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Isolation, identification, and biological characterization of
Riemerella anatipestifer epidemic strains

FENG Yating"?, ZHU Min', LIU Dan"?, SHEN Ruyu', NIU Pengfei', GUO Rong’,
YU Shengging
1 Shanghai Veterinary Research Institute, Chinese Academy of Agricultural Sciences, Shanghai 200241, China

2 College of Animal Science and Technology, Anhui Agricultural University, Hefei 230036, Anhui, China
3 Yangzhou Youjiachuang Biotechnology Limited Company, Yangzhou 225261, Jiangsu, China

Abstract: [Background] Riemerella anatipestifer (RA) is the pathogen that causes infectious serositis
in a variety of domesticated and wild birds such as ducklings, geese, and turkeys. With wide distribution
all over the world, it endangers the development of poultry industry and causes serious economic losses.
[Objective] To learn the epidemic status and biological characteristics of RA in China and guide the
prevention and control of RA-caused disease. [Methods] PCR, biochemical tests, and serotyping were
carried out for the suspected RA strains isolated from Shandong province, Hebei province, Guangdong
province, and Shanxi province from 2020 to 2021. The drug resistance of the strains was evaluated by
drug sensitivity test, and the pathogenicity was analyzed based on median lethal dose. [Results] A total
of 78 RA strains were identified, including 4 strains of serotype 1, 21 strains of serotype 2, 11 strains of
serotype 10, 3 strains of serotype 6, and 17 strains of serotype 7, 1 strain with cross agglutination, and
21 strains not serotyped. The 78 strains had the strong drug resistance to polymyxin B, fosfomycin, and
clindamycin and were sensitive to cefradine, doxycycline, furazolidone, and florfenicol. In addition, all
the 78 strains had multiple drug resistance, among which 77 strains had resistance to more than
5 antibiotics. The animal test results showed that the RA strains generally had strong pathogenicity,
which varied among different strains of the same region and among strains of different regions. The
LDsy of 14 RA strains ranged from 10* to 10’ CFU. [Conclusion] RA has demonstrated strong
pathogenicity and drug resistance in China. The results of this study provide a basis for the prevention
and control, clinical medication, and subsequent research on the pathogenic mechanism of RA.

Keywords: Riemerella anatipestifer; isolation; identification; drug resistance; pathogenicity
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1 #R5h%E

1.1 #8
1.1.1 =

78 ¥k RA /B HORUR . 1A 40 #k . Tt
A6 B TR 16 B ILPEA 3 PR REA
1 PR WA 1 MR, TLORE 1 bk, WaE AR
B, ROV BE R K IR A& T ATCC 25922
H H RO B2 B T PR AT 5 T PR,

1.1.2 EZRAFIANEE

TSB 352 B NI AR B , Tt 5 1= B A ] 5
2xTag Plus Master Mix II #1 DNA Marker, Fj &4t
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Ji& 4 ML , ExCell Bio A A . CO, 555 4f , Thermo
Fisher Scientific /v F]; PCR{Y, ABI/AH]; #
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JEEET, Bio-Rad 28 H) 5 BB HLUKAX A4 A 2l
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1.2 &
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R AR, B = PCR J7i%iE4T RA By 16S
RNA . ompAd Fl groEL 3% EP), PCR )
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#h 2 2 20 pL PCR W 55 1F: 95 °C 5 min; 95 °C
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Table 1 Antibiotic resistance of RA isolates
AR it 245 TR AR
Antibiotic Number of resistant strains
it 24 A UK
Resistant Intermediate Sensitive
KAFRE A E Cefradine 0 1 77
Cephalosporins SkfAERS Cefotaxime 0 12 64
SLAIfiIE Ceftazidime 8 15 55
LA R # Ceftriaxone 4 29 45
ST G Cefepime 13 16 49
HRRE PG AR Ampicillin 12 20 46
Penicillins BT 5P AR Amoxicillin 14 16 48
BILWETT R T He R Amikacin 36 21 21
Aminoglycosides PR KEEZE Gentamicin 35 16 27
8B ZE Kanamycin 60 9 9
HXEF Z Spectinomycin 1 10 67
B E Neomycin 51 15 12
HEFEE Streptomycin 32 18 28
PUFRZE 2 PUIFE Tetracycline 0 28 50
Tetracyclines Z VG K Doxycycline 0 4 74
K FRE Minocycline 3 74
W T R S W) B Norfloxacin 23 28 27
Quinolones #3570 2 Lomefloxacin 33 30 15
LRI A Levofloxacin 5 47 26
Tt i B2 S # % Chloramphenicol 18 60
Amide alcohols FRJE 2 Florfenicol 0 77
KRIFNERRE % 415 % Roxithromycin 25 26 27
Macrolides P47 852 Azithromycin 58 1 19
Hfh 2k ik Jiig H k- Sulfamethoxazole 54 4 20
Other LK % B Polymyxin B 76 1
TMEE R Clindamycin 71 0 7
FI#EF Rifampicin 0 17 61
I I Wl Furazolidone 0 71
W% & Fosfomycin 72 4
HEIL R Uptoshin 68 6
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*2 T8HKRA ZEMHAM
Table 2 Multidrug resistance of 78 RA isolates

i 255 IR EL di bt

Number of resistant ~ Number of strains  Percentage (%)
3 1 1.3

5 4 5.1

6 6 7.7

7 7 9.0

8 7 9.0

9 15 19.2

10 15 19.2

>10 23 29.5

RA BERIE AR HIUEAT T PCR %5 | ML AL
E AR R 25 Ve A SO A, BT
RA Zr BSR4 4 1k Je o e
N RA A B ESEft 7BIR s . RA ML Y
MZ, CHGER MR R DAH 214>, KI5
Z A TEAE SR, D, BEx Pl A S AT
FRUAARH [+ L 375 25 P9 88 v 2 fok PR 8 iy 0 A 5 2y
TR OCHET- B, AWPRREE /R, g 2 ALA
7 BUONPEHMLIE R, 4875 AR AP 1 F 5
A5 7 B AR . RA BYAARRrPE S E h, ATTA

A

51 HRSEER KB HE
Figure 1

PR 256 rp 52 B0 PH M 1 B R LT 4350k 1LY
280 6 7 A, BREZE I B A A RR A R I
WAL 10 Y SREE A, PR [AIM S A RA
SrEMARI IR R LA 250 [, EEek
FEAERIIIAE R RA Ay BERREOR I gttt T
s S8 W IE T ER A b X R £ bk RA
IYERREIEUR 1, LDso fE N 6x10°-3x107 CFU,
UL A B MR BOR 22 S, n] AR S R
Bl 720 8% 3 3 B o A A O

Bl RIS RA B FIEE IR, £ bIX
PRI 25 PEA WAL . FEIRTT Y, — L AR
W PLA R RO . Z R TR 2
PEA T, 7E 2000 4R A AT, SHEARSEIR IR T R
AEs R RIBE: RSP LITER i RA H 3|
ARAF YT 3L, T 2RI R HL X RA 23 55 -R AR
B R MRS BASHUR, 10 R L X A Y
RAXTRRER ., B A, EERHUR,
R RA BHLIEYER 2, N [FHIXAT E A
M 25 5% . 2011 47, FhEds Rk 22y ) e
IBIT RA B EEZEUY, 2015 4F, INAMBIX 4

A RS B FERPORIIML; C: DEFEIMA S ; D: I
Symptoms and pathological changes of ducklings. A: Infected ducks; B: Liver swelling and

bleeding; C: Pericardial congestion and inflammation; D: Cerebral hemorrhage.
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Table 3 Determination results of median lethal dose of RA isolates

Strain 10° 108 10 10° 10° LDs, (CFU)
SDD-15 10 9 6 4 4 1.26x10°
HB-30 10 10 8 10 6 8.91x10*
HB-31 10 10 9 8 10 3.98x10*
HB-32 10 10 9 8 5.01x10*
HB-34 10 8 6 7 4 7.94x10°
HB-36 7 8 6 4 6 2.24x10°
SDJ-80 9 7 6 7 6 7.50x10°
SDS-54 10 10 8 7 7 1.33x10°
FJ-56 10 10 9 8 8 6.31x10*
GDX-58 9 10 9 9 7 8.41x10*
SDJ-69 10 9 9 8 6.31x10*
SDJ-70 10 8 7 7 5 4.73x10°
SDJ-71 8 4 2 2 3.16x10’
SX-72 10 10 6 4 2 1.78x10°
HEI RAXRIPER . RRER . BAREHINE G, TR WO LR ECRR IR 040 B M S AR A

PESEIN, T H R ZEmZPE; 2015-2019 4,
PRI R By B TR R X B B S RN DO PR 2R R 2 R
i, HEERGYHCREETY, £ Kbt
R WE HENGIT I, B O & A A
6], XA [ 11X 53 2 Wk T 245 1 0 EAR 3 A, 7B
I IR H A BEAR G- s 43 il A 2 e i ok, kAT
25 UM A I R A T S T A K S0 B A
FNRGFMHAEAMIER, HTReH%. %
BRI 2E e, BITEAN IR AR L AR .
R4 ITEAE L b Sk kR E . sk
FIBENG . KIEIRER | R JE 7 FIE i e I 55 e
HERVERNSE Y.
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