May 2022 LA 4L T F 42 EFES5H
- 132 - Modern Chemical Industry 2022 5 B

iERERUERIERER
ESBHEUAMNPAR

2 E2 aEa kO &' EWHE XA
(LA I RFHREFRE ISR, L 200237;
2. LB AUE & A A TR RFR T, ik 200241)

FEE R A (NOR) PRBEFR B3 2ol i — ZR 5 A= A RN ERBE )L, i vo G S AL B AR AT R i e K B B A= R (H AT R 7= A=
PSR A AR 4 . 59 F5 TR BT 28 HL ( C.elegans ) MEM 23R4, % 58 NOR AL REARBO A 3] AR AL A4 F AR AR I
JEA L SRS OC R TN NOR B LR = Wraith . 255 3R W NOR R fif vl 23 Wk B8 s AT S Ak AR OB 7, hi %
TR A 3R (ROS) FANML T J0 BB, SR, 2 S 40T 7 0 00 e 228 7 e R O 5 IR 3 ik B 3 L 17, 3 T o G Ak g 8
N, 2% dUA Y ROS #E B AL B s 2k s sh i 2 280, i R8O AT R, B TINS5 SR 3R 0 WR g8 IR 4 7= ) St

SRERR D 5 T R BT L R R AL ; KRR R

hES%E S X171.5 kAR ERD A

DOI.; 10.16606/j.cnki.issn0253-4320.2022.05.026

X EHE 0253-4320(2022)05-0132-06

Study on ecotoxicological effects in oxidative degradation process of norfloxacin
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Abstract : Environmental residues of norfloxacin (NOR) can cause a series of ecological and environmental issues.
Although the advanced oxidation technology can effectively degrade antibiotics in wastewater, its degradation products
may be more toxic. Caenorhabditis elegans ( C.elegans) is chosen as the testing organism, and the toxic effect of NOR
degradation solution ( NDS) on its physiological, biochemical and molecular indexes is investigated. Meanwhile, the
toxicity of NOR and its degradation products is predicted through the quantitative structure-activity relationship method.
The results show that NDS can stimulate the locomotion behaviors of C.elegans and inhibit its growth, but does not
significantly affect the reactive oxide species (ROS) and apoptosis levels.Oxidative stress and neurotoxicity-related gene
expression of C.elegans increases significantly,indicating that C.elegans are caused to generate oxidative stress response,
and the defense mechanism of C. elegans is able to eliminate ROS from its body. The motor nerve of C. elegans is
damaged , which leads to its abnormal motor behavior.The toxicity prediction results show that the main toxic substances

might be originated from the piperazine ring splitting of NOR.
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%3 ROS 4R NE Tk F RIS 5E L 58 B

5 mAing 514 ROS /K A oK
min A2 S0 B {H AR D S0k B (E
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B s W s
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IRIEEZE Y | sod—1 F sod—3 Feik B ThiE, R HL
HROS BAHAIL A o 1, 35 R 2k HUR Y ROS, 04k
AR ROS %K P T8 i 2484k, #E Vi 30 min
RS P 26 sod -3 BE P 638 18 35 PRI, 5 ROS
B AL B RER A G, Li 00 T 8, 2ol
FREET AL O, YRR AT 7= A4 ROS, 15 i ROS B 1)
HLHIEIR | sod—3 B K Fe ik F&AK

cep—1 FEPRELAG I 1 28 HUPR Y I 38 s 1 A2 e
FAT-BITRE ape—1 L RBES ST, 5
T NOR [ERIG cep—1 Fl ape—1 F&[F ik 14
T, R R s R AN M TS, AChE 2 541
LI 2 B AR, vT DR HE R 200 % B R 2 A
2 i A 24 ace RNt AChE™ | H R ace
FEPR B AN ] ) 208 X 38R, ace— 1 R 7E 36 17 411 i
R BAZE WL 40 B 223K, T ace—2 FE A 32 B AE il 45
TEH IR ace=3 Fl ace—4 FEH B SeAE Lk BRI
B S OBUI S {7 1 AT LR 90T, T 3 S 4 4 1
TENH WLAH AT 2 A5 i 2255 FH 2 ) A 28 0 P gioAs
)2 T EEREE ARF I A5 R R U, B IR
HFNPBEAR ACKE 16 7, 2 5 ace L L, MiE
NOR %Ak [ i B oj o] 8] (8 B4, 26 L ace— 1, ace—2
I ace—4 FEH PRIk m T+, R HZ s 452 4,
SFHEHERBIITH TR 5 sod-3 FEFARL, 1L
R 10 min AR P B ace—1 BN FHEIEK,
SR HLH B IR O,
2.4 NOR R HREBRFHIHESSEITMH

NOR Jz H: [ 7= %) (30 min) A9 HEPE 845
M 4 Fros, 5 NOR A L, 54 0 J50FR IR 8 20
46 3 FhFRAR IR AR R =4, A R e 24 2 fi
PR AR LC,, (EC, 1 ChV {8, BA B &1
RIS

%4 NOR REMEMFEHITEE KBMGEEHIIEFBESHE mg/L
a2/ m/z B (LCy,)  KE(LCsy)  BEE(ECs)  #a2(ChV) 7K (ChV) £k (ChV)
1 NOR 320 20081. 36 1830. 80 2567. 49 2647. 20 115. 88 702. 54
0 O
11383. 03 14523. 45 379. 16 2891.93

F OH
2 | 335 80500. 38 6621. 06
N N OH
N
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&Y m/z ﬁ;"\é(l‘cso) 7J()IEZL(LCSU) ﬁﬁ(EC5<)) #24(ChV) JKZ (ChV) 2535 (ChV)
0 0
oF OH
3 | 349 48276. 45 4142. 83 6548. 84 7653. 03 247.24 1715. 46
N N~ “OH
HN-_/ §
0 0
HOF OH
4 HO %N | 367 5010000 302000 960000 2330000 12787.21 195000
N~ “OH
HN-_/
0 0
HOF OH
5 HO 369 25000000 1330000 5400000 16900000 50034. 78 1000000
N N0
HN-_/ §
0 0
OH
6 (\NM 301 25660. 97 2285. 60 3356.52 3631. 68 141. 43 903. 14
N
HN- N
0 0
HO o
7 N | 317 55876. 73 4706. 60 7719. 14 9374. 94 275.85 1995. 06
N
HN-_/ N
0 0
F OH
8 OY\N | 333 28934, 34 28141. 82 13019. 18 14534.33 3320. 50 2503. 84
N
HN-_/ L
0 0
HOF OH
9 OYLN | 349 452000 710000 242000 436000 60412. 53 24284. 47
N
HN-/ L
0 0
F OH
10 0y <y | 335 44778. 64 47006. 79 20711.27 24961. 58 5265. 08 3591. 38
N
HN-_/ L
0 0
F OH
11 O\j - | 321 112000 140000 55187. 18 78909. 33 13927.13 7594. 82
N
HN-/ L
0 0
F OH
12 - | 293 72057. 61 5916. 11 10206. 94 13070. 92 338.21 2589. 81
N
H,N_/ Q
0 0
F oH
13 N X | 278 16915. 17 15445. 30 7439. 60 7795. 74 1902. 59 1558. 72
o L
0 0
F OH
14 | 250 1998. 12 18. 32 51.30 11. 14 0.63 84.21
H,N N
N
=]

T MR (R BRAL S —43 SRR 2 T BE (GSH) ) X TN R PR 474328 (B 5 [, 2011) o ToE 1 LCsy/ECsy/ ChV>100 mg/L; fik#: : 10 mg/L
<LCsy/EC5y/ChV<100 mg/L; 118 ;1 mg/L<LCy,/EC5y/ ChV<10 mg/L; il : LC5y/ EC5y/ ChV<1 mg/L,

Fe@ MoS, HLHELIEAF TCs FIMFFRLE R T, T NOR B Rty i s e R i 2, e K
TR 8 i 7 A0 2 X 7K 2 2 0 7 2 A orREfE MR T NOR, 5 EABFFE SRR,
Shah 2611 (i Fil Bi® 1 Fe 34828 (0 AL EE ( Bi—Fe— NOR A Ak itk ik 72 25 77 A 33 M 2 e B R 72 4, EL
Zn0) fiEf PMS Ffi NOR , IEFIFiT ECOSAR iP5k ERBIEI T NOR URVRIFAIZAE
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