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Abstract; Antibiotics are widely used in the livestock husbandry, which cause the antibiotic accumulation in live-
stock and poultry manure. Long-term accumulated antibiotics pollute the soil in the farm, while the residual antibi-
otics enter the surrounding water and farmland soil when disposing the animal manure, leading to an adverse im-
pact on human and plant health. Although previous work focused on the degradation process and mechanism of an-
tibiotics, the influence factors of antibiotic removal and related risk assessment have not been well studied. In this
review, we summarized the research progress of studies on the degradation and transformation of antibiotics, and
the risk assessment of antibiotic pollution in the livestock environment. This review provides a theoretical basis and
a technical support for the efficient removal of antibiotics, risk assessment and the safe application of livestock ma-
nure as the resource.
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PUAE R —Meds b A T | 2 R A U W e A
Foadh A rf o A HLAT e J AR sl At 1 M 0 i o, T
AKEAR AR, BRER R TIY
PRI TR FA ST, LU & & A K e S FR i &
Veakas AR T N TR E R E I, pE
ORGP 2 KA A = A L 78 s
B i A 84 240 t-a™ | 3t i TR A I FNE £ BRK
WHER, WEIHGE 2013 4E B S HiA E Ry
AR 52% JEH, BAEE S YU E RS HET R
FReLrs e, & T ARE M E48%)Y . £
N R, R E2E A R BA KGN REEfEshY)
RN B2 AR, 29 70% ~90% LLJE I 2454 FiAL
WL B S P 2 FRIEHE RSN s
KB AETRE b b X ) B & A rp U R K bk
HHR AU ] 3 3266 ~ 1 2302.6 pg-kg ™", HKEM
WETETIZE 4113 ~1 4534 pg-kg ™), iiE5(170.6 ~
10602 pg-kg™H®, fmmbrd: Kok Ak & S35 E
A FHEA L1, S8 5 e, I ad T K S AR
TR BI5GB, V5 K E A HL2E
IS Pyt P 2 3 L SRV v b AR R E R IR
% B T EREE v BB A NS A A K B
PEUOT o B AR A EEERRONE , I A A R S
B2 4, Y H SR 215 & HA T 25 B (antibiotic resistant
bacteria, ARB), %f Ak = A= g™,

AT, PRI S EE OO R h R
fpe I, EFONRHPUE RO B A THE
BRI, 76 CRME BB A 525 8 25 B S s )™
o xR LSS AE R TR 2580, 0F T
R AN FRIN ST 57 g 1 o A b A 7= 0 35 4 34
A S BT 25 AT Sk (A R ) U A
TP AE R SR M, S mss - R
Y SR AIR PRS2 HR B )R ARl A &
T A ] S IR A T i 25 PEAT sy, T
SRR IR E P A RIEABURIE TS hUE R
358 DRSS 4 il A BRI I, AR SOR B B SR A A
BB RMFR R G OLEAT ORI | 45 & N Ah
P R AR K YR A (AT 5T SR B AT 1 R
PEIERE R b A R 5k B 5 e nl AR 4L T 3
IR, FEXT R0 AR 2 KR PE ¢ 7 vk R T R4
G, M BTAE R B B AR R A TR A S
SCHXTPUAR R A R BRACR 52 ma B F 5 XU PEAG
FTEE AR XA 5 S A i LB 7 IR i AT
JEEE DI & B ST h bR 3 LB SRS A Y

TR S %,

1 BENRERREZERT LUK ( The status of
antibiotic contamination in livestock environment)

HAT, & S 2erh A Rk i &
AN B mg - kg™ K, AT E SR M IX B B 2R
TR BT AR K 22 0 e 3 X T e S X L 2
B K B & 25 A 37 U (R 1), sk B Rt
TR X R 8 A rh BT A R AR A 2R, DY
WE THEMEEREZEEFBMED NN 157,
3.10 F11.80 mg-kg™" . {EH ZAGRHK X LA AR
X FRFE & S AU AE R, i e gk
A= FE A FR R e, JC R R S i
TR, POPR RS B S O i T Y (E 4 i T A E
374x10° 986x10° pg-kg™', Hk Aa s Adsrp
SR, R 25 5 0] R 5 SR Sh W Rl 2 A
B A T ST L FR B DU A T AR B AE X TR
W2t msTm R pTAE AR R AR ) R AR T i R
PAHEATIA 125 mg-kg™ X AT AR S DR R K HiER
SEMBRRE NG R AR P EE MR
Pk 2 Bl A MU HE FH | R T A% 300 R8s 38 45 1 FH kA
JEhEE . FEFRE 7 b R AR i IE 338 v PO 34
R T A 2 683 g kg, Mifi 2k
32.7 pg-kg P WREE RPN R E T AL AL W A 3R
B K T 5T R | 2% IR 5l 7 88 & A — Fh el Z
AR >1 AR, eI 3 E bk
Rt e R U], 7R 38T KRy g rh gk
R YA, BRI £ 2
BiAE U 3k 30 400 wg kg™, Ik, B &R
s hiA R B AR b 251 & — RN AEL
B, AN 2375 e I RKAA i 255 RIS A Y
XA 2 AR 25 T W 24 R, 52 me sl S N
AR

2 MEZEWERAEKHERE (The method and
progress of antibiotic removal)

R DRIREE BT A R TS Y n) A, [ AMITSE
N RAEUA 3R 0 B85 MGy T kAT 1 R s A
G HUER T & — RINVE Y B i B R AT
FI T U R o A= W e fige , 2 DU W e figg A
TR = W AR S22 R K A AL
SRR
2.1 YRR
2.1.1 AR

FURT, B P A R 22 bR B4R L W e
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Table 1 The case of residual antibiotics in animal manure
P FeAY B R P (ng-ke™) 27 3CHik
Country Type Types of antibiotics Average concentration/(ug-kg’l) References
+# 2 Terramycin 2370
FEH M3 _
) . ZRIREE Tylosin 4030 [24]
the United States Swine manure
4P Aureomycin 3 940
1 PEES B A Enrofloxacin 61 300 251
Germany Chicken manure KAV E Ciprofloxacin 18 800
. Bi7P & Enrofloxacin 830
B F I s .
. ) Wi I & Norfloxacin 6 680 [26]
Brazil Livestock manure . . )
IR A Ciprofloxacin 30 970
i Jite e+ 8 PUIRZEZE Tetracycline antibiotics 2 683 o1
China Soil fertilization fift}it3¢ Sulfa antibiotics 327
fitfi fi:2% Sulfa antibiotics 112928
5K PUFRZEJS Tetracycline antibiotics 1 62887
Fecal sewage KIFHIEZE Macrolide antibiotics 159167
i FUEHERZE Fluoroquinolones 1 545.11 22]
China
_— PUFRZ IS Tetracycline antibiotics 30 400
o KIFNFEZE Macrolide antibiotics 2 450
Swine manure U )
FUEHERZE Fluoroquinolones 7 226

fiff o SRR IS X IREE Th b AR 2R AR R e e
=, R E S I P A R R R TR
FEI AP FE I A YA R A Y AR s
SE 2 B AT I RE (A FL T F Ak, 5 R AR WO vk
AN & B I AT RME  RETRALAL L , f 200
BEY LRI RN, B EE A, FEii
(AR AL B T2 32 B2 20 4 U B B PR R0 Ak,
HHLIG Y WF4A# ) H,0 .CO, FI ) i 25 % 2R 55 0
FYPY KA S R B A IR E AR R AR
ROREIF (K 2),

(DfF 4 HERE

AR R A W B 32 T A, FERRE B R
Yyox ek b B 8 20 v SRR R AR ) [RIBE, T LAGE
HAEY AT RARFERESEE I AERS
PY, Chai %P A 58 45 R R, 400 47 S0 HE A
J& PO R AR I LBREATIN 67% . 1 Wang
EPIR LG EE AL R, 200d P — g S G A i
e, EHERE (AT 5 OB A R ERRE X
83% , 31X 1] BEAEHEALAR ) AG WL 7= A= T K= REIS I
BT AE R A AP

@)IRAIH L

TEDR AT Ak 8 b Hi A R 23 TE 7K AR AR U Fff
FHWG 2 Z [R]85 S 5 Ak, & 280 AR 2 (6] - 5
BofE—E BE L mbr A R 2R YinP
WFFE 2RI, il R T A T 58 4 R BR8P AR B 1)
BB RS R 2 A 25 ) V5 e i B R K R K . Mitch-
ell ZEPIFGY A 28 R AR fhad At v B AR i A 2210 2
BRAGEOL, R N H R R RIS S AR R &K
AU T e LBR
2.1.2 fEYRIL

3 I A ) P R AT R | R Ao R RS A T, R
W hhiAE R AT LBEY . BAtCEZSMRED
PSRN = N 5 NN S DR T A s v 1
AR BRI A AE Y B AR 2 R R 2 BT
RN PrAERAR G 2= sy + 5 &%
B KA | A E A M BT AR ) Tl 218 KA ) RS 1) R
PERRIG & A R g g Ak SRR 1 b
FEUESE T A A R BA WIS % 12 58 7, SR
X FRRE I TEAS [F] A 35 F2 2R 55 (- e85 SR W) F0°E
FRMIEFAE) A A
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Table 2 Degradation of veterinary antibiotics in animal manure during compost
‘ ‘ SR fER A
el PUER The type of FBRFA EBRTE % S 30k
e type 0
Category Antibiotics ) P Removal of conditions Percentage removal/%  References
animal manure
43¢ PR AL
o 83 ~89 [39]
SHE Cow dung Anaerobic digestion
Aureomycin e TR
100 [40]
Swine manure Aerobic composting
PUFRF
) BRI R
Tetracycline 99
o Tetracycline hydrochloride
antibiotics
AR X L AL
993 [41]
Chlortetracycline Chicken manure Aerobic composting
99.5
Terramycin
gk F g
Sulfadiazine
TS gl F S X T S HENE % H2]
>
Sulfa antibiotics Sulfamethoxazole Chicken manure Aerobic composting
T Yl — F e e
Sulfadimidine
N R WNTD R i s
. . . . . . 69 ~829 [43]
Fluoroquinolones Ciprofloxacin Swine manure Aerobic composting
KREARZE RIRHR GaES PRAIH AL 100 B8]
Macrolide antibiotics Tylosin Cow dung Anaerobic digestion
2.2 YeiER 2.2.2 Ll
2.2.1 AfkesAdbik CA TSR TR T i RATE,

Tl b 2 Bl i A S bR R AR A
A AN N R S e SR R R e e
Y NI AL B iR AR 25, BT, 3 A &AL
FLA(0,) | B BR BT (KMInO, ) 50 7 24 5 78 X bt
AR BRI s e R B R 5
HE AL AR B R A B4R Db AR AT Uv/
H,0, % T2, I Re A B BB 15 K a4 2 SR
Bt A TR IHFER K, 2SO PN & & SRR
KB B A R DG AL 4 fk-UV/H, 0, 1A
AT A BEAT R B, 285 1 h BV S, H bR
R LR A A 95% LU F, F & NI R
HL A SR A I X R R K R A AT e bR, S5 Rk
W, oL SR AL S L RE 6 A 3852 BR IR A R /K R i e A
2, HPEHER R EMEE RN EGRRY A
90% LA b 25 B RTIR, = AR AT RE A8 WG i R E IR
KA R BB AR F ) B, % T R E & e
P R EBRAFFE S H6E

By R, YA R HEWBOET I TR 01
TR B G iR SR R AR T, AnAY R
KRR , #E B RRS F A S A 4 [ B 5 - OH
'O, B XS IO TR, 51 R iR Rk
SN, W i 380 A 64 E R A AT 3265 Timm
SEOINGE 4 e B- PN B e b A R AE AL PO A A
LI EE IR, 4 Fh B-PN BEREPT A T (PSP AR | &
REBR IRNPUWHIE &) ER LD SR 2
TS R 5 4445 204 KA, W EE T AL 1 000 ng -
L' BEAIKE1 100 ~ 10 ng-L™", SR, Jefbz R r s it
Z T A AL A BRI R AR ST AR R R
—HARIE A BN R AR, B LGk 2 R i 1 7 22
Pt & — e AL AR A il DY BRI A1, S
FIBAFAE—E BRI, 40, ek -2 R &R
TR, I I B BB 2 TR AL
(I HL R T RR, 7E — 5 TR b O A 5K
b, eI IE AU R A LB T st — 5T
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2.2.3  JKfit

B e A AR IR N RIS HTAE R S0 i TK T ke A=k
i, R, K AR R AT b 2 v T /K R e Btk
RIS BB RBEASE PP AE RN E N, KE
YA RbEE G AL A IE A B RS 75
T HENE W) 4 HE R & K 5 60% FH LUR B HENE
Mitchell 555 & B, 7K i A 8 05 1 35 b 25 B A 5%
TIEER BREH BEER MR RE R, (HZ
EEEFN pH (M52 MR 3K, & B EE B T8 10 °C, K
RGN 1.5 ~2.9 £, Kk, & & FEMEMENC S
R R P AE R A IO AN 23 32 B MENE oK 43 1Y 52
M) 07 | [ sf 2 7K ik R v L BE D pHL A LA R 2

=
5 nﬁl o

3 EEREPEMEREBHNEZRSE(The
main factors affecting the degradation of antibiotics
in livestock environment )
3.1 WAERAGESR

AR R o T2 BE AT S5 10 22 S e S A
AR PR A AR B TR Z BB AT
Xof BT AR R EAT 1, TS AR [R) b 2 BOA ) b
A RAEATHERC I, T BE A2 5B AR HT, DTS2 ]
RENE L 2 v 1) A= W B A AR T Alavi S XS 3
SV PRZR AT HENE KR At 1) S oy 308 3 19 2% 23 By 0
FER B, VPR IR I A R AR 305 80.43% , I 32 4t
o AL IS AT
3.2 MEACIRE

HENE 3 & M S R IR Ak 1 b Ty 1, BB
ARG RAEEE b i AR S XU HEAE b 2
SRS AR WIS R BB AR R AL B TR S
TR BT B 2 BRACR A R, O B R BRACGR B IR T
e Liv S A SEIe kst 2654 35 d 1Y
HERE AR, AT R 55 °C A HERE AR Hh i e 2 24
Yy oe AR, 2R T B MEAC RS REAG I 21 5% B
M 112 ~1.56 mg-kg ™ MBI Z5H
3.3 HEACMEIEF K Es s

TEZEE AN AR, AR FE 1 iR e
FRIVEE i 5 1 0 45030 i VR SR A A8 1500 T A i vy HE AT
RWOR . Zhang SR TOINy, SPUAE R R E B
TURH G 14 2 T T R 2 P TE R B0 A 3R I R0, s e
70 J S S A 0 T 1 T 33k T R SR 2 BRFEAE
iR R AR ) AL Fe i SR AT RS A 4
JINEE PRI 1 & ( Xanthomonadaceae) ) 3 FE M T4 #F
WP YT R IR, Chai W BT R, 7255

ZEMENE B ARE R, B T HENE = R A R L e ]
MNTTAT B A6 2SN v DU PR 38 B R . 200 1 O
WE5E s A B, A= W < IR S TN 6% 34 o M A4 TRE | 4
R IR I A S AR &R

TACEE 0 1 3R A DR AT A AR HE A R b 2B 2= et
FErp R ZAEH], Ince ZE TS A B, 1R FEME
IREGI AR e 5 LR R Z M EA
AR R, a5 S RS A R b & 0, VR
I R AR AT DL SO A R R, H AL
SEOVHLTE R FEHENE i AR P A U B, K AR S
JIPRIE AL e U R 2R A B R L SR, TR AR AT
DULFE HE RE rfom A 26 15 30 19 1 AR 2R R AR
(Staphylococcus) , %F 155 3 1Y 2 BR 3 LU R $2 0 1) 42
R T 2920% o PRI, B IE TE 0] B SRR R AT A B
THE M R th A R AR

4 BERERMEZHXEITMN (Risk assessment
of antibiotics in livestock environment)

Pk KRB & & IS A I AR ST i
KM AR SIS T - A a5 | IR E 2315
S A SAGAR T 2P A 0 R G 2 T 8 R AR
NG BRF R RSN RSEI, &G
RN, W E & IR P AR R 0 RS PEAL
AR TEESUEROMER, w5 E B
PULE B KU PAG AT) AR A 4 T A= = AE N 25 i S
S A9 B (Pharmaceutical and Personal Care Prod-
ucts, PPCPs) 11— AT LAfF 45 PPCPs (1) FR I8 XK
PEAS kT EIEIERE G B B KU TEAG 73
3ANLBRE 1), b fa PRV AR X A AR R AR
RN AT VAL, 78 B X B A 2 00 18 5 M PE AN iF
(R EELSEN
4.1 ST,

4.1.1 USRS HIE

(D) ARAAR XU PEA

H TR E X BT A R B AR, /D 58 B 1 X
B PPk Ik . H 22 R Y HLXUS DA i 2R 28K
6 PEAT (Risk Quotients, RQs)iPEAL 7

RQs = MEC/PNEC
PNEC = LC,,/AF 5% EC,,/AF
RQs = YRQ,
A MEC KR A R i R (ng - L)
PNEC Tl JCA0 e B (ng - L™'); LC,, MFEHE I
JE(ng-L™"),ECy, JP o KBV FE (ng - L"), ASE
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¥ ul SOk P AR LC,, il EC,, {H, 24477 2 AME
i, B/ IMEL; AF AT B, 1 000 HCH KRB 5
ARAG G P HEREET S T g R o3 KU S5
%% G HOEF RQ HRI N 4 NER(F 3), FAELEM
TR ST o AR RQ RIMEIE T &t i5 K
AEBR)T RN AR FR B P AE R B RQ H, FFIEN T
ST T Sk 2B A IR BE R . 2 4 S
S3 SCHAR Y RQs YA XA R4 it b A= 5 2 e
4 XU S5 20

Wi . ZEaifir
Phase one: Exposure assessment

ikt Wk ST AR T R B2 F] SR A X SEAN )
FhEYRE PRI PNEC, HovF A 25 SR B A —E /Y
Jry BRSO SCR P BUER BE 43 A1 75 (species sen-
sitivity distribution, SSD)#fE % iti PNEC {H (1) 45 S itk
AT AR KR KBS A, X B R A W] — 5 Y 1)
AP EE S, 1 SSD 4ok AliTh— e LB
()49 o 37 A3 52 M BT X6 2 ) 95 e ok B B x%
A 6,9 Ik F (hazardous concentrations, HC,), 1 # &
HC, , RIFE IR BE R 77 A S A 5 2000 i P A A

. I 2 R B V] BT
R Possibility of
Sales environmental exposure

’—-‘ HAFRIGIT 41 Target Treatment Group |

LEEZpaTES

r |
1

‘ T B F L2

Is there a need for hazard effect evaluation?

L The route of giving the medicine

FLHIFERE The degree of metabolic |

75 No

ik

=

Yes
BBl . faEdirm

Phase two: Hazard assessment

WrBell . {LSEREs T

Phase three: Priority rating

EAEAENE
High Medium Low Very low

Stop

A A FE T Ecotoxicology J

AR Human health effects ]

E1 ERAEIKEITNSR

Fig. 1

®3 RAERRRITME(RQs) FL
Table 3 The Risk Quotients (RQs) assessment

rating of antibiotics

Step of risk assessment of veterinary antibiotics

*£4 KUK RQs XEIEfE 4R
Table 4 Water risk assessment
results by RQs

7 RQ {H 1 IS S 2 SIREEE =S RQ K MRS S 30k
Serial number Values of RQ Level of risk Type of antibiotic ~ Values of RQs Level of risk References
e i e H S 376x107% ~ RIS
1 RQs<0.01
No risk Sulfamethoxazole 4.62x1072 Low risk
AR ik e RS
2 0.01<RQs<0.1 ) o <181x1072 )
Low risk Sulfapyridine Low risk
S [75]
Hh XU T e
3 0.1<RQs<1 ) ) o
Middle risk Sulfadiazine TE X
. . X 102 ~107 .
1o LB it iz 1) FP S s No risk
4 RQs>1

High risk

Sulfamonomethoxine
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SRR B 5% (B SSD 12k 5% HEA IR AL BT
Xof IE AR I AR — ke U, Bl e R
PEM 25 Rl SE bl A IR ol IR T8 Bk
BAE ) HC, (HAE PNEC {A, [F] B n] F1 FH 2 v 2k
BRI 2008 P T M R 4.05) R ARG RLAR /N
VIS R 0], T AR AS A Mk EE R RO | X e

e S DUFRE R F e DU E LR M

P AFEZR 6 P AE RE X A3 Ak ddt RS PEAL 7
e, [ H] BurrlizO #FHRAR 1 6 M R AP AiE
BN ESH0(E 5); 14 ACR(acute to chronic ratio)-
SSD 15k FHA Y 400 G il £ T 1 B LU O [l o R
FEASUREE T AE s 2251, e 2 Fos, K
ORI IFIT 6 FhhiA R B SSD 4k,
L SSD £k N i, HE— 2270 Hr 6 TR Z X 95%

1.0
—— Tigh iz FfY SEm (Sulfamethoxazole)
—eemee fifE e FHIENE (Sulfadimidine) .
—— [UIFRFE (Tetracycline) <
0.8F —— S IUFFFE (Oxytetracycline)
= = #[% # (Erathromycin)
IS % 1 %% Z (Roxithromycin)
s Z 06F
B A
X ¢
K&’» g
= 04f
g
2
0.2}
/
/..
HC, s
0.0 saclenzes e e 2 } 1 L )
107 107! 10° 10! 10° 10* 10° 10° 10
WEE/ (gL ")

Concentration/(ug-L™)

E2 LEOHTT 6 ML EPHEREIES T (SSD) fEE ™

Fig. 2 SSD curves of all species exposed to six antibiotics

791

%5 # A BurrlizO It E 2 WM RIS IES M LE R- MR E 5 7% (ACR-SSD) S &R ™
Table 5 The acute to chronic ratio-species sensitivity distribution (ACR-SSD)

parameters calculated by BurrlizO for all species

[79]

WA 2 -
Fitting curve Parameter value
itk Je P ST 22.71(a)
ReWeibull 097
Sulfamethoxazole 0.57(B)
E2NLETS 13.88(ct)
) ReWeibull 094
Oxytetracycline 037(B)
HFR 3.78(c)
ReWeibull 091
Erathromycin 0.32(B)
40591(b)
BUHR
) . Burr [T 0.66(c) 098
Roxithromycin
1.40(k)
B2 S 443 30(c
) Burr [l @ 094
Tetracycline 0.58(¢)
it Jrie — P s g 988.30(c)
ReWeibull 0.38
Sulfadimidine 092(B)
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FRI K A AR I ICAS R R0 R 7K AR 25 2R 68 28 4 W T 1 (.
(HC; 1), 6 FiiA: Xt KA YRR HC, (A&
95% EH XIAIANER 6 fn, o XKA & R G5 m
R RN AG R L% K, HC, N 2.08 pg-
L™ YR RIF IR I P 415 3 HC, 1 20 pe-
L' DAR, B KA 25 R G R 0 3 XU

(2) [T 25 AU PPA

REBHH RQ RIHANA YL R B HA &R
Xof A8 A XURS: |, I % i VA T B A MR R H S
FVETE B EA T T PFA . 0 Ay - e A Rk
(PEC)(mg-kg ™) 5 Wil fry £ 4 f PNEC(mg- kg™ )i
L EP 2 RQ,RQ fEIL414 3 £4.0.01 ~ 0.1, K4
Br;0.1 ~ 1, AR A JRURS: 5 > 1, i KURS:, Hev, 0 % £
S A R AR AT AR Li 20 A A R

PEC = (CxM)/(AxHxp)
K, &Y RA IR P HUE R R (mg-kg ™) M
SRR BB M A A HLAC B it i (ke); A A
B T A (hm?) s H R )2 E IR (em);p A+
B (kg-m™), 7 J LAZEAE NP4 X 4 T 15 et
JFE AL PEA 4
4.1.2 PR REHEF

RBSHERE , 18 —Fe] DU RS T #A HEF 5T
5 o o XL 118 AR O ™ SRR S 7 R B L
BRSPS . PEAL =25 R fa 5 % PR 8 bR
SERHER =25, 2004 A, SEE 2GR R E AT

TG R T7 V6 X 85 25 5% B R EAT HERY . Asselt
SIS IF 22 BB AR R AR B e AR A Y XU
BEAT T HEFP A 5 25 S A5 D) P DXL S0 2R R
LIRS AR b YA R 5k K I HEE, LS
H FeVF S A B (ADD) S A0 A 2R T 25 4 2 0 0 XU 52
M, A5 FHT A 3R BT LA A R AR 5k B R A
DR % FHHTA: R AR B KB HE R 51 T3 8

F6 MERIKEEMHS%EEIRE(HC;)ER
H95%BEXE™!
Table 6 The hazardous concentrations for 5% of
the species (HC;) values of antibiotics and

their 95% confidence intervals ™

PUERMZE HC; {H(95% & {5 X [1])
Type of antibiotic HC; values (95% confidence interval)
i e F e
34.98(20 ~90)
Sulfamethoxazole
SFURER
. 608727 ~197)
Oxytetracycline
EARE S
. 2.08(092 ~1221)
Erathromycin
EARS 3
) ) 194422 ~380.8)
Roxithromycin
P ERE
10.95(0 ~70)
Tetracycline
e — H g

555.64(420 ~845)
Sulfadimidine

®7 RQs EEREITMHLE R

Table 7 The manure risk assessment results by RQs

[80]

i AR RQ A AU S5 2
Media Type of antibiotic RQ value Level of risk
i iz F i LA
0.0003 ~ 046
Sulfamerazine Middle, low
W R A
0015 ~0.54
Norfloxacin Middle, low
EINTSRU LN 1o
0.007 ~1.46
Ciprofloxacin Middle, low, high
B Rigib R AN 1o
0.008 ~5.09
Manure Enrofloxacin Middle, low, high
PUFRER LI 1o
007 ~046
Tetracycline Middle, low, high
THR SN N
031 ~9.72
Oxytetracycline Middle, low, high
SBX 75
0.06 ~8.94

Chlorotetracycline

Middle, low, high
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Table 8 The priority classification results of veterinary medicines

B1]

A HRHPUER
Level Veterinary antibiotic
AT 5 P AR (Amoxicillin) , B % 3 4 (Albendazole) , A 70 & (Ciprofloxacin) , %% 5k i Z (Tylosin) , 43 % 2% (Chlorotetracycline),,
H° 4145 % (Erythromycin) , Jk X% 2 (Gentamicin) , i B2 < I %% % (Kanamycin monosulfate), i# Jil7> i (Norfloxacin)
14 7, % (Olaquindox) , 1 % 25 (Oxytetracycline) , i 4% 75 % (Streptomycin sulfate) , 7% 7% % 1 (Fenbendazole),
BT 24k 7] 2 (Avermectin) , % BE [ X (Monensin) , &% 7> & (Enrofloxacin) , 5 i £k F] (Toltrazuril)
FT 58 BK (Bacitracin) , %% 22 (Neomycin) , fiff i BE I8k (Sulfathiazole) , £ P4 35 Z (Doxycycline)
L IR 1% (Piperazine) , .1t 22 (Clopidol)
L L MR (Aminophenazone) , B 47 7 % (Enramycin) , 75 fth 5 & (Kitasamycin) , KW 75 Z (Spectinomycin),
VL K FL 1R 4% (Benzyldodecyldimethylammonium bromide), = 58 5450 /K i (Trichloroisocyanuric acid),

223 % 4 (Amprolium) , 5 #5 A (Robenidine) , 1 7 Bk Al (Diclazuril)

T H R AU s MR AR s L3RR XU s VI Rl Al AU

Note: H means high risk; M means medium risk; L means low risk; VL means very low risk.

4.2 NARAEBRRON PEAL

VLI KFT 2% Schwab 484 19X k7K
Tl B0 A 22 A I XU P T 325, M 40 5 ) [ 5%
WEE R 47 7y (US EPA) 4 75 (19 AU 7 ¥2: (Health
Quotients) , fili 4T A= Z B T JC R8N e B I 54 A4
IoF R R RS, AR s R Y

HQ = MEC/PNEC,,.,

1000XADIXBWXAT

(IngR,,, tBCFxIngR . )XEFXED
HQs = Y HQ,

K. ADI AP R M H RV A S (ng-kg™' -d ™),
AH S BR AT L T AR 2 LRI A [ SR 95 YA T
KIS HERE AR ; BW S P 1K (kg) ; AT 24°F
YRR E](d) ; IngRp,y, A B TKOK B ; BCF K
Y 45 T 5 IngR,, 4 AR A A 1Y T 2% R
EF N R F(d-a™');ED N EZE M (a);1 000 K
AN R, 38 3 AN B TR ok i R 3 W B B4R
Xt N A HE Y 22 5Pk, 48 US EPA 1Y HLAE , 4
HQs =1, Ul BT AE G AR i) fat B IXUBS: AN 1] 237
40.1<HQs< 1, Ut B BT AR X5 A A 110 it e JRUIS: 358
K324 HQs<0.1, B BAHT Az 2808 AR Ay fgtt e XU ;7]
D5

Prosser Al Sibley™ & Fi ADI {f X Jiti JH 3 A 24
KA 3 h R 4 28R 1 PPCPs(f & fi Ak )itk
1517 NMRAgBRE XU AT . Ben 2™ 7E T4 Kok B AH
KB AE ZRN 245 1 g NI M e JRUR: PP i o T —
T B A ME S TR B R (1] 3), ST A R PR A A
REHBE TR ERR BT RN PUE R 254 R
IR APE T XU, 45 B 2R X A AR

PNEC,,.; =

RS PR R 7, B ARG SE 50 P A T5 1%, 5 &
TP RWRBE S AT 250 SN TRl B, AR, 18
T TAR RS B B A AN L, 7 ZE AT iz
W LUEANX S8 5 25 . B HE— 2P 5T, 140 F
TSR A B T8 AT B 6 1 B O, s D B 35 o
AR 25k B W, S DB e 2R SR 24 P PR3 R R )
et . Ik HRE A AR AR PRI Hh e fil e AR 3R T 2
PR R AR RN IS %

5 EEZ(Outlook)

AR BT R Sl L9, E NS & &
FE(E A T G In) A S, 2RO TAES
RPN MR B BB LA DL b, SR F ok R In
16 BN ICAR BRAT A TR BIA S i s . A SCER
T RPAER LR L, A PUE R LR
IR IGEMA R, AR EBRE AR DA Rk
WS R, A0 ES TP R RS IEAG ik
FPUAE R A S E R A TP PR A AT AR AT
LB BN YA R KR e R E VR
SRR T RIME IR, = XA R i5 Yok A
SRR S AL R AR ML 5 2y FOL TR Ao, A 2
RPN BFSE . S8 T i R LB SRS PPN
IR BAR , A Je HF R LA TAE,

(V)53 H0 A= 28 CUn S8 s 14 Tl ) Jas 't o fit S TR
AR A AR A PR T 58 5 BR i, AR
T SRV R N S YA R R 1 AR A
ALK Y A o R AR AR 2R B DI RR TR S %
PrAERWICR R R T R T H G R R
BN T mBTAE R RBRECR .
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Fig. 3 Conceptual framework of human health risk assessments of antibiotic resistance associated

with antibiotic residues in the environment

@) H AT AR xH A 39S Jef il g 2 Ak T
SRS K SNV R R TN R R B IR R
HER IR B KPR T 9050 2 3005, B DL & R85
PUAE BB 22 B8 B AR A AT 58 AN AN A5 B 7 S 0 38
K-, S IEIRI KA 5 T A 2R A KU A A 3R
B e, IR K B & PR HUAE B A XU P
77 iR Z A5, I H A% VA 5 85 XA TR A Joi
PUER BB IR BOR , I8 B AL 71

(3) M RS R &M o i 258 e e o 7] 2 9 S
FEUESE , P RGE FEE I F AT SRR BT AR R B, AR
HERE IR S 2 2278, 3o IR R 790 A e — i A A 4
AT, A SR AN B R AR 2R B9 £ BRAVERT, A
SEANIRER TR AR 2 PEDT ST, (AR B, SN
A SRR LA R, B8y i 25T 5
ANFIFR A4 TR 25 6 [N, ] BEAT AR 245 T i 25 R A A5
S GUE SRR O (2

B Rt P B AZS MM R EARABF LS T FR
(2019-jbkyywf-xy); B R B A# F A2 FFAF A 2R B

(41807369) % 84,

BIRAEE B .4 #01988—), &, 4+ BEAL R, 25
R CIATFTEEBNFERRTHMAEY,
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