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Isolation and identification of the causative agent and
histopathology observation of white-spots disease in
internal organs of Larimichthys crocea
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Abstract: [Objective] In order to find the pathogenic bacteria of white-spots disease in internal
organs of Larimichthys crocea. [Methods] Using the method of isolation and identification of the
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causative agent in combination with 16S rRNA sequencing to find the pathogenic bacte-
ria.Besides it was determined by artificial infection. The tissue of diceased fish were pathologi-
cally analyzed by paraffin histological section techniques. [Results] The bacterium Pseudomo-
nas putida was responsible for the disease. Affected fish showed obvious inflammation and cell
deformation or disintegration of the liver, kidney and spleen. [Conclusion] The conducted study
was necessary in order to reveal the reason for the high mortality of cultured yellow croaker in
the Xiangshan bay. Furthermore, the results of this study can help to early recognize such dis-
ease outbreaks, hence preventing drastic economic losses in the future.

Keywords: Larimichthys crocea, White-spots disease, Causative agent, Isolation and identifica-

tion, Histopathology.
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Fig. 1 Symptoms of diseased fishes
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Table 1 Artificial challenge of large yellow croaker (Larimichthys crocea) against the isolated strain PT01

K Bt AR RRasgE) PR BRI TR (E) A

45 : Days post i.p. injection and cumulative .
G Concentration of ~ Methorsof  Dose Numbers of ; Mortality
rouPS  yacteria (CFU/mL) injection (mL) samples HeatiDieliy (%)

1d 2d 3d 4d 5d 6d 7d 8d 9d 10d
1 1.0x10° Ji i 0.2 12 0 0 3 6 8 11 12 12 12 12 100
2 1.0x10° JEE 0.2 12 0 00 23 5 6 8 8 8 67
3 1.0x10* J 0.2 12 0 0 001 3 45 5 5 42
4 1.0x10° H ik 0.2 12 0 0 2 4 7 9 10 10 10 10 83
5 0.75% NaCl J 0.2 12 0 0 0OOOO OO 0 O 0
6 0.75% NaCl H ik 0.2 12 0 0 0OO0O 0O 0 0O 0 O 0

R2 HBEAEIRE KR

Table 2 Physiological and biochemical characteristics of the isolated strain

Kz 5 JrESIR PTO1 AL SLBA T 1.0593
Items PTO1 Pseudomonas putida 1.0593
O-F |4 O-F test o 0
AL Oxidase + +
VU [C MU ARER Simmons citrate + o
Wiz K=< Gas production _ _
72 ZFH# Maltose + o
WEME Sucrose + o
FZ=#% Rhamnos _ _
A Xylose & o
S8k Fructose . .
H & ®E Mannitol _ _
AL Inositol _ _
FLIR Lactic acid _ .
KR PAUK @R Arginine dihydrolase + o
TR REEA 7 Lysine decarboxylase _ _
& LB Potassiumcyanide _ a
JRZ Urea + _
Ak & Production of H,S _ _
DNA - _
LB Acetamide _ _
fifREL AR Nitrate deduction + _
BHJii¢ Gelatinase production - _
4 °C A Growth + +
42 °C A= Growth - _
= Mobility + +
W fiEHE Phospholipase _ _
TCBS “V-#z L #i7%5i(s Color of colony on TCBS agar e g

VE:+ BAME = BIYE; O AR BEMEANTE. 5L MITA 1.0593 BN T o R T A: My TR AR CRBUE $H 25 B 238l S .
Note: +: Positive; —: Negative; O: Non-fermentative bacteria. Pseudomonas putida 1.0593 comes from China general microbiological
culture collection center.
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AARREPEARIE
2.3.3 16SrRNA EEFHILLXMFNRFELE HH:
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12 1 500 bp HREFHES (K 2), gifblliiiy
PCR /=& AT 5345 1 404 bp FBmy)F
1), B SE YRS 28 NCBI #4T BLASTN 164
FExE, SR, 75 Rl i e 8 2 R A e
AL R ik 99% LA I, Hirb b5 00 B8 PR
Pseudomonas putida strain NBAIl CK-24E T #EAY
16S rRNA K (& k5 HQ162489.1)5¢ 4> [F] i .
SCUS FIF 45 R 51 36 58 B GenBank, & SRS R
JF261631.1,
2.4 EUALE
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Bl 2 16S rRNA PCR & k&R

Fig. 2 16S rRNA PCR electrophoresis of amplification
1:: M: DL2000 marker; 1, 2 ¥ PT0O1 #17 16S rRNA PCR
P50 1%B e B EE I F vk 45 21

Note: M: DL2000 marker; 1, 2: 16S rRNA PCR amplification
of PTO1, which is showed by 1% agarose gel electrophoresis.
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Table 3 The sensitivity of the pathogen to antibiotics

i AR S (ng/R) T HAR B

Antibiotics Concentration (pg/slice) Diameter of inhibitory zone (mm) Sensitivity

Y A Ofloxacin 5 21 Uk S
%ﬁ@% Streptomycin 10 19 UK S
PEA%E % Gentamicin 10 28 Uk S
KA ZE Knanmycin 30 20 UK S
%A% % Tobramycin 10 19 UK S
4R 2 Tetracycline 30 20 UK S
Sfntk i Cefepime 30 20 Uk s
LA A (B 25¥R) Ceftriaxone 30 23 UK S
3L 7mERT Cefotaxime 30 18 g
LR Cefoperazone 75 18 e
kb Ceftazidime 30 19 g
R IP B Norfloxacin 10 18 g
%V 2 Lomefloxacin 10 20 g
5 /185 & Doxycycline 30 20 Ll
WRFL PGk Piperacillin 100 17 fit2h R
A HhH Aztreonam 30 13 fif24 R
2175 % Erythromycin 15 9 M2 R
SEVE AR Ampicillin 10 0 fif24 R
SkFkE Cefuroxime 30 0 iz R
Sk fmkntk Cefazolin 30 0 izl R
SLAPENT Cefoxitin 30 0 24 R
Sk 7WEN} Cefalotin 30 0 izl R
3% % Medemycin 30 0 fif 25 R
kIR Furazolidone 30 0 fif25 R
S I7HH SMZ+TMP 30 0 M2 R

461|:Pseudomonas sp. S27 (EU747694.1)
e 37 Pseudomonas sp. HR 13 (AY032725.1)
Pseudomonas plecoglossicida (F1587217.1)

roeuuumumm pteu}gwaoiuua blelIl FI’\./7J L UNIY UL‘PUOz.l)

Pseudomonas monteilii strain SB 3067 (GU191931.1)
[ Pseudomonas putida strain NB2011 PT01 (JF261631.1)

90 L Pseudomonas putida strain NBAIl CK-24 E (HQ162489.1)

3 ETF 16SrRNA R R GZ A B W
Fig. 3 Phylogenetic tree based on 16S rRNA sequence of homology
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B4 BRARGFREANFE
Fig. 4 Pathological changes of liver tissues of diseased fishes
FED AL IEH FIE(HEX400); B: JRAERATIE (HEx400)/R FFAZURAE, FFANMLIME, PRI, AR, HEgsims, 4
BASRA A ; C: AR Y AP (HE XL 000)7R I 4 T R AR IR i 4.
Note: A: Normal liver (HEx400); B: Liver with pathological changes (HEx400) indicates that the liver cells apart, liver cell cable

disappeared; cell atrophy, the gap is obvious; C: Liver with pathological changes (HEx1 000) indicates that white blood cells break
after consuming a lot of bacteria.

5 BRAE&MIEELNRFT
Fig. 5 Pathological changes of spleen tissues of diseased fishes

TE: Ar IEHRIE (HEx400); B: 72 (14 U (HEX400) 7 IRZH SRR 1 R B A SS L I A0, ELIAN D 25 4, == Bl ]
2, mEEsfl; C R R U (HEX400) 75 52 A & 4k 1L 3R R DTAR; D 72 M IUIE(HE XL 000)71 IR 4 ZUh 27 4 21 21
FEIBR AR, B A PR R DL 38 fg = 1 a5

Note: A: Normal spleen (HEx400); B: Spleen with pathological changes (HEx400) indicates that white blood cells of spleen tissues
break after consuming a lot of bacteria, and spleen cells atrophy, the gap is more apparent, appear empty bubble phenomenon; C:
Spleen with pathological changes (HEx400) indicates that splenic sinusoids contains hemosiderin deposit; D: Spleen with pathologi-

cal changes (HEx1 000) indicates that the bacteria were surrounded by fibrous tissue of spleen tissues, which is the “white spot”we
can see.
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TR LA A5, Bk, B K
RFCAE, SRBO A Hh s DX FE 05 i A J 1 20 B
BB DX I BT e L 2V B B AR, b B Ay PR R D
IS R R = NS5 SR iR o 7 N A 1 EA T (S
6B-D).

3 e
31 BRERESIEEKER

FEFCIE, TR IE 51 I5 50 11 58 N I 2
A B QAT A 20, E2A R T

L N AN I N SRVAL A/ 1 i =
T HOGT 0 5 B K B £ Y A A DL A E, —
RO A A, MUATAETE MR R . B B
S RSB, AT H A Sk 2K /N 1
BT P G T X R VA [X SR B R 6 i ) R e —
Mg AETE 9-11 A, RIMCHIRE TN & LT AP AE
HEL 1 mm—3 mm FEZET AR, B MELR
VA TN e AW L Y L S VAR NS e
MR ERZS . BEERAZAK, M. R, 82, W
R4S 5 B 5 H B P (2 T8, AR g vh K 4
E 1S EE RO E AR RN 1-4 H, 9%
fRSR | BREEASELE, EF A E L 0.5 mm—
1.0 mm 9 [ S BN, GHIE RSO R e B A
G3 BEOEER] T RAFFIR B 22 [RIIME TS, B iZs
B R E 0 BISET- R A 50% 0 . ATLAE H,
ARYIEG A IRAT T« PEREAR A 5 R A

6 BRAEGSHANRFET
Fig. 6 Pathological changes of kidney tissues of diseased fishes
TE: AL IEH B IE(HEXL 000); B: 2 i IE(HEX1 000)7- B /IVE Rk, BRI ZE; JRUALUR R AR, C: i
B IE(HEXL 000)7 B /NETR A, RFE, HEIRUR TAF I, Z54neH 8/, BRI, o0 DX BT e 41 U Rl T AR,
LBy PR DL 380 4 A, D AR 19 B (HE X L 000) 7 B /IVE T e AVl B /DNl 2.
Note: A: Normal kidney (HEx1 000); B: Kidney with pathological changes (HEx1 000) indicates that the tubular epithelial swelling,
cavity block; leukocyte begin to infiltrate peripheral organizations; C: Kidney with pathological changes (HEx1 000) indicates that

the tubular dissolve, necrosis; connective tissue hyperplasia, macrophages burst; the bacteria were surrounded by fibrous tissue,
which is the “white spot”we can see; D: Kidney with pathological changes (HEx1 000) indicates that the tubular epithelial cells dis-

solve, glomerular burst.
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