In this study, the four most abundantly used pharmaceuticals in Korea, namely acetaminophen, carbamazepine, cimetidine, and diltiazem, and six sulfonamide related antibiotics, including sulfamethoxazole, sulfachlorpyridazine, sulfathiazole, sulfamethazine, sulfadimethoxine, and trimethoprim were examined for their acute aquatic toxicity employing a marine bacterium (Vibrio fischeri), a freshwater invertebrate (Daphnia magna), and the Japanese medaka fish (Oryzias latipes). In general, Daphnia was the most susceptible among the test organisms. The most acutely toxic among the chemicals tested in this study was diltiazem, with a median lethal concentration of 8.2 mg/L for D. magna. The resulting acute toxicity of these pharmaceuticals was reasonably predicted by physicochemical descriptors such as pH-dependent distribution coefficient and EHOMO −ELUMO gap. Predicted environmental concentrations (PECs) derived for the test pharmaceuticals in Korea ranged between 0.14 and 16.5 μg/L. Hazard quotients derived from PECs and predicted no effect concentrations (PNECs) for sulfamethoxazole and acetaminophen were 6.3 and 1.8, respectively, suggesting potential environmental concerns and a need for further investigation.
[bookmark: _GoBack]The acute toxicity of each pharmaceutical varied by test organisms. None of the chemicals however showed a high level of acute lethal toxicity. Table 2 shows the summary of acute median effective/lethal concentrations (E/LC50s) obtained for the test pharmaceuticals, and also toxicity values reported elsewhere. Among the test organisms, D. magna was in general the most sensitive to the most of pharmaceuticals tested in the present study. Among the test pharmaceuticals, diltiazem was the most toxic, as evidenced by the resulting Daphnia 96 h EC50 value at 8.2 mg/L. For acetaminophen, the 48 h D. magna EC50 value was 30.1 mg/L, which was within the literature reported values of 9.2 mg/L (Kühn et al., 1989) and 50 mg/L (Henschel et al., 1997). The EC50 values of acetaminophen obtained from V. fischeri and O. latipes were 549.7 and N160 mg/L, respectively. For carbamazepine, the median effective concentrations for V. fischeri and D. magna were 52.5 mg/L (5 min exposure) and 76.3 mg/L (96 h exposure), respectively. These acute toxicity values reported in the present study are consistent with those reported elsewhere in the literature (Jos et al., 2003). With V. fischeri, EC50s were found at >100 mg/L for all test pharmaceuticals except for carbamazepine, sulfachlorpyridazine, and sulfamethoxazole. In general, sulfonamides were not very acutely toxic to Japanese medaka (LC50sN100 mg/L). However, for carbamazepine and diltiazem, LC50 test results for the medaka fish ranged from 15.0 to 35.4 mg/L.
