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Drug resistance and pathogenicity analyses of 10 strains of
Rimerella anatipestifer isolated from geese in Jiangsu
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Abstract: [Background] Riemerella anatipestifer (RA) is one of the most serious bacterial diseases in water
poultry industry. The incidence of Rimerella anatipestifer from geese is increasing, it also brings great
economic losses in goose industry. [Objective] To better prevent Rimerella anatipestitis infection in the
geese, solve the problems of clinical medication in goose farms and further clarify the relationship between
the duck- and goose-origin of RA strains. [Methods] Bacteria were isolated from moribund or dead geese in
Jiangsu province and identified by multiple polymerase chain reaction (PCR) and biochemical test. Ten RA
strains isolated from the geese were tested for the drug susceptibility, serotypes and pathogenicity in ducks.
[Results] Drug sensitivity test showed that majority of the 10 strains from geese were sensitive to
mesomycin, sulfafurazole, ceftriaxone, cefradine and florfenicol, but resistance to neomycin, kanamycin,
amikacin, gentamicin and clindamycin. All ten strains were multi-drug resistance to 15—25 tested drugs.
Serotype 2 was the main serotype of 10 Rimerella anatipestifer isolated from geese in Jiangsu province.
Pathogenicity tests on ducklings showed that all the Rimerella anatipestitis isolates from geese caused
different degrees of disease in ducklings, and the mortality rate of 3 clinical isolates from geese after
1x10” CFU/feathering challenge was 100%. [Conclusion] This study provides a basis for the prevention,
control and clinical treatment of Rimerella anatipestifer from geese in Jiangsu, as well as the further study of
the relationship between Rimerella anatipestifer between the duck- and goose-origin of RA strains.

Keywords: goose, Riemerella anatipestifer, drug sensitivity test, pathogenicity tests on ducklings
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Hl; 2xES Tag MasterMix, VLR AYRHL
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RV AR, UM A M BRA R
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B, ACEBEFTH AR B BRA W] 5 M5y BLER FCA 5 FH
PEMLE 01, 02, 010, HHEHFRARE iR
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CHERBHE (P E)ABRA F]; PCR X, Bio-Rad 24+l
1.1.3 EFE
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W DA P& TE SRR BH S5 1Y) BN T 8 20 il % 2 T TSB
Rk, 37 °C. 200 r/min }55% 18—24 h, Fi=H PCR
X s HLER FCAT IR 16S rRNA . ompA F groEL FEH
PEATREDN ) B FRRZ 3 RTEREFI PCR B E S,
2R E YR A R FW T P A R
GenBank ¥4 72 H 4T BLAST 20 #T HLXT
1.3 BRREERRMHEMEREE
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FCMI IR ER IR . V-P iR56 . FIRLe | mifb &k
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1.4 UG

FFAC R 80 O e 15 2 0 TR 51 i A
FNGEIAFA, BEEL 27 FRPCRZY, A&
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kAL . Skl . RIRER . THRIRER.
WER . RREE, HER. RWEE. WL,
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7% 24-48 h, WEHICRIMERE ERE, HiRHiR
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Figure 1 PCR identification of Rimerella anatipestifer
isolates

. M: DL2000 DNA Marker; 1-10: Ilfi R4 B BEMRAEE

Note: M: DL2000 DNA Marker; 1-10: Rimerella anatipestifer
isolates
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10 #R4TESTE Y 16S tRNA . ompA . groEL FEHNF
25 0Ll i GenBank [#) BLAST TRk Rl 4r, 5
GenBank 5% 5% [ 5 7z HLBR [CAT 17 AR AL 1 43 901 o
99%. 99%. 98%LA I, MFFERFK 10 BRor Btk
A1y Hics iz FELEBR QA 1A
22 BRMEEEKRAERELET

ALK E LSRRI 10 BR T BRI A R A%
B ORERE . FLBE. B-oRILBE. AHE. MR SRBE.

F1 10438 RA S BEHRELEELER

25N DAL HEREESE ; IR M A AL MR
PREATE, PUS AR . ALK . V-P ik
5. SaRit . B e =i o A
P, A5G G2 HUBR FOAF R A AR ARV E— B0 1)
2.3 HBIRRSTE B EC AT E M 2o A

10 BRAS PG g HLER AT I 20 BEARXS 27 Bhv ]
A R BB RS R IR 2. S50, 10 MRS
M RE HUR PR X8 R . FIRER . T RIRE

Table 1 Biochemical test results of 10 Riemerella anatipestifer strains from geese

5 H 2019XZ  2019XZ 2019XZ  2019XZ
Item 001 002 003 004

2019YC

005

2019ZJ
006

2019ZJ)
007

2019YZ
008

2019YZ
009

2019YZ
010

i - - - -
Glucose

et - - - -
Sucrose

ki - - - -
Lactose

B FLI
[-galactose

A xylose - - - -
i - - - -
Raffinose

JhE - - - -
Fructose

B i - - - -
Maltose

iEte - - - -
Sorbitol

R - - - -
Mannitol

JRZE - + + +
Urease

AL + + + +
Oxidase

PSR AR ER
Simmons citrate
V-P test - - - -

B2 - - - -
Methyl red test

B8R - - - -
Ornithine

TR - - - -
Lysine

Tifb A HaS - - - -

e - B+ BHEE

Note: —: Negative; +: Positive
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Table 2 The sensitivity ratio of 10 Riemerella anatipestifer strains from geese to different drugs

PR [IRE2TR7S ]y TR
Antibiotics Resistant strains (%) Intermediate strains (%) Sensitive strains (%)
ER S S B8 % Neomycin 10 (100) 0 0
Aminoglycosides FIHFFE 2 Kanamycin 10 (100) 0 0
TheRR% R Amikacin 10 (100) 0 0
PR E5Z Gentamicin 10 (100) 0 0
HEFEZ Streptomycin 9 (90) 1 (10) 0
FWEE 2 Spectinomycin 1 (10) 0 9(90)
MRAT B i e 2% Clindamycin 10 (100) 0 0
Lincosamides
ZU N PIAR Ampicillin 8 (80) 1 (10) 1 (10)
BATZE PG Ak Amoxicillin 9 (90) 0 1(10)
KIAREESE £1.75% Erythromycin 9 (90) 0 1 (10)
Macrolides W25 2 Azithromycin 9 (90) 0 1 (10)
LRk ZHIE R B 7(70) 0 330
Polypeptide Polymyxin B
Wi 2 Wi > & Norfloxacin 7(70) 2(20) 1 (10)
Quinolones PV Ciprofloxacin 2 (20) 4 (40) 4 (40)
&£V B Lomefloxacin 7(70) 2 (20) 1(10)
s K78 Cotrimoxazole 7 (70) 1 (10) 2 (20)
Sulfonamides Tk i S Sulfamethoxazole 1(10) 0 9 (90)
PUFRZE 2 PUFRZ Tetracycline 5 (50) 3 (30) 2 (20)
Tetracyclines
FltR&ER FIFEF Rifampicin 5(50) 0 5 (50)
Rifamycin
Sk SLAfIEM Cefalotin 5(50) 2(20) 330
Cephalosporins SLAMBE Ceftazidime 3 (30 1(10) 6 (60)
SLANEG Cefepime 3(30) 1 (10) 6 (60)
SKLAIRIE Cefradine 1 (10) 0 9 (90)
SKAIHRHA Ceftriaxone 1 (10) 0 9 (90)
SEEL 5% Chloramphenicol 2 (20) 2 (20) 6 (60)
Chloramphenicols S5E )% Florfenicol 1 (10) 0 9 (90)
HAhZE Others FH 4 i BE Trimethoprim 6 (60) 0 4 (40)

. KKRERMHRERM MRS, 7 100%, 25 P RN 2y .
HORRERR . PIBEPIAR, %K, FMHER, N 24 KERSTERRKFEMNLEFEE

90%; XIRMEER | Al muEm  SkALihAL . kil 10 BRFS P0G 92 HLER FCAT FREA T B B A 1
g . WAESEH UK, X 90%. LRI 4: AT 7 bk RA O 2 B, 5 EREN

10 FRIS IR RA 43 B ARER HA Z BT 25 14:(3R 3), 70%; 2 #k RA i 1 Y, 5 ETREE 20%; 1 #RARE
ZEMAPER 15 EAL ERSE 100%, mEils BIGE 10%).
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%3 10 BkHEE RA D EH%Z EM A

Table 3 The multidrug resistance of 10 Riemerella
anatipestifer strains from geese
255 BIR R A
Numbers of resistant  Numbers of strains  Percentage (%)
25 1 10
20 1 10
19 1 10
18 2 20
17 1 10
16 2 20
15 2 20

R4 10 HKIGF SA A BERMBRLEELR

Table 4 Serotype identification of 10 Riemerella

anatipestifer strains from geese
F#k4S Strain No.

3% A Serotype

2019XZ001 2 % Serotype 2
2019XZ002 F3E R Unknown
2019XZ003 2 % Serotype 2
2019XZ004 1 &Y Serotype 1
2019YC005 2 % Serotype 2
201921006 2 % Serotype 2
201971007 1 %Y Serotype 1
2019YZ008 2 % Serotype 2
2019YZ009 2 % Serotype 2
2019YZ010 2 # Serotype 2

2.5 XTHERSRYBUR LI

15 H4HEms 22 N T 1107 CFU/SPIRSJERS
RERBRCAF RS, 24 h TR Z T BURS AR, 18
W, ANEYOKRLEE, S Ak, ZWiHE(E 24),

2 EhE YIS A e BG AY s RE AR

Figure 2 Clinical symptoms of ducks in regression experiment

MR 2 E -, SLBUEE, 5Kl 2B)
SEREAR s 48 h JEERAT BRI LS R BIAE T 5 72—
96 h X FIFLT =l

SRS DB S 4 i S IR (PR 3) 5 o0 L3 AR
J&, MBI RLFERFEE N, S R %
JHEFR A — 2R I R (A 4);
Xof FRZAARMS AT I E R . 4R . Eh3k. M .
TLHGTR RA 3 B MRS ARG J5 A AN [ R BE A
i, HAETIEOLILER 5. I 3 BRIGUR RA B
PIFETHN 100%, 2 PRI S IET 3N 16.67%.
3 WikE4w

U IUAR, FR 1] 45 b DX 368 7 77 58k 2 3
MR K, 23800 P 37 2 4R ARSI
I, FEOE K A TG P BLBR COAT 3RS 1Y) R0 26 2]
Ok T R e T A R, ARSI
LTI XA [F] SR AE 37 A RS ROk, SR AT 1Y
OB REFREE A ZTE PCR MAAGIAI S E, MiE T
10 BEMS 52 HLER FCAFIRT

e A 1155 % B8R P A v St I 0 A 3R gk
HRYT, (R THUAERMELAAMA, 15 RA I
PR A BRI 25 Mol ™ 5, e U T
REFERE B RA JEF IR 25 e R B, 9 &
SYESTEATIUME . RIEER . HEER. AEER.
MATERIMZ], WRWER . PRRAE . Bk
ARG A T AU 1 ) 1 5 43 B BRI S 2 B
HOXF 2R R R R 2y, XSk Y
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B3 #hE)Fites & mes R AR T L m

Figure 3 The pathological changes of ducks in animal regression experiment—cerebral hemorrhage
TE: A-E: ZOWRMSEMes; Fo fdRens s oo i)

Note: A—E: The brain of sick ducks; F: The brain of healthy duck

B4 #HPEFRELFGHIEFE—FEE LR, FAX
Figure 4 The pathological changes of ducks in animal regression experiment—fibrinous pericarditis, perihepatic
inflammation

T A-E: RRMSHY.CMTs Foo @RS O TR O )

Note: A—E: The heart and liver of sick ducks; F: The heart and liver of healthy ducks

U BT X RS B AR 2 ORI K ROVRMS i BLBR FOAT BRI ST R R R . R
W, BN ERER G, mAOER, PRKRE, B, THRIRER . PORER) MR B o
FAREE R A2y, X KAMNE . SKABEs . PUsr MRS Rt MRS R, B REm: | Sk
AR, ECNPUAREUR ARV O 10 4k fihAs | SKARDE | ROR e il 10 ARES IR
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x5 10 HRHEBE RA D EMBUR HEE
Table 5 Pathogenicity identification of 10 Riemerella
anatipestifer strains from geese

HHGS TR B
Strain No. Number of mortality/inoculations
2019XZ001 0/6
2019X7002 0/6
2019XZ003 6/6
2019X7004 0/6
2019YC005 6/6
20197J006 0/6
201973007 6/6
2019YZ008 1/6
2019YZ009 1/6
2019YZ010 0/6

BERRZ HM 2515, 15 100%, AR 15 Fidid:
R, Iesit 25 Fpo FEE, ABFSE TS L X IR
28 HEL R PO AT AR IG YT LA RO 25 | B i S s |
AL . ShAPE . BORJEE Y E ik, B
FA TN HAH DG BRI T AT, B 2 FH 24
B, ARG HE ZO P R HESR R R gh
MM FRRG S, DA B5CAYT 224 Hl S 7 LR ECAT
BRI, AR 2o i A LR AR B RO . AN
b DX PR 24 1 S X 2 S, A B Lk e
RA Bl E I Z BT 25, & HIAEIRYT R RA
b, AR Y 2T 1S DU E A DRIT R, &
HE AR

H il 7 53 B 22 BIF T & I 328 B 3K ER A
PRIMERE 21 F, JF HLA 0I5 AL 2 8] 58 XA
PRAppdsc s, O T BRAE N Y928 B PRI AR Bl — 2
A it 4 T ELAT AR DRSO S
P55 LR FCAT I B I RLLA 1, 2., 10 B 3, (HX}
9 5 2 B R ECAF PR I A T 1) DA B L T TR AT A i
M ABFSE T IR A X IR 10 #RRS
Ui RA RS R R 2 B, HkR
18 Hrh AR MK 4 B B pRL 3 RhuiigAs (1 AL
280 RGERY), R BROREIRRCON 2 B, HHVL 2 B
SYESMRAE 2 A E R R, 2 AY), M 3 Bk Rk

HB A 2 F TR AMBIX RS IR RA 4 B R AL
AL, b PR AN R T SRR . A A
SRS SO PR IR IR RIS IE RA o mT LU A4f
M, X S A IR gT 4t R —E, (HE Sy BLER
[RAFREE R SR RA BYL258Y, 2GR RA
TERELNG, XA PR AW 10 RS
U RA H, 3 RRISRIG R BIARZE 1107 CFUSHIK
5 5 RIS EBERN 100%, FRATHEIkL
TGV 5 BT BIXT RS ARG AT LDso Mg DA R 4= FE
LI A3Hr, B e R RA S8 RA MRS
R, AT 1) O 51 B85 S A
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