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Abstract: The objective of this study was to investigate the distribution of serotypes, biofilm-
forming ability and antimicrobial resistance of salmonella strains isolated from animals. Salmo-
nella strains were isolated from diseased animals, identified by PCR combination with slide agglu-
tination test and sequence analysis of 16S rRNA gene. Biofilm-forming ability of the isolates was
detected by crystal violet assay, and antimicrobial resistance was determined by antibiotic suscep-
tibility test. Fifty-eight strains were identified as Sal/monella and belonged to seven subtypes,
including Pullorum, Typhimurium, Enteritidis, Paratyphi-C, Paratyphi-B, Dublin and Agona.
The chickens were mainly infected by S. pullorum, secondly by S. enteritidis, whereas the
waterfowls were mainly infected by S. typhimurium. The results of biofilm formation test
showed that 51.72% of the salmonella isolates could form biofilm, in which 83.3% of S. typhi-
murium could form biofilm. The susceptibility test of 20 antibiotics (including Aminoglycosides,

Sulfonamides, Quinolones, Lincosamides, Amphenicols, Penicillins, Tetracyclines and Cephalo-
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sporins) revealed that all of the strains were resistant to lincomycin, and 51. 72% of them were

resistant to four and more than four antimicrobials, in which a strain of S. zyphimurium dis-

played a high level of resistance to all test antibiotics. The results indicate that the dominant se-

rotypes of Salmonella isolated from poultry are S. pullorum, S. typhimurium and S. enteriti-

dis. The Salmonella with both biofilm-forming ability and multiple drug resistance will bring

more serious threat to the control of poultry diseases and public health.
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Table 1 The source, serotype and biofilm-forming ability of Salmonella isolates

[iE7S P O/ W) H i )5t 1ML 7 25 5 28 e 8, (ODss0 )
Strain Source O antigen H antigen Serotype Staining with Crystal Violet
S001 % Duck 1,9, 12 g, p S. dublin + (0.70 &= 0.14)
S002 18 Goose 1, 4.5 b S. paratyphi-B + (1.14 £+ 0.25)
S003 %% Chicken 1, 4,5 b S. paratyphi-B — (0.12 £ 0.04)
S004 % Chicken 1, 4,9, 12 / S. pullorum — (0.11 £ 0.03)
S005 *% Chicken 1,9, 12 / S. pullorum — (0.1 3+ 0.05)
S006 #% Goose 1,4,5,9,12 I S. typhimurium + (0.87 + 0.18)
S007 % Chicken 1,9, 12 / S. pullorum — (0.11 £+ 0.04)
S008 ¥ Chicken 1,4,7,9 C S. paratyphi-C — (0.11 £ 0.04)
S009 % Chicken 1,9, 12 / S. pullorum — (0.13 £+ 0.05)
S010 % Chicken 1,9, 12 / S. pullorum — (0.10 £+ 0.02)
So011 %% Chicken 1,9, 12 g, m S. enteritidis + (0.99 + 0.13)
S012 %8 Chicken 1.9, 12 g. m S. enteritidis + (0.92 + 0.20)
S013 %% Chicken 1,9, 12 / S. pullorum — (0.11 £ 0.0D)
S014 # Goose 1, 4,9, 12 I S. typhimurium + (0.32 4 0.02)
S015 % Duck 4,5, 12 1 S. typhimurium + (0.74 £ 0.12)
S016 % Duck 1, 4, 9,12 g, m S. enteritidis -+ (0.68 £ 0.04)
S017 % Chicken 1,9, 12 / S. pullorum — (0.12 £+ 0.0D)
S018 ¥ Pig 1,4,5,9 1 S. typhimurium + (1.11 £ 0.15)

Carried forward)
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(LR 73 P O Bt SN/ I35 78 25 i 55 L 4 (ODss o)
Strain Source O antigen H antigen Serotype Staining with Crystal Violet
S019 % Pig 4,12 f, g, s S. agona — (0.12 = 0.0D)
S020 ¥ Pig 1,9, 12 g, p S. dublin — (0.12 = 0.0D)
S021 #% Pigeon 4,5, 12 I S. typhimurium — (0.15 £+ 0.04)
S022 % Pigeon 4,5,12 1 S. typhimurium — (0.13 £ 0.03)
S023 #& Goose 7 t, m. ¢ S. paratyphi-C — (0.12 £ 0.0D)
S024 ¥ Pig 4, 6,12 1 S. typhimurium + (1.03 £ 0.13)
S025 % Chicken 1,9, 12 / S. pullorum — (0.11 + 0.04)
S026 %% Chicken 1,4,9, 12 g, m S. enteritidis — (0.13 = 0.04)
S027 % Chicken 1,9, 12 / S. pullorum — (0.11 £+ 0.02)
S028 %% Chicken 1,4,5 1 S. typhimurium — (0.13 £ 0.04)
S029 9 Chicken 1, 4,9, 12, / S. pullorum — (0.14 &£ 0.0D)
S030 %8 Chicken 1, 4,9, 12, / S. pullorum — (0.14 £ 0.02)
S031 % Chicken 1,9, 12 / S. pullorum — (0.12 £ 0.05)
S032 #& Goose 4,5, 12 1 S. typhimurium + (0.76 4+ 0.07)
S033 18 Goose 4,5, 12 1 S. typhimurium + (0.90 £ 0.14)
S034 % Chicken 9, 12 / S. pullorum — (0.11 £ 0.05)
S035 %8 Chicken 1,9, 12 g, m S. enteritidis + (0.93 + 0.12)
S036 %% Chicken 1,9, 12 g, m S. enteritidis + (0.84 £ 0.18)
S037 %9 Chicken 1,9, 12 / S. pullorum — (0.10 £ 0.03)
S038 2 Chicken 1,9, 12 / S. pullorum -+ (1.13 £ 0.15)
S039 ¥ Chicken 9, 12 / S. pullorum -+ (0.72 £ 0.11)
S040 8 Chicken 9, 12 / S. pullorum “+ (1.19 £+ 0.14)
S041 *9 Chicken 9, 12 / S. pullorum + (1.11 + 0.08)
S042 % Chicken 9, 12 / S. pullorum — (0.14 £ 0.02)
S043 M Duck 4,5, 12 1 S. typhimurium + (0.72 &£ 0.18)
S044 % Chicken 9, 12 / S. pullorum + (1.40 + 0.19)
S045 18 Goose 4,5, 12 1 S. typhimurium + (1.02 + 0.09)
S046 * Chicken 9, 12 / S. pullorum + (1.67 + 0.18)
S047 M Duck 4,5,12 1 S. typhimurium + (0.79 4+ 0.15)
S048 %89 Partridge 1,9, 12 / S. pullorum — (0.14 4+ 0.02)
S049 *9 Chicken 9, 12 / S. pullorum + (0.23 + 0.05)
S050 # Goose 4,5, 12 I S. typhimurium + (0.27 4+ 0.08)
S051 8 Chicken 9, 12 / S. pullorum — (0.11 £+ 0.01)
S052 % Chicken 9, 12 / S. pullorum — (0.13 £+ 0.06)
S053 18 Goose 4,5, 12 1 S. typhimurium + (1.13 £ 0.24)
S054 #9 Goose 4,5, 12 1 S. typhimurium + (1.10 £ 0.23)
S055 %% Chicken 9, 12 g, m S. enteritidis + (0.92 + 0.10)
S056 ¥ Chicken 1,9, 12 g, m S. enteritidis — (0.12 £ 0.06)
S057 8 Goose 4,5, 12 1 S. typhimurium + (1.19 £+ 0.23)
S058 # Goose 4,5,12 I S. typhimurium + (0.94 4+ 0.20)
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Table 2 The summary of serotype, biofilm-forming ability and antibiotics resistance of the Salmonella isolates

PANG = gl s
L7 IR (B #EO Source (Strain number) it Hg;ﬂfﬁ?j/z Ifﬂé}‘j.’1 T R H U.J:/%
Serotype X 7 ¥ i £ i 15 Total  Number of isolates with Multiple drug resistance
. . . . —=4 antimicrobials
Chicken Pigeon Pig Duck Goose Partridge biofilm-forming ability
BEMDTIE 24 o 0 0 0 1 25 7 (28.00) 17 (68.00)
S. pullorum
REGRDTIH 1 2 2 3 10 0 18 15 (83.33) 5 (27.77)
S. typhimurium
%j\é@n 7 0 0 1 0 0 8 6 (75.00) 3 (37.50)
S. enteritidis
ZJE!EIJ{%%{//I\I]E 1 0 0 0 1 0 2 1 (50.00) 2 (100.00)
S. paratyphi-B
Wﬂﬁ'ﬂ”ﬁ]%@l}l 1 0 0 0 1 0 2 0 (0.00) 1 (50.00)
S. paratyphi-C
%K*B*A‘@lj% 0 0 1 1 0 0 2 1 (50.00) 2 (100. 00)
S. dublin
WA YOI 0 0 1 0 0 0 1 0 (0.00) 0 (0.00)
S. agona
B it Total 34 2 4 5 12 1 58 30 (51.72) 30 (51.72)
R3 DI BENHHIBRER
Table 3 The results of the antibiotic susceptibility test
fi )& Sensitive 14 Mesomerism it 25 Resistance
PiH= % J% Antibiotics 41 X L3/ % TR R/ % 1 TR 2L L%/ %
Numbers Rate Numbers Rate Numbers Rate
R AEMEFF 2 Aminoglycosides
fi >k 4 & Amikacin 57 98.28 0 0. 00 1 1.72
¥ 8 % Neomycin 43 74. 14 12 20. 69 3 5.17
KK ZE Gentamicin 43 74.14 0 0. 00 15 25. 86
+7f % & Kanamycin 42 72.41 1 1.72 15 25. 86
fifi e 28 Sulfonamides
253 Chemitrim 0 0. 00 41 70. 69 17 29.31
M52 Quinolones
KN E Ciprofloxacin 52 89. 66 4 6. 90 2 3.45
WY & Norfloxacin 53 91.38 1 1.72 4 6.90
B 2 Enrofloxacin 10 17. 24 39 67.24 9 15. 52
MBI S Lincosamides
A E & Lincomycin 0 0. 00 0 0. 00 58 100. 00
A% £ 2% Amphenicols
47 & Chloramphenicol 52 89. 66 1 1.72 5 8.62
A JE& % Florfenicol 53 91. 38 0 5 8.62
7% & 2 Penicillins
A E VAR Ampicillin 41 70.69 2 3.45 15 25. 86
FHH E G Penicillin G 30 51.72 10 17. 24 18 31.03
R B R Carbenicillin 36 62.07 8 13.79 14 24.14
PU R % 2% Tetracyclines
iR 1% % Doxycycline 12 20. 69 16 27.59 30 51.72
PUFFE Tetracycline 8 13.79 29 50. 00 21 36. 21
3k 41 % Z 2% Cephalosporins
L EE #A Ceftriaxone 55 94. 83 1 1.72 2 3.45
LA R Cefalexin 55 94. 83 0 0. 00 3 5.17
Sk me AR Cefazolin 55 94. 83 0 0. 00 3 5.17
3 AUBE 5 Cefotaxime 54 93. 10 1 1.72 3 5.17
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