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REICTIHI IS [ AR 32 8 PRAE R 4 4 5
SRR I B O B AR T A R R IR A
LD 1% N R N E 31N ¥ 07 82 e o
Hu, WAL 73 8 3 W] BE R PYST . A SEIG 38 1 TP
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ZIRAR T e MR R A= 3 500 A R 2 ) < 4 B
DNA 42 B iR 77 & (Omega) « Taq M (TaKaRa) -
pMD19-T %% 4& (TaKaRa) « K % #F B ( Escherichia
coli) DH5 o & 52 75 4 i (TaKaRa) « BHI K% 7% 5k ()
PR R W) A R A ) 5 e 2k BB (ZEISS) L PCR
14 (SensoQuest) fH I #7% PR (42 FI) ik 5556 ¥ 25 A1 R
O] FIAE Wy 4l AU i A R G b 22 57 45 B2 T 52
A7 R 2 ) 4
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ST R DU A 7 E VR R 0 & B 1S i
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T T o B A R AT R A
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F 41 DNA $2 B0 5 & (Omega) il $2 41 7 3%
[KZH DNA, D 38 2 B gt 0] 5. LLAAE 41 DNA D 4
B2, H W B 814 27F: 57 -AAGAGTTTGATCCTGGCT
CAG3’ F1 1492R: 5’ -TACGGCTACCTTGTTACG
ACTT3’ ¥ W4 ) 16S tRNA A Bt . PCR Jx
R 4% 4 K :94%C 3 min; 94°C 30 s,56%C 30 s,72%C
90 5,30 MEH;72°C 10 min. 1.0 % B 5B % ik vl
JKBEAT RS, B IR0 B R B 3% 2 2 pMD19-T 4%
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blast. nchi. nlm. nih. gov/blast) ¥t 47 /5 1) [F) ¥ ¥ 23
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Clustal x B A{FREAT 2 X, A MEGA 4 3K {1+ 48
129 (neighbor joining, NJ) #JZ 4> T R LK ALY
1.5 REEKREHNE

H5 PYSL W Bk #2 M0 T BHI W44 B 97 S b, T
28°%C <200 r/min FNP&¥FH E59% 24 h J5, H#r&f BHI £
FIEMBE L 1 x10°CFU/mL, % . #F97 PYSI Bk
BE AR KR I 4% 1250 (V/V) 1 B4 85 4% 1 18
FERD TR 1) BHI £5 58 3, 4 5 T 25°C \28C
319C \34°C \37°C fil 40°C {5 & % K 7, LA 200 r/min
M RBEAT IR G B I AR W E 3 A EL . B
L PYSI Pk & K pH B, 4% 1:50 (V/V) [ Lk
PR L3k 2% 1T B A T pH AR 2 0 45678
9 ffFrfif BHI B R op, BT 37°C fH il 4% K o, LA
200 r/min (1) 56T 9% 3 B 9% A pH W E 3 A
FA . W5 PYST B Bk f i AR K ER B I, %1050
(VIV) [ LA R bk £ R BT 2 T 1 36 B8 43 0 ok
0.1 %03 %05 %07 %09 %o 11 %o (1137 1 (198 352 A
iR (pH =8.0) , & T 37 CHHE I IR+, LA
200r/min (¥R PEAT R % 55 9% AN SR A 3 A
Ao W0 - 14 h P9 & 21 B 1 RO 1E (0D, )
BERE 2 h A 1K 2l ARl 2
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IRI FTE 2 N TR A N IR 2 8 ik A (K
ES AT = o[PS M e S N A o D AN e o= S B
Ji) AR RN =B e B A Tk E . YR
B0 U] B R 4 /K 29 173, W AR FFAE 7.0 mg /T LA
F,pH 7.0 - 8.0, /K 28 + 2°C, & K HL W 1kl 2
U BEIRA) AR 1.5 % o

o> B ik 1 PYST B Ak B Rh T BHI i #8535
Ferp 37 CHR ¥ 75 3% 24 h J5,4000 x g 2.0 10 min
VUVE B, 22 FIE 5 FH 0. 85 % TG 14 £k P £ 7K # BE
AR BE B (1 x 10° CFU/mL+1 x 10° CFU/mL.
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BN AT LEE
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2.1 BT

PYS1 T& Bk AE ML B A5 P A | 28°C K5 9% 24 h J5,
B354 EBIAN 4 AP S RN AN TTD i TN
BWHEST, HAAN 1 mm -2 mm, AN R LR (]
1-A) o 22 YL 0 45 FAR W, 1% 08 0 R 2 G P AT
WAl /N4 1.80 wm x 0.49 wm, P 8l [H ,
AN B A AHE (& 1-B) .
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Figure 1. The colony morphology and gram staining of PYSI strain. A:
The colony morphology of PYSI strain growth on sheep blood ager plate;
B: The bacterial form of PYSI strain (1000 x ) .
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PYST T Bk () B =1 FUHH T 1 RS 28 9 XK i 1
A TR I R I8 I TR IR N A0 £ 3R A Bl
G| R 56 Sy BHPE > e R 2 % B S LI % B IR
il 10 2 TR i S T B Bl AT R TR B S 7 HLS KR
VP AR50 8 B A BE 23 fiA Bl 25 0 RE R B B A0 B
HER W AL HE A A apiweb ™ %5 B i
gk WK W] PYST B Bk b 28 2 24 4 B it 18 (Plesiomonas
shigelloides) , BAG 2 99.9 %, T{H N 1.0,
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2.3 16S rRNA EEF 5194

i PCR 4 384 A v B W 17 3K 49 PYST 18 £k 11
16S rfRNA JE X i Bt 1506 bp. 3k 45 19 )3 41
GenBank 1 ) BLAST #2 % (http: //blast. ncbi. nlm.
ni. gov /blast) 3 A7 F 31 761 4 7 46 9 96 93 31
15 EUH A 1 2 5 48 ¥ B 165 tRNA JE 1R ¥ 51
(B 5 0359962. 1; KC825322. 1) #H L ¥k & ik
99 % . 3% GenBank " AH <40 i 16S rRNA J:[X] Jy
H1, it Clustal x B AFE4T 2 H LU, Ff MEGA 4 4%
1 A 48 232 (neighbor joining, NJ) # % 4> 1 & ¢ itk

0.01

R (B 2) 5 45 R 7R, PYST BBk 5 H e RG34

BB R — X (GLFRFRIL 100 %), H 5 N Fif
W 3R R oy 2 1 2 AR B4R B B ((Plesiomonas
shigelloides, GQ359962. 1) JE% % R il (SZFFRIA
99 %), PYS1 B ¥k 55 Jig A B RE 10 38 Bl 48 AR IR
(Edwardsiella tarda, KC763831.1) F1 3 [k & W
(Shigella flexneri, KC887964.1) 4% Kk RILH 5
9 B A} FLIK B (Vibrio cholerae, AY513501. 1) il
W& 7K S, 5 1 (Aeromonas hydrophila, JN561162.1)
FR 2% 5 0% R BT

Plesiomonas shigelloides (GQ359957 1)

38
Plesiomonas shigelloides (KC329770.1)
57
Plesiomonas shigelloides (KC825322.1)
47
Plesiomonas sp. F54 (F1405284.1)

41 |l Plesiomonas shigelloides (NR_044827.1)

97 Plesiomonas shigelloides (G(Q359965.1)

8B | Plesiomonas shigelloides (GU324301.1)

100
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99
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2. ETF 16S rRNA EFF 589 NJ & g5 it b &

Figure 2. NJ phylogenetic tree based on 16S rRNA gene sequences. PYSI indicates the 16S rRNA sequence of isolated strain.

Numbers in parentheses represent the sequences’ accession number in GenBank. The number at each branch point is the

percentage supported by bootstrap. The scale bar represents 0. 01 sequence divergence.
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PYST B AR A6 AN R T 1 AE KA DL R W, %0
FRAE 25°C = 37°C i [ P9 #8 AE AL UF 1R AR K 7F 37°C 4%
PEF S LA B0 R e 0T, HL )0k A e I % 4
(R W AR 2 ) G S5 5 22 55 40°C I % 0 2B K 32 31—
SE T 00 341 e 2 JUT AT 11 BT 98 T O {1 2 B A1 T 3L At
U R R O (18 3-A) o PYSI B RR{EATH pH R
M EKAT BRI, 46 pH O 4 1, LA K52 51 7™ 54
il pH 5 =8 S [ Py 1) A= K A B8 pH 1 389 0 1
P, pH A R 8 I A Ko 2 fe e, pH (L TF 42 9 I BT Bk
A Ko R (8 3-B) o PYST B Bk AE A 7] 36 S

(0 =11 %o) A KAEBLR I, BAE 0 - 11 %odh JE T
HRERL AT A2 Ky Horh S oo B I A K R A B, BRE
1 OD g it 552 K (B 3-C) o
2.5 #HEgKE

ARG KT T PYST Ak 31 Fhpr AR 5 (R 45
KFR A G BN B 1 26 B 25 308 L e 0 K8 o L
PRI RIbR o] 85 2220 R ME (R D) o 51
R RN 2 Hh A R I N T 2 AR Skt il
F < S A0 50 8% Sk R R S 0 B Wy L oK 3 DU B 5 i
7153 25 A A RV AL RG0Sk IR W S Sk 2R LR
B yb B AVRE 5 T R UK .
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(&) 30 T 2, ik 4L (1 x 107 CFU/mL) {3812 R 3%
. ¥
» [ —— ] 60 % LR FEAL (1 x 10° CFU/mL) FIXf B 4134 6
3 7! Gk SE T, J1L PSS 17.0 o [ 43 47 77 7 o 5148 51
20 ‘ L S NP ; .
=) ~ PYS1 B Bk X 52 56 Jg 2 2 HF 4 1 2 B02E ik B2 ol
= /- N ~
15 wase 1425 x 10 CRU/JR. 3 R i T BT 9 T 4
= A =Pl e
L, v/ e B 002 B E0 S PYS BRI 25 M R RO A0 B 2R B 2R
Z L e L A e R N
2 / IO R R A I . P T
0.5 P gL RBEAT 1 0K G Je 1 2
1/
0.0l ‘ AT,
) 2 4 6 8 10 12 14
t/h R1. PEHEKPYSI WA BEELRER
(B) 307 Table 1. Results of antibiotic sensitivity test of PYSI strain
Classes of Contents/ Antibiotic
25 Antibiotics
antibiotics (ng/piece) sensitivity
220t Macrolides group Acetylspiramycin 30 R
(2]
S Midecamycin 30 R
L e
é 14 Roxithromycin 15 R
E‘ 10 B-actam group Ceftriaxone 30 S
< Cefaclor 30 S
0.5 Cefazolin 30 S
’*/4——4‘/ Cefoperazone 75 I
07(’7) % + TS i 1 i
2 4 6 8 10 12 14 Cephalothin 30 S
t/1
(©) 20 ! Cefalexin 30 1
18t / Amoxicillin 10 R
16} ,,/é/// Oxacillin 1 R
~ 14} ¥ - Penicillin 1 R
9\: wal i ——0%0 Ampicillin 10 R
S L
g 1ol x ,/ +;3§: Tetracyclines group ~ Minocycline 30 S
LS - y e 5%o Tetracycline 30 R
_c_g i 7 ——T7%0 Doxycycline 30 S
< 06} /
L /7 +9%nj Quinolone group Norfloxacin 10 R
04l —+—11%o0 .
i Ofloxacin 5 S
0.2 Enrofloxacin 5 R
0.0 L 4 L : k L ! Nalidixic acid 30 R
2 4 6 8 10 12 14
t/h Lomefloxacin 10 R
Enoxacin 10 R
B 3. Btk PYS1 £EARIEFEE (A) . AF pH (B) F0 Fleroxacin 5 1
TEEE (C) FHTHEK
Figure 3. The growth curves of PYSI strain in different temperatures Aminoglycosides group Spectinomycin 100 R
(A), pH (B) and salinity (C). Streptomycin 10 I
Amikacin 30 R
2.6 AL[EVIRK ﬁ q_L Neomycin 30 R
ANTFIHEE PYST B R N T i i S i e Je &' & Tobramyein 10 R
Gentamici 10 R
e )5, W AR IS B AR SOm AR, B cramen
j’\j ﬁ ’ﬁg’fz'—‘ﬁ,ji N ﬁy:r H“ H}E %~ ﬁé %ﬁ% i‘é N EE I:k IEI IKE 5 ﬁ? Glycopeptides Vancomycin 30 R
PRI s AT K J 7K T TR o I 4L Lincomycin Lincolmensin 2 R

MRFEN K (B 4) o Bag)a 7 d &4 P Eamser:

S: Sensitive; I: Intermediate; R: Resistant.
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B 4. FIE@EREES L PYS] BikEREIR
Figure 4. The symptom of tilapia peritoneal injected with PYSI strain. A and B represent the symptom of diseased fish. A: Scales
shed, fin rot (as shown by arrow) ; B: Enophthalmos, yellow liver, dark red spleen, enlarged gallbladder and ascitic fluid in the

abdominal cavity (as shown by arrow) . C and D indicate the characterization of healthy fish.

R2. FIREEETHERPYSI BEHREHETIHER

Table 2. The cumulative mortality rate of tilapia intraperitoneally injected with PYS1 strain

¢ (bacterium) / Number of fish  The time (d) and deaths (n) after infection Number of Mortality
(CFU/mL) (n) 1 2 3 4 5 6 7 death (n) rate / %
1x10° 15 3 5 0 0 0 0 1 9 60.0
1 x10* 15 0 4 1 0 1 1 0 7 46.7
1 x107 15 0 3 1 0 0 0 0 4 26.7
1 x10° 15 1 0 0 0 0 0 0 1 7.7
1 x10° 15 o 0o o0 0 0 0 0 0 0
0 15 0 0 0 0 0 0 0 0 0
Median lethal dose
1.425 x 10*
(CFU /fish)
2.7 HLRFEE Y 4N B AZ Vs A > XS T A0 B R B i Ak (] 5B)

PYSI Btk E G e D D fa)m, xH e P P i gih ik s g 2, 2 o5 i (& 5-
B0 RIS RO IR 2. D) C) s B U 2E 21 b R N A R AN R AR D
FERBW RoR A AR T RIS (B SD) R A JIE 4L 2R b ULl
Ve o o FIS IR L 20 VR Ol RS b B AR O G AR B A O 41 A 0 R, B (R (18] 5E)
o 2 (B 5-A) ;0 £ T 20 23 rh 35 40 T 40 e 3R
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LL

ES5 PYSIEHBRAFFERSHRARET HEL

Figure 5. Pathological changes of tilapia tissues after infected with PYSI strain. A-E: Pathological changes in different tissues of infected

fish. A: Intestine of diseased fish (HE, 400 x , similarly hereinafter) , intestinal villus cell fell off, partial lymphocytic infiltrates, goblet
cells swelling and increased; B: Liver of diseased fish, part of liver cells death, cell nucleus cracked, vacuolation of a large number of liver
cells; C: Spleen of diseased fish, lymphocytes increased, multiple points bled; D: Kidney of diseased fish, wall cells of renal tubular
cracked, structure of renal tubular was damaged; E: Heart tissue of diseased fish, size of myocardial cell and it's nucleus increased, nucleus

deep dyed. a-e: Normal tissues (a: intestine; b: liver; c: spleen; d: kidney; e: heart) of healthy fish.
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3 ik

3.1 EHREE

AHIF U Ik 4 B T2 A 2 R APL 20E AR 34 46 55
g W K e PYSL B BR A 28 & B AR R
(Plesiomonas shigelloides) o HAEH ALK MG R Y
B H M (Carassius auratus gibelio ) 070 rhy B g 2
AR P TR 2 A A A 2 s B R R R A R
ANIR] X A] BE A H AN [F) 7 B PR 2 S T 0 k.
— Ly B P PYST PRI 16S rRNA JE P e 415 il
190751 5 LR TE ¥ 28 5 B A0 L R 16S rRNA J [
J¥ %1 (GeneBank % 3 5 : 0359962. 1 ; KC825322.1)
FAALME 108 99 % o [AI I, K 1) NJ 70 R G kAL
WAL W], PYST B AR 5 H 8 2G5 B AT 5 i v 2R —
3, H 55 N e 500 i TR A3 1 2 K B AT L iR
(GeneBank % 3% 5 :GQ359962. 1) 554 5 & & it »
DAL B ) 5 PYST B AR A 28 8 51 40 9 i 1% . PYSI
TR bk 55 i M TR R A R O 2 OC R L L S OB R AN TR
PSR SGR R B, X 5 R E AR R E A E T
W TR RE 08 RN TR R £ 23 S A B AR W) T AR LT
A 5 rh G DR R i R A B R AT R 3 [R] Bt
Ji s 55 R R G 2R A0 I T A G R 2 Ay IR R AT
L
3.2 EHWEFRFUERMAM

WS R B, S E B AR P T ] 7E 8°C - 45C R
JEJE A ARG fH R 2 B R AR 35°C - 38°C i FE G
BN AR K Bt E w78 pH (4 4.0 -9.0 54~k
Ko AT 2 20 %o — 30 %o 1) £ J, X E IF 2K
MY o AR 45 B W] PYST B Bk 0 B A 2R K
h 37°C, Fidi pHAE N 8, B BEN 5 %o 3X 5 B 11X
2 T g3 B TR A A AT B M T ) B R R PR SR, B
K EREEA 0 =25 %o, pH {EH N 5 — 10, f 3l A2 1K
J 9 37°C P o ARG FE B pHRIE I A
0 R AR FEAE 25 B K AR MIAN [) 28 745 3 BE A7 % > HL
TE KW 35 e I B8 25 5 AT o« RS IR &5 R R B, 4
RO 22 B AR 2R B ST 2 00 Sk A i A S Sk Al
i RSk F PR A5 7 R AR UK. X REE T
FRIE R R EBUE R AR, T 2020 R
WO/ 2 E . AChBOR 4 RS e X
R T A 1 % A AT B TR 4 5 T AR 1 T 2
FETERE N 25 53X 0l fig 6 22 55 B bR R U« 2 2K i

M P R WAL s AN TR A R A G . 2GR
S5 AT UL AR 1% F B R I R T, NS R
TR 1 2 BOR IR g5 AL BHE A B AT PR R A
R 1K BN R B ORI H 1.
3.3 EHMEBFMN

PYSI B #k N TS Je B % a5, ol R SE R
551 4R 9 IR A AL L TR A S BRI S 4L (1 x 107
CFU/mL)7 d W IFET: %A ] 60 % , W] PYSI 1
PR R SO B, v Bk g i B B W A R . R
A0 SR TR A K AR BB oz A R IR 2 JR i
TR b DX R 3R K A2 2 BRAE (90 5 38911 3R 9 T 7K
PR Z) R g 10 0 L 3 A R M fE 2 A SR T
VK AR BT o S AR B T A KA
SN AR AR, TR Y oy K AR Bh s Al 2
R Dt DR 5 4 o A A R A Sl B0
B A £ Y5 R A AR S 4 B R E P Y R
R A 2 0 S A AT R e R e IR B 0 2R R
T8, G0 S AR J il AR B R AT AR R ) £ A,
Bt RRARAET, BRI 2 R T KRR
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Identification and pathological observation of a pathogenic
Plesiomonas shigelloides strain isolated from cultured
tilapia ( Oreochromis niloticus)

Zhigang Liu, Xiaoli Ke, Maixin Lu , Fengying Gao, Jianmeng Cao, Huaping Zhu,
Miao Wang

Pearl River Fisheries Research Institute, Chinese Academy of Fisheries Science, Key Laboratory of Tropical & Subtropical

Fishery Resource Application & Cultivation, Ministry of Agriculture, Guangzhou 510380, Guangdong Province, China

Abstract: [Objective] A mass mortality of tilapia broke out in an aquaculture farm in Panyu, Guangdong Province in
May, 2013. Affected fish showed blackening of body color, haemorrhageing on surface, scales shedding, fin rotting, and
the presence of yellow liver, dark red spleen, enlarged gallbladder and ascitic fluid in the abdominal cavity. The purpose
of this research was isolating and identifying the pathogen. [Methods] We isolated a suspicious bacteria strain PYS1 from
diseased fish with significant pathological signs. The homology of 16S rRNA gene sequence of strain PYS1 and its
morphological , cultural, and physical and chemical characteristics were studied for its identification. Its pathogenicity was
investigated by recursive infection experiment and histopathological study. Its effective medicines was screened by
antibiotic sensitive test. [Results] The results showed that strain PYS1 was Plesiomonas shigelloides clustered with P.
shigelloides strains isolated from other fishes in the molecular phylogenetic tree of 16S rRNA gene sequences. Strain PYSI
was multiple drug resistant and only sensitive to a small part of 31 tested antibiotics (e. g., ceftriaxone, cefaclor,
cefazolin, etc. ). The symptoms of tilapia (0. niloticus) artificially infected with strain PYS1 were similar with natural
infected fish. The half lethal dose (LD,,) of strain PYSI to tilapia was 1.425 x 10° CFU per fish. Paraffin sections
showed intestine, liver, spleen, kidney and heart tissue injury caused by the strain. [Conclusion] Our study
demonstrated that P. shigelloides was the pathogen of cultured tilapia in the aquaculture farm and first reported its bacterial
pathogenicity on Nile tilapia.

Keywords: Oreochromis niloticus, Plesiomonas shigelloides, pathogenicity, histopathologic changes
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