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Abstract: Tetracycline antibiotics are commonly used in veterinary clinic. In order to understand the drug—resistant status of Actinobacillus
pleuropneumoniae ( APP) to tetracycline antibiotics 85 APP strains isolated and identified from clinical cases were analyzed and tested in
this study. First drug resistance phenotype identification was conducted using the drug sensitive paper method the drug resistance rate of
APP to tetracycline was 76.5% followed by 54.1% aureomycin 48.2% methacycline 45.9% doxycycline 28.2% oxytetracycline
25. 9% minoramycin and 22. 3% tetracycline. PCR was used to detect ten antibiotic resistance genes of tetracycline including tetA tetB
tetC tetD tetE tetG tetH tetl tetLl and tetL2. The results were that tetA tetB tetC tetD tetE tetG tetH tetl tetl2 and tetl]
showed positive amplification rates of resistance genes which were 78.8% 41.2% 15.3% 8.2% 21.2% 15.3% 43.5% 24.7% and
30.6% respectively while tetL] amplification was all negative and no resistance genes were detected. The results of this study provided a
theoretical basis for clinical application of tetracycline antibiotics to Actinobacillus pleuropneumoniae and for development of new drugs.

Keywords: Actinobacillus pleuropneumoniae ( APP) ; tetracycline antibiotic; drug—resistant gene

APP) ' . 20
( Actinobacillus pleuropneumoniae 2
APP N
© 2020-03-25; 1 2020-10-12 N 3 o
( ) (182102410038)
4

E-mail: haili8693@ sina. como



c 122

Animal Husbandry & Veterinary Medicine 2021

Vol. 53 No. 1

5

o

o

TetM. TetO. OtrA. TetS.
TetT. TetQ+ TetB ( P) . TetW. Tet ( 32) Tet
(36)

i APP
APP
1
1.1
( . .
N N v 10% 100 pg/mL
NAD) . Buffer. Tagq Sigma
1.2 APP
2013—2019 85
-80 C o 85 APP
( 10% 100 pg/mL
NAD) 37°C €O, (5%~ 10%)
24 h o
1.3 APP
APP
9
1.4 APP
( .
N N N « 10%
100 pg/mL NAD) 37°C €O, (5%~10%)
24 h DNA.,

1.5 PCR
10 ( 1

tetA- tetB. tetC. tetD. tetE. tetG- tetH. tetl-
tetl]  tetl2 10 10

(553 Ibp

tetA-1 GGCGGTCTTCTTCATCATGC 500
tetA-2 CGGCAGGCAGAGCAAGTAGA

tetB—1 CATTAATAGGCGCATCGCTG 925
tetB=2 TGAAGGTCATCGATAGCAGG

tetC—1 GCCGGAAGCGAGAAGAATCA 880
tetC—2 GCTGTAGGCATAGGCTTGGT

tetD-1 ACACTGCTGGACGCGATG 1 050
tetD-2 TCCGCACTCTGCTGTGTC

tetk—1 GTGATGATGGCACTGGTCAT 1 200
tetkE-2 CTCTGCTGTACATCGCTCTT

tetG—1 TGATCGTGGGTCTTGACG 1130

tetG—2 TGCGAATGGTCTGCGTAG

tetH—1 TTATACTGCTGATCACCG 1 050
tetH-2 CATCCCAATAAGCGACGC
tet] GCTCAYGTTGAYGCAGGAA 500
tet2 AGGATTTGGCGGSACTTCKA
tetL.1-1 CCTGCGAGTACAAACTGG 1 020
tetL1-2 TCAAGGTAACCAGCCAAC
tetl.2-1 GTGAATACGTCTTATTCACAG 1370
tetl.2-2 TTAGCCATGTCTCCGCGA
PCR 22 wL: 0.22 mmol/L dNTPs
5ul 0.04 U/pL Tagq 1 pb 10.5 pmol/L
5wl 1.5 mmol/L Mg™ 2 uL 9 uL. PCR
: 94 C 2.5 min; 95 C 50s 55 C
32s 72 C 3.2 min 33 ;
72 °C 4.2 min, 1.5%
2
2.1
APP : 76.5%
(65/85) 28.2% (24/85) 54. 1%
(46/85) 45.9% ( 39/85)

48.2% (41/85)
22.3% (19/85) .
2.2 APP
PCR
( tetA. tetBv tetC tetD< tetE tetG. tetH. tetl.

25.9% (22/85)

PCR



2021

53 1 * 123

tetLl tetl.2) tetA~ tetB. tetC.
tetD~ tetE tetG~ tetH. tetl tetlL2~ tetll
78.8% (67/85) . 41.2% (35/85) .

15.3% (13/85) . 8.2% (7/85) . 21.2% ( 18/85) .

12 3 4 56 78 910111213 14151617 M

bp
2 000

)

A. tetA

7 8 910 11 1213 14 15 16 17

C. tetC

1 2 3456 7 8 9101112131415 1617 M

E. tetE

1 2 3 4 567 89 10111213 141516 17 M

G. tetH
8 910 11 12 1314 15 16 17 M

1 2 345 6 7

1. tetL2

M. DL2000 DNA Marker;

. APP 20

15.3% (13/85) . 43.5% (37/85) . 24.7% (21/85) .

30.6% (26/85) . tetLl
. 1 9,

M 12 3 456 7 8 9 10 1112 1314 15 16 17

B. tetB

12 3 4 56 7 8 9 1011 12 13 14 15 16

17 M

oy
- -

D. tetD

6 7 8 9 1011 12 13 14

bp
(=32 000

-

b 250
e 100

F. tetG

910 11 1213 14 1516 M

1 2 3 4 5 6 7 8

bp
D 000

i

H. tetAl

1~17.

APP



- 124 -

Animal Husbandry & Veterinary Medicine

2021 Vol. 53 No. 1

o APP

85 APP
tetA~ tetB tetC. tetD. tetE~ tetG.
78.8% 41.2%-
15.3%+ 43.5%. 24.7%-
tetL1 - APP
76.5%

tetH~ tetl tetl2
15.3%. 8.2%- 21.2%-
30. 6%

APP

1 ARTEAGA BLANCO L A CRISPIM JS FERNANDES KM et al.
Differential cellular immune response of galleria mellonella to Acti—
nobacillus pleuropneumoniae ] . Cell Tissue Res 2017 370
(1): 153-168.

2 DOREY L. HOBSON S LEES P. What is the true in vitro potency
of oxytetracycline for the pig pneumonia pathogens Actinobacillus
pleuropneumoniae and Pasteurella multocida ] . J Vet Pharmacol
Ther 2017 40 (5): 517-529.

3 CZYZEWSKA -DORS E DORS A KWIT K et al. Pig lung
immune cytokine response to the swine influenza virus and the Acti—

nobacillus pleuropneumoniae infection J . J Vet Res 2017 61

(3): 259-265.

4

10

GABNER S EGERBACHER M GASSE H et al. Detection of
PR-39 a porcine host defence peptide in different cell sub —
linages in pigs infected with Actinobacillus pleuropneumoniae ] .
Histol Histopathol 2017 32 (10): 1077-1088.

GONZALEZ W GIMENEZ-LIROLA L. G HOLMES A et al. De-
tection of Actinobacillus pleuropneumoniae ApxIV toxin antibody in
serum and oral fluid specimens from pigs inoculated under experi—
mental conditions J . J Vet Res 2017 61 (2): 163-171.
HATHROUBI S LOERA-MURO A GUERRERO-BARRERA A
L et al. Actinobacillus pleuropneumoniae biofilms: Role in pathoge—
nicity and potential impact for vaccination development J . Anim
Health Res Rev 2018 19 (1): 17-30.

LIUJF MAQY ZHURN etal. An anti—Propionibacterium ac—
nes antibody shows heterologous resistance to an Actinobacillus pleu—
ropneumoniae infection independent of neutrophils in mice J . Im-
munol Res 2017 65 (6): 1124-1129.

MAKRAI L SARKOZI R FODOR L. Carbon source utilisation and
evaluation of the Biolog system in the identification of Actinobacillus
pleuropneumoniae J . Acta Vet Hung 2019 67 (3): 327-337.
WS/T125—1999 S . : 1999.

DENISE M ALEXANDRA R SANDRA L et al. Antimicrobial re—
sistance profile of Actinobacillus pleuropneumoniae and Actinobacillus
porcitonsillarum ] . Vet Microbiol 2007 122 (2) 146-156.
TESHIMA K HIRANO H USHIYAMA K et al. Isolation and
characterization of atypical Actinobacillus pleuropneumoniae serovar
15 lacking the apxIICA genes in Japan J . J Vet Med Sci 2019
81 (3): 480-485.

YUANF LIUJ YOU W et al. Generation safety and immunoge—
nicity of an Actinobacillus pleuropneumoniae quintuple deletion
mutant SLWO7 ] . Vaccine 2018 36 (14): 1830-1836.
XIONG J ZHU Q YANG S et al. Comparison of pharmacokinetics
of tilmicosin in healthy pigs and pigs experimentally infected with Ac—
tinobacillus pleuropneumoniae ] . N 7 Vet J 2019 67 (5):
257-263.

YEE S BLACKALL P J TURNI C. Genetic diversity and toxin
gene distribution among serovars of Actinobacillus pleuropneumoniae

from Australian pigs J . Aust Vet ] 2018 96 (1-2): 17-23.



