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Phenotype and Genotype Analysis of Antibiotic Resistance of Haemophilus
parasuis Isolated from the Scaled Pig Farms in Zhejiang Province

HU Zhandi' * LI Jun=xing® HU Song-hua’ WANG Yi-<cheng’ YUAN Xiu-ang® XU Li-hua *
(1. Institute of Animal Science Zhejiang University Hangzhou 310058 China; 2. Institute of Animal
Husbandry & Veterinary Science ZAAS Hangzhou 310021 China)

Abstract: This study was conducted to investigate the resistance to common antibiotics and genes of Haemophi—
lus parasuis isolated from the scaled pig farms in Zhejiang province. A total of 73 Zhejiang H. parasuis isolates were
tested for their resistance to 18 antibiotics by K-B method. PCR was used to detect related genes. The amplified
products were sequenced and aligned. The results showed that 86. 30% isolates were resistant to sulfonamides
65.75% 60.27% 50.68% 50.68% and 46.58% isolates were resistant to tetracyclines aminoglycosides quino—
lones PB-actam antibiotics chloramphenicols respectively while only 28.77% isolates were resistant to macrolides.
Resistance genes were detected in 97.26% isolates and multiple resistance genes were found in 84.93% isolates.
The rates of resistance genes Aac(6°) 4b AadAl Sull Sul2 Flor CmILA Catl TetA TetB Tem-I1 and ErmB were
76.71% 65.75% 45.2% 10.96% 15.07% 8.22% 58.9% 4.11% 49.32% 35.62% and 1.37% respec—
tively. The coincidence of phenotype and genotype for the isolates to resist sulfonamides B-actam antibiotics chlor—
amphenicols tetracyclines macrolides quinolones and aminoglycoside antibiotics were 62. 07% 74. 29%
81.48% 75.00% 0 75.68% and 72.09% respectively. Therefore H. parasuis has developed resistance to clini—
cally commonly used antibiotics and the results from analysis of drug—resistant gene could be used as reference to
determine resistance bacteria.
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Tab.1 Primer sequences and relative information
/bp D
Antibiotic category Gene name Primer sequence Gene length
Sull 5’-GTGACGGTGTTCGGCATTCT3"
Sulfanilamides 5" TCCGAGAAGGTGATTGCGCT3~ 779 3399458
Sul2 5’ ITCGGCATCGTCAACATAACCT3”
5-CGTGTGTGCGGATGAAGTCAG3~ 727 7324562
B- Tem 1 5" -AGGAAGAGTATGATTCAACA-3-
B-actam 5’-CTCGTCGTTTGGTATGGC3~ 535 7003432
Flor 5°-GGCTTTCGTCATTGCGTCTC3"
Chloramphenicols 5" ATCGGTAGGATGAAGGTGAGGA3~ 679 4929479
CmlA 5 TGCCAGCAGTGCCGTTTAT3-
5’-CACCGCCCAAGCAGAAGTA-3" 900 6106479
Catl 5 ITTATCCGGCCTTTATTCACATTC3~
5°-ACCACCTTGTCGCCTTGC3~ 388 AY617066
TetB 5 TGGTTAGGGGCAAGTTTTGG3-
Tetracyclines 5’-GAGCATTGGTAAGGCTC3~ 640 3267155
TetA 5’-GCTACATCCTGCTTGCCTTG-3~
5’-CATAGATCGCCGTGAAGAGG3~ 210 X61367
ErmB 5°-GAAAAGGTACTCAACCAAATA3-
Macrolides 5" AGTAACGGTACTTAAATTGTTTAC3- 616 9988306
Aac(69) b 5°-TATGAGTGGCTAAATCGA-3~
Quinolones 5’-CCCGCTTTCTCGTAGCA-3~ 394 1238789
AadAl 5" ATTGCTGGTTACGGTGAC3~
Aminoglycoside 5"-GCTCCATTGCCCAGTCG-3~ 497 4290806
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Tab.2 Analysis of drug sensitivity in HPS Zhejiang isolate
/% 1% /% /%
Drug sensitive slips Sensitive Resistance Drug sensitive slips Sensitive Resistance
Cefradine 60.27 34.25 Erythromycin 46.58 26.03
Ceftiofur 63.01 35.62 Azithromycin 64.38 20.55
Penicillin 58.90 39.73 Ofloxacin 54.79 36.99
Amoxicillin 32.88 47.95 Ciprofloxacin 31.51 38.36
Sulfamonomethoxine 12.33 82.19 Enrofloxacin 10.96 67.12
Cotrimoxazole 15.07 82.19 Kanamycin 34.25 38.36
Doxycycline 83.56 12.33 Streptomycin 24.66 58.90
Tetracycline 24.66 75.34 Spectinomycin 45.20 39.73
Florfenicol 56.16 32.88 Chloromycetin 80. 82 10.96
HPS HPS 11
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Tab.3 Analysis of HPS multi-resistance rate
Multi—resistance 0 1 2 3 4 5 6 7 8
Resistant strains 3 5 3 9 3 6 2 6 4
/% Percentage 4.11 6.85 4.11 12.33 4.11 8.22 2.74 8.22 5.48
Multi—resistance 9 10 11 12 13 14 15 16 17
Resistant strains 5 6 6 2 2 2 4 3 2
/% Percentage 6.85 8.22 8.22 2.74 2.74 2.74 5.48 4.11 2.74
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Tab.4 Results of HPS resistant genes detected by multiplex PCR
1% 1%
Antibiotics Resistant genes Positive strain Percentage Positive strain Percentage
Sulfanilamides Sull 33 45.20 39 53.42
Sul2 8 10.96
B- B-actam Tem 1 26 35.62 26 35.62
Chloramphenicols Flor 11 15.07 50 68.49
CmlA 6 8.22
Catl 43 58.90
Tetracyclines TetA 3 4.11 38 52.05
TetB 36 49.32
Macrolides ErmB 1 1.37 1 1.37
Quinolones Aac(67) 4b 56 76.71 56 76.71
Aminoglycoside AadAl 48 65.75 48 65.75
5 HPS
Tab.5 Results of HPS multiresistance genes detected by multiplex PCR
/ Resistance genes 0 1 2 3 4 5 6 7
/ Positive strain 2 9 7 13 14 19 6 3
/% Percentage 2.74 12.33 9.59 17. 81 19.18 26.03 8.22 4.11
2.3

73 HPS
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Tab.6 The coincidence rate of resistant genotype and phenotype
B-
Antibiotics Sulfanilamides ~ Bdactam  Chloramphenicols Tetracyclines Macrolides  Quinolones ~ Aminoglycoside
Resistance strain 58 35 27 40 17 37 43
Strain carrying resistance gene 36 26 2 30 0 2 3
/% Phenotypic coincidence rate 62.07 74.29 81.48 75.00 0 75.68 72.09
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