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of Daphma magna /4 H,, ’ 4 = ) & | ;
ZHANG Llng ya' , LIU Jian-chao' ' LENG 'Yang AU Guang- hua' S ) = . &
(1. Key Laboratory for Integrated Regulation and RPSOuI‘(’e% Development on/ Shaﬂ‘low Lakes, Mlmstry of Educatlon Collegg of

Envitonment , Hohai University, Nanjing 210098 Chmd 2! Safety Center for River dnd Lake Protection,, Construction and Operatlon of

Yang&e R.lver Water Resources Commissions, Wuhan 430010 Chlna)

Abstract Roxlthromycm (ROX) is widespréad in the watey: éhvironment and has been reported to have ecotoxicological effects on
aquatic orgdnlsms To improve our understanding of these effects, we selected Daphnia magna as a test organism to study acute and
chronic /ROX toxicity on reproduction, growth, and antioxidant systems. The acute ROX toxicity was low, with 48 h-LCs, and 96h-LC,,
ROX values of 60.26 mg+L~" and 39. 81 mg-L"' ~and 50 pg-L™!

significantly increased the frequency of egg laying, total number of eggs, and number of eggs per fetus. In the early exposure stages,

, respectively. Furthermore, ROX concentrations of 0.5 pg-L

ROX altered the sexual maturation time of Daphnia magna, affecting the frequency of egg laying and the number of eggs per fetus to
cope with environmental stress. The intrinsic growth rate was also significantly increased by 50 wg-L™' ROX. In both treatment
groups , Daphnia magna had a shorter body length, abnormal heart rate, and inhibited swimming activity. Moreover, 50 pg-L™" ROX
inhibited the activities of POD, CAT, and GSH-Px by approximately 50% and induced MDA by more than 100% , resulting in the
accumulation of reactive oxygen species in the body, which could potentially damage the cell membrane. In the 50 pg-L™' ROX
treatment, per06 was up-regulated, enhancing the immune response of Daphnia magna. In contrast. gst and gst-theta were down-
regulated, suggesting that ROX could weaken the detoxification effect of Daphnia magna. jhe, ecra, ecrb, rxr, vgl, vg2, and vit-2
were also down-regulated. ROX affected the secretion of juvenile and thyroid hormones, inhibiting the synthesis of vitellogenin.
Finally, ROX also affected the growth and disturbed the population stability of Daphnia magna. This study provides a reference for the
effects of ROX on the reproduction and growth of aquatic organisms and their responses at protein and gene levels.

Key words : roxithromycin (ROX) ; Daphnia magna; anti-oxidation system; growth; ecological toxicology
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Table 1  Target gene and primer sequences
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CGGAGAAGGAGGCGTTGT

CATTTGAGACATGGGCAGAC
GCACAGTCATTACGAGAACG

TCTACAACAACCGCACGTT
AATCGCATCTCAGGTGTGG
GCGAGGTGATGATGTTGCG
CGAAGCGGAAGAGCGAATC
TCGCCAATAATCTGCCCTAC
GTTCCGAAAAGATGACGATGG
TTGGCAACTTGGTGAGAGAA
AAATTGTGAAATAGAGGAGATTGTC

AAGCGTTGTTCGTTGCCTAA
GCAGATGAAATGAAGAGTTGGATT

) GGGAGTCTTTTACCACCGTTTC
& TCGCCAGCAGCATACTTGTT

GTTTGCCACTTTCAGAAATAGATAA
GACCAACAGGAGAATAATGTCTT

CTTCTCTTCAGGATCAATCATTC
CTGCGATGGAGTTGATAGC

vgl

vg2
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Jhe
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ecrb

nos2

gst-theta
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Fig. 1 Toxic/ éffgcl of,RO)é on th;lmia magna after 48 h and 96, h
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T YRR H SRR IE R R SATRE T, BENS A 1 R T



6 4 gk B4, VR E N KRB AT A KRBT EAL R G 3077
£2 ROX M AER4FEIEIRM M
Table 2 Influence of ROX on the reproductive index of Daphnia magna
iH X HEZH ROX-0.5 pg-L~! ROX-50 pg-L~!
HE— NGOt ]/ d 12.47 +2.21 12.85+1.35 11.95£2.25 "
5O/ ind 8.65+4.18 10.25 +5.20 7.63 £2.85"
PO REL 3.24 +1.20 3.80 +0.95 4.16 £1.83*
77U AR ind 27.20 +20. 69 32.55 +17.30 43.45 £25.18*
YA AR = U4/ ind 9.04 +3.53 9.01 +3.45 10.02 +3.88 "
1)+ %R P<0.05
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