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ABSTRACT 

The resistance to antibiotics of the most pathogenic strains is a problem affecting human population and, it is the 

last challenge in infectious diseases. That is why, the screening of microbial life forms for new and improved molecules 

must be continued. One of the possible source are the endophytic microorganism living inside plants organs and tisues. 

This review paper show this possibility to find, by screening of this microbiota, new compounds which can be use against 

microbial pathogens. 
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INTRODUCTION 

Endophytic microrganisms are part of the so called endobionts or in this case endophytobionts (endophytobiome) 

taking into account that macroorganisms has inside them a microbiome. Even marine plants like macroalgae hosts a fungal 

and bacterial microbiome like Bostrychia tenella [1] where a strain of endophytic fungi produce cytochalasin. There are a 

lot of plants containing a community of microorganisms which do produced any dammage to the host. It looks like they 

enter in symbiontic, commensalism and trophobiontic relations with it [2] and they originate from phyllospere. Studies on 

soil bacteria which produce antibiotics were performed, from Bacillus and Micrococcus genera [3]. The strains were 

characterized and tested using test human pathogenic microorganisms. The endophytic strains of fungi and bacteria 

producing antibiotics is still a domain to explore [4]. In the conditions of 90% antibiotic resistant pathogens as stated by 

WHO, the methanolic and aqueous extracts obtained from endophytic fungal strains were effective against many common 

human pathogens, for example Staphyllococcus aureus, Pseudomonas aeruginosa and the yeast Candida albicans [5]. 

FUNGI  

Endophytic fungi produced antibiotics too for example, Muscodor albus isolated from Cinnamomum zeylanicum, 

and other plants and release volatile organic compounds with antibiotic effects [6]. From Eucryphia cordifolia were 

isolated a fungus strain Gliocladium wich release volatile organic compounds (1-butanol, 3-methyl-, phenylethyl alcohol 

and acetic acid, 2-phenylethyl ester, propanoic esthers and so on) active against phytopathogens [7]. In facts looks like that 

some metabolites from medicinal plants are fermentation products of fungal and bacterial endophytic strains [8], as 

example the fungus Mucor fragilis can produce kaempferol, or some component from silymarin can originate from 

Aspergillus Iizukae strain hosted in the Silibium plants. 

A huge screening was performed in Brasil [9], with 388 strains of endophytic fungi and 13 of yeast were isolated 

from Brasilian Orchidaceae. The fungi were from Epicoccum, Fusarium, Acremonium, Alternaria, Trichocladium 

Gibberrella, Cylindrocarpon, Rhodotorula genera, and 22 extracts were tested against test strains of human pathogens, 6 
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being efficients against E coli,5 against S aureus, 9 against C albicans and 8 against C krusei. Endophytic fungi, from 

genera Alternaria, Aspergillus Penicillium Stemphylium, and others were isolated from a Rhododendron species from 

Nepal, showing an antibiotic activity against bacterial human pathogens (Salmonella typhy, Proteus mirabilis, 

Enterococcus faecalis, Klebsiella pneumonia, Acinetobacter sp, Shigella sp, Esherichia coli, Staphylococcus aureus and 

Bacillus subtilis), and antifungal activity against phytopathogenic fungi Fusarium oxysporum, F. moniliforme and others 

[10]. 

BACTERIA 

Cultivated plants contains many endophytic strains, this were intensive studied as being important for agriculture 

applications. Soya plants Glycine max and G.soja, cover large surfaces being used in human and animal nutrition. 

Scientists [11] isolated about 65 bacterial strains and identified by BIOLOG system being from Deinococcus, 

Staphylococcus, Bacillus, Tsukamurella genera and others.Interesting, the endophytes are isolated from wild plants and 

from cultivated plants too. Strobel et Daisy [12] shown in an older review paper, the need for new medicine and specially 

antibiotics is growing in special after the apparition of cases of antibiotic resistance to main pathogenic strains.  

Endophytic bacteria like Bacillus amyloliquefaciens is considered a new source of new antimicrobials, isolated 

from some plants from Thailand having an inhibitory effect against E coli, Staphyllococcusaureus, the minimum 

bactericidal concentration being between 0, 312-5 mg/ml [13]. Bacteria living inside plant Lantana camara, [14] from 

which, one was Bacillus amyloliquefaciens strain YB-1402, was very active against many pathogenic bacteria (methycillin 

resistant Staphyllococcus aureus), it is an phytopathogenic bacteria (Xantomonas vesicatoria –same authors) releasing 

compounds like Cyclohexanone, 2-[2-(1,3-dithiolan-2-yl)propyl]-6-methyl-3-(1-methylethyl), Tetracosane (CAS) n-

Tetracosane, Octadecane (CAS) n-Octadecane. The strains [15] of Bacillus cereus, B. Thuringiensis, B. Pumilis, 

Clavibacter michinganensis, Pseudomonas Putida which produced all IAA, and two of them were Siderophores, and they 

inhibited E coli and Klebsiella pneumoniae. 

Some bacterial and fungal isolates, from some medicinal plants like Terminalia arjuna, Catharanthus roseus, 

Azadirachta indica, demostrated antibiotic activity against human pathogens, Pseudomonas aeruginosa, Staphylococcus 

aureus, Klebsiella pneumonia, Enterococcus faecalis and the yeast Candida albicans, and they were selected for further 

experiments [16]. 

Actinomycetes are a group of bacteria known for their useful metabolites (from 23.000 of bioactive compond 

produced by microbesabout 10.000 are produced by actinomycetes), and the endophytic strains make no exception. The 

actinomicete, isolated from Syzygium cumini stem, roots and leaves, about 30 % of them demonstrated a antibiotic activity 

against Staphyllococci, with a maximum inhibition of 12 mm. One of the isolates J-5, demostrated a release of 

chloramphenicol [17]. 

By genomic screening and mining, the possible producers of antibiotics can be detected[18]. An example is the 

Streptomyces wadayamensis, which has a high potential in producing antibiotic compounds. Another endophytic 

Streptomyces from Chataranthes roseus, produce secondary metabolites effective against Bacillus subtilis, Staphylococcus 

aureus and Proteus vulgaris and against fungi - Botrytis cinerea, Curvularia lunata and Rhizoctonia solani [19]. From the 

plant, Flacourtia jangomas were isolated few bacterial strains which were tested for antibiotic activity production, the best 
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being FjR 1, and FjR2, in condition of culture on YPD, at 7 pH and 8% inoculum, with fructose presence in the culture 

media (20). Endophytic fungi from Bacopa monnieri, showed an intense antibiotic (MIC value 10–100 µg/ml-33% from 

the extract) and cytotoxic activity in vitro [21]. The endophytes can be a source of peptides antibiotic too [22]. 

CONCLUSIONS 

The review shortly showed the enormous potential of bacterial and fungal strains, residents as endophytes in 

different plants species. Some of them can be source of antibiotics and antifungals in the modern medicine, in order to fight 

against the resistant strains of pathogenic bacteria and fungi. The work in this field of activity and new research programs 

will boost up the screening of endophytes, for new molecules of antimicrobials. 
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