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W75 7K 2 — ML T AR I A VARB Il ARG 193 91 , 23 38 B4 T /4 AH B A FH 0 56 R 1 7K
A ARG — B AE R AR TE S K A PR R o 2 e A U L (EHE LT BRTY T R S HES 2
Zoid—E AL PR R BEAR ST A KR B M ARBs BIAFALE A RERE IR K HE A B SR FRBE L (H J2 45 Bl 175 7K b 31 7 125 %0
ARG fEFHB/NSARAARNEAIE T ARG 8K 3147 7 AR 38 00— AR B Y5 e — 5 R T Gt 20 IR A o B0
WK B A 251 DA ARG B9 20 A R AT SR 58 A BIE 5T 32 280 5 H AR R G IR M PCR 97738 BOR A6
I T T DX MR AL TR S o 8 A AN [ a5 PR F 240 BT A TR 24 41 A R DR AT A 0 L R K W g S 1R
JK PR IR ST A= 36 DK BRI R AT A T 25 B0 AT ARG /975 3K P LU DU IR AL % 5 3 rh B A R G & BT
FHAIHET.

1 #H5FE

1.1 LIwas

SRR BEAR B IR R LRI OK CTC R PBS (B R £5 28 h ) . rTag mix (W H K% =AY TRA KA
A]) 32 AR B (W A BTN A PR A R BD L5 1 (W 3 95 0 B4 R A B R I A BR A &D R & E.
Z.N.A.TM Water DNA Kit(Jg [ _FIH0E AW R R 2 RD.
1.2 HERESLE

T i SR B AR i TR R AR T BB BOR HLAE ) (GB12997-91) 5 3R 55 W i i A B FE Hp 56 T W 00 b 1 15 3
A AT R D ) SR A R AR

(1) SR g5 FE ARG B < AT 5 10 102 KRR & 2 ASE T 10 e 4 g PH 7T 65 EL B A1 A /N B0 37 R 4 i 0 1 i
oA AL TR 20 m’  AEFRIE R IE 2 000 Sk A B AT A B E RS T B Ak 20 AL AR
A B AW, 5B 1 km BRGER .

(ORERCREE A BINERE & AP0 & B IEE RS ™= B 5 /KM UTUE 3L 7 A7 s R 4E 1 LKA K

(3) KB J7 1 B 7645 R AR R AR I IR KRR S SR TR B F IR A CE T 4 °C 388 rh ORI 0. e PR g 4K
UE L VE Ay ULRE RS A 20~50 mL JGPE A9 PBS % s PR I UL . P76 M v 6 b ad UE T A R AE
2~3 W ARG TE B & TP 48 S P RLAR 9 0.45 1nm . 0.22 pm 19— U B 280 50 8 258 K FE R AT 30 U8 48 T Ab 3,
Je AL JE R R IR EEO B T A 40 mL G PBS Z W B0 R BT 4 CEAT.
1.3 KR
ARV 1R 22590 v (1 32 Fh 2 R 454G 45 F b P AR B 25 Pk B R 2RI R 1 R,
F1 HEEMSERME

Tab. 1 The classification and kinds of antibiotic
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Mg 5%
1.4 #E S DNA KR E

I E.ZN.A. T M Water DNA Kit a7 & 1 09 Ul B 45 , 2 BOUKFE 40 5 52 58 I 41 DNAL R i i 2
PB4 7 (SO I 32 A DNA 3 B (A260/ A280 fEAE 1.8~2.2 Z[H]).
1.5 PCR 43#f

ARWFFEIEICT 6 2P0 R il 23 Fhidid: RHTHEIER, 4002 U IR R 2K i tetA s tetB s tetC s tetE s tet W s it
B2 osull,sul 2, sul 3, sulA s REFNRZS cermB ,ermC  ermF ; BEWEINZE : qnrD , qnirB , qnrS . qe pA ; T 5 Al
H.aph (3°) Lasaph (3°) las aac(6”) 1 b3B-WEENEZS :blaTem ,6laSHV ,blaCTX sampC . FrEFEH 5| 9
JFHILTR 3 2.

x2 MERREERNSIYFT

Tab. 2 Primers sequence of antibiotic resistance genes

A2 A 5145 SCHR b
tetA F:GCTACATCCTGCTTGCCTTC R: CATAGATCGCCGTGAAGAGG [6]
tetB F: TACGTGAATTTATTGCTTCGG R: ATACAGCATCCAAAGCGCAC [6]
tetC F: TGCGTTGATGCAATTTCTATGC R: GGAATGGTGCATGCAAGGAG [22]
tetE F:GGCGCTGTATGCAATGATGC R: ATACGAAGCGCTCTTCTCG [23]
tetW F:GAGAGCCTGCTATATGCCAGC R: GGGCGTATCCACAATGTTAAC [22]
sull F:CCGTTGGCCTTCCTGTAAAG R: TTGCCGATCGCGTGAAGT [3]
sul2 F:CTCCGATGGAGGCCGGTAT R: GGGAATGCCATCTGCCTTGA [3]
sul3 F: TCCGTTCAGCGAATTGGTGCAG R: TTCGTTCACGCCTTACACCAGC [24]
sulA F: TCTTGAGCAAGCACTCCAGCAG R: TCCAGCCTTAGCAACCACATGG [3]
ermB F:CCGTGCGTCTGACATCTATCT R: GTGGTATGGCGGGTAAGTTTT [6]
ermC F:GAAATCGGCTCAGGAAAAGG R: TAGCAAACCCGTATTCCACG [6]
ermF F: TCGTTTTACGGGTCAGCACTT R: CAACCAAAGCTGTGTCGTTT [6]
qnrD F:GGAGCTGATTTTCGAGGG R: AGAAAAATTAGCGTAACTAAGATTTGTC [16]
qnrB F:GGMATHGAAATTCGCCACTG R: TTYGCBGYYCGCCAGTCG [16]
qnrS F:GTGAGTAATCGTATGTACTT R: AAACACCTCGACTTAAGTCT [16]
qepA F:GCCGGTGATGCTGCTGA R: CAGRAACAGCGCSCCS [16]

aph(3’)-1a F:ATGTGCCATATTCAACGGGAAACG R: TCAGAAAAACTCATCGAGCATCAA [25]
aph(3’)-1la F:GGCTAAAATGAGAATATCACCGG R: CTTTAAAAAATCATACAGCTCGCG [26]
aac(6’)-10b F:ATGACTGAGCATGACCTTGC R: TTAGGCATCACTGCGTGTTC [27]

ampC F:GGGAATGCTGGATGCACAA R: CATGACCCAGTTCGCCATATC [28]

blaTem F: TCGGGGAAATGTGCG R: GGAATAAGGGCGACA [6]

blaSHV F: TGATTTATCTGCGGGATACG R: TTAGCGTTGCCAGTGCTCG [6]

blaCTX F:ATGTGCAGYACCAGTAARGTKATGGC R: ATCACKCGGRTCGCCNGGRAT [6]

N PCR §#8 4 K™, PCR ] MR RAKFL A 20 pl, 045 10 pL rTaq mix DNA R & (TaKaRa) , |
TG4 0.4 pL,DNA B 1 pL, BHE K 8.2 pL.PCR KW 454 9 :95 °C F #HiAs M 5 min, 95 “C A8k 30 s,
55 ‘CiRk 45 5,72 ‘CHEff 1 min,34 MEF .72 CFEEAMH 10 min. B 10 pL PCR ¥ 5 2 pL 6 X Loading
buffer(TaKaRa) 1R 2], FHZ: EB Yo (& 1) Byt fig B 58 I 47 ri Ao D0 AR 9% 5 A6 00 H b e B2 A RS /DN, 39 486 3 g
JEAE A EUCR 1 % RS .1 000 DNA Marker, LR 150 V30 min. B 3K 25 55 78 4% BR 26 1158 1 154X b
IR s TR T DR A7 A ) 25 2R
1.6 ZIE4LIE

2R S HOE 2 A Microsoft Exel 2010 #478831 . A FH Graphpad prism.v5.0 #477E B K& 48 31 43 87 it
2 58 =T 24550/ S DN 6 5 470 5 PRI ARG 1 238 = e e DRI G 3 AR A 250/ 0 P 5 DR A T R A
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2.1 HHRBER

B e R 28 24 B0 A2 3R TP Y 32 b 25 Wt AT AR I A5 v AR RS 24 P B A R S LR 1 S 2 O
14 h ZJE ARG 3 Fron. 36 4 Bedla o 8 AN IURE sk iy o 200 T 10 245 G I S 30 F &2 3 R 4 2Rl i
GETT i 24175 0 o S e 240 B 1S 245 78 114 56 55

GOaFRIME SR LIEH. ®3 ERBAMEHOTEER (FE)
%/ﬁx . 1'?%%\ . T%‘HE% . ﬁf wfﬁ/ﬁ\ ;F[Ifz Tab. 3 Drug resistance of bacteria in each sample

B 5 K S I K R A R T 24 P W MEE FEE BIEE ERE R EAE POEG AWK
15 7K M RN IE UE 4 B T 2 PRI 1 28 27 28 30 27 12 11 8
Az 1 XK A Fh 40 TR T 24 PE R AR, 5 2 28 29 26 28 28 15 14 8
FoA R AE R A AE W 35 22 e I 3 3 29 29 28 30 24 13 10 8
A R K AL BRIX AR TR K IR IX 3 A4 ¥ 28 28 27 29 26 13 12 8
A7 A it v 4 TR 8 TR 24 M A7 A B IR
22 MEEREERKUER
J T IHAEFEGNYUE RPN M AETEE O PR T 6 KPR 23 Rk B AT SR, A
JH PCR 4" 34 B A TN B8 8 5 r vk s A7 1R, 45 R GE 1+ R 3% 4 s,
F 4 ARGs 7E & R H S B8N 1E R
Tab. 4 Detection of ARGs at each location

B BpA A 738 & FEES TR & 7 B 15K ULVE b AWK R/ %
tetA + + + + + + + + 100.0
tetB + + + + + + + + 100.0
tetC + + + + + + + + 100.0
tetE + + + + + + + + 100.0
tet W — — — — — — — — 0.0
sull + + + + + + + + 100.0
sul?2 + + + + + + + + 100.0
sul3 + + + + + + + + 100.0
sulA — — — — — — — — 0.0
ermB — — + + + — — — 37.5
ermC — — — — — — — — 0.0
ermF + + + + + — — — 62.5
qnrD — + — + — + + — 50.0
qnrB - - - - — - - — 0.0
qnrS — — — — — — — — 0.0
qepA — - — — - — — - 0.0

aph(3”)-1a + + + + + + + + 100.0
aph(3)-1la + + + + + + + + 100.0
aac(6”)-1b + + + + + + + + 100.0
ampC — — — — — — — — 0.0
blaTem + + + + + + — — 75.0

blaSHV — — — — — — — — 0.0

blaCTX + + + + + + + — 87.5

e i i 13 14 14 15 14 13 12 10

L < A 7R RE i T BRI B2 BT BE R 5 — TR i TP R AG I B2 B R
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K 45 2R Wos (R O AP E FIEE GEIREFT B 4 DR SR E R ARG Fh2RE L, 5K AT
TE WA I B ) ARG B S AR 5 5 R A AR AERRAR A2 16 DXKRE b I 38 1 Bt 1 8 PR A 28 e /bl T DL 5
B 15 A T E T AR Y DR ) 81 8 0 e R o A A T B U 2.

3O VUPR RS VRA M2 BRI T 2 W 04 I 28 | S W 1 26 B B- I IBE MG 2R ARGes 78 45 R A 5 i A
AR 8 A SRAE R K b B AR I 2 A
ARG IE 10000 [ DU BR R FEPUPE L I rerA
tetB ,tetC ,tetE S REISHIPEIE R sull,sul?2,
sul 3, A S B FERET BB aph (37)- 1
araph(3’)-Mla,aac(6’)- 1 b ALER 53 K FE
R T R BN iR 28 BT M B ) ermB,
ermF \METFEMZS U FE R qnrD , 2 B- N BE
Kt £ N blaTem , blaCTX .0 i P £

40

B ) 2570 2

ermB ¥R F37.5% , Jithk FE N ermF fH § § g iﬁ K 3 ’_ﬂ; \]_i:

Iy 62,50, HLHEE B gurD g il % o s

50.0% , HitEIEN blaTem ¥ HZFE N 75.0%, TR

S . I ALRE i 22 () EAT A R R TR IS T B2, +RR B RS 21
PR 61aCTX il Rl 87.5%. -

PRI a . Heth 5y . ? . - T DX A AT 25 PEAT (6 S P2 5. %, o3 5| 2R P<<0. 05, P<<0. 001,

25 L PTIR S ) K 48 5 T oK e P51 E X Lk

¥y ~ - Y ~

vell K T A B2 R A7 AE ARG, P L B0 4R A5 O A BN R M2 5

Iﬁ:%&%é’s\ﬁ;ﬁﬁﬂiﬂsﬂﬁ%ﬂ%ﬁ%$ﬁ‘@%%% Fig. 1 The diversity of drug resistance for isolate bacteria in each

ﬁé—‘: aB’WMHﬁ%Ej{%WﬁE% ARGs %}i?ﬁ‘/}ﬂi location of swine feedlot and living quarters
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BuA: R A5k B8 233 W 24 2R W 0 AL (20 T RS IR A v DU B 22 28 i e 2SR 2 0 B R AT 1 A
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F SRR T M LB i, A5 R K h B AN B Y B A SR ZEE S rh R B SR Y dcw PR 2 A
DUPR F 2 B S RN SR WE T 2R AR 20 W T ARG 23 B D AH I 40 A 3R 4 32 0 R S B8 b 19 R 2K 1 3 ok
R 5, (3) DU B 2R 28 e 2 R L BE 8 3 28 ARGs TE 37 5 3 JE K Ak BRLJS AK SR A7 E. i BEN Al
BENGTSSON-PALME 4§ A (A 5% % 38 P 7K Ak 38T 20 6 470 P 5 DA 30 ol A7 7 — 8 I RIOCR . (HE DL 8 = &
Bt L) A 3 XK B B R W0 1) 55 5 3 B2 K A T) 1) DU P 2R 288 i e S N A BT 28 P S L T RE R
JE K HECE R v PR B PP 3 45 A 30 X - SRR AR A W) =2 (8] 32 #% i A3 DX K PR 85
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Investigation of bacterial resistance in wastewater from
a small-scale swine feedlot in Henan province

Qin Huiling, Chang Dao, Liu Yangkun, Zhang Weicheng, Fu Ling., Li Na, Yao Lunguang
(Collaborative Innovation Center of Water Security for Water Source Region of Mid-line of
South-to-North Diversion Project of Henan Province; Henan Key Laboratory of Ecological Security for

Water Source Region of Mid-line of South-to-North Diversion Project, Nanyang Normal University, Nanyang 473061, China)
Abstract: The excessive use of antibiotics in animal husbandry in China induces the increasing emergence of antibiotic
resistance bacteria (ARB) and antibiotic resistance genes (ARG), which results in the wide dissemination of bacterial resist-
ance and great risks to the surrounding water source and the ecological environment. Samples were collected from a small-scale
swine feedlot in Henan province to investigate the bacterial resistance and ARGs in the wastewater. Using antimicrobial suscep-
tibility test and PCR amplification technique can demonstrate that: (1) the drug resistance rate of bacteria from the five lagoons
including sow houses, nursery houses, finisher houses, gestation houses and farrowing houses are higher than that in the la-
goon wastewater., settling tank and living quarters. And there were significant differences in drug resistance; (2) the frequency
of detection for ARGs of tetracycline, sulfonamide and aminoglycoside were higher in swine feedlot and living quarters. ARGs
may present translocation in environment and transfer into bacteria of water source in living quarters. This study provides valu-
able data for regulating the fair use of antibiotics and conducting further researches on investigating the ARB and pollution sta-

tus of ARGs in swine feedlot wastewater.
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