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The microbial degradation of environmental estrogens
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Abstract: Environmental estrogens, the major components in the new kinds of environment
pollutants, threaten the health of human and animals by its effect on the functions of endocrine
system. Microbial degradation is considered as the efficient method in the removal of estrogenic
chemicals and the remediation of polluted environment. This paper discusses the well-studied
estrogen-degrading microorganisms, compares their degradation products and pathways, then
summarizes the proposed microbial degradation mechanisms of estrogens, and finally forecasts the
potential research interests in the biodegradation of environmental estrogen.
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Table 1 Structures and characteristics of estrogens

CAS E2
Estrogen Acronym Full name Chemical structure Cf}(::glijzl CAS number M;Leig}llltar SOI]::;tlitry i E2 Equivalent
El 1,3,5(10)- - 0 CisH20 53-16-7 270.37 0.8-12.4 0.10-0.20
Estrone 3- -17- /ijéjj
HO
E2 3,17p-1,3,5 on CisH20: 50-28-2 272.38 5.4-13.3 1.00
Estradiol /O:Sjj
HO
E3 1,3,5(10)- = OH CisH2403 50-27-1 288.38 3.2-13.3 0.02
Estriol 3B,16A,17B Q6j§OH
HO
170- EE2 17a- -1,3,5- OH C30H240, 57-63-6 296.41 4.8 2.46
Ethynyl (10)- - /qgig\
estradiol 1.17-
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Table 2 List of some estrogen-degrading strains deeply studied!®'*="

Class Phylogenetic affiliation Substrates References
Acinetobacter sp. El E2 E3 EE2 [8]
Bacterium Pseudomonas sp. El E2 E3 EE2 [8]
Acinetobacter sp. E2 [13]
Nitrosomonas europaea EE2 [14]
Nitrosomonas europaea EE2 [15]
Nitrosomonas sp. EE2 [16]
Pseudomonas citronellolis EE2 [17]
Pseudomonas putida E2 [18]
Pseudomonas putida EE2 [19]
Rhodococcus sp. E2 El [20]
Sphingomonas sp. E2 El [20]
Sphingobacterium sp. El1 E2 E3 EE2 [21]
Myceliophthora thermophila E2 El [22]
Fungi Mpycelyopthora E2 [23]
Phanerochaete sordida E2 El [24]
Pleurotus ostreatus EE2 [25]
Pleurotus ostreatus EE2 [25]
Pleurotus ostreatus EE2 [26]
Phoma sp. EE2 [27]
Ankistrodesmus braunii EE2 [28]
Algae Selenastrum capricornutum EE2 [28]
Scenedesmus quadricauda EE2 [28]
Chlorella vulgaris EE2 [29]
Microcystis novacekii EE2 El [30]
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Figure 1 The proposed catabolic pathways and intermediate metabolites of the bacterial degradation to
natural estrogens!>~'=334
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Figure 2 The proposed catabolic pathways and intermediate metabolites of the bacterial degradation to EE2
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