Toxicity Monitoring and Classification of Endocrine Disruptors

using Bioluminescent Bacteria.
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Abstract

For detecting toxicity of endocrine disruptors (EDs), rapid, sensitive, and simple
methods are needed. Therefore, in this study, a new method in which the
different toxic effect of EDs can be monitored using 4 different recombinant
bacteria was designed and evaluated. It was found that the recombinant
bacteria could monitor the toxic effect, not estrogenic effect, due to EDCs
through the measurement of bioluminescence and cell growth rate, which were
shown to depend upon a form of cellular toxicity, such as DNA damage, protein
damage, oxidative damage, and membrane damage. In addition, it was found
that the damage done by EDCs can be divided into several groups based upon

the toxic mechanisms of the EDCs
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Table 1. 8 7] HEZHA ZelE22 g 4714 FF 9 g4 vl

DPD27%4 DPD2540 DPD2511 TV1061
Categories Chemicals Growth Growth O Growth |
Response rate Response rate Response rate Response rate
Inhibition Inhibition Inhibition Inhibition
ethyl Bromide H T-04 H T-07 M T-0.7 H -0.7
DDT H T-05 - < = = -
Paraqual H T-08 T H 5
Pesticides [ Methoxychlor T NA < NA. s
| Isodrin L T-07 - H T -
| Benomyl M 09-03 - - - -
[ Ziam M 084-03 = 5
Phenanthrene 1% “NAC - -
PAHs | Naphthalene H 09-04 - -
| Benzo[a]pyrene H 09-031 - - - = -
Siyrene M NA. T NA. NA. NA.
| Nonyl-phenol L 093-03 H T-U.68 H T-0.:68 H T-068 |
EDCs | Phatalate T ! T T T T T T
PCP §.5 T-09 ™M T E T T T
B-oestradiol L NA. L NA. T NA. L NA
| BisphenolA | ™M T-05 T T-08 L T-08 T T-08
e, Phenolics T T H T 15 T H T
[ Mutagens H 1-03 )5 T-08 ™M T-08 T-038
H: esponse ( nse ratio > 10) - : Not detected
M Ruponse ponse ratio 5 - 10) Growth rate inhibition : Growth rate of Control/
: Low R (Response ratio 2.5 - 5) Growth rate of Induced cell

Range of s concentration : 10ppb - 50ppm  N.A. : Not Available
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Table 2. A2 £4& dovle A8 ¢ et F 2§22 Fad WA
FelEd.
i | Minimum detectable | The
EDCs Concentration ; concentration
Response ratio = 2.5 | for SBLmax
Benzo[a]pyrene 0.013 ppb 0.5 ppb
DDT 23 ppb 10,000 ppb
Direct DNA o g
Damaging Naphthalene 0.05 ppb 1 ppb
Agents
Benomyl 10 ppb 15,000 ppb
DNA -
Damage Ziram 5 ppb 1,000 ppb
Methyl Bromide 150 ppb 50,000 ppb
Indirect
';);ch Paraquat 100 ppb 1,300 ppb
Damaging
Agonty Bisphenol A 500 ppb 20,000 ppb
Cadmium Chlorie 183 ppb 20,000 ppb
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