2019,38(4): 756-764 R W ®E R FE F R 201944 H

Journal of Agro-Environment Science

sk, b7 B, VAR, AR i R M S IREEAR T 0 R A A RE R T ] RV IR, 2019, 38(4) - 756-764.

ZHANG Di, LI Yuan, SHEN Chen-si, et al. Understanding the toxic effects of chlortetracyclineandits and its isomer degradation products on Scenedesmus
obliquus[J]. Journal of Agro—Environment Science, 2019, 38(4): 756-764.

B R RIS IR XIS B RS

o', o B/, RN, AT, Ak, R ﬁkl,,iﬂfl

(1L RAER%ZIFER 2 5 TR, FRE R8T E Y E TR AR O, B 2016205 2. L5 ge sl 5 A 5% 20
FEBE, LIk 2000925 3. 7 E K RS B AR K AIESE T, TR 200090 4%%?&“%%4#&%@?@5&&% Wil 2%
314100)

W EONRFEKAR DU IR AP AE 2SR R ) s RO, T A B 2 T FL SRR A Wk H R LA, RHE A
(Scenedesmus obliquus) R SZAXAY) , 45 & B IHE PR £ 55 R XL S A IR - P B R0 . RSS2 AE R A e
BT, SERTFEN SRR R SRR IR ENEE R R T2 W5, 48 2K I F A AR ™ ) A B Y 3 240 i
TEARAT W00 T RE 42, 20 MOS8 7k 1 WA R FR 55 25 B UR 2500 5 AN [) S5 ) A 88 A A b Ak 2 s 100 2 Ak g
RIH THEMNES . &8RRG YA PELL PR A A T E M SR 2R 2R a Ve FEREARAS B0 o i 28, HLAfb iR 3
NTCE BB R TR ) A IR A ) AR BT AR AL Al A R (R BRCACE 25 (AR SR 0 AN ) 2 S 302 ) 5 s e v g v
VEC It R 11 0 (A 2545 0 s R TR]  R) TR A = A AN ) () i P R0 o 489 4 g 8 I L S P A A fot ™= 0 b K A B 53 77 A 11 s 3
N, A A A TP DU PR 28 2T AR 2 1 A A B B8 U S ) A4

KR BRI R B 5 BV

FESES:X171.5 XERARERD: A XEHRS:1672-2043(2019)04-0756-09  doi:10.11654/jaes.2018-0964

Understanding the toxic effects of chlortetracyclineandits and its isomer degradation products on Scenedes-
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Abstract: To explore the toxicity of tetracycline antibiotics and their isomeric degradation products in the aqueous environment, chlortetra-
cycline was used as the target compound and Scenedesmus obliquus as the test organism. A study of the growth inhibitors and physiological
indicators of the algae was combined with an investigation of the difference in toxicity between chlortetracycline and its isomers. The results

showed that the degradation products of chlortetracycline were mainly iso—chlortetracycline and epi-iso—chlortetracycline in the presence
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of Scenedesmus obliquus. After being exposed to chlortetracycline and its isomeric degradation products for 72 h, the Scenedesmus obliquus

experienced plasmolysis and its cell permeability increased significantly. In addition, the difference in toxicity between chlortetracycline

and its isomeric degradation products was obvious. In the chlortetracycline treatment, the concentration of soluble protein and chlorophyll—

a in the Scenedesmus obliquus decreased significantly and it underwent serious oxidative damage. Although chlortetracycline and its isomer-

ic degradation products had similar chemical structures, they did not have the same toxic effects on algal cells. This might be due to differ-

ences in the conformation of the substituents in chlortetracycline and its isomers, which would cause the drugs to bind to different sites on

the proteins in the algal cells. It is hoped that this investigation of the toxic effect of chlortetracycline and its isomeric degradation products

on an aquatic organism will be help provide a deeper understanding of the environmental risks of tetracycline antibiotics.

Keywords : chlortetracycline (CTC); isomers; Scenedesmus obliquus; degradation products; toxicity
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Figure 2 The growth inhibition rate of Scenedesmus obliquus

under CTC stress
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Figure 11 The effects of chlortetracycline and its isomers on

soluble protein content of Scenedesmus obliquus in 72 h
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