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WE.  EXNILRA RS & A UAT SRR IR I BRI 7= I RAE i % Je 5 , AHIF S8 X6 & s W E G it A7 4t 0 43
B, FIH 168 rRNA FERY HEHR RStk PCR HARFIAE A0 X B0 4 B A7 508, JF 34T 1 258000 F0 A %%
BRI, 4B PR 16S rRNA JEFF3 55 R U1 TR AH U R T 99. 0% , 8532 Rt A (L FE AT & 1 5 10
ITREREE . 2B EREERYE PCR =5 55 R U1 TR sefd LRI R 99.3% ~100. 0% , B 0K Hoy
#°H Salmonella SD/2016, 4 EAIAES K& B H iz I 2 8 H AT, B I &2k RAT % BT 3 40
RedR it e iR dr,

KR R BRIDITIRE; 16S (RNA FHNP#E A, FE74E PCR
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Isolation, identification and control of a novel Salmonella enteritidis strain
from rabbit

FAN Zhi-yu, WEI Hou-jun, QIU Ru-long, HU Bo, SONG Yan-hua, CHEN Meng-meng, XU Wei-zhong,
WANG Hui, XUE Jia-bin, WANG Fang

([Institute of Veterinary Medicine, Jiangsu Academy of Agricultural Sciences/Key Laboratory of Veterinary Biologicals Engineering and Technology , Ministry

of Agriculture/ National Center for Engineering Research of Veterinary Bio-products, Nanjing 210014, China)

Abstract: In February 2016, a novel contagious disease outbroke in a rabbit farm of Shandong province, character-
ized by splenomegaly of weaning rabbit and abortion of female rabbit. The pathogens bacteria were isolated and identified by
biochemical tests, specific PCR assay, 16S rRNA detection and antimicrobial susceptibility test. The safety and efficiency of
the autogenous vaccine were detected as well. The 16S rRNA gene sequences of the isolates shared homologies of 99. 0%
with that of Salmonella enteritidis, and the isolates presented the cultural and chemical characteristic of S. enteritidis. The
sefA gene of the isolates shared 99.3% to 100. 0% homology with that of S. enteritidis. Therefore, the isolate was named
Salmonella SD/2016 strain. A similar disease was reproduced in healthy rabbits and mice, and the bacteria were success-
fully isolated. Self-made vaccine was safe and could provide immune protection to weaning rabbit.

Key words:; rabbit; Salmonella enteritidis; 16S rRNA
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PEE A I ZEHE 70.0% ~ 80. 0% MY IR 5
BEEHRVTTIRE SR R T TR B Al
FAPLA: 23097 AR K Wl A R 2 2 W ik
BAFNILTUE R, B 5 = AR 25 Wbk . KRR AR
AV TR B8, M H R TFRRYITIRE
R TIOE ST RN A ot A EP s el 5Py | N S K i
A A —KE A DA 5L 2RI
HE,

2016 4 2-5 FHIHIE, INZR 48 A AL Sty s 1
o B RAET BRI FET GO, AN R He 5 i)
TR R KB, BRI = 1728 50. 0% 72
4, KRB AE 10. 0% 2247, HILANAE 72 J6
HOA K, AR AT G H I3 KB WFAIG, 20 ~ 25
H 1% 301 1] 995 78 28 85 e, ~F- 349 FE 28 24 20. 0% 24
FETH BE R B W 1 2 R iR AR e AN, 2
BOEPE R A &R B KT A LR R
TIBIA WO KA, S R R T BRI 5 it
& TXTREBENE , AW I TF R T AT 2% | e R
R G AR A5 R AR AFSE ., A X S B B AR AT
16S rRNA 3£ [H 0 #T Fr 5Pk PCR M HAth 45 101 45 5
HHEAR R KR R R VDT TR R, WS,
117 258055 A sh 9 1R, S R Gtk 7= v i &
VT TR A2 PR R AR S5 AR

1 MRSk

1.1 BEFESTERF

SRR R ST R IR A A B
P T AR IR RS ) 22 LB IR K 7 4k JIH
TRFLIENE (DHL) (45 3 i -F-Hr it 28 Ak s 45 L 24
AR W BTN A PR 2 | 45 DNA il 3t
R A LA TAY TR AR RS A RA A, Pk
PR EEEIA B Invitrogen 23 A, #EHE RN alifb X575 &
S50 H TaKaRa 23 w), HA G0 2450 =7 3 Mt
1.2 iKY

ERGELQ (0 AN WIS REE7PIIDNE = at 2y S o ST
35 H W4l St 4 A sz fit
1.3 3| ¥

5143 i L Invitrogen ARG K,
1.3.1 MR ARRAH T FEHE R
PRI T TR H B SEF14 3 45 WA sefd
RPN 51 A .
1.3.2 %81 16S tfRNA A W@ F 514 $% Corby-

Harris 25 53 405 16S rRNA LR 38 151 905
5 27-F. 5'-AGAGTTTGATCMTGGCTCAG-3", 1492-
R:5'-GGTTACCTTGTTACGACTT-3' & .
1.4 HESEEF

JC B SR A SR RS IR (4 B 8 0o ot JHF O L
JIE 23 RN T a0 4% /N v ek B 5 T N,
37 CHEF% 18 ~24 h, 7 WL—4L IR S 15 =0 37 C
BEFRITMEE . X 45 ka4 B 3G 2 43 R 3R T
YR INFAR A2 LB Al — BBk SR R, 28
I WS RIRE IR G R 1 BRI 20 B B AR E AR
PR RREA TR DGR
1.5 DEEKREFSERENLE

N8 B8 TR 2 S0l Tk ) 2 T 4 2 ISP A
22 LIS P-4 . DHL S HOULEE 0 s 15 F ik, F
A7 22 QYo ] B A WL 5% ) B 2 4 25 0 L 3L
Wi 22 2P0 RERE BRI AKE EFLE L BLEE
TP B S B SR R (IR ) | 2 A
HEAWPRK (MR VP) FEHPRK (BT JRE |
TALER 2R R Il A O A A RN A, 37 C 8
3% 24 h, WL
1.6 %S EE# 16S rRNA EEB S
1.6.1 % & ## 16S tRNA A B4 PCR 3 14>
BB IR, He FE AN TR L 2 DNA 4R BGAR) & 1t
W AR EUCA YLD 2H DNA . DLIREUAY 3R 41 DNA
SRR, AT 16S vRNA J& K A3 FH 51 9317 PCR
Y3l RVARRUTE A DNA 1.0 pl,2.5 mmol/L
dNTP 4.0 wl,50 mmol/L MgSO, 2.0 wl,10.0 mmol/L
FFES I 1.0 wl,10xPfx buffer 5.0 pl, Pfx AR
ECRFO. 4 wl, i ddH,0 2 BARFL50.0 pl, [ &1
94 CTHAEE 2 min;94 CAEME 15 5,55 CiB k30 s,
68 °C#EAH 90 s,30 MIEFR,68 °C #EMH 5 min, PCR #"
Ry 25 1% BENRREEEIS I BT )5 , L DNA BERE ]
Wit goxd B i R Btk T atifh
1.6.2 16S rRNA A B &9 55] 547 K Imlcalifb iy
PCR ¢ ¥ =¥yi% 1 Invitrogen =T N1 D5 I D5 4
JLAE NCBI 5038 )% o L) BLAST #4255 #E 47 [l Y L
XTI H 3 BORA AR P A 8 (R AR R T K 16S tRNA T
51, FHl MEGA 5.22 ™ Kimura-2 255050 M 19 41 422 v
HERGEEER,
1.7 S EE#H% PCR EE

Z MR 5 S (A R VDTGB PCR J7 k™
X4y B R IEA T I R VDT T IR AR 51 PCR %532
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1.8 HEEHRAEEIRE

FHAC AP B T 25 B0, B 100. 0 Wl 0B B
PRAissE Wy, Y5540 T4 2 VM., KB 16
TGRSR A 05 T4 N, 37 °C 555 24 h, LEEEE IR,
B EAK T 15 mm B & EHUR,/NF 10 mm 24
AN 24, A ]k v R R
1.9 ZhEIFiRE

o1 B R AR IR 2 AR BUS #4734 11
RIS, Wi mbEdlrdal, &4l 5 1, Hrp 2 414351
SRS 1.0 m1.0. 5 ml, 55 3 40 1 IRZE
RS 1.0 ml, 57 4 AU0E X AR TR, ICR
ANRICEE AL S A3 e e T S A B R R 0. 2
ml 0. 1 ml, BEEJEWEILRIET G &L, X8 T 3h )
PEAT ARG RN B 43 B
1.10 HEEHREHZSREIg AKX
1.10.1 5 BARRELGHE HE 4% MR
RS T RATE3T C T IR0 2wk 18 h, skt
Ak A B A (MR E N 0.4% ) ,37 C K
i 24 h, KGR AHIERH,
1.10.2  wA4AREE H A S KIS Wi 4 %
e R 5 KRR TN ES 2.0 ml, R LA R]
SRAFASFEFIRE B F AN Xt IR R ks piUIR 2
M ESENEE 14 d,
1.10.3 A% A ® G ST W9 5
BE AL S H AR NS 1.0 ml, R RAAH A 25
AR H AR X IR 21 d J5 #E T IR TR

I o

2 % B

2.1 IRAERFFEL

FREZIEAE 15 HIRZ A TFIR &0, #5823 35
HS  FERES RPREHTIEAL, KR RRIN AR
IR B RS M UOAR , AR T, A K g8,
MR, 00 B 2 g G BH 2 3 s e 1 -
Wy, BB ZE LI i A B RAE T, W
LS KM, 2 RAEha, B0 G, 7 R AR
T, RIGRHRIE)E 1 ~3 d RE R IHGHE T, LA
HIER R N 30% ~40% . JET- 4% As1E
PRI R NI e A | B, Gt 2% B A O O
FE LA it R AR o] LS AR AN S (T 1)
2.2 HESBEEF

25 WE#S 5 SR AE 20 26 T A 22 LB Al

E1 BARMFRBERE
Fig.1 Splenomegaly for naturally infected infant rabbit

HRERBIR RN R 16 h 2247 R HOCAN B A=
e FEDLBRIR AR 3 0 Jo G v |, 7640 2 1L AL
BRTA 2 2 mm , =Wl ER IO A4 1A A8 28 2, AR AT AR
NELAE, RRIE S A — 25 AR 12 P ) RS 0
F5 72 h g H R AT IR BAT IR I, ) 5 4% Uk 2 BEAT IR
AR, I, W1 T BE 5 4 /N o b T R
J& ETEAT W i AT &
2.3 SEEKEFEE

OF B BARTEA P Al AR KON TE @B
v, BT L D PR RNV I 5 7 A FEBLBUIS Al L
K TC ] 585 BRI R 1/ e
DHL P-4 | 2y i [a] S8 68 30 G 53 I /N V& . 53
BTN 2 OB, AR (8 2) .

B2 SEEREZREE

Fig.2 Identification of the isolates by gram stain
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=R AT RIS B I RIPTT R AR
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R1 SEEHRELSE

Table 1 Biochemical properties of the isolates

RSO LUE A2 AR W00 AR RELEE WA LR G DU R MR VP R R RUH B e

- + - + - - - - -

+ - + o+ -+ - - + /5%

+: BH PR - B

2.5 S EEF 16S rRNA 431

DL Y 4 B S R 41 DNA AR, % 168
rRNA i 5 #1347 PCR §3# | 3845 K/IMEL 500 bp
LA B S 2ty . f L glifb 1Y) PCR P24 4T
5 g, B 45 J R 3 4y 44 R Salmonella SD/

2016, It ¥ 3 B & I f£ GenBank ( & 3 5.
KX819258) . 1% J¥ % 7€ NCBI %k 4 /&  #F 47
BLAST LUXT, #4822 48 &k B W, Salmonella SD/2016
SR TRETER % (& 3), B AL E Y
KT 99.0% .

0.002 59 —EU118082.1 Salmonella enterica Paratyphi_B_strain

84

NR_119108.1 Salmonella enterica Typhimurium_strain

CP012513.1 Salmonella enterica Thompson_strain

40INR_104709.1 Salmonella enterica 1.T2 strain

CP012396.1 Salmonella enterica FORC_019 strain
95

Salmonella SD/2016

NR_074888.1 Salmonella bongori NCTC_12419 strain

NR_104940.1 Escherichia CIP_103176 strain

B3 SEE 16S rRNA ERMREEZ B
Fig.3 Phylogenetic tree based on 16S rRNA sequence of Salmonella SD/2016

2.6 SEEMPCRERE

DAAS 25 43 25 A PR 1) JE P A DNA AR 17
PCR A, BT 4714 (4 3 5 B R/l 498 bp (1 4)
ZIFHNE , SR IDTTIREE sefd 55 K R I8 14 A
99.3% ~100.0% .
2.7 S BEEERASIRNE

I3 B TR Sk 76l BE | Sk 7R IR TR | Sk 7R 5 | Sk
i AR /3 B BURE , X 21 R 2R v B AURR, X R D AL
LEERDE FIRER BARCE ETHER RIE
R ER KKER TP 55X ME55Y
AU, TR R I 25 R B0 25 AR IL A X TR e
HEF TR BT IR (0 R AR B 25 ) — B R )
T R PRI B] T AR
2.8 ZH¥EIRiRLE

A3 TR BR B RO B o 2.2 % 10"
CFU/ml, Wriih %l ICR /NRILEFZE R (F2) B
AN RS 1L 1x10" CFU 4355 B bk B i 7 4 4
B ATBIET:, IR 2. 2x10" CFU 43 B Hkk ] L5

2000 bp

1000 bp
750 bp
500 bp

250 bp
100 bp

498 bp

M :DNA A%} T AR i (DI2000) ;1 BHAERT I (W 48 v 1T %
AR PRbm ik SD-2) 52 2 BV X A 3 2000 120 35 1 5 4 T A 43 7
P55 RS B A

4 HEE sefA EEM PCR EE

Fig.4 PCR amplification of Salmonella enterica sefA gene

KAWL RIE T IE I ST 2. 2x10° CFU 70 8
FERR AT LS BUNR R 50T, ERAE T/ U4 %
SRR 45 1 0 2 159 Sy AL i K, o L 2 G v mT LA
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2 B A A TR B, 3R PR 000 B bR T LE i B )
A 145 2 A R PR AL

®2 H5%FICR /MNRKUELER
Table 2 Challenge test to weaning rabbit and ICR mice

G HIYBFEEE T

g sh Y B G i

(x10° CFU) YRR
Wi TR ES 1.0 ml 41 22 5/5
KRS 0.5 ml 4 11 5/5
FR 1.0 ml 26 22 1/5
Xt B2 - 0/5
ICR /MR BEFHES 0.2 ml 4 4.4 5/5
JWE IS 0.1 ml 4 2.2 2/5

2.9 HEEMRREENREHENNA

B B4l S e T AT 2 ml A G T, AR
IPURE MRS RAF S EAATE , BAWT B ) IS
Gtk R,

F 1 9 K3 T T DA ) 32 SO0 3 S TR AR
HIWT 4l e SR LR AT So R AL D) S TCHE T, AN e s
XTHRZE 5 HERAT- 4 H,

3 1F i

SPGB XFRRRIGFE , LUR A AR | 2
PEFET BEVS RIS R BARAE R AT S A 2
Bt by KA B BRATTAE I R P R B TR
995 B RETIE PR A 86 T %) G LI i K, G A R HR ]
DLARAS AN AR A A IS ARAE AR, 4R 2 By
K THREME, (OIE fi 4 sh iz Wil it 55 m
FMEYHE 7 MR M OCHGE  F 2 s, L&KM
FEAEIRGR VD] IG5 O 12906 28 B0k SE e R A AL
IR EA R, BROR I & R T . A5
T e i 22 FRYLBAE AR BRI R 4 S i
SRR 53 B TR EA TS BB SR  di /] BEAN AN
ZIGERE SR T RENE S B TR PR Y 3 R AR L
PE AEEREME 16S tRNA J¥ 51 & PCR %8 S 45 3
Y TE Sy B M M R VDT TG ik s i el
TR0 B A2 T R R4 I RS AR AT, UE S0 Ry
GUPT TG

BV 9 P 3 1) 3245 BROK S B vy, DA T 4
i LA e 3 AT e 1A SR R AT R h T 244
SR ) i 9 U0 1T E TR A et | i L B T 5
KYTESRETERE TS, AUTREREY WK

WG 22 QA AR 22 | 38 W] DUE A W
HE OB IR B AT L I 3 5 A 0 B A B HILIAR
s THTE R SRR R MR R A
SR S SR R i E A

UTBEAESR, th TR SRR R TR IS
R, UL LA e — ey DA JEURE2Y | i ok 2 1Y
Z UGN B, 5 R A ) R
USRI AL Z R A R AT B AT, H
SERCR Y AR, DRI Sl 2 V0 1] R AT A 3R i
PP AU W AR A EE 25

S

(1] JfR#&  ZRE, BH %, WITREUR D 2 W50 RS M5
R[], UEY AR ,2016,56 (4) :561-569.

[2] HUR J,JAWALE C,LEE J H,et al. Antimicrobial resistance of
Salmonella isolated from food animals: A review[ J]. Food Re-
search International ,2012,45(2) :819-830.

[3] FHEER 5K D, g0, A B YD IR S Y IR
[J]. TEPEA 2447 ,2015,27 ( 11) :55-60.

(4] ¥ SLX Bk WEWER, 5. AR TR B RS W ik g
ST MR AR (R S A ATRHARR) ,2007,28(3) :6-8.

[5] CORBY-HARRIS V,PONTAROLI A C,SHIMKETS L J, et al.
Geographical distribution and diversity of bacteria associated with
natural populations of Drosophila melanogaster[ J]. Applied and
Environmental Microbiology, 2007 ,73(11) :3470-3479.

(6] KiK. BEMAEYIM]. 3 M. Jbat: b E R R,
2007 ;223-231.

(7] rhEEHIZEG S PR NRILREE 250, =3[ M. Jbat.
o el AL, 2011 ; [t 4244

[8] VE&ET,BUSZE, W1 ¥, 55 S AR R T AT RS T 2R KT
PEW L ANE RO E [ 1] TR B ,2015,43 (11)
272-275.

(9] b NRSLFNE TAFS. &M BEY ¥R R—1 T AR,
GB/T4789.4-2010[ S].

[10] Ak, ZERIA AT 50 R P EFR A2 [ M. st o EOll b
hft 2013 :522-523.

[11] STEENACKERS H, HERMANS K, VANDERLEYDEN J, et al.
Salmonella biofilms: An overview on occurrence, structure , regula-
tion and eradication [ J ]. Food Research International, 2012, 45
(2):502-531.

[12] JAJERE S M, ADAMU N B, ATSANDA N N, et al. Prevalence
and antimicrobial resistance profiles of Salmonella isolates in ap-
parently healthy slaughtered food animals at Maiduguri central ab-
attoir, Nigeria [ J ]. Asian Pacific Journal of Tropical Disease,

2015,5(12) :996-1000.

WERE T )





