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N

W B AT S 360 ¥k E. coli ( RIAFTH , Escherichia coli) , W JH A 1 W0 i B3 Al PCR
Tk, A BT A P R AR B R A I B 2 P RIBT I B R AR S B B4 E. coli HR, KoL TE i FY WG e AU BT AR A
95 #k (26.4%) , A B HEAHER AEER WHAE KRNV E KREZHFAE TR, M 47 LS H B
PRI 7 BRI A | RO K H0E 1L BRIERR S 2 P Pt 17 BRI AR A 3 A bk 6 bk
WHREA 4 FhYUE R 4 MREVRS A 5 FibiA ZhirE 3 REAR & A 6 Fhbid R Ptk i bid: Z B9t 2 58
KRR AHRE HEE WUKE AR E RKER FIRT 6 F ogm GURTARA 163 Ttk SR,
sull Jinel sul2 Int2 sul3 ¥ BRI 49 44 29 20 F119; & —Fh &b =& TUFD TR SE D T R4 1)
9 45.22.10.7 2157 6 BRAKM B HUE IR 25 BRI FRA el ) PrA R RS SHiA R
PUMET RO PTIE R IE ARG ; 37535 PR E. coli PrAE RIS, A ZEHiME,; i b a0 R B
SHIEH R M IR SR M) S .

e WP, PUMERN, E. coli, FRHESA.

Characterization of sulfa antibiotics resistance of
E. coli from the air of poultry farms
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Abstract; 360 Escherichia coli (E. coli) samples were isolated from the air of eight poultry farms.
Microdilution and polymerase chain reaction ( PCR) were used to evaluate the sulfonamides
susceptibility and detect the sulphonamides resistance gene respectively. The results showed that 95
samples were found to be susceptible to sulfamethoxazole, and of which 48 samples showed
resistance to at least one of six different kinds of antibiotics. Briefly, 7 samples were shown to be
resistant to one antibiotics, 11 strains were resistant to two kinds of antibiotics, 17sampleswere
resistant to three kinds of antibiotics, 6sampleswere resistant to four kinds of antibiotics,

4sampleswere resistant to five kinds of antibiotics, and notably 3 strains were resistant to all six kinds
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of antibiotics. The resistance abilities of the samples from highest to lowest were against to
chloramphenicol, penicillin, tetracycline, ciprofloxacin, and rifampicin. Moreover, 163 resistance
genes were detected from isolated sulfonamide resistance samples. There were 49 resistance genes
ofsull , 44 resistance genesofsul2, 20 resistance genes of sul3, 20 resistance genes of intl and 19
resistance genes of int2.In addition, there were 45 stains contained one kind of resistance genes, 22
contained two kinds of resistance genes, 10 contained three kinds of resistance genes,7 contained
four kinds of resistance genes, and 2 contained five kinds of resistance genes. But 6 samples had no
resistance genes mentioned above. Our study showed that the antibiotic resistance of bacteria was
positively correlated with many factors, such as built time, antibiotic use, and breeding scale etc.
The E.coli isolated from the air in the poultry farm was more resistant to antibiotics, and displayed
multiple antibiotic resistances. Obviously, the sulfonamides resistance did not correlate with the
presence of such genes.

Keywords : sulfanilamide resistance bacteria, ARGs, E. coli, air in the poultry farm.

BEAE 7 & b r ISR & R BUAE R B9 I 00 H 8™ 5, SR s S B b i A R U v P R
( Antibiotic resistance genes, ARGs)fRAJREiH LK T3 2SR EGNMLREY 8, B AE R E N E
Z JEE BHAS B O A PR 8 TS e LU A A A IR R A B R R A A ARk
PIANE RGBT K | HEIR S Bt A P I T A 5%, B 23 S B AR Pt A 58 4R X i )
E. coli FERUARFNIREE a5 hy o UL A T, A= Wy P i 2 R i D, 70 28 AU W bt i v L o), 528
i ARG B A A R G T RE AR OC. A i S 245 ) S X R 22 B0 > TR PE I | 2 2 TR BRI 0 v+ A A%
MRRAY T3 A AN TR 25, )2 s T R AR YT 2 RS M L TR R 2 Iz S
SR TR ) OB A D85S, BT AR B0 PR RN T R 5k B 5 e PR | SR N DS R T A% A2 R O AE
KIS 3 SR AR FAE AN sull sul 2 sul 3 int 1 Flint 2 SERE RS Hi A LA

H TR 23k i A RURL ) 15 G 7 i 28 S B A0 RURL ) PT RE LR A oA R BT 1 B R iR AR S A
NG A2 S i Ad: P B 5 Pk Ik B A 4, mTRE s OB B e Y S HUE R
JHZ A, A B0 AR A a2 A BT KR B AL R, BRI SR IR S TR iR R
PO DR 3 B2 (0380, AEAE DM DR 408 XU ) B SCE SR T 45 R R IG5 22 5 IX 25 S i hbi s
ZHEIERA ter G tet W sul 1 A sul2 % HREK 70% VL S P A ZHEER S ESIEE S 5 XIE
BRI R T A Just A Hong 538 1 FRFE 725 S tet A tet C tet O tet W 1Y ARGs 5%, 1A
NI R UE R Z YR E AT Liu SRS 25 Kb 40 88 Hh 5 POk SR8 1Y) 4 9 (0 A 4
BRTA , RSP RO RS M5 e g st s R R FR A R R R T R s B (N, 3%
AR FE AN P R ORI 2 AP A A SRS SRR T & DA R PRI 6 45 |
PHL, 2 SIEE T RE N — N ETE e R PSR A2 B, A SR IE S A B b 2 SR Y
FIBTAE RPUHEA GO D IR 2 SO P i A R BT BEE R R IR VR 2 R AL 465 JOpL ] A=
AR 55 7 TS R B 2 BEARe o I BOW T e — 8Bt AE Ruk Bk i DR o e DL AR 38 R I, 3R 5 )
FARIRGE oA R SR RPUME St Dbk N Z R DR 7 AR T Y.

AMFFE TG 8 RIFFHT 2 P/ 88 280 360 Bk E. coli K LA iz Kbtk Ptk ILH ,
OIATHUERBUIE PR AOCHE  BTE TR FRFE Y 25 S E. coli INBTAE R PIME, Rtk — 48R
PUAE R WL HE I BOOLE] VPG SR I 25 SR RO A8 28 305 e, PRI N2 %)t B B A

1 #BL5 J7 1 ( Materials and methods)
1.1 gk

DNA 2050 & T TIANGEN ; Ex Taq DNA 457\ DL2000 Marker | Jiuf 42 1050 & W & 1 ifgA:
AR O o A W B A UM R B BB A BR2A R R o R 1 FF T 1) T [ e O it
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Je I LEmE PRRE R HR R R AN E R FRARET S5 50 A 2 259 1 [ 24 5 0
1.2 FREE VR

AHHFET 2014 4F 6 H 2 2015 4F 6 H (—4FENFFEEE S RAE 3 ) X AR It 8 KR AT
W, TR RS2 A | [ AR M 8 A (] GRDe SR S s iemh BuAE R AT sh iRl = Ak
TEE FRAARE G RS H ARG L.
1.3 SEE Tk
1.3.1  FESLRAE S AL

FI AT o R 28 SRR R R AR SR I A W s SOREAR . R R R0 4 5 5 (b 2R 08 R LR ) AR
3 UCRKE, B RRE S 3 bR, 254058 360 4% E. col , 8 FH 70% 0945 X SR FE B HEA T I B R FE RS MU E I B
HiT 60—90 em, JiitE A 100 Lemin™", RAFERTE] 1 min.
1.3.2 WHRITE B

BT B TR R L R A UM 2 20 HORE R A e Mk e R HH 3L/ VP R
M| IR 0 4 VR S
1.3.3 i R A I

P e e E. coli HiFR)G , 7 MR CLSI (I PR 3258 = bR UEAL /323 | Clinical and laboratory standards
institute) A9 K0, S8 5 R R B ORE BRI G BT AR R OMIC ((F /D 40 B HE BE, Minimal inhibitory
concentration ) , P47 i P IR AEC I KGN | XoF 245 ) SRR A e AL o5 b A7 s BT A R 2 % 3 O
THEA.
1.3.4 E. coli Tt25120#r

OIS KEEM E. coli RAMCRTRART BE I THi A R ZGHEAG I et e i A R BURIY E. coli
R OB SRR R S G SR X EE KIS M T AR SR UAR AN E JKRE
RAFR TR B Ry 2'—2° mg- L' BE SR 56 78 37 °C AR FRARE IR 12—24 h JE ODg.
1.3.5 $HiPEEE PCR Kl

VU B PTAE FYUME L sull sul 2 sul 3 int 1.int 2 A HBZEEH, 51983 % B k£ L
BREST PCR ROWAZ (25 pL) :2.5 wL 10XPCR buffer, 3 wL dNTPs(2.5mmol L"), 1 uL F#E51% .
1 pL 519 (10 wmol -L™") ;2 wL DNA #i#z,0.15 pL Taqg DNA B4 (5 U-pl™"),15.35 pL ddH,0.
PCR W FRIT A 27 SCHR[ 14 ] h B # AT IR PE Bk SE A H 10 L PCR P ITE 1% W9 I3 RE A &
Ji EL ARSI 8 B ) i R BHAE , A B H A 2 S [ .
1.4 Gt mk

K H Microsoft Excel 2010 #AT4UR SN2 1], >R H] SPSS 19. 0 #4748 43 Hr.

2 5 59718 (Results and discussion)

2.1 FREHY F ARG LR A

ZEVRIE A BR, 8 SSRGS TR B FNR T S RERR | 48 SR A A R, L oK T PR T VA AR
i/ 8—15 FihiAE R (FH R AER BT RGM: G EE JUMR R AN E KRR PSP
KRR LHR SRR RIER T ERAAET) BN 1.
2.2 E. coli BENEZEH A R AT 15

AW S B HY 360 Bk E. coli 95 ¥k (26.4% ) %k i B MEmE AT o2, 400 16 PR - sk iz P o eis i
AL B8 A~ 7% FH S e e S Bk R AR BCER 4 i 17 (37.8%) (15 (33.3%) (14 (31.1%) |
14(31.1%) 7(15.6%) .11(24.4%) 9(20.0%) 8 (17.8%) .F&5t 30 X 4 5B R ¥ L P30 L JL 3 X s
PP FERE ST 3R :32 18 .9 14 16 A [ R A B e S b A= R otk A bk LU B A7 A 3 22 59 AR O XS
5 85T W RE S IR IR SRR R ] RE e bR R i F AR s R R
FUASE S A SRR A I 7o 0 A 3 = R T B K B I AT — e A G SR b A 22 0
% IR I FRAE A T ) B REICR: = TP R R EcR /D g () ) 325 5. 45 R LR 1.
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Table 1 Poultry farm investigation

R FAAS R i e ORI o
Poultry farm types Scale Build time Density/m™3 Age day Nur‘n}‘)er‘ of Feeding way
antibiotics

ZEXG 1 Laying henl 6000 10 23 360 15 JEF% Cage

XS 2 Laying hen2 7000 8 32 280 13 JE5% Cage

EXG 3 Laying hen3 3000 5 12 170 12 SR Plane-raising
PR 1 Chickenl 2000 1 13 35 8 SR Plane-raising
P 2 Chicken2 5000 3 14 24 9 = Plane-raising
A% 3 Chicken3 4000 2 16 18 10 F-3% Plane-raising
#935 Quail 4000 2 60 60 8 BT Cage

PIAY Pigeon 1000 3 16 260 9 SR Plane-raising

o BRI 3 H % day age of animal by collect to arrived in farm.

O .0 Centre B % East & South
o PG West a Jb# North

—
f=]
T

Number of resistant bacteria
S = N W A WL O ® O

Henl Hen2 Hen3 Chickenl Chicken 2 Chicken 3 Quailpigeon Poultry farm

B 1 FRY E. col BMEIEHUE KK LS

Fig.1 The result of sulfanilamide antibiotic of E. coli in poultry farms

2B NS LA A R R R 22— E. coli 2 NFIZh Y38 B9 IE % H R, s s S h
E. colifRA W BER F T A K EHEBR A S ZE 08 8 74 | HEM ) K Rkl 45 BTl i i s e b Bt g
Yk sl PR R T 20U AR P KA TR B b A Z IR, ot A R Uk s g | Sk i vk
Z TR R RS AR DGR pH (AR A B e A AT Bk Ak 2 R AR Tk 5
AR TR SRS A 9 25 5 S Bt B AR Bt AR SR A R D IR SR e A R B
22 WBRER Bz B G, 2 A WA T RS R RE g, SR R L A SR B R b A Rk
PR R, TR 25 M v At 13 23 K EIREEAN B |17 R b ] 2 BRYE B AL B SR, R B
B A R PP R BV T G PR, e A sh R B ST B FE SR I PO X 5
Sy ESBTIE MR 2 | TR DU ) DI oA Hh e o TR AR 25 A 2 | H v g 508 DXl ) 12 T e e /D, e
DR Ay B X 3R Y 28 R sl e 55, HLA2 B4 5% 2040 ) HE M P 50 A v 1 D DR i 350 L vl i 8 DX P e 2 17
Tk o /D HE I e 08 DX 3z B BHOG LG, B0 2 KU 45 oK.
2.3 HUBMEPUIE B R 250

PERTRE BT R BURMW AR T B R AER R AN AE KRG R AR5 H
6 Fhbn A= 28 1 due/ N il v B A BT AT A CILST B (VR B e B Ak P 2 R an 181 2.95 AR e 25 bt
PEB A 47 BRAS S oAb AR ok, T 48 bk A ZEYUAE R Pk b 3 MRIE R S A6 ik R
PE, 4 BREERR S S FhPiAE Z bk 6 MRIEMR & 4 FhPiAd RPirk 17 BREMR S 3 Fhdid Bhudk 11 #
PR 2 P B PhE T 7 MRS 1 LA R PME. 8 RIRE G T R AR SR 225 10,86,
6.6.4.53; R4 30,26,19,17 18 11 13 8.4 B BB TR/ R ARG R WUAR AP
B RK TS Z IR T 52 T AR B4 90 .23 11,24 25 27 32. AT 40, % 48055 2 I T 7 BE ) ik
HER VIR AN R KR W SZ M0, X R A 32 1 5 59 .

TR BN TE S 0AE 2 eI R FH R, 38 a0 o) R Pk i 2 % g, ol 307 I 1) T B 32
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EL T 97 ) 2 545, T A i o e DR 114 2 A8 T 7 A T 24 L A 0 R s 1 6o i 4 22 o T T 0 75
AR B R RAFPURAE A, M 40 RNA 95 10, B 1E RNA Z R BF 5 DNA &4, )i BH B RNA
Bl R DNA FIER A G B 1k, FLA7 A3 i VR T I DR B8 AR X 420 o HL D R AE 11 R I
ANFILHMEERE B TR, S AT R E R 2 MR = FH A iR W
i SR SR S AL RPN OE T P 2 S b RS B L ik Rtk E
5 FAERE B INE 4%, REE AP e R LA ZEUAE RO BB, HAR A Sk
bt PR I AR SO SRR U R RN, BUR & s FR i s Rz B g, AT
S S A ML N B f e 0

10r

0 HE# Penicillin @ #4# Chloramphenicol RN VA Ciprofloxacin
or o KRR Gentamicin - @ F#§F Rifampicin @ Y[ Tetracycline

Number of resistant bacteria

I

I

1222222277722

NI=
Chickenl  Chicke

2 Chicken3  Quailpigeon Poultry farm

<> (I

jas]
o
=
=

B2 FRIEEMEYTA R E. col X 6 PR RHTIE

Fig.2 Antibiotic resistance of sulfonamides resistant E. coli to 6 antibiotics in poultry farms

2.4 BUHEEER S

i PCR 786043 BS 00 E. coli " Sul 1. Sul 2 .Sul 3 int 1 1 ine 2 FhEE RS BE D, 45 9 W
2 R IAEMERERANE E. coli BEREHILIE] 163 NPUPEREA |8 KIFI A A PUIEFE R B 43718 29
24 2125 13,19 17 15.8ul 1 . Sul 2 . Sul 3 int 1 Fl int 2 KR53 50K 49 (21.7%) .29 (12.9%) .
20(8.9%) \44(19.6%) .19(8.4%) 354 2 MR A TAPUPEIE R 58 DURHTrE SRR B 7 Bk, A
XS FES6 AR R SRS 1 A A 3 T IE R M R 10 Bk, P RS RS 55 5y 5k 8 1.1, & FH
2 FhIERIRY R 25 4K 0 8955 RS TSR350 0 20 .3 25 & A — PR R I AR 45 R, 39
558 A5 RFES AN 33 .6 6. (HAF G ISR , TER NS HUAE RBURGE R, XA 6 MRoRK: i Pidk
, TS 37 F a5 37 h AR H B

F2 BAMSSPUMERE AR %
Table 2 Detection rate of sulfa classification resistance gene
Classification Sul 1 Sul 2 Sul 3 Int 1 Int 2

of detection

Poultry farm types

XS 1 Laying henl 29(38.7%) 8(53.3%) 6 (40.0%) 4 (26.7%) 8(53.3%) 3(20.0%)
XS 2 Laying hen2 24 (36.9%) 7 (53.8%) 4 (30.8%) 3 (6.7%) 7 (53.8%) 3 (6.7%
XS 3 Laying hen3 21 (35.0%) 6(10.0%) 3 (23.1%) 2 (16.7%) 3 (23.1%) 4 (33.3%)
3% 1 Chickenl 25 (35.7%) 7(50.0%) 4 (28.7%) 4 (28.9%) 6 (42.9%) 4 (28.9%)
PR 2 Chicken2 13 (37.1%) 4 (57.1%) 2 (28.6%) 1 (14.3%) 4 (57.1%) 2 (28.6%)
PR 3 Chicken3 19 (34. 5%) 6 (54.5%) 4 (36.4%) 2 (18.2%) 5 (45.5%) 2 (18.2%)
5% Quail 17 (37. 8%) 6 (66.7%) 3 (33.3%) 2 (22.2%) 5 (44.4%) 2 (22.2%)
A Pigeon 15 (37.5%) 5 (62.5%) 3 (37.5%) 2 (25.0%) 6 (75.0%) 2 (25.0%)
A3 Total 163 (36.6%) 49 (55.1%) 29(32.6%) 20(22.5%) 44(49.4%) 19(21.3%)

TE: o R R I bt /120 37 B 37 Tl e S 0 Ak A ) i PR

Number of tested genetic / total number of genes of sulfa sensitive strains which should be detected in the farm.
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R3O BEISHUEIEIN 22K R

Table 3 Detection number of sulfa classification resistance gene

FRIATNE — LR AR =AEER PuFf I B FLARIE R
Poultry farm types 1 kind of gene 2 kinds of gene 3 kinds of gene 4 kinds of gene 5 kinds of gene
Y 1 Laying henl 6 4 2 1 1
XY 2 Laying hen2 6 3 1 1 1
0 3 Laying hen3 6 4 1 1 0
A3 1 Chickenl 7 4 2 1 0
A% 2 Chicken2 2 2 1 1 0
P44 3 Chicken3 6 3 1 1 0
3 Quail 6 2 1 1 0
A% Pigeon 6 3 1 0 0
Bt Total 45 25 10 7 2

FE X T2 B ARGs FBFSE i Ak T A0 B B ZE A 3 2 AR i s S A B 1 B— N
[ s DUSRZE AR IR BRSSPI | Hay 22 Fh o v 3 PH 0 8 T BR B A SE 80 b, sul 1 sul2 T inel 5 HY R
i, sul3 I ine2 A H R, S AT A BIBRIFFE 45 SRR ol T4 A v ORI BEA Z R BT S R B h
ISR KL RERE ST, nT 5 AL P BbiE RPUE I | Bz R KA SR Bz 205 e, IR
SR E Y 2 2 e E Y EANMEE I P Rt T A ML IR K A 2828 A B AR S
A IR T 5, FEAR R sl AP Ah R AU I sl AR AF AN M B e L R N el A P Ry ™) Y
S ARGs B A5 B0k 5 T A T EB S BEH ool bl fe ik 35 A SN Ay
Ry FhAME R 8 | Bife A R YR G 3 > BAR B 1648 ) R A SRR A5 A ARGs J2
— T b A2 e DA LB T (T YRR P BE PR AR A TR G R W P R SRR RS
WL T b gk b SRR AR S R PTA BB ARG LR AR /N, A RS AME BT L
SR MPUE RPibe R AR

FEBIMEAF G E. coli I FPTHER AL S H1 A KB DAY (0 K H R = i AR G L 1R
ANGERW) A AEBUERE MR A 6 BRAAS I 2 frE L P, $ 02 T 55 2 o4 1 R 2R S 500 ko A 32 TR 90
BRBOR E. coli TEA RSN RS AN TR G R, M S R A BRI T, T RB R A T
FE R FE IR B A ke R b A RO, (075 2100 20 5T UE W1 2% R 45k 5 &% 1 3 1] ik
Y 245 DA A 28 3 DR 2 38 15 i e e 5 8k P S B ) 2R M %, BB AE — 22 A 30k BE VI TR, o SR i
DA W A 3 A i vy PR (D 2 R M i 24 T A A R R BB, i sl 1 6 PR Rk B i/ ) 5 i 0 4 A - 4 v
A3 B B B JEL SEFAT TR R 3 E R B TR 7 73 A S TR 8 e 28 25 ) 1) 8% 35 35 vh 15 35 A ) IR 8] 5 2R 4T sul 1
sul 2 sul 3 K HRIEA 22550 Ji DRSS B sul A R sul3 548 Cu Zn Hg %0 IEAIE, F
W 5 4 J AR 5 TR 0 1T BE B A 7= A Tt 24 DR e, A B PR AR 22 R R 28 B[] s SO 5 ) 25 1
3 AGRs A=A,

3 %52 ( Conclusion)

(1) FRIEG R PUE R IR 2 E] AR SR RS 22 P E. coli MRS G ISP RPUME DUtk 2
PR 52 A AR K.

(2) RIS AP T B B ETNE E. coli A ZEBTA R P

(3) R E. coli WIHTAE R YUV R BT 55 P A BT IERE DN B B 1 A s A AR S, H
ANEEYE.
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