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Multiple bacteria species were involved in hepatopancreas
necrosis syndrome ( HPNS) of Litopenaeus vannamei
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Abstract: In recent years a disease outbreak occurred in >50 percent of Litopenaeus vannamei farms at
about 30 days after frys are released into the ponds in southern China. About 80% culture shrimps were

dead in culture period. The clinical symptoms of the diseased shrimps include atrophy and necrosis of the
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hepatopancreas weakened activity and shrimp found dead in the bottom of the pond. The farmers in
China usually called this symptom as “hidden death disease”. Since hepatopancreas atrophy and necrosis
are the main symptoms of the disease
( HPNS) .

toms of HPNS in 12 farms from Guangdong Hainan and Guangxi provinces

so we called this disease as hepatopancreas necrosis syndrome
In March 2012 to October 2013 we have collected the diseased L. vannamei with the symp-—
China. Histopathology
showed necrosis of hepatopancreas of the diseased shrimps disappearance of some hepatopancreatic epi—
dermal cells and connective tissue. We used PCR to detect the presence of 11 viruses in 305 HPNS
shrimps and performed artificial viral infection to healthy shrimps. The artificially infected shrimps did not
show symptoms of HPNS. A total of 383 bacteria strains were identified from hepatopancreas hemolymph
and intestine of 63 diseased shrimps. These bacteria belong to 10 genera 49 species. We isolated Vibrio
parahaemolyticus from 38 shrimps Bacillus cereus from 34 shrimps B. thuringiensis from 20 shrimps and
V. cholera from 19 shrimps. Injection and immersion of V. parahaemolyticus and B. thuringiensis can
cause symptoms of HPNS. The results suggest that multiple bacteria were involved in HPNS of L. van—

namei.
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Table 1 The primer sequences for virus detection
(5°-3) (5°-3)
WSSV - F1 CGTGCCTGAATCAGTATGTACGC YHV - F CCGCTAATTTCAAAAACTACG
WSSV - R1 GACGTTACAATAGACCCATGTTTCGAT YHV -R ACTTCCTCGACATAACACCTT
WSSV - F2 CTCATGTACCAAATCTGGGTTACG TSV - F TCAATGAGAGCTTGGTCC
WSSV - R2 CGATAGACCACAAGTTTCCGTAGG TSV -R AAGTAGACAGCCGCGCTT
[HHNV - F ATCGGTGCACTACTCGGA IMNV - F1 TTTATACACCGCAAGAATTGGCCAA
IHHNV - R TCGTACTGGCTGTTCATC IMNV - R1 AGATTTGGGAGATTGGGTCGTATCC
BP -F GATCTGCAAGAGGACAAACC IMNV - F2 TGTTTATGCTTGGGATGGAA
BP -R ATCGCTAAGCTCTGGCATCC IMNV - R2 TCGAAAGTTGTTGGCTGATG
MBV -F AACCTTCGGCCTTCCATT MOV -F1 GGGATGGTGTTGCCATACAAAGG
MBV -R AATCGAACGGCCTTAGCA MOV -R1 GTCATTAGCTGGTCTTAGTTTTCAC
HPV - F GCACTTATCACTGTCTCTAC MOV -F2 ACAGTTTGTCAAGCTCACAGGATG
HPV -R GTGAACTTTGTAAATACCTTG MOV - R2 AGAAGCGCCATTCTGATGAACATC
XSV -F GGAGAACCATGAGATCACG LSNV - F TTGCCTTCTCCCGAGTGGTC
XSV -R CTGCTCATTACTGTTCGGAGTC LSNV -R CCGGCTGAGGTAGCTGCTTG
1.4 min 0.45 pm 10 PBS
( 5 ¢g) o .
o 3 3
0.8 m’ 30 .
28 ~32 C., N 0.5 mL
3~5d 24h PBS 7 d.
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10 o
1.5
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2.2 S. pasteurt S. lugdunen—
PCR 305 HPNS SIS~ S. sciuri~ S. sa—
o prophyticus; Acinetobacter 3
WSSV. THHNV 2 BPV. A. johnsonii. A.
MBV. HPV. YHV. TSV. IMNV. MOV. XSV. baumnnii~ A. heamolyticus;
LSNV 9 o Shewanella 3 S. decol-
WSSV orationis S. algae- S.
66.7% IHHNV 2 o haliotis; Photobacterium 2
HPNS P. damselae P. letog—
nathi; Enterobacter 1 En-
terobacter asburiae; Pseudomonas 1
7d P. geniculate.
100% 63 38
o V. parahaemolyticus 25
o HPNS 60.3%:;
B. cereus 34 29
2.3 54.0%:; B.
63 HPNS thuringiensis 20 43
49 10 o 31.8%:; V. cholera
34 31 19 44
39 ( 2), 30.2%; E. aurantiacum
Vibrio 10 V. 14 22.2%;
parahaemolyticus V. harveyi-. A. hydrophila 11
V. alginolyticus V. cholera- V. 17. 5% B. amyloliquefa—
Sluvialis V. wulnificus V. ciens 7
Sfurnissii~ V. azureus- V. natr— 11. 1%:; HPNS
legens V. mimicus, Bacillus ( 2)o
11 B. cereus- HPNS HPNS
B. amyloliquefaciens B. licheni— 9 3 5
Jormis B. thuringiensis HPNS o
B. subtilis B. altitudinis 2.4
B. wallismortis B. megate— VP. BT. VP +
rium- B. flexus B. BT 6 d
koreensis B. ensch; 100%
Aeromonas 7 A. caviae o 12%
A. hydrophila- A. ( 2)o VP. BT,
veronii~ A. sobria. A. VP + BT
punctata- A. schubertii- 14 d VP + BT
A. enteropelogenes; Exiguobacterium 75% VP
5 E. indicum- 66% BT
E. aurantiacum- E. acetylicum- 62% o
E. profundum. E. mari- 16% (
num, Staphylococcus 6 3) .

S. warneri S. xylosus
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Table 2

HPNS

~

Identified bacteria species from 63 shrimp with HPNS

B. thuringiensis

P. damselae

001 B. amyloliquefaciens V. B. amylolique— V. parahaemolyticus
cholera S. pasteurt faciens
B. cereus
002 B. cereus i B. cereus
V. parahaemolyticus
E. indicum
003 B. cereus B. cereus. .
E. asburiae
004 V. parahaemolyticus B. cereus A. baumnnii
B. amyloliquefa—
005 B. cereus B. cereus ciens B. thuring-
lensts
B. cereus B. cereus
006 . . o B. cereus
B. amyloliquefaciens B. thuringiensis
B. cereus
007 B. cereus . . B. cereus
P. leiognathi
008 V. parahaemolyticus B. subtilis B. flexus
B. subtilis B. flexus S. warnert
V. parahaemolytic—
V. azureus V. parah- V. azureus
009 ) us P. dam-
aemolyticus B. flexus B. flexus
selae
) V. parahaemolytic—
V. parahaemolyticus B. cereus
010 us E. auran—
B. cereus ) o B. wallismortis
tiacum V. furnissii
B. wvallismortis
] ] B. cereus
011 B. cereus V. parahaemolyti— V. parahaemolyticus )
E. aurantiacum
cus
V. parahaemolytic—
. B. cereus
012 V. parahaemolyticus us V. azureus
. V. cholera
E. aurantiacum
) V. parahaemolytic— V. parahaemolyticus
013 V. parahaemolyticus ) )
us P. leiognathi A. punctata
) B S. warnert S. algae
A. johnsonii ) . . ..
014 ) P. leiognathi A. johnsonii V.
S. pasteurt )
V. natriegens cholera
B. thuringiensis V. natriegens S. pasteuri
015 E. profundum V. parah- S. warnert E. profundum
aemolyticus A. johnsonii B. thuringiensis
016 B. thuringiensis A. punctata B. thuringiensis
V. cholera A. punctata B. cereus A. caviae
B. cereus V. ) V. azureus
017 ) V. parahaemolyticus )
parahaemolyticus V. parahaemolyticus
A. enteropelo—
A. punctata A. punctata
018 genes V. cholera

E. acetylicum

A. punctata

S. xylosus
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E. aurantia—
B. thuringiensis A. punctata
019 cum E. marinum
V. cholera ) S. xylosus
V. parahaemolyticus
) S. xylosus
V. cholera E. mari-
020 o E. aurantiacum B. thuringiensis
num B. thuringiensis
A. enteropelogenes
S. xylosus E. S. wylosus o
021 ) ] B. thuringiensis
marinum E. aurantiacum
B. thuringien—
B. cereus V. natr— V. azureus
022 ) ) sis V. cholera
iegens V. parahaemolyticus } B. cereus
V. parahaemolyticus
E. aurantiacum
B. cereus V. chol- V. cholera
023 ) ) B. cereus
era E. aurantiacum V. parahaemolyticus
A. enteropelogenes
024 V. parahaemolyticus V. cholera B. cereus
V. cholera V. parahaemolyticus B. thuringiensis
- A.  enteropelo— E. aurantiacum
B. subtilis A. o
025 B genes V. parahae— B. thuringiensis
schubertit )
molyticus B. cereus
i B. cereus B. cereus
V. parahaemolyticus . .
026 ) V. parahaemolyticus V. parahaemolyticus
E. acetylicum i L
E. acetylicum V. furnissii
V. parahaemolyticus ) V. wvulnificus
027 V. parahaemolyticus i
V. azureus V. parahaemolyticus
S. xylosus
E. profundum E. profundum )
028 ) ) V. parahaemolyticus
V. parahaemolyticus V. parahaemolyticus )
A. hydrophila
A. caviae B. B. cereus V. natriegens
029
cereus V. parahaemolyticus A. caviae
V. parahaemolyticus A.  hydrophila
P g yeer A hydrophila
030 S. lugdunensis A. enteropelo— )
) V. natriegens
genes V. natriegens
) P. leiognathi V. natriegens
A. hydrophila )
031 ) A. heamolyticus V. cholera S. decol-
E. acetylicum ) o
V. natriegens orationis
) ) S. pasteuri A. johnsonii
V. alginolyticus o } )
032 ) o B. thuringiensis P. leiognathi
A. heamolyticus V. mimicus
V. alginolyticus B. cereus
) B. thuringiensis
A. hydrophila A. enteropelo— )
033 E. acetylicum

E. acetylicum A. johnsonit

genes

B. cereus




( ) 55
2
] V. parahaemolytic— .
V. natriegens E. S. warnert
034 us B.
profundum o V. cholera
thuringiensis
035 B. altitudinis V. parahaemolytic— E. profundum
B. cereus us E. profundum B. thuringiensis
V. parahaemolyticus V. parahaemolytic—
036 B. cereus E. auran—|us B. cereus B. cereus
tiacum P. leiognathi
S. warnert E. aurantiacum
037 B. cereus i )
V. parahaemolyticus S. warneri
E. marinum
038 B. cereus P. B. thuringien— E. aurantiacum
letognatht sis E. marinum E. profun—
dum
] ] ) S. xylosus
V. natriegens A. P. leiognathi
039 o E. marinum
enteropelogenes B. thuringiensis
B. cereus
V. parahaemolytic—
B. cereus S.
040 ) us B. E. acetylicum
xylosus V. parahaemolyticus o
thuringiensis
V. parahaemolytic— ] N
) ) B A. johnsonit
041 V. parahaemolyticus us A. johnsonii o
) S. decolorationis
E. marinum
V. parahaemolyticus
V. azureus V. parah— V. azureus o
042 . V. fluvialis
aemolyticus V. cholera
A. punctata
V. azureus V.
B. cereus E. V. cholera
043 . cholera V. parahaemo—
acetylicum B. cereus )
lyticus
B. cereus
A. punctata A. punctata
044 . A. punctata
B. cereus V. parahaemolyticus §
A. wveronii
) B. thuringiensis
B. cereus V. V. parahaemolytic— o
045 . S. haliotis
parahaemolyticus us A. punctata
A. punctata
i ) S. haliotis
V. parahaemolyticus V. parahaemolytic— ]
046 o S. saprophyticus
B. subiilis B. cereus us B. cereus
A. punctata
) V. parahaemolytic—
V. parahaemolyticus A. punctata
047 us B. cereus

B. subtilis

A. hydrophila

A. wveronit
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V. parahaemolyticus S. sciuri
048 V. parahaemolyticus
B. cereus B. cereus
o A. hydrophila .
S. sciurt V. parahaemolyticus
049 E. aurantia—
E. aurantiacum S. saprophyticus
cum
A. wveronii B. koreensis
050 S. sciurt
E. aurantiacum S. sciuri
051 A. punctata S. scturi V. parahaemolyticus
S. sciurt B. thuringiensis E. aurantiacum
V. parahaemolytic— A. wveronii
052 A. punctata o
us S. sciuri A. punctata
053 S. sciuri A. punctata B. megaterium
) A. enteropelo—
054 B. megaterium A. punctata
genes
B. subtilis V.
055 B. cereus B. cereus
cholera
056 B. megaterium B. megaterium B. cereus
B. cereus P. geniculate A. hydrophila
057 V. parahaemolyticus B. licheniformis B. cereus
B. cereus V. alginolyticus V. parahaemolyticus
058 A. sobria A. A. wveronii B. amyloliquefa—
hydrophila A. sobria ciens A. hydrophila
) ) A.  hydrophila .
B. amyloliquefaciens A. hydrophila
059 B. amylolique—
A. wveronii B. ensch
Sfaciens
A. sobria
A. sobria
060 V. fluvialis V. cholera A.  hydrophila )
A. hydrophila
A. punctata
061 A. hydrophila V. V. cholera V. cholera
cholera A. sobria A. hydrophila
A. enteropelo—
) A. enteropelogenes
A. sobria genes B.
062 ) V. cholera
A. wveronii amyloliquefaciens ) )
B. amyloliquefaciens
B. wallismortis
V. mimicus V. cholera V. mimicus
063 V. cholera

V. harveyi

B. amyloliquefaciens
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