ABSTRACT

Antineoplastic drugs released into the aquatic environment exhibit a potential threat to normal
aquatic life. In present investigation, the biodegradation of three antineoplastic compounds
(cyclophosphamide, etoposide and paclitaxel) by white rot fungi Ganoderma lucidum (MTCC-
1039), Trametes versicolor (AH05) and Phanerochaete chrysosporium (MTCC-787) were
explored. HPLC method development for the detection of these antineoplastic compounds and
cytotoxicity on Raw 264.7 cell line was also investigated. Three simple, sensitive, robust and
accurate method developed for the detection and quantification of selected antineoplastic
compounds using HPLC and validated the same. The retention time for cyclophosphamide,
etoposide and paclitaxel were 3:32.3 £0.41, 2:40.1 +0.48 and 3:49.3 +0.28 minutes
respectively. In biodegradation, the highest biodegradation rate was achieved in G. lucidum
mediated treatment. Herein, the biodegradation efficiency for cyclophosphamide, etoposide
and paclitaxel was 98.49 %, 71.50 % and 19.54 % respectively achieved. Whereas the total
removal efficiency including sorption of these compounds with G. lucidum was 75.56, 99.69
and 21.84 % respectively. The degradation kinetics study followed pseudo-first-order reaction
for the analysis. The maximum rate constant shown in G. lucidum mediated treatment, where
ty for initial concentration of cyclophosphamide, etoposide and paclitaxel were calculated as
4.43189, 1.27113 and 24.31 days with rate constant (k) 0.5453 day™, 0.1564 day* and 0.0285
day* respectively. The inhibitory concentration (ICso) of native form of cyclophosphamide,
etoposide, and paclitaxel was determined by the in-vitro cytotoxicity analysis. The cell
cytotoxicity of cyclophosphamide, etoposide paclitaxel on Raw 264.7 cells was analysed as
69.58 %, 92.01 % and 88.85 % respectively at concentration 250 ug.ml?. In G. lucidum
mediated treatment, the maximum cell cytotoxicity of transformed products (TPs) of

cyclophosphamide, etoposide and paclitaxel was analysed as 2.41 %, 1.57 % and 10.31 %
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respectively. In T. versicolor and P. chrysosporium only etoposide was effectively degraded
and the maximum toxicity of their TPs analysed as 2.74 and 8.03 % respectively.
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