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Abstract

Abstract

Antibiotics have been widely used by people with its excellent antibacterial effect,
which result in a large number of antibiotics into the environment through a variety of
ways, especially water environment. The sulfonamides and fluoroquinolones were
widely used, and this has caused that they became one of the highest detection rate and
quantity antibiotics. Currently, most reseach focus on trace detection for antibiotics in
environment, and toxicity to aquatic aims at lower grade aquatic lives as Daphnia
magna, Lemnaceae, Pseudokirchneriella subcapitata and so on. However, less results
on chronic and physiological toxicity in low dose was reported, so does the
bioconcentration in organisam. Meanwhile, most study In toxicity mechanism employ
biological method, rather than combine with chemical approach. therefore, it is
necessary to consummate the ecological toxicology data for the clear assessment of the
eco-toxicology effect.

Sulfamethazine (SMZ) and Norfloxacin (NOR) are representative of the
sulfonamides and fluoroquinolones. This study researched bioaccumulation of SMZ,
NORand their mixture in marine medaka (Oryzias melastigma) embryos, and assessed
their potential developmental toxicity to embryos. The results would provide theoretical
basis for further study of the ecotoxicological effects and ecological risk assessment of
antibiotics. The results were obtained as following:

(1) Suffering from exposure to various concentrations of SMZ, bioaccumulation of
SMZ in embryos was increased linearly with increasing SMZ exposure concentration
and exposure duration. Bioaccumulation of NOR in embryos was increased linearly
with increasing exposure duration when suffering from exposure to 0.001 mg/L, 0.1
mg/L, 1 mg/L concentrations of NOR. The NOR bioaccumulation rates of 0.1 mg/L and
1 mg/L concentrations were the same, and faster than 0.001 mg/L concentration. And
the NOR bioaccumulation rate of 50 mg/L concentration was faster than 10 mg/L
concentration. The bioaccumulation of NOR would decrease when the NOR

concentration was about 8 ng/embryo in embryos. In the first four days, the
11
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concentration of antibiotics increase with a fast initial uptake rate,and the uptake rate
(Ku) increase with the increasing exposuer concentration. There was some little
difference between SMZ or NOR separate exposure and their mixture exposure in the
bioaccumulation degree and the bioaccumulation regularity, but with the similar
tendency.

(2) Neither separate exposure nor mixture exposure have significant effects on O.
melastigma embryo hatch-out time. Both separate exposure and mixture exposure
caused malformation of the hatched larvae in a concentration-dependent, and the main
hatched larvae’ malformation was yolk sac edema. There was embryos’
hemoglutination malformation in SMZ exposure experiment, and the region and
manifestation of hemoglutination were irregular. The heart rate of medaka embryos was
induced by exposure to SMZ, NOR and their mixture, which indicated that SMZ and
NOR had a certain toxic effect on development of embryonic heart tissue.

(3) Suffering from exposure to SMZ could induce oxidative stress of embryos, the
activity of SOD first was induced, and then inhibited, however the activity of CAT was
always induced. CAT was more sensitive for SMZ than SOD. Suffering from exposure
to NOR also could induce oxidative stress of embryos, the activity of SOD was always
induced, however the activity of CAT was significantly induced only in the highest
concentration group on the eighth day. SOD was more sensitive for NOR than CAT.
SOD and CAT were more sensitive in the mixture exposure experiment. There were

some differences in oxidative stress between separate exposure and mixture exposure.

Key Words: Antibiotics; Marine Medaka Embryos; Bioaccumulation; Oxidative Stress
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FLI1E & 8
1.1 ARER

1.1.1 BiAERMR

iR (Antibiotics) 2 ELEAY) . EYMBMIENKAEY, £ arig
ki, PR R e AR RIS Y ATEARARIRE T, e R 0 ] B R
He A ThEERIAHLY (Boxall etal., 2003). [ 5% % 1940 45 H FifiR LK,
PUERIHRWNR 2. BT, JUAERBRSECATA, DU R H A 5
FifP 2 % (Batt etal., 2006) . HRIEHUE A ALFIFIE I L E 0 N WEmRK,
VURR R MEVEERSS . REfGE2E. RIAABESS . a8 B- A BEILSE (B
BRENLME RIS F. AN, HUAERERERBIT PSR E TR E
BHEH . AEMERTIAER, HEAFEMRAR, et rEER.
YIBAEA G R AT, 18 L Z N DARIE . T HAERMRE S, (b
LERAE TR 57 T DA RO DU AR s AR B S A AR RO 2 57 T B- N B
fEPiAE R, HAMARE, KIS TAERS M, i, KM T1
Ky ARG IANEVEIRSEPUA R BN E, FEMITIE 14 H % 300 RAGE;
RIA A BESEAVUSA 3R T A 2 A MR A g, AEM SRR R i 1 48
(Hektoen et al., 1995; Schlusener and Bester, 2006 ).

BT A= R BB E A, EHAE N SSBiayT . KPR, &80l
Aol S AP ESE TR R, Kb, NRERAY RN ES
307, AL Z AR 6% LI L (Schwabe, 2001), 7F 524 & 8 & &5 3] 70%
DLk (Halling etal., 1998). 7 E _KR&H R 2 HIHESI T, I B 245 14 1 7= 4,
WE K FRRE DA R ERRIE K. #5 Thiele (2003) 4iit, 1999 4F Rk
] T VUMER 2575 t, B 78 t, B-NBEN% 351 t, KINNME 468 t, ZFEWHTTE
1564t, 2000 4F ¢ [F 253 A= 1 B fE i 35t; 2001 4= 4% [E T =] VT AR (1) FH = i 836
t: X O R Bk 622t A& Sr Fl B 345t XSRS il 86 t;
PUBUR 25~ ks F &5 88t (Fent etal,, 2006). AHELPE HEZR, REHA
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R EA LML A K. 2003 4, HEFHER™E 28000 t, GiHFE>
B 60%; LEHFR 7R 10000 t, LA R 65%: Z TR EMN
5 55— (Richardson etal., 2005). 2007 4, XFE PN 54 M HHTHI SRR
WA R I R, WFR I YU ERIGA S E CE 5,
2008), 2010 4, dbHUKZIGPRZG B TC BT MK L BUR S L KB R, T E
AT HUA R K4 210000 t,  Hod 97000 t Bt Ak &K T & 4 IR E
Chttp//news.sina.com.cn/c/2010-11-28/080321546362_4.shtml). 2013 -, — ik
HEE (EFRZER R IR RL REoR, d B R A 5 5
[H, EAPik R HENFEER 4 5.

1.1.2 KAFPHUER KRTFRIVK

TP R R EMGEE T, XDV E R 2 i A A, SR EDT
A FE I F RS H AR (i 1-1) (GBKRANSH, 2010; J4 5 A2, 2007).
SRR, PAEE R HTAR B 1 EORIEUE R 25 A0 & R AL 1 s A HE i, He vk
A TV TR K (FhERT I, 2007).

LR, NSRRI E R 95%2 FEA RGN ZE(E DL IR 2 1 7E
KA AARAN, H3EARIE KT (Calamari et al., 2003; Tong et al., 2014), K#Pidk
B, TEVGKACER) AR S A AR, BLE T EATRORI S H AR KAk

(Halling et al., 1998; Heberer, 2002). Hi4 3R K2 Z/KIEHENT, 11 HAHEREfE,
DA T EATAT 2558 o5 H AR08, NS oK, &2, #ENIRHIK (Grujic
etal,2009) (il 1-2) (FIJHE,2007). B THAEREAE KA ENE, e
R AE R B KT, AR BERS IS AN 2 JLA8 e A ™ K G 3 o AR, fEM S,
PUE R AR IS AH LTS B B A, (e T BB, S8
FrE AW R AN, JERCT “RRRSE” IR (Mojinovic, 2011).

HET, RT7KAE R HUAERPAERG, &EORIT ViHE, EiKAer )
IR K FREEKAR . BERBETE K. HIERKS TR R KRS8 Hid: =4t
FE oK (Chang et al., 2010; Chen and Zhou, 2014; Ghylik etal., 2014; Gibs et al.,
2013; Li et al., 2012; Liang et al., 2013; Zhou et al., 2011), HA ot HBHiERM
JRERE, Wk 1-1 R, 2012).
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