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Antibiotic resistance and its’ transmission of E. coli from
the swine production chain in Shandong Province

HU Ming', BAI Hua', QI Jing', LUO Yan-bo', CAIl Ya-na'®, WU Cong-ming®, LIU Yu-qging'*"
(1. Institute of Animal Science and Veterinary Medicine /Key Laboratory of Animal Disease Control & Breeding,
Shandong Academy of Agricultural Sciences, Jinan 250100, China;

2. College of Veterinary Medicine, China Agricultural University, Beijing 100193, China;

3. College of Animal Science and Technology, Qingdao Agricultural University, Qingdao 266109, China)

Abstract To understand the bacterial resistance to antibiotics and its transmission between animals, or between
animals and people, 150 strains of Escherichia coli were isolated and identified from the swine production chain,
including breeding, butchering and selling in Shandong Province. The antimicrobial susceptibility of these isolates was
tested by using a broth dilution method to determine the minimum inhibitory concentration of commonly used drugs. The
pulsed field gel electrophoresis (PFGE) types were applied to identify the homogeneity DNA types of all strains. The
results showed that the bacterial resistance increased in the breeding links including that of isolates from corresponding
animal keepers, while decreased in the links of butchering and selling. With PFGE analysis, highly homogeneous isolates
were detected among piglets, lactating sows, pregnant sows and keepers, while their resistant profiles were different to
a certain extent. Good manufacturing practice of slaughterhouse could keep meat away from resistant intestinal flora to
a certain degree. The resistance of E. coli could transmit between swines and growers closely touched. The results
would contribute to evaluating potential risk factors of the animal pathogens transmission and drug resistance in the food
chain and public health.

Key words swine; swine production chain; Escherichia coli; bacterial resistance; PFGE
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Table 1 Quantity of E. coli samples isolated from the swine production chain
it fE54 i RSy 4 B RS Y B JG A
Index Piglet Lactating sow Nursery pig Pregnant sow Fattening pig Replacement pig
e 10 19 12 10 27 9
Quantity
it SR (GECYNIA J& 5 ] 1A A BT A LI AR
Index Slaughter pig Keeper Pork in slaughterroom Slaughter worker Pork in shop
$E 20 3 11 20 9
Quantity

2.2 sk KB E R 25 R

W TR A K FE T R 25 0 B
I B v B (MIIC) |, I AR i A6 1000 450 4k ) s L Tif 24
RO Tl U S, iH AT P2y R L 45
W 2 Fr R 26 B A 77l 4 v, il e BRI g/ F 4R
FEE (SXT) MU FF 2% (TBT) T 25 ¥ JE % ™ &, it

2RI AR E IR 90 % & K MK CAMP) | 25 BE R
(NAL) BT 55 75 Ak /72 F7 4 B CAMO) it 25 2% 24 3%
60% ~80% , KM% & (SPE) \ K K% £ (GEN)
MF R % (FF) 1 it 25 F 29 76 302 ~60% . 3
Wb &2 (CIP) Fil =k fa we nk CCEF) (1Y it 25 F2 B2 A5 XF
BAK .

R2 BFEUEXBAEWZGE

Table 2 Drug resistance rate of E. coli in the swine production chain %

Source AMP NAL AMC SPE GEN FF CIP CEF SXT I'BT

W5 Pregnant sow 35 22 48 27 12 16 5 0 76 65
I 7L 5% Lactating sow 68 64 76 22 21 42 22 0 85 62
% Piglet 38 44 36 27 6 10 0 8 71 78
B Nursery pig 90 55 90 38 69 100 2 56 98 100
JE & Replacement pig 100 88 98 25 22 98 22 26 96 100
H %4 Fattening pig 100 100 100 27 61 80 19 33 100 100
5% Slaughter pig 100 87 100 38 35 100 3 71 100 100
1A 3% it Keeper 100 95 95 11 86 79 69 52 85 90
J& 5275 8] A AL Pork in slaughterroom 25 92 32 9 7 31 12 14 100 79
J& 5% T. N\ Slaughter worker 0 100 0 2 9 39 98 0 100 100
432 )5 W HE Pork in shop 0 100 S 21 45 20 40 21 100 100

W 2 R TR R TR R 2 R A

7 B B M AT RS 245 1 A X A i A O -
Jo w5 M- T AL AE -1 S 7 SR G B R o B R AT
TR 2 7 B 450 e ik 5 97 B8 i A v DA 38 B BT B
FH 25 5 1 i A 24 7 A SE S A5G  Fy S A LA L
WEWEAT TR, B R AR I L. R S i
RN S TN R SR 25 P K F A 25 L e 28K T 5%
FHER AT 3% W B 5 1 2% 10 0 B B8 AT R0 B 4 1 77
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eI K o FF TR BB X 2R P AR CAMP) | %% BE iR
(NAL) By 52 PG Ak / 50 B 48 iR (AMC) | fif§ Jiie B ws /
H AR BE (SXT AP 3 28 (TBT) i B i 24, 1 J& 5
T NFIE S5 4 B 2 A8k U8 0 K i B8 » XoF 28 e 1R
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ZEA T SRR B K I FE A AR i I 2 U
O3 M BRI 25 L T A Sk R K A BRI
MIC 434 (& 3) o MK g FF 58T 114 T 24 14 1R 352 ok 7
T FF T X 4 T AR CAMP) | 2508 i (NAL) | Fif 25
PEAR/ Se 4R (AMO) (it i 25 25 9 (SXT) U %
(TBT) (1 25 MR 38, 60 % L b B 8 0k R vk 1
B s X R K B % (GEND IR Vb 2 (CIP) | 3k 1 g nk
(CEF) M X 8%, 70 Y0 LA L 14 BT 1k 3% B0 Ay SRR T

x3 HELEXBFE MIC 5%/

Table 3 MIC frequency distribution of E. coli from swine %
U .
AMP NAL AMC SPE GEN FF CIP CEF SXT TBT
Sensitivity
)&% Susceptible 36.0 25.3 32.6 37.3 68.0 51.4 72.6 88.0 4.7 0
F1 4 Intermediate 0 0 2.7 14.7 3.3 0 0 0 0 8.7
FiPE Resistant 64.0 74.7 64.7 48.0 28.7 48.6 27. 4 12.0 95.3 91.3
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F 4. Iy ALy PFGE B3 BAE LU

First 2 digits representing sample source,01 piglet,02 lactating sow,03 nursery pig,

04 pregnant sow,05 fattening pig,06 replacement pig,08 keeper; the last 2 digits are

strains number. The same as table 4. The branch showed the similarity of PFGE fingerprints.

1
Fig. 1

3 7= b 5 K B 4T B 48 LS AR X E #k B9 PFGE [B3E

Identical or interrelated PFGE profiles of E. coli strains in the swine production chain
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Table 4 Contrast of the resistant spectra of E. coli strains with identical or interrelated PFGE subtyping
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Note: S, Sensitive; I, Intermediate; R, Resistant.
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