   International Journal of Fundamental & Applied Sciences ISSN 2278-1404 2013 2 2 4 http://bma.org.in/ijfas.aspx @2013 BioMedAsia All right reserved    Exploring polyene antifungal Streptomyces nodosus for yield improvement of Amphotericin B   Vol. 2, No. 2 (2013) 33-35  Short communication  Anitha Upadhyaya1* 1Department of Microbiology, J J College of Arts and Science, Pudukkottai,TN, India , Nagasatya A2  2Department of Zoology, Govt Arts College for women, Pudukkottai, Tamilnadu. India, 3D Thajuddin N3 Department of Microbiology, Bharathidasan University, Tiruchirapalli-24, Tamilnadu Paneerselvam A4 4 P.G. and Research Department of Botany, Microbiology, A.V.V.M. Sri Pushpam College,(Automomous), Poondi, Tamilnadu, India   : Protein inhibitors are the common additives employed in the production of Amphotericin B to suppress the production of Amphotericin A, a less potent drug. Use of protein synthesis inhibitors for the production of Amphotericin B inhibiting Amphotericin A have been predominantly employed in the pharmaceutical industries. Although it reduces the production of Amphotericin A, it also yields lesser amounts of Amphotericin      This clearly indicates that addition of polyene antibiotics act synergistically in Amphotericin B production  Amphotericin B, polyene, antifungal, Nystatin  results 3. Results The culture upon revival formed characteristic creamishwhite colonies embedded into the medium , which sporulated well upon longer incubation turning completely whstained and observed under the 100X magnification of the microscope. The smear showed gram positive deeply twisted branched mycelium characteristic of actinomycetes. A yellow liquid was also found to be present surrounding the colonies which when analysed were found to Amphotericin. The culture was then inoculated into inoculum medium and kept on the rotary shaker for 48 hrs at 30?C. After incubation, 5% of the inoculum was transferred into production medium and fermentation proceeded on the rotary shaker for 192 hrs at 30?C. A study was carried out with addition of streptomycin and nystatin separately at different time intervals for cultures NRRL-B-2371 (culture I) and NRRL-WC-3694 (culture II).and the results obtained are tabulated as in table I & II.  ite in colour. The colony was Gram  methods 2. Materials and Methods Abstract : Background & Objective: Protein inhibitors are the common additives employed in the production of Amphotericin B to suppress the production of Amphotericin A, a less potent drug. Use of protein synthesis inhibitors for the production of Amphotericin B inhibiting Amphotericin A have been predominantly employed in the pharmaceutical industries. Although it reduces the production of Amphotericin A, it also yields lesser amounts of Amphotericin B. Material & Methods: Another approach with use of other anti-fungal antibiotics like Nystatin was tried to achieve better yields. Addition of Nystatin at 24 hrs during the fermentation process showed 20% higher yields than the conventional method of addition of streptomycin at 24 and 96 hrs. However further study is required on the toxicity evaluation of the product obtained. Conclusion: This clearly indicates that addition of polyene antibiotics act synergistically in Amphotericin B production. Key words: Amphotericin B, polyene, antifungal, Nystatin @2012 BioMedAsia All right reserved SHORT COMMUNICATION Open Access ISSN 2278-1404 International Journal of Fundamental & Applied Sciences Exploring polyene antifungal Streptomyces nodosus for yield improvement of Amphotericin B Anitha Upadhyaya1*, Nagasatya A2 , Thajuddin N3 , Paneerselvam A4 1Department of Microbiology, J J College of Arts and Science, Pudukkottai,TN, India, 2Department of Zoology, Govt Arts College for women, Pudukkottai, Tamilnadu. India, 3Department of Microbiology, Bharathidasan University, Tiruchirapalli-24, Tamilnadu, 4 P.G. and Research Department of Botany, Microbiology, A.V.V.M. Sri Pushpam College,(Automomous), Poondi, Tamilnadu, India *Corresponding author Full Address : Department of Microbiology, J J College of Arts and Science, Pudukkottai, Tamilnadu, India Ph.No: 09980923852 E.mail: ani_giru@yahoo.com http://bma.org.in/ijfas.aspx Int. J. Fundamental Applied Sci. Vol. 2, No. 2 (2013) 33-35  34 2.1 Fungus Collection Streptomyces nodosus obtained from USDA with accession number NRRL-B-2371 and NRRL-WC- 3694.The cultures were revived using ISP?2 medium for Actinomycete cultivation. The broth culture was then plated on agar medium and incubated at 30?C for 5 days. Growth medium and culture conditions: The cultures upon revival were inoculated into growing medium (yeast extract ?1%, Dextrose ?1%, Calcium carbonate ? 0.01) for 48 hrs at 30?C in shaking conditions. 5% of the inoculum was transferred into production medium (Production medium: Bactopeptone ? 1%, dextrose ?5%, CaCO3 ? 1%, MnCl2.4H2O ?0.001% , FeSo4.7H2O ? 0.01% pH ?7.4) and incubated at 30?C for 192 hrs .. 0.4 ?g/ml of Streptomycin sulphate solution was added to the medium at 24 and 96 hrs. 0.4 ?g/ml of Nystatin solution was added to the medium at 24 and 96 hrs to another set of flasks. The concentration of product was measured using spectrophotometer for Amphotericin A and B 13. Analysis : After 192 hrs of incubation, the production medium was analysed for presence of amphotericin A and B. In Two microfuge tubes, 1 ml of 20% production medium in Dimethyl sulphoxide was pipetted. The tubes were vigorously shaken for 60 mins and centrifuged at 10,000 rpm for 10 minutes.1 ml of 20% supernatant in methanol was transferred into fresh microfuge tubes, mixed well and centrifuged again. The supernatant solution was analyzed using spectrophotometer between 250 and 450 nm. The absorbances obtained were plotted on the standard graph for Amphotericin B12  discussion 4. Discussion The results showed the following features critical to the experiment. As mentioned in the literature, addition of protein inhibitor helps increase the yield of Amphotericin B suppressing the production of Amphotericin A substantially. Similar to the patents and papers mentioned, addition of the inhibitor is best at 24 and 96 hrs of fermentation giving the maximum yield for streptomycin alone whereas when Nystatin was used, maximum yield was obtained at 24 hrs alone. This will not only reduce the requirement of Nystatin but will also reduce the toxicity levels in the finished product. Addition of Nystatin has shown substantial increase in the yield of both the cultures with 18-20% increase in yield over the addition of streptomycin. The trails were conducted three times and showed similar results. (The second trial showed the maximum yield and hence has been reported here) .Thus it can be well concluded from the above experiments that addition of Nystatin is indeed a beneficial step in Amphotericin B production enhancing the activity of the organism with less contamination of Amphotericin A. Presence of traces of nystatin in the medium would also be an added bonus as its mode of action being similar to Amphotericin B hence it may work in synergy. Further studies need to be conducted as to how much quantity of nystatin would remain in the medium and would it have any other unforeseen effects on the product stability and the patient in due course of time  introduction 1. Introduction Amphotericin B is a classical anti-fungal antibiotic obtained from Streptomyces nodosus1 . In 1961 and 1962, two patents were granted to Dutcher et al2  and Trejo and Bennett3  respectively for large scale production of this antibiotic. There are great rises in fungal infections with the splurge of several diseases like AIDS, Prion infections etc. Being the most sought after drug for deep? seated systemic and opportunistic fungal infections, it has its limitations due to severe nephrotoxicity4. Therefore, there is a need to develop new formulations, which aims at improving the therapeutic index of this drug. The yield of Amphotericin B is also less due to presence of a large amount of Amphotericin A, a less potent drug as the byproduct. The standard for commercial acceptance of Amphotericin B for intravenous use is it should be minimum of 75% pure with less than 5% of Amphotericin A contents. (FUNGISONE ? marketed by E R Squibb & Sons Inc.)5 Amphotericin B is a haptaene ?M polyketide (Mmycosamine sugar attached to glycosalated end of the hapatene chain). Amphotericin A is similar to Amphotericin B except a reduced double bond at carbons 28 & 29 along the chain.6 .The anti-fungal activity is due to the attachment of the polyketide to the ergosterol of the fungal cell wall creating holes in the cell membrane allowing the contents to leak out resulting in cell death7 . While this attachment serves effectiveness of the drug, it also shows affinity to the human sterols like cholesterol of the renal epithelial cells accounting for its high nephrotoxicity8 . To reduce this toxicity, several lipid formulations have been designed but these derivatives have been found to be working in other areas of the body like the brain, liver etc7.  Addition of Streptomycin sulphate , a protein synthesis inhibitor has been used for the inhibition of amphotericin A production9 . This method proved effective in reducing the production cost and increasing the purity of Amphotericin B Nystatin (originally named Fungicidin) is a polyene antifungal medication to which many molds and yeast infections are sensitive, including Candida. Due to its toxicity profile, there are currently no injectable formulations of this drug on the US market.1  However, nystatin may be safely given orally as well as applied topically due to its minimal absorption through mucocutaneous membranes such as the gut and the skin.10,11 Like amphotericin B and natamycin, nystatin binds to ergosterol, a major component of the fungal cell membrane. When present in sufficient concentrations, it forms pores in the membrane that lead to K+  leakage and death of the fungus.11 Ergosterol is fairly unique to fungi, so the drug does not have such catastrophic effects on animals or plants. This study aims to develop a product, which has better yields with less toxicity and lesser contents of Amphotericin A.
