T R A ,2017,46(9) 1 144-148
Journal of Henan Agricultural Sciences doi:10. 15933/]. enki. 1004-3268.2017. 09. 027

A X E M IRE R R R KT E
i 24 £ [F 4 M K2 53 1

FithE, TS, FNF R, K 8 W
(I A e TR B M 450002)

HE. ATHTHREETFREBEBRLERMAARANS B - ABIEE WRETERRAERE 2
HAAHE LRG> H RABRITRNGHB T AT HRREERIES>H 03 XM B HTHFE
F kT R KRE L . SETRE REREF 16 fF 35 R b A a2 & A 541, £ B PCR
3 MZRARMAFRARAT B - ABEIEE WHREFL ARRF AR AN, BHARELEREAN,
ZRANFER AT T T E D3 25469t 25 F 3434 3] 100% , xF 3k Farkek Kk FoE 7 |k
T 5 6 a2 & 5] 4 29.03% 32.26% 3.23% 3w iRE S MR E ey ath & 5] K 83.87% .
70.97% , 3¢ B R FH @ dif 25 & H 48.39% Ansxfvh b Ly (SRR 2 B E) RABF X
B (RRXEZ FTRAFTEZ)RAHE, fH ARG LN, B - WBLk L5 A K TEM SHV CTX -
M-U.CTX =M -1 .CTX —M -9 th# h % 5 5] % 54.84% 61.29% 25.81% .9.68% .9.68% ; v3 3k
ZEGHERE tet(A) tet(M) tet (L) 94t F 53] 4 87.10% 54.84% 19.35% ,tet(C) .tet(O) I
P& 1 Ak, A ter(B) (et (K) tet (W) 3 B K R % w25 I B floR # 3k 5 2 54.84% , 2 4B 4
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Detection and Analysis of Escherichia coli Resistance Gene in

Recessive Infection of Pigs in Henan Province
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Abstract: In order to understand the distribution of the resistance gene and drug resistance to B-lactam
antibiotics, Tetracycline antibiotics and Florfenicol of the pig silent infection pathogenic bacteria in the re-
spiratory tract in Henan province ,the mircrobroth dilution method was adopted to analyze the drug resist-
ance phenotypes and the drug susceptibility to 16 kinds of drugs such as Penicillin, Cefepime , Gentamy-
cin, Doxycycline and Florfenicol of 31 stains of Escherichia coli isolated from the pig lungs in Henan prov-
ince,and the PCR was adopted to analyze the drug resistance genes to B-lactam antibiotics, Tetracycline
antibiotics and Florfenicol of 31 strains of Escherichia coli. The results showed that the drug resistance

rates of the tested bacteria to Penicillin, Ampicillin and Amoxicillin were 100% , the drug resistance rates
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of the tested bacteria to Ceftiofur Cefotaxime and Cefepime respectively were 29. 03% ,32. 26% and

3.23% ,the drug resistance rates of the tested bacteria to Tetracycline and Doxycycline respectively were

83.87% and 70.97% ,and the drug resistance rates of the tested bacteria to Florfenicol was 48.39% .

The tested bacteria were more sensitive to Quinolones,such as Ciprofloxacin and Enrofloxacin,and Amin-

oglycosides, such as Gentamycin and Amikacin. The detection rate of B-lactam antibiotics resistance gene
such as TEM,SHV ,CTX-M-U,CTX-M-1 and CTX-M-9 respectively were 54. 84% ,61.29% ,25.81% ,
9.68% and 9.68% ,the detection rate of Tetracycline antibiotics resistance gene such as tet( A) ,zet( M)
and tet( L) were respectively 87.10% ,54.84% and 19.35% ,the positive bacteria of tet(C) and tet( O)
are all detected one strain,tet(B) ,tet(K) and tet( W) were not detected,and the detection rate of Flor-

fenicol resistance gene (floR) was 54.84% . Two sirains of bacteria had seven resistance genes and 19

strains had four or more resistant genes. It can be seen that multiple drug resistance genes co-mediated the

multidrug resistance of Escherichia coli had become a popular trend.

Key words: porcine; respiratory tract; recessive infection; Escherichia coli; resistance gene
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31 BRI K A AT 3 T 2015 4F 5—9 H Ak A
KM (49 4y) FFE (23 ) B S (16 1) (%M (4
B3y) CETL (10 #3) R E (3 ) (FE PR (8 1) JEAE
(143 ) Hb X8 V5 i U 63 114 15955 R CBF A 9k ol
T N IE & Bl A 6 A8 ) oy s 31 BRR
1% ¥T 4% BD PhoenixTM — 100 4> [ 2h 40 1 % & 0 %
FE o 2RO I T PR R K I AT R ATCC25922, 11 A
r ] 5 A ) B R R AR O
1.2 A AERE

P-4 (L5 :20160311B) g [ KR8 M 15 28 4= 4

FHE B A R A AL, LB 7 (dit5 150414 ) (LB 3%
g (4t 5 : 160614 ) | 5 9L B Bg (4t 5 : 160610 ) |
MHB [R7 (#It*5 : 150429 ) [ TSB ¥ 44 15 5% 5t (L5
160310) ¥7y 7 4t 57 fifi 7 £ R A7 BR 53AE 2 A,
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H7 BR F AL sk 2 7 AR B A
1.4 FERKF

FERXF 4 DL2000 DNA Marker B S 4 .2 x
Taq MasterMix i (At 50 B0t 22 A4 P 8 R A R A
A L PG YRR L 58 ( LA TAEME RIS A
FRAF),50 x TAE (Jb i R AR A R A
CIDE
1.5 FENH

BD PhoenixTM - 100 4= [ sh 4l 1# % @ X (£ H
BD 28 E]) (41 B A (7% [E Biomerieux A A ) | B
O AL (78 E Eppendorf 24 ] ) (PCR AL ( & [F ABI 24
F]) \DYY - BC B L JKAX (Jb st i N — AL A% ) ) L
JBE 1A% & Be (9E 18 Syngene A H] ) 45,
1.6 AREHBEFRELTE

Jo v B & il E U AT T P p R R R B AR
37 CIWHIRA P E 24 h, PRECRA T 2R T
LB P A7 3G R 35 57, KB R K 37 C #5597 8 ~
12 h SR 5 e T2 BRI A 1, DL B R R &
3WRALTH T . R TR WS HOE R RHE , IR AS T 7%
£ BD PhoenixTM - 100 4= H zh 4l & % & {0 % 72 , B
Hodr (g K AT R 2l 1% 5% 05 25
1.7 HYHEERE
1.7.1  h4pe94) & FH o7 KT RS 2 PR IS A
Y G, JC TR HRAE A 2 0 i 7R C ) R T vk B
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M5 120 pe/mL (U253, B 4 C kA H AR AT & L IR
FEWIRR R 1A~

1.7.2 Ei&R®H & TR N &R
4T, AP E LB P, 37 C 210 v/ min $2 R P HRTE
IR SR, 4 2 G e U I A Bk BE R 107 efu/mL
#H o DRIGBRA [IRE ATCC25922 25 Uik 5 1Y
FifEw, e 2B R E RN S x 10
cfu/mL,

1.7.3 &AW HEERE(MIC) 9wz R CLSI
(2015) HEAF A o i TR V7 s Bk o SR FHRR W) 7 1 4

TR B R A TR B R 2 Y A 3 R, SR I D sk

i CLSI(2015) by #4740 % o

1.8 MZ5ERE PCR ¥ 1%

1.8. 1 BAegHl & RAIZP M EH 5 31 K
WA 32 3 R PR 9 DNA BAR, it A - 20 C R 7
#=Ho

1.8.2 3143t M HE GenBank /A4 1y 3k A 7
5, F) FH Primer Premier 6.0 #K {4 iT4HK 54, 5]
WP 1, 519k LA T AW ARRS AR

YAIRED S

F1 HXWMHEESIYWEFT

IS AN 519 % SIYPEI(5'—3") 7K/ bp Bk g/ C
TEM TEM - F GGGGATGAGTATTCAACATTTCC
TEM - R GGGCAGTTACCAATGCTTAATCA 861 77
SHV SHV - F TTTATCGGCCYTCACTCAAGG
SHV - R GCTGCGGGCCGGATAACG 861 >
CTX -M - U MU -F ATGTGCAGTACCAGTAAAGT
MU - R TGGGTRAAGTARGTCACCAGAA 593 37
CTX -M -1 M1 - F GGTTAAAAAATCACTGCGTC s64 s
M1 - R TTGGTGACGATTTTAGCCGC
CTX =M -9 M9 - F GGGCTGAGATGGTGACAAAGAG
M9 - R CGTGCGAGTTCGATTTATTCAAC 203 >
tet(A) tet(A) - F GCTACATCCTGCTTGCCTTC
tet(A) - R CATAGATCGCCGTGAAGAGG 210 o8
tet(B) tet(B) - F TTGGTTAGGGGCAAGTITTG
tet(B) - R GTAATGGGCCAATAACACCG 659 !
tet(C) tet(C) - F CTTGAGAGCCTTCAACCCAG
tet(C) - R ATGGTCGTCATCTACCTGCC 418 60
tet(K) tet(K) - F TATTTTGGCTTTGTATTCTTTCAT iso 5
tet(K) -R GCTATACCTGTTCCCTCTGATAA
tet(L) tet(L) - F ATAAATTGTTTCGGGTCGGTAAT
tet(L) - R AACCAGCCAACTAATGACAATGAT Hm >
tet(M) tet(M) - F GAACTCGAACAAAGGAAAGC
tet(M) - R ATGGAAGCCCAGAAAGGAT 740 >
tet(0) tet(0) - F AACTTAGGCATTCTGGCTCAC o1 5
tet(0) - R TCCCACTGTTCCATATCGTCA
tet(W) tet(W) - F GAGAGCCTGCTATATGCCAGC 68 5
tet(W) - R GGGCGTATCCACAATGTTAAC
floR floR - F CACGTTGAGCCTCTATAT 130 5
floR -R ATGCAGAAGTAGAACGCG

WSS Y = C s T,

1.8.3 PCR ¥ 3 PCR Jx WK & 20 pL. #iAx
1 pwl, EVFIE5I9 (20 pmol/L) £ 1 pL, 2 x Tag
MasterMix 10 wL, B £ 8 F7K 7 pL, PCR Jz hj iR
KRR 1,

PCR ¥4 1. 0% By g 4 B e Uk, TR Ak & 5
gt SR AN FHCT W5 45 A IF B I AR & 4 4
B BPE PCR W 1E B A TAYH AR S A
B2 W) AT DU, 0 45 2R 8 F DN AStar #8204 i# 17
Sy, IF N AE £ B AF http ://blast. ncbi. nlm. nih.
gov/Blast FEAT Ho X, Bf i 5 K7 7Y

2 HERG AT

2.1 AYHBEERENELER

F 2 2 A, K AT B 0 5 R R &R T AR LB
TEPG AR 1 T 25 2R 1 R 100% , % Sk o 058 k| Sk i e
Jig Sk A ik Ji5 64 T 24 343 5 Ok 29. 03% (32, 26%
3.23% VU ER (2 P4 IR K i 255 55 51 483.87%
70.97% ,%F F AR e 7 it 25 %6k 48. 39% |, {H X} W i
225 SRR Vb L B VD R B M S 2 i BT oK
R R RKERBE N,
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K2 KEHEXNFARAEAWHNAHLRER

} MIC,/ MIC,,/ o
e RE/ (pg/mL) (ng/ml) (ng/mL) R
HHEE 4~ >512 128 >512 100
R E AR 1~>512 64 >512 100
] 2 94 64 ~ >512 >512 >512 100
BNl <0.25 ~ >512 <0.25 32 32.26
S 760 g e <0.25 ~ >512 <0.25 <0.25 29.03
S 160 n i <0.25 ~128 <0.25 <0.25 3.23
WNTE <0.25 ~64 <0.25 2 9.68
Bt & <0.25 ~256 <0.25 4 12.90
Y B % <0.25 ~128 64 128 83.87
FAUE S <0.25~32 16 32 70.97
RKEE <0.25 ~64 <0.25 16 16.13
fap kR 2 <0.25 ~8 1 4 0
W Z 2~128 32 64 77.42
WA e % 1~32 4 32 48.39
Bz 2~ >512 8 32 22.58
it iz 7 PP AR s g 2~ >512 >512 >512 67.74
2.2 THHAHEBERENER M - U ¥ H 25 58 54.84% .61.29% 25.81% , H
2.2.1 B-ABKEEHHHHLE K1 RHTEM R8T CTX -M -1 W CTX - M -9 W HEH K
AP IR KSR BoR, TEM SHV CTX - Fro 3 tk,59.68%,

bp M P N 123 4 56 7 8 9101112 131415

2000]

1900 861 bp

50
100
M:DIL2000 DNA Markers P BHEX B s N o B RS 1—15 ;3650 it K B T 1
B 1 X8 TEM EEHYEBER

2.2.2 wRFEGHEAE B2 e (M)IENE M KRN 19.35% ;5351 tet (B) (et (K) tet (W)
PIAR . AR 2o, 27 BROSR AT s I

R 253 [N ter (A) BHPE A6 HH 30 87.10% et (C) 2.2.3 RAERERHEE K 3N floR FHI Y
5 tet(O) FHPETE B AGIN 1 45 17 B tee (M) BHAE, AR . KSR BoR 17 BRI A B floR Bk
BHPER g 54.84% , H 17 ¥k tet (M) FHYE R #R AT 16 DBRPE A 3Ry 54.84%

PRIFI L5 A et (A) 56 Bk ter (L) Tirf 25 2 [N 22 FH

bpMPN123456789101112]31415
2000
1000

750 740 bp
500

250
100

M:DL2000 DNA Marker; P. B4 XF 5 N. BRI 1—15 . %040 it K A 7
B2 KEGFTHE et(M)ERNTEER

M P N 1 2 3 4 5 6 7 8 9 10 11 12 13

bp

2000

1000 1139 bp
750

500
250
100

M:DL2000 DNA Marker; P. BHAEXf 6 N.BIAEXS 65 1—13 350 KB AT

3 KBGHFE floR EEMY EER
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T 24 6 ARG I 45 SR R W, 5 A 2 i 24 2 [ 1Y
BRARAT 30 Bk, o5 SZ iR AR 1 96.77 % 2 k32 3K
FRo & A 7 Fhig 25 2 9, 19 Bk 52 10 K AT & A7
4 Fh UL B2 L

345t

AR B 43 B TR AR T B R LR T bR % BT B
T 25 3R A 5 100% , XiF Sk AWE N | Sk FLE k f ifif 25 2%
I3 9h 32.26% \29.03% , %55 4 ARk 7T £ Sk it
Ji5 i 25 264 A 3. 23% 5 X it 24 5 R A7 A & B, 31
FRFE IR A HE R I AT B8 TEM K 3 R54.84% , SHY K
WK 61.29% ,CTX - M - U K3 Jy 25. 81% , Hrp
BT CTX =M -1 WWHES CTX — M -9 3 £ 1 1 bk 15
15 9.68% . IH[E S5 HiH ,602 Bk FT B 4 B bk
Xif VMR 25 2R Ay 88. 37 % |, Sk i WE Wk i 25 K hy
11.63 % ;i 24 3L R % 80,35 Bk CTX — M B, 4
L 5. 819% , HAGM H i CTX —M ¥k CTX —M -1 .
TE,20 bk SHV BHM:, 5 H63.32% ,53 #kEE TEM FH 1,
A7k 8.80% . A I, U 25 55 P H R A F AR IR 56
R R S Ah AR AZ 3K TR AR KT B - P R 2K
25 TR 25 15 B0t A B Tk R AT T AR MK
BB RGATHRT B — PN T i 2 25 1 R T 24 45 R
AR 57 T e o Sk LB T 4 T 24 2R 5 o Rkt
ARSI 25 AL, DL 25 3R B, A b, 31 Bk Az
K HFEEXT B — P9 Ik e 285 24 W %) it 24 175 100 4G 000 285
RS HAKRIE KRG RERATEN—, B2 —2 L7t
g AH DX R) 3 A 71 L A R TR

2R G 45 F R, 43 B K W R R R DU 3R R R
Z VIR B i 25 2 5 51k 83.87% .70.97% , W] R
SN EIA YRS A K, BeAh, RS A 5
SCHR T RE I A I 4 S T MR T 24 5 PR AT g
I F 0T Bl JEL A A6 7 B R b, 3t Oy HG o B it
B T YE EAEH . et (A) K tH 35 587.10%
55 Schwaiger 25 {6 1 45 58 (90. 13% ) #2397 ; A it
A tet (M) K H Rl 54.84% , H 17 ¥k tet (M) [H
PERR R R AT 16 AR [ BB A e (A) R W] B
K tet (M) {5 F 0] 45 4 1 5% T 1, T R 45 A 10 55 3
T AT LA R LA DU BR R 25

AT R, K AT 18 floR Tit 25 3 A7 4 T
A5G kL L, T HOK P12 4%, B floR Tif 25 & [H
BT RIGFF B e oA b, AT DL i 35 R A 4% 6 HE it
2y AR B 4y B R AT B R K e % T
253 floR K %k 54.84% . w BB B FIRARE
2 25 ) K AN 0 T AR R R o
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