REE

SMRAMEFOLTENDORE L ZOHEEHE

RO OfE =

Absorption of Antimicrobials to Soils and their Bioavailability
Nobuyuki TAKEDA *

Life Science Division, Hyogo Prefectural Institute of Public Health
and Environmental Sciences, 2-1-29, Arata-cho, Hyogo-ku, Kobe 652-0032, Japan

Three groups of 11 antimicrobials (2 tetracyclines [TCs], 5 quinolones [QLs], 4 sulfa drugs [SDs]) were
determined their sorption coefficients Kd (the ratio of the antimicrobial concentrations in the soil phase and
in the water) from a batch experiment using a rapid and selective HPLC method developed for this purpose.
QLs (oxolinic acid, ciprofloxacin, sarafloxacin, danofloxacin, enrofloxacin) displayed the highest Kd values
(range: 26—3385), followed by TCs (oxytetracycline, chlortetracycline. range: 57—729). SDs (sulfadimidine,
sulfamethoxazole, sulfadimethoxine, sulfaquinoxaline. range: 0.4—5.4.) appeared to have little sorption
affinity to soil particles. These results show that QLs and TCs can be considered to be immobile, conversely
SDs highly mobile in the environment.

Capacity of the soil to absorb the antimicrobials was estimated to be 8 mg/g, suggesting the soil possibly
plays as an environmental "reservoir” for antimicrobials. Also the soil/antimicrobial complex was examined
on its bioavailability in terms of microbial growing inhibition test with a tester stain Bacillus subtilis. A
linear relationship has found between the amount of absorbed antimicrobial and the inhibition zone diameter,
showing that they are still biologically active and possibly plays as an ecological "reservoir” for antimicrobial
resistant bacteria in the environment.
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Table 1. Distribution coefficients, Kd (L kg-1), of antimicrobials for two soils.

Incubation (min) Soil A Soil B
TCs OoTC CTC OTC CTC
1 8 32 23 38
10 26 88 138 181
50 o1 153 368 359
120 57 336 613 729
QLs OXA CIP SAR DAN ENR OXA CIP SAR DAN ENR
1 4 33 19 57 36 36 213 94 287 180
10 12 169 91 217 224 208 697 376 857 715
50 21 371 185 667 560 496 1612 870 2160 1610
120 26 527 235 867 772 817 2794 1348 3385 2906
SDs SDD SMZ SDM SQX SDD SMZ SDM SQX
1 0 0.4 0.2 0.4 0.6 0.4 0.9 1.7
10 0.3 0.3 0.4 0.7 0.7 0.5 1.1 2.9
o0 0.3 0.2 0.4 0.6 0.8 0.4 1.3 4.1
120 0.3 0.2 0.4 0.7 1 0.7 1.5 4.1
22hrs 0.5 0.4 0.6 1.1 1 04 1.7 5.4

Antimicrobial and soil (10pg/g excet for CTC (20ug/g) and DAN (3ug/g) were incubated in 10mM
CaCl; for various length of time. Values are mean of two replicates.
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