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Abstract: The abuse of antibiotics has caused a series of environmental problems, among which the antibiotic re-
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sistance genes (ARGs) problem is the most concerned. However, the majority of the current researches mainly fo-

cused on the environmental monitoring of the antibiotics and ARGs, while researches about the influence of antibi-

otics on the transfer of ARGs is still lacking. In this study, the frequency of RP4 plasmid transfer was measured in

co-cultures of a donor and an acceptor strain upon exposure to tetracycline, trimethoprim, sulfachloropyridazine and

sulfamethoxazole, both individually and in combination. The results revealed that the transfer frequency of RP4

plasmid that contained the tetracycline ARGs showed hormetic responses to the exposure of single tetracycline,

which were inhibited when combined with other antibiotics. It is the first time that the receptor theory is used to ex-

plain the hormetic mechanism of the antibiotics on the plasmid conjugation transfer, and evidence is provided for

the hormesis receptor theory that is not yet conclusive.

Keywords: tetracycline; sulfanilamide; trimethoprim; antibiotic resistance gene; Escherichia coli; horizontal gene

transfer; conjugation transfer; RP4 plasmid
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Fig. 1

The dose-effect relationship between the single antibiotics exposure and the inhibition of RP4 transfer

Note: TH, TMP, SCP, SIX stand for tetracycline hydrochloride, trimethoprim, sulfachloropyridazine, sulfisoxazole.
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Fig. 2 The dose-effect relationship between the combined antibiotics exposure and the inhibition of RP4 transfer
Note: RC, ECy, stand for the concentration when the inhibition rate of plasmid transfer frequency was 0%

and the inhibition rate of cell growth was about 50% .
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Table 1 Statistics of hormesis related parameters under different exposure conditions
P FEIEm ARXT v g Hormesis [X [i]/(mol- L") BRAR LRI ol L) RfR /% isrigiayay
o LogC (mol-L") and value (%) of )
Antibiotics Relative concentration® Hormesis zone/(mol-L™") Hormesis area
maximum hormesis/(mol-L™', %)

TH" 0.00 [-6.70,-5.58] (-5.97,360) 1.94
TMP-TH(RC, : RC,) 0.04 [-8.00,-6.99] (-7.56,37) 021
TMP-TH(EC, : ECy;) 240 [-7.06,-5.78] (-6.27,45) 0.37
SCP-TH(RC, : RC,) 148 [-6.56,-5.57] (-5.92,325) 1.58
SCP-TH(ECy, : ECs,) 20.69 [-6.93,-5.38] (-5.98,218) 1.83
SIX-TH(RC, : RC,) 4.96 [-6.51,-5.22] (-5.71,89) 0.62
SIX-TH(ECs, : ECs) 35.60 [-6.42,-521] (-5.89,140) 0.94

TE - MR EEAR TR G R B A R P OCE B T PR 2R S TH BRI BE R LU AE b, S zs 1, BB B IR R v U TH —Rh2h4y),

Note: a, relative concentration refers to the ratio of the concentration of antibiotic without selective pressure to the concentration of TH in the mixed expo-

sure system; b, blank control, only TH in the exposure system.
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