 165-194.

12. Strobel GA. “Rainforest Endophytes and Bioactive Products”. Critical Review in Biotechnology 22.4 (2002): 315.

13. Ananda K and Sridhar KR. “Diversity of endophytic fungi in

the roots of mangrove species on west coast of India”. Canadian Journal of Microbiology 48.10 (2002): 871-878.

14. Ratnaweera PB., et al. “Antimicrobial constituents of Hypocrea virens, an endophyte of the mangrove-associate plant

Premna serratifolia L”. Journal of National Science Foundation Sri Lanka 44.1 (2016): 43-51.

Citation: Pamoda B Ratnaweera. “Endophytic Fungi as Potential Produces of Bioactive Metabolites”. EC Microbiology ECO.01 (2017):
34-36.

Endophytic Fungi as Potential Produces of Bioactive Metabolites

15. Bandaranayake WM. “Traditional and medicinal uses of man-

36

groves”. Mangroves and Salt Marshes 2.3 (1998): 133-148.

16. Enright WD. “The effect of terrestrial invasive alien plants on
water scarcity in South Africa”. Physics and Chemistry of the
Earth 25.3 (2000): 237-242.

17. Wiyakrutta S., et al. “Endophytic fungi with antimicrobial,

anti-cancer, anti-malarial activities isolated from Thai medicinal plants”. World Journal of Microbiology and Biotechnology
20.3 (2004): 265-272.

18. Ratnweera PB., et al. “Helvolic acid, an antibacterial nor-

triterpenoid from a fungal endophyte, Xylaria sp. of orchid
Anoectochilus setaceus endemic to Sri Lanka”. Mycology 5.1
(2014): 23-28.

19. Isaacs J. “Aboriginal Food and Herbal Medicine”. New Holland
Press: Sydney (2002).

20. Petrini O., et al. “Ecology, metabolite production and sub-

strate utilization in endophytic fungi”. Natural Toxins 1.3
(1992): 185-196.

©All rights reserved by Pamoda B Ratnaweera.

Citation: Pamoda B Ratnaweera. “Endophytic Fungi as Potential Produces of Bioactive Metabolites”. EC Microbiology ECO.01 (2017):
34-36.

