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Research progress on the fate and residues of cephalosporins in the environment
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Abstract  Cephalosporins have a wide spectrum of antibacterial activity and low toxicity. They are widely
used in animals. When the cephalosporins are discharged into the soil and sewage through the discharge of sewage
from industrial production or by the discharge of feces after animal administration, the abundance of environmental
microbial resistance genes (ARGs) and bacteria resistance in the environment will be increased. Thus, it will reduce
the success of antibiotic treatment of bacterial infections. In this article, the adsorption, migration, degradation and
other behaviors of cephalosporin antibiotics in the environment (soil, manure, and water), current residues and effects
on environmental micro-ecology are reviewed, to attracted people’s attention to the residual harm of cephalosporin
antibiotics in the environment.
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Fig. 1 The general structure of cephalosporin antibiotics
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Tab.1 Chemical structure of veterinary commonly used cephalosporins
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Tab. 2 Excretion rates of cephalosporin antibiotics, concentrations in the environment, and techniques used to reduce emissions?*®!

R bidic
- g ks
A TE DRI B HEME R /% PRI ORI 1 7 5 /N R B IR S5/ (ng /L) [ R
kAR R
ks 80~90 0.40(hK) TR
28889(HA TG AKALHE ) 175 7K) S
T R AR
FLfif
e
A
e
MgOgH K foikL
HRE TR
kit e 90 LTk EEIK) Jefi
20160(i Hi V5 /KA 11175 7K) ZBERRGIK
H SR
Sk 90 SeARFI AL,
Sk fe gy 70 - SR A AL
Sk TR 68~70 S(EBEEK) e
9(HERIK)
S ftmepk 80 100 K) Jefid
12850( N5 /KA 11175 7K) Atk
ZRERRGIK
Sk 7t 7 - -
B oACkMRE R
SkApE T 85 S0(HEH 5K AR 95 7K)
131500 N5 KA HE T 1175 7K)
D (RTRL:S 85 5.9(HF K IK) IR AR
500(HEN TG K ALFR ) (15 7K)
Sk 35 AOGRNIGKALH ] K95 7K) Jef
24380(TENTGAKALFR 11175 7K)
kR R
kAt v fi 50 MgO#KHi 1
G R
Skttt je 15~30 1K) -
15.8(A5¥ K k)
Sk ftumgfs 40~60 0.30( = B B 7K) A
18080(FEN G K ALFE ] 1175 7K) TR IR AR
Atk
ZRERRGIK
Skft i pE 80~90 SR/ ML
FRISSE MG R
Sk e - 0.9(/5 7K it £Eth) KRB
17K IR) FelEEk
HEW B AW B A
kAt fria gl 40~65 2030 Hi 75 KA EE ) [11757K) AR
S150(IRNTGKALBE | {175 7K)
EAEWS ol
Skttt 5 85 - Je B
Skytng s - 1.8(I g /K 350)

e “-7 RORIGE B S



R E AR R A £ 20204F6 H 554585 5561

.555.

i~ DU ST RN IR S 2 AR AN R AS [ BT, Bk
B HE N B (W B 2 A A e R B R A 2 P
B, BuA i@ o aE g e T, B
FREEE MBS GHIY, B2 PR B A A R R B
ik P B RE T BT 2 Hh RS B AR R AE R R KRR
B AN A= A RN, LI S HAE R S5
HLFI(OM). pHE. PHE 75 #H & (CEC) & 2 FhH &
K. Tt R A — KRR R, Kd
EERIYRE ST 3, Baitkz; MKJAERK
YIS L3S SR A, 2 5B T 2 s
Hu R KB,

JEEL Ik A O Yo RE YR [X. - 3 St Sk 6 W i ) R A
PVEREAT THEFT, 45 5 0~2hBi Bk 7 e Ji5 ot 1 3 ke
PRI KR B, FE2~6hB B BT R ZE, 6h)n
WR B IA B P45 TR B BEFE O~2h i B Sk 18 i3 Bl sk K
SR B, TE6~10hY B Bt 38 B Uk 2%, 10h 5 IR Fik
FIPAE7,  E B 4 0F S 7 R 5 1 I B Sk R S R R
1, P S B TR £ Dk 55 b R K v X 3k i
15 PRI B,

32 iTF%

IR R U AR AR IR 0+ B K RS 3 21 3L
b 3R 45E Bk 20 3 - 3955 HE O\ 3R VR 2 st R K it
. PUAERMER EERRTHA SR EE.
WP R . B WRVE AN BRI R . 55 R 59 H I
FCEREMERPUER S TIRA R ISERM ), 7511
HAR G TR,

PUAE R A L E R 1 B N AR
Vi, AE KBRS 3 R A K R AL 4 B oAb S, 2
TR B 2 E P N DU AR OB O BE AR U DA AT
A7 R R KT /L, A R TR TS R bE IS S
ELER LR EE N FHTBE. YuEWIXTE
AKARFR T HE 0 A Sk R A TS K AT
SE 5 5 K I HECS: BT U BRSO I HR 1 B- P B
A2 ZK T 254 B ANblay, (B- P B HE SS PTESE PR B R AR
Xof = B (1 BH S5 184 0
33 K@

PULE B0 TR 5T 1) B i 3 % 2 e s L AR IR B
MRE AN, BREREE RN . PTAERNE
iR F AR A PR AN A YRR, AR R A
FEKBROCREfR . — MBI RSB PUAE R
M, (B4R R LU E R A S EE

W, A IR REAE T RN S R AL A R BT
X Ptk F R PR = e LB i Sk R
FCCK B 2R AR . WangS5EHsI5%) 3k 6 B
T RAWALE KA T B AR TE BUEEAT I 78, SR8 UF B /K
OGBS R B R R AW R R BB R, I
= AR =8 1 3 K. Deshpande51461% Sk 1ty
B 2R R TE IR B K AR AL AT T AT, SRR
LR R F BT HAANRE . & AR B
(IB- N BERGBE G sk, 5 Tk, kM RBAY
WE B RBAYKAEEERAR, Sk RELMK
ffe e P L C3FICTAL LB IE VL2« Gilbertson
LU T T S AR R PR 2 AR MR AN T A A
PRGUFILE 3 -1 438 o (1 B A L Bz 2 R R G B A
gt R WITE 3PN AN [R] 1 - 38 rp 2 0 Sk Fl W G 2 o S
AMER, AR ERE T ERT, 0922~49d.

R TR R R E B, R
S E ST AR BRI R IIR 2 3. LR
REZPUERMAE, HIERANEIE R &SR R
Mo R, DM EBPUERTE L EP A G4
Befil, BERRPUA RIS, HO%E IR IS A B- P Bt
FPUA R AW FR AR O LR, Gartiser 5000 Sk #1
B A Sk AR S 75 30 T V5 K AR B I T TS 8 R I R
fR G GLIEAT THEFL, 45 R IX RSk B 2 28 2
WA B R AR E N3%~10%

AU hT A RAE LR A SR I I (KA
JUN ), T S R R AR (R A TLR) . IR
I T AR R AE IR B R AR H AR e, ML
Z R, B-WM R PiA R BARMEHER K, (H2ER
VIR RSP WA LR e Y 22 . & 5 B A#, P LA
Xof A B IR 5 NS 1521, 40 S 7 i R 2R 2 W i
fift i BRI B A - S A AN R 3 B
4 S MERLHYZKESIENEE

PUAE AL T KRR B 2 A P B R i AR A B

=3 AEA AR NI AR Sk B B 1 B AR B 70
KRBT, )

Tab.3 Degradation kinetic constants (Kd) and half-lives (7 ,) of

four cephalosporins in lakes under aerobic and anoxic conditions!*!
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