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Absract :Red body di sease occurred on alarge scae in the shrimp farmin Liaoning Province inJuly , 2001. The characteridics o
red body di sease were observed by the authors. Irfected animal s dilayed red bodies, dugg sh sMimming, d gusedfeeding, hard
shdl and high nortdity. Three bacterid drainswere ilaed from the muscles of the diseased Litopenaeus vannamei.  In artificia
irfection tes , one of them was proved to be the pathogen, numbered 0107. According to the traditiond biochemica idertification
and 16S rRNA gene honology andlys's, the pathogenic bacteriawere Vibrio parahaemdyticus. Drug senstivity test showed that the
pathogenic bacteria are highly senstive to cdfoperazone, cetriaxone, etc. , while not sendtive to anpicillin and berzylpenicillin.
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As the slective breeding of freshwater aquaculture ,
Litopenaeus vanname has been rgpidly developed al over
the country in recent years, which brings great economic
and cid bendits™. Along with the expanded scales of
the shrinp breeding and the enhanced intensvism, dis
eases occurred frequently , such as red body disease, red
leg dissase, leukoderma, enteritis and gll-rot disease.
Red body disease occursfrequently in some shrimp farms,
the dissase is comnonly prevalent in the firg ten days of
July because of the hot weather , the fagigium of this dis
eaxe Will go down to the firg ten days of October , when
the nortality is nore than 80 %. In this paper , by inves
tigation, dissection and observed usng eectron micro-
soope through negative dyeing and dice, the authors ex-
cluded the posshility of parastes and virus as the
pathogens. We idertified the pathogen from its physologi-
ca and biochemica characterigics and the 16S rRNA
gene hormology andlyss; we a o tesed the drug senstivity
o it.

1 Materials and Methods

1.1 Shrimps Dissased shrinps (7 —12cm long) were
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provided by Dava Shrimp Farm in Panjin, Lieoning
Province , when the fagigum of red body dissase erup-
tion. Hedthy shrinps (8 —1. 5cm long) were provided
by Zhuanghe Shrinp Farm, Liaoning Province , for the ar-
tificia irfection ted.

1.2 Reagents and Materials Agar medium, TCBS
medium, and drug sendgtive scrip were bought from
Reagents Acoomnodate Research Center , Shanghai ; PCR
reagents, Tag enzyme, primers and dNTP were bought
from TaKaRa Biotechrology (Dalian) (. , Ltd.

1.3 Isolation of the pathogen The bacteria were i~
lated from the muscles of diseased shrinps. By doing lin-
eation on agar and TGBS media and culturing at 28  for
24h | the predominant colonies were selected to be ilat-
ed severa timeson agar and TGBS media until a pure cul-
ture was obtai ned.

1.4 Artificial infection tes  The hedthy shrimpswere
slected at random and bred under the condition of the ex-
periment for aweek (9cm on average) . There were 3 ex-
perimental groups and 1 control group for every bacteria
grain, 10 shrinps for one group. The three bacteria

drains, which had been cultured a 28 for 24h, were
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washed with 0. 85 % Nad , making the sugpenson of 1.2
x 10°du/ nL. Each shrinp in the experimental groups
was injected withO. 1L sugpendon; while those of the
oontrol  groups were injected with 0.85% Nad at the
same dose. The activity of the shrinps were recorded ev-
ery 2h and the dead ones were removed until 72h later.
1.5 Modal observation and physiological and bio-
chemical identification The noddity , Sze and flage-
lum could be observed by both optica microscope and
eectron microsoope. Acoording to Familiar Bacteria Idenr
tification Manual 2! aswell as Bergey’ s Manua of Deter-
mindtive Bacteriology!®! | the physiological and biochemi-
ca characteri gics were anayzed by routine methods.
1.6 Identification of the bacteria by molecular bio-
logical methods Acoording to the gecific primers de-
sgned by Mo!*! | the primers used for anplification of 16S
rRNA were CTS657F: 5-AGAGITTGATC (T/A) TG
QCTCAG3 and CTB57R: 5-TACGG(C/ T) TACCTTG
TTACGAC TT-3 . The bacteriadl DNA was used as tenr
plate. The reaction sysem was: 10 x LA Bufer 3L ,
dNTP §IL , DNA 4L, CT657F (20pnoL/WL) ML,
CT57R (20pnoL/ML) VL, LATag O. BIL, ddH,O
32.BL. The reaction procedure: initid denaturation for
10min a 94 ; 25 cyclesof denaturation (10sat 98 ) ,
anneding (30sa 55 ) and extendon (2mina 72 ) ;
find extendon for Smin a 72 . The products were sent
to TaKaRa Biotechrology (Daian) Conpany for sequenc-
ing. Gonpared the 16S rRNA gene sequence of 0107 with
those from Genbank , and obtained the phylogenetic tree
by datigica and clugering anayss.
1.7 Drug snsitivity te  After cultured 24h a 30
the drug sengtivity of 0107 to every kind of drug was teg-
ed by <crip. The sengtivity was idertified and analyzed
by ATB expresson and the resgant rates were cdculat-
ed. Hghteen kinds of antibiotics were used for the drug
sendtivity tet (Tab. 2).

2 Results

2.1 The symptoms of red body dissase

The dissased shrinps firg digplayed duggish swvinr
ming or held dill at the bottom, ometime going round or
svimming vertically. They digguded feeding, a the same
time the pleopods turned red , then the whole body , and
died a lag. The cuirases and glls were light yelow,

and the shells were hard. Sme egecial shrimps did ot
turn red when dying.
2.2 Characteritics

After cultured at 28 on agar medium for 24 hours,
the colonies of 0107 were round , trand ucent , svooth , and
the diameter was aout 2mm; while on TCBS medium,
they were green and the diameter was albout 3nm. The
bacteria were Qanr negative , flagdlate , novable and the
dzeswere about 0.5—0.8 x1.4—2.6um (Fig.1) .

Fg.1 Hectron microgrgoh o the pathogenic bacteria

2.3 Results o artificial infection tegt

In the artificid irfection tes , the dissased shrinps
could only be found in the experimental groups of drain
0107. 9x hourslater , the injected shrinpsin experimen-
ta groups o drain 0107 showed different activities. They
were duggsh, and nog o the shrinps kept at the hot-
tom. Hghteen hours later , several shrinps showed the
symptoms of red body ; 19 hours later , one shrinp died,
and the others gppeared red hodies in successon. The
nortality was nore than 50 % when 30 hours, and 72
hours later, al the shrinps in experimenta groups of
grain 0107 died. There were no synptoms in the shrinps
from the other group. The bacteria ilated from dying
shrimps under aseptic conditions were the same asthe in-
fection bacteria &ter identification, indicating that the
ilated bacteria were the pathogens of red body di sease.
2.4 Physioogical and biochemical characterigics

Srain 0107 is facultative anaerobic , o Pecid de
mands for nutrition , but it is sendtive to slinity , growing
in2%—8 % Nad , epecidly 2% —3 % Nad , but not
in peptone water free from st. It is podtive to oxidase
and catdase, o gas from D-guoose but acid. Tab. 1
dhows the details. The results were close to the character-
igics of Vibrio parahaemolyticus described in Bergey s
Manual of Determinative Bacteriology!®! , and the only
differentiation was tha grain 0107 can utilize melibiose
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and cellobiose sparately as the unique carbon urce.
2.5 Results o maecular bidogical identification

As dowed in Fg. 2, the 16S rRNA gene sequence
of drain 0107 was determined as 570 bp long. The 16S
rRNA sequence was honmology- searched in the GenBank
and compared with 100 smilar sequences. In thee =
quences, 7 % was Vibrio, 92 % —99 % smilarity; 9 %
was Salmondla, 89 %—90 % dmilarity; 4% was Es
cherichia, 89%—90% dmilarity; 14% was Pseu-
domonas, 87 % —88 % smilarity ; 66 % was other bacte-
ria and the unidentified bacteria, 83 % —90 % dmilarity.
A 99 % dmilarity vaue between drain 0107 and V.
parahaemalyticus was the highes sen anong them. 27

drains were slected from 100 for the phylogenetic analy-
ds. As dowed in Fg. 3, drain 0107 had high smilari-
tiesto 2 V. parahaemalyticus grains, indicating that they
had the closegt relaionship.
2.6 Results o drug sensitivity test

The bacteriogass of 18 kinds of bacteriophages to
drain 0107 was detected by <crips. The relaionship be-
tween the diametersof bacteriogatic circles and the sens-
tivities were determined by Sftware Whonet5. 0 and ATB
expresson. As sowed in Tab. 2, it is sngtive to 11
kinds of bacteriophages, like cdfoperazone and ceftriax-
one, but ot to 5 other kinds, like anpicillin and ben-
zylpenicillin.

Tab.1l Results o physidogical and biochemical tes of rain 0107

Characteridics Resuts Characterigics Resuts Characteridics Results

Qam Negetive Gasfrom D-ducose D- Gactoe +
Cdl shepe Bacilliform Acid from cartohydrate : Lactose
Motility + Quoose + Sucrose
Hagellation 1 Rlar lagdla D-Manrose Médibiose
Cadase + D-Sorhitol + Cdllobiose +
Oxidae + Sucroe D-Mannitol +
Na* required for groath + Lactose D-Sorhitol
Oxygen required Fecultative anaerobic | D- Gllactose D-d uconate +
Reduction d Nos to NO; + Trehdose L- Qutamete +
Qontrar Nitration D-Mannitol DL-Mdae +
Amylae + D- Xyloe Citrate +
Esculin hydrolyss + Argnine dihydrolase Propionic acid +
Glatinae Ureae Lactic acid +
VP teg Indole Acetic acid +
MR test + Unique carbon surce for L-Argnine +
Qowth at : gowth B-Alanine
0% Nad Quoose + L-Alanine +
5% Nad + D- Xylose L-Leucine +
8% Nad + Ribose L-Sine +
10 % Nad Trehdose Bharol +
O/ Fted Ferment D-Manmose

Tab.2 Resultsd drug sensitivity tes to grain 0107
Diameters of Diameters of
Drugs micro-biogatic Sendtivity Drugs micro-biogatic Sengtivity
cirdes(mm) cirdes(mm)

Penicillin 10 R Cefuroxime Sdium 16 '
Gentamicin 17 S Erythromycin 13 R
Gprafloxacin 25 S Sromin Gonrpostea 24 S
Tetracydine 26 S Vanoomycin 6 R
dindamycin 1 R Anpicillin 8 R
Aztreonam 23 S Nitrof urantoi num 22 S
Chloramphenicol 30 S Norfloxacin 23 S
Cefoperamne 24 S Ceftriaxone 26 S
Cdtazdime 25 S Amikacin 16 |

S:Sendtive

I:Medid R:Redgent



6 FAN Jing-Feng e d. : THE PATHOGEN OF RED BODY DISEASE IN LITOPENAEUS VANNAMEI 745

GCGCCA GACCTAACACATGCAA GTCGA GCGAAACCA GTTATCATGAACCTTCGGGGAACATA

ACGCCGICCA GCGACGCACGGGTCGA GTAATACCTA GGAAATTGCCCTCATGTGGGGGATAACCATT
GAAACGATGCECTAATACCCCATGA TACCTACGGACCAAA GA GGGGGACCTTCGGACCTCTCECGT
CAGCGATATQGCCTA GGTGGGATTA GCTA GTTGGT GA GGTAA GGACTCACCAA GGCGACCGATCCCTAG
CTGGTICTGA GA GGATGATCA GCCACACTGGAACTGA CACACGGICCA GACTCCTACGGCA GEARC
AGTGGGGAATATTGCACAATGGGECGCAA CCCTCATGCA GCCATGCCCCGTGTGTGAA GAA GBCCTT
CGGGITGTAAAGCACTTTCA GTCGTGA GGAA GGTAGTGTAGT TAATACCTCCATTATTTGACGI TA

GCGACA GAA GAA GCACCGCECTAACTCCGT GCCA QCA CCCACGGTAATACGGA GGGTGCGA GCGITA

ATCGGAATTACTGGACGTAAACCCCATACAGGIGGITTGITAAG
Fg.2 Seguence o 16STRNA gene

6. TXT

98.4%
T.TXT

92.3%
18.TXT 97.8%
9. TXT
8. TXT 97.4% | 87.5%

12. TXT 96.0%
g 88.2%

13. TXT
15 TXT

2. TXT 100.0%
3 TET j_| 99.5%
4. TXT —
25. TXT — 99.4%
26. TXT
. . p— 0 5¢
F Ly, TXT 99.6% 79.5%
16. TXT 98.0%
17. TXT
18. TXT 98.8%
19. TXT
20. TXT
21.TXT 85.4%
23, TXT TR A% 77.3%
24 TXT 9%
27. TXT
3
22:TXT 82.4%
5. TXT
1. TXT
11. TXT — 78.6%
14. TXT —

Fg.3 dudering resut of 16S rRNA gene sequence

1. V. parahaemadyticus 2210633; 2. V. wunif icis YJ0; 3. V. wu-
nificus OMCP6; 4. V. wulnificus OMCP6; 5. V. chderae O1 N16961 ;

6. Salmondla typhimurium LT2; 7. Samondla typhimurium DT104;

8. Shigdlaflexreri30l; 9. E. cdi O157:H7; 10. E. cdi K12;
11. Shewandla oneiderss MR-1; 12. Y. pestis G092; 13. Y. petis
KIM; 14. P. putida KT2440; 15. E. chrysanthemi 3937; 16.V.
parahaemayticus CIP 73.30; 17. V. paraha emdyticus 17802T;
18. V. dgndyticus CIP 70.65; 19. V. agndyticus 17749T; 20. V.

campbdli 25920T;  21. V. haneyi AQVM 642; 22. V. parer
heemdyticus ECGR020801; 23. V. fischeri isdate 7744; 24.V. dg-
ndyticus EcG021001;  25. V. natriegers 14048T;  26. V. pdagis

25016T; 27.V. carchiariae 35084T

3 Discussion

Red body dissase isone of the dissases which nogt
frequently occurred on L. vanname according to the re-
ports in recent years> . There are three familiar causes
for red body dissase: (1) The adaptive activity of L.

vannamei because of the mutational environment. The
diseased shrinps showed red tentacles, oft shells, and
red tail fins. (2) The virods caused by Taura Syndrome
Virus (TSV) which usualy occurred one or wo two days
dter the sharp change of the water ervironment. The
symptoms of  Taura Syndrome are red tentacles and red
tal fins, thus this dissase is do cdled” red tal dis
eax”. The body turnsto brown , the shel is oft and the
eroe black gots gopear on the shell of the prolonged dis
eaed shrinps. (3) Bacteroidal disease caused by V.
parahaemadlyticus. Acoording to the research, it often
breaks out during the lag ten days of June, in the old
ponds, and under the circumgtances of halfway sanitizar
tion and bad water exchange. The characterigics of the
disease are red gopendages and a the same time the
whole body turning red. Gomrparing with the other two
reaons, the shells of dead shrinps are hard.

Srain 0107 which was iolated from the muscles of
the diseased shrinps and ocorfirmed by artificial irfection
teg was Gran hegative and could grow on TCBS medium,
gowing the characterigics of V. parahaemayticus. In
the physological and biochemicad tes, it could utilize
melibiose and cellobiose as the unique carbon urce,
which is the only differentiation from the characterigics of
V. parahaemolyticus described in Bergey sManual of De-
terminative Bacteriology!®!. For further corfirmetion of
grain 0107 in taxology , the anplified 16S rRNA gene s
quences were determined and conpared with sequences in
the DNA databases of GernBank. A 99 % smilarity value
between grain 0107 and V. parahaemolyticus was the
higheg seen anong 100 grains. Based on the physiolog-
cd and biochemica characteridics as wdl as the 16S
rRNA sequences, drain 0107 was determined to be V.
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parahaemalyticus, which condged with the results of
However , Saples in the research
were from Lisoning Province and those in Zhou's paper
were from Hainan Province, and the research methods are
d9 different from Zou's. Bvery taxology method has its
own advantages, that is to say , wrong oconclusons could
be drawn if depending on only one method. S the results
of multifold andys's methods are nore reliable when iden-
tifying microbes.

V. parahaemolyticus, the familiar pathogen of fish,
shrinps and seashells, is a kind of marine bacteria, ex-
igingwiddy in coads, sediments and indde marine ani-
mals. In a generd way, the dissase could be awided
through improving the culturing environments and sanitiz-

Zhoug s research!®!

ing the ponds thoroughly , because mog vibrioes are con-
ditiond pathogens. Snce the pathogen has dready been
determined to be V. parahaemdyticus, this article could
be a good reerence based on the drug sendtivity ted.
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