$38% B3 Wl B % U R Vol.38, No.3
2017 % 6 A PROGRESS IN FISHERY SCIENCES Jun., 2017

DOI: 10.11758/yykxjz.20160720002

#il 2 (Apostichopus japonicus) {5 i 4F

http://www.yykxjz.cn/

“BRiE” REBTAE

wEE Y EEAY 2

W2 ORANE? FHE?

sk E’ WAese ZTEKAS
(1. KEIR KRR A mRF R K 300387; 2. BRI SHAERLHE
LR SR I RO RESC IR S AL B M AT RS R R R S
K PR R B B0 KRBT T8 2660715 3. F T ABRATE T 266408)

FE 32014 4 3 A Wl %K 4 % 38 5 5| 5 (Apostichopus japoni cus) & % 37 &< i 3% 95 77 th il 5 3E4T

TIERERFAALFEFNEUNRREE B G L, ARARKRE BT &, R, HE
FAngE A KFEAIFHAIAT, RiTT3IMHTRAGFTR(IR., 6. o R+ AR SREH W
R WEFBR, FRER, ME “MRFE ERXANKECRE, MER T, BofiEsid
Nz, BERTNHEANRCNALESE, MENFAEEZAERRSRRW A, MEaBELk., Mtz
HEWE, BMETHNRA G GERENY,; ASLREXE T, BRASHEEEESIL . HE
B, #HASRHE, BENMAEL P ERAR., EASHEL P EHAHBERGNHHE In-l B
M, ATREERIEE, ZEARE “BXRA” BHRE, ZB30RE T ERBETERER. FIAHHE
T AW 2L 3 A AL Fn 4T A A o 77 R (16S rDNA Fr gyrB) & =2 1% T Ak 4 #A 4 X 910 (Vibrio harveyi).,
ZHEBA LB, MEEEZ. BABFMAREES 2 Mo sE8R, FRA %7 RWET
BRET, FRARREEHBITREREBTER, WNEEHBET 6 EF£(24.23£0.41)%, *F

FE A K FIK(0.7720.01)%/d. ARG R B B B A R R AR EERRFEEASE,
KA R 5 HRF; BERINE; AXEEL; BT V&
hESES S9479 XEHRIAEE A XEHS  2095-9869(2017)03-0188-10

A 20 t4 80 44X = (Apostichopus japonicus)
AP SE HOR 2 LK, R S 55 R
KSR, MEE RIS EAMIFENY R, HSEW.
PR RN FRIE L FE s 3 R R H 25 8. HAT, o
T B 2008 32 2R B | = B e A ARE
A, DR SRR B0 00 DB R 255 AF 1 1 5 e R ™

H(LEIPESE, 2006, 2012), HuGMAWHZ “Bak
" KRR A EIRGE . 2014 4E 3 H, INEEE
MRS F WA IS B KBS, e &
RS 8 JLF- 2, BN K R ek
MR, MpiEBEAR NG . BIME2E H A Wi, RIEH &
FIEAR , KRR AN MR o N T RS

* i [E KRR T B 0 K WS T AR BLIT L 55 97 (20603022016008) | L AR Al R AP T2 E KT H . ILARAE H
FANB R FE L T (2013ZHZX2A080 1) F1H & 11 R A= B 71 RIT0 H (14-9-3-3-hy) 3 [7] %% B [This work was supported by
Special Scientific Research Funds for Central Non-profit Institutes, Yellow Sea Fisheries Research Institute, Chinese Academy of
Fishery Sciences (20603022016008), Agriculture Seed Improvement Project of Shandong Province, Special Research Funds for
Independent Innovation and Scientific & Technology Achievements Transformation of Shandong Province (2013ZHZX2A0801),

and Science and Technology Program of Qingdao (14-9-3-3-hy)]. ¥ 245, E-mail: huijuanpang@126.com
O \EIRMEE: BEHEA, RIPFRE, E-mail: liaomj@ysfri.ac.cn

W H#: 2016-07-20, W elhs H #: 2016-08-18



%31

R4 1|2 (Apostichopus japonicus) i “Mdeis” M HAYT ik 189

RIG” BRI RITHGRIT T %, AR RO 8
TS HEAT 1 B2 WL GG I o3 B 45, JF LA
JEAT BA S 0 R A K= R S % iRy 254, OF
JB T ARSI X0 “Ma 2007 67 RERBIEMT, LA
WIONRIZ “la 2™ BB |l RESR A 4R (i B E HK dfs
MHARZ %

1 HRE5TTE
1.1 SEIedfal

2014 4F 5 7, ABAIS A ICA IR E R
RIS MY, ST R (8.25+1.57) g3k . #EHL
RIGEER A 402 30 3k, AGRKZEH RIS =,
[F] B SR £ 5 3 b K R K L I SO B A TR DL B A%
MR DR EOREGRERY L TIEUR), FH T B0 R IR 43T .

N L [E1 422 3% e i AT A f B 2 B AR A B B T
HERSF MY, 480718 ABUN AR A R A
H) L VAT SE S A K SRORJE % 2 i 1 7 B
25 AT IR B, Bk ISR GE Y LAl (Laminaria
japonica) . il F& ¥ (Sargassum thunbergii) . & &
(Sargassum) 145 28 (Ulva pertusavar) iy 56 [ 470 T
(075’8
12 EWHE

121 mEHELSHARRBREFNE A HIR R 22 35
ZImIREI, 7ETCHFM T XS HTR], ]S
Wik, Wil PR SR E AL, wIMEKR A,
(RRTAT QU -3 IRl 1 Dl o < e A e ENNE =4 < 1 e <

BRI Z M iE A2, Davidson's [# € K [ &
24 hJm, &Mk, B2, A VA AR
L HE) P 5520 9K, i Nikon /A F] Y Eclipse
E800 Olympus {55 M%<, F Nikon DS-Fil $#1%:k
454 Nikon NIS-Elements FR 438 4 {4 %F 21 21 47
AR IO AR5, 2015),
122 mmRE»E  ELEANT, U4
2, WS 5 BT BE W , TEIBRER IR R O R 555 55(TSB
Kigedh) b, APPARCRIZE AT AN /B, T 28 CHa iR
AL FRRE R FR 24 he PRBUE IR 3L AR RE, HE
3B aifb Ry, RIBAIb bk

Sy R B K IR K | ok L BREE SE DU .
REGRER A TITR) . MBS, TR K17
10 fEREERS RIS ML, 28°CH53% 24 hG, WUAERE

BE SR AT TS TE SR AEES, 2k L,
alifb fI 3 BE o 1 TR R
123 ALBRELH SRS ER 1d )5,

B RE . /N AR TS0 86 o Rl b o g

4 2 BRAOC B RR 73 0 48R T TSB WA 37 5k v
28°CHiFE 24 h, BELLARGRTE, FHICHAE Bk 7
Feph L EL I AL 1.0x10" CFU/mI (R0, SR N
T B TR — A BC A S R R 1.0x10° CFU/g
F14) ARk (4 TRV 4 BRI U B T 5, AT
PEMEICHE 25 o AT MRASGSIIN 23 25 U0 35 B 108 0 2 5
T e e il i B X BRI 3 AT,
BEAEATKAEGS LysPoilsE 20 L3S s2gdm), K
TARFFLE 18-20°C, #hJEH 30, BRHKEH 50%,
HESEARE 15 d (R A FEAN T, AEFpROR T,
METFILFRN S TGS 38 LI, WSS
LB IR AR B B 3 R B A A, AT VR R
AL, BhEMRIE .
124 JRRAMSEERT HAEFRMMNE T 28°C
Widt 24 h e, $RE AU IR TR 22 IR €8 0 S fHOW
£, R T S T AR W 0 A0 B T A A A R 4y
[ R AN B A . LA N A 0 1= 7R 1L W s e e X 7/ K==
Y TE GLFR A« PR Al I 0 B I T AlK b A8 R
W, T 100°C & @A 10 min, B.OJE, BEHER
VE WAL DNA, SRHI4NER 16S rDNA il 5[4 (27F:
5-AGAGTTTGATCCTGGCTCAG-3', 1492R: 5'- TAC-
GGCTACCTTGTTACGACTT-3")fil gyrB i FH 51 4
(UP-1: 5'-GAAGTCATCATGACCGTTCTGCAYGC-
NGGNGGNAARTTYGA-3', UP-2r: 5'-AGCAGGGT-
ACGGATGTGCGAGCCRTCNACRTCNGCRTCNGT-
CAT-3")(Yamamoto et al, 1995), XFZi%% 3%/ 40E
16S rDNA Fil gyrB #£17 PCR ¥4, ¥ =452 i 7
By SR B AE BRI wl AT I o DU A 46
%5 GenBank #EAT Blast FeXF, M RDP %
(http://rdp.cme.msu.edu/hierarchy/hb_intro.jsp) fl GenBank
¥ 2 (https://www.ncbi.nlm.nih.gov/genbank/) H 15 HL
SRR AR T SISO T A R A% , R H] ClustalX2.1
(http://www.clustal.org/download/current/) % {4 3 17 £
FFAIVCEE S HT1 )5 , FH MEGA 6 (www.megasoftware.net)
MEIZENRE K EW
1.25 mRAMHMEE WERRE UL 36 Fhzl
Y, R YOS AT 25 o iCE R Y
4 1x10° CFU/ml [ TE A8, B 0.1 ml #5034 T TSB
Wi dk b, MO 4 25 5t W Tz s Fe i3k
I, 28°CHHIRETFE 24 h 5, WEAH LIEEE 4,
000 S 00 T B LA
1.2.6 FRAZHF XAkl B $0m" %97 R AT
WX TG B RS W~ 1 12 D FR5E M,
K B T ASCE R JS , HE IR 2.5 ke/m’ 1Y% LA
o M0 4 A Znd. DRAE . DR+



190 oo B % g ) %38 &
IR . MR, B 3T, Hi, Ziindm WAE TR IS A, SRR (2010) 5 kik

T30 KRR E MG, %R 15 g/m’i
WS AT MW, 4 2h s, HTIEWRE, &
HK)E, #MIZiyE 259k B 4E 578 15 g/m®; H
MRZH A 25 07300 B R e B ki it e, U n s 2
AUBTH R TSR, FEIR A S, SRR
SR, 29 BE R 30 g/kg TRlRk(HE BRI A AT
TR E IR DRI H IR 7 2 M2 ik [A)
A 5 X L g R AN I 25 4 ) AE T EE A R,
FEFH KW ARE N2 . 25k 3 d, 2hineid
MR 25851 5, Fr A S 56 4H 44 R 5 0 BR A A T A 37 5
PR T A 79700 . FRAH I, 3 d 8l 1k, 28 d
P HTSE IR ZE R . SCERHI], FREE K A ERE K, K
R 16-21°C, HEHR 28-32, FERFIKE 50%, 7
A, DO=5mg/L, HRHEM 2K, HERECIER
YRR SRER 2%, T8 MG SR R
1s 1o SERRHIR], g IR A A AH N S g 410 = 19 4E
FREFEEE M .

SRS, AR SR P AL 30 Skl
Z, s, PREERBERINAE BT & . TH50ERE [ (Rate
of viscera to body wall, RVBW), Z~xUNTF .

RVBW=W,,/Wy,x100%
b, Wy NIRRT (g), Wy HAREE BT ().
A E 1 d, S EMHEE mEN Y,

ATPREE, THEAN R 245 5 252 g 4 ) 2 A A 1 o %
(Weight gain rate, WGR)FMA 5 45 5E 4= K K (Specific
growth rate, SGR), A= U1F .
WGR=(Wr—Wy)/Wy*x100%
SGR= (Inwr—Inwo)/tx100%
K, wy BB LR B S BRE, wy S
BRI GRS 00 BARE, t A SEERET ]
127 HFEHI oA LIETACR B EEbR
®(Mean+SE)# /1, K SPSS 17.0 HAF#t4r48 114>
Mro @ EMNZE, A5%EZERM Duncan’'s £
HE, ST ) S R A LA, W KR
Pk 0.05,

2 HR
21 RZ “BRE" ZRERSRKREZENE

HZ R BREREBN R RE N 22 | B K
MG . M 155, HAOGE B TR, A
Bt 2 B R B b, ARk E] 90%LL 1, H
TeAE B FET- G . MBS 2B, RIS il N )
AIEEGE, WalE A KB H ORI ECE ORI,
HEEARNE . PIVEZ H S WA 1), WiMEE T, Frf
TR | il | WP 2 2 B ALK IR T Bk &
WA AT A R, TERIE KR R AR AE R AN

BT IR KGR R RIS SN

The appearance and anatomic image of healthy and enteritis disease infected sea cucumbers (A. japonicus)

Fig.1

A: IEWRIZSNL; B: IEHRSMAIE C: BWHAISINL; D BRAISM R s 7 ko 8o iE
A: Appearance of healthy sea cucumber; B: Anatomic image of healthy sea cucumber; C: Appearance of sick
sea cucumber; D: Anatomic image of sick sea cucumber; Arrows indicated infected intestine
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TR L3 — B FRA MK IR AT g b i
A 3908 150 CFU/mI F1 4.90x10° CFU/g, H.
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Fig.2 Microscopic observation of the intestine of sick and healthy sea cucumbers (A. japonicus)(transverse sections)

A: BIEHIZ; B IEW RIS
A: Sick sea cucumber; B: Healthy sea cucumber
ml: LA JZ(Muscular layer); ad: #Mi5 2 (Adventitia); il: % 2 (Intestine lumen);
sb: BURZk(Striated border); cc: AR 40l (Columnar cell); ct: 454k 2H 41 (Connective tissue)
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Tab.1 Bacterial analysis of the enteritis disease infected sea cucumber (A. japonicus) and its rearing system

N N LE —— =2
Source of bacteria Quantlty of ‘Code of . Characteristics of bacterial colony Percentage (.)f

bacteria  dominant bacteria dominant bacteria (%)
o 211450 5.37x10° In-1 B, EEW], AL, omRAne, W s
Intestine CFU/g ER/ANF 1.0-1.2 mm, HEEKEG

In-2 WHESWEY SR EEEN, WiE<1.0mm, 20
REE, REOCHE, BE, BhgARn

IR 5 K JE K 1.50x10? - ZFAFIESMETE, JC In-1 Fl In-2 -
Water supply CFU/ml
FREA MK 1.54x10° PW-1 [F] In-1 88
Pond water CFU/ml PW-2 [A In-2 10
W25 ST R 5.40%x10° SS-1 [ In-1 60
Substrate sediments CFU/cm’ $S-2 [ In-2 35
Titg e 4.90x10° - ZRARFRIE S, -
Dry sea mud CFU/g & In-1 Fl In-2
Ay 3.10x10° AP-1 ] In-1 80
Algae powder CFU/g AP-2 [7] In-2 15
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TS, T WA IR N B YA ESE . MiE N B
CMRY T . P T8 BE AR fe by Wi 24, ICREIR S8R 15 d
W, ZHARHBALE . JET-PI%; In-2 BRI RE 0
HARNSHFh, K HBBURARSET- S . M In-1 AT
YL BRI AR A P R RS In-1 FEE
BREE—BUNAE, FFARREN, GEH BT 5
In-1 Q0B K5 EARMS BRI HEEHE -

24 HEENSEREE

In-1 AYHE 2% [QYL (8 ) s 5 SR Won (K 3), %A
R L GEPER, AR, meASH, KAk 1.8-
2.3 pm, In-1 AR A AR E 45 5 7R GR 2), XAk
RETE TCBS #5773k K, BETE 3%H1 6% NaCl JiR ik
KA K, 7E 0 F1 10% NaCl JlEMK P ARER, Afg
TEP AR BE FAK s B a2 . Ens . R
BRI AR LI | BRZS W R 28— WH A G 52 [C AR IR £
A FRFURE . IIBLEE . ORBE . WA RN R
B G WO PR T S 0L BH M 5 AR R R -B-D-F FLBE T
(ONPG). FRE M | #6124 18 i F2 g B vy B o A FH PCR
P18 5] In-1 BRRAY 16S rDNA F3I I gyrB KK ¥

BT AE XA BE4R 5K 1364 bp Fl 1145 bp. Kl FF 45
5 NCBI %R AR VAT 00T 2B, kR S
W 4k G (Vibrio harveyi) R JEE f s, R EAE 23 )
9 99.92%F1 98.05%, RGELBWER, In-1 HkS
W Ak FC OB RN — (& 4 TR 5). [Hik, #f In-1
TR S 2 kg I 2 EOIRA

L

In-1 BRI LGRELIRA R BN (K 3), LRI R
BRI TIRR . JHRD AR ke, 3
W R | BRIDE | PR PIasR . iEER.
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B LLER . BIRMR . AIE R . RIER . Sk
Jl5 . B E . ZRER B Mk sl o FitER

25
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Fig.3 Gram-stain of bacterial strain In-1

=2 In-1EHREEEWHE
Tab.2 Physiological and biochemical characteristics of bacterial strain In-1

Tzt H g far 3t 5 e

Test items Results Test items Results
#24 [CYL 4 Gram stain - A Laetrile -
iz )P Motility - WL Inositol +
TCBS 4 Growth on TCBS + N k& Sodium malonate -
0 NaCl fiEJiE/K 0 NaCl pancreatic peptone water - 2= L-rhamnose monohydrate +
3% NaCl [ i 7K 3% NaCl pancreatic peptone water + 2% BE Melibiose
6% NaCl Jifili7K 6% NaCl pancreatic peptone water + 3% NaCl ONPG -
;g:ﬁf::g ffjitﬁo?rjfe lvi);’f)ei\laCI - 3% NaCl JX Z & 3% NaCl urease -
3% NaCl #j 4 ## 3% NaCl glucose + AME Xylose -
3% NaCl £ 3% NaCl sucrose + 3% NaCl = & li }R i 3% NaCl ornithine +
3% NaCl H #& % 3% NaCl mannitol + 3% NaCl 2R MR E 3% NaCl lysine decarboxylase -
3% NaCl F[H7{F1 4% 3% NaCl L-arabinose + PO FCHMI IR EL Simmons citrate salt +

3% NaCl ¥L¥# 3% NaCl lactose
1124 Sorbitolum

3% NaCl #iifb 5= 4= 3% NaCl to produce hydrogen sulfide
L [E R BIE Semi-solid AGAR

T FORINE; (=T FoR Ptk

“+” denoted positive; “—” denoted negative
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71

72, Vibrio owensii (GU018180)
Vibrio communis (GU078672)
Vibrio harveyi (KR347338)

Vibrio campbellii (X56575)
Vibrio alginolyticus (X56576)
Vibrio natriegens (X74714)

Vibrio parahaemolyticus (AF3883)
Vibrio nigripulchritudo (X74717)
Vibrio penaeicida (AJ421444)

Listonella anguillarum (AM23573)
Vibrio tapetis (Y08430)

Vibrio tasmaniensis (AJ316192)
Vibrio cyclitrophicus (AM162656)

Vibrio lentus (AJ278881)
58L Vibrio splendidus (AJ515230)

100 Aeromonas hydrophila (AJ508765)

L Aeromonas media (X60410)

39

il

Pseudoalteromonas nigrifacien (X82146)

Shewanella aquimarina (AY485225)

Edwardsiella tarda (AB050827)

|
0.02

Staphylococcus equorum (A52748F)

Bl 4 BEPE In-1 19 16S rDNA FE N 5 51 250
Fig.4 Clustering analysis of bacterial strain In-1 based on the gene sequence of 16S rDNA

B VR A 19255 0 GenBank HRFSI BT, ARINF R AT A B R 0.02, T
Numbers in parenthesis represented the sequences” accession number in GenBank and the scale
bar indicated 0.02 substitutions per nucleotide position, the same as below

100, Vibrio lentus (AM162564)
99 Vibrio cyclitrophicus (AM162562)
73 Vibrio tasmaniensis (AJ577823)

19 99

Vibrio splendidus (AJ577826)
Vibrio tapetis (JQ446046)

57 Listonella anguillarum (EF53472)

In-1

Vibrio nigripulchritudo (NC_022528)
Vibrio parahaemolyticus (CP0114)

100 Vibrio harveyi (EU130499)
76~ Vibrio owensii (AB609127)
Shewanella aquimarina (FJ589043)

Aeromonas hydrophila (JX275847)
99 Edwardsiella tarda (EU259313)

Staphylococcus equorum (CP013980)

0.2

— Aeromonas mediagi (DQ519367)
Vibrio alginolyticus (CP013484)

100 99 E Vibrio campbellii (CP006605)
78" Vibrio owensii (NZ_BBLB01000081)

Bl 5 Bk In-1 (9 gyrB 3k R FE 5 B30T

Fig.5 Clustering analysis of bacterial strain In-1 based on the gene sequence of gyrB

RRERURG MIXPE R R R . HERR . IR
FRER SRR | SARE L TR, IRRER .
FIREER ., AMFRR ., AVTRR . ZIOii.
CTRIRTERE R . SRAUURAR 15 FhTR R AP,
26 ARAAARMKES “BRFE" HIETRR

AR I B 2 I B A 2R, e IO IR B T 24

V) —— AR E B AR M Rm” Biih 254, L
3d My HEE, WE T DR HR+ES T
3 PRI 25 AL BET7 SRS I Re™ Bl seR iy
ZE5E o XS R PG S A R o - TEHIZS 3 d A,
# 25 b PREE 25 v 19 A BR S IA Br ol 3%, 2R 4ib
JE, ARIETK, Tefr B ol RAF, s LS Hik
RGN, R IEAT 245 Wy b PE B F IR 41 0 2 0 R
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#=3 In- 1 EHRBIBHKEER
Tab.3 Sensitivity of the bacterial strain
In-1 to some antibiotics

s Coms e s
e/ "y VW
T % % Penicillin 10 7 R
S % % Chloramphenicol 30 29 S
3k 7t =% Rocephin 30 21 S
F#F Rifampicin 15 17 M
#1 %5 % Erythromycin 15 20 M
B8 % Neomycin 30 12 R
HERE & Streptomycin 10 9 R
IR AR Pipemidic acid 30 18 R
H45E R Furazolidone 300 11 R
PUIF 2 Tetracycline 30 25 S
I 2 Ofloxacin 5 27 S
KALMLIE Ceftazidime 30 19 S
FRERZ Norfloxacin 10 14 M
3L EF Cephalexin 30 R
Sk fl$iE Cephradine 30 R
NV Ciprofloxacin 5 26 S
W 3&vh 2 Lomefloxacin 18 23 S
WA U AL Fleroxacin 5 28 S
whi% % Clarithromycin 15 15 M
THe£HB8 Amikacin 30 12 R
KK FEZE Gentamycin 10 12 R
Pl 47 5% 2% Azithromycin 15 24 S
#i4B % Novobiocin 30 22 S
7% % Kanamycin 30 9 R
1% % Minocycline hydrochlorid 30 24 M
i J1% & Doxycycline 30 19 S
L FE el Ceftizoxime 30 18 M
R vh B Enrofloxacin 10 25 M
AT R R Oxacillin 1 R
N HFE Ampicillin 10 R
ZFH % B Polymyxin B 300U 10 M
S J7H W Sulfamethoxazole 25 24 R
ST WENT Cefotaxime sodium 30 19 M
LEHZERF R Acetyl spiramycin 30 9 R
FAJE# Florfenicol 30 30 S
S fURER Cefoperazone 75 19 R

R: fit#j(Resistant); S: #UZ%(Sensitive); M:
/& (Intermediately sensitive)

DLBEA O, HORR I B s RO 2 . I 155
SRR 3 d HAERE, BOMIERREE R, &
il 28 d WFRALE], WAL IR R A, HEAT

FREEFINERE LA BEMLEE IR S WA,
HIL LR 2 25 Py Ab BLAH R S W R i NI A B . I
H, 2R RS + DRI S hiE gk, i
FIS R, NRARZHEAEY, HmiER
W 5 A 22 24 W Ak B A BB AR 2 i 1B N AR TE
Y, WhiE N A A ORI Sl AR A 24
AbFRLH S IERE LT LUE (R 4), A RIS
R RE L e, IR F(9.62+1.28)%, 25 + RN
(8.23+0.58)% , 1R 41K (5.66+£0.48)% , XI R 4] N
(4.33+0.36)%. 45 A0 HHLAH 1 R (38 R GE 1T 45 A i
N(FR S, AN BANFERMERS, B
(24.23+0.41)%, HUIE 295+ R AL PRAL V-3 38 5 R
(19.96+0.61)%] 1 H IR 2H [*F- 343 55 (14.69+0.52)%] ,
FHZ4 A BAH 9 SF- 415 5 34 I 2 v T R A [P Y
(2.90+0.39)%] o XoF 55 Ab FHLH P FR 55 E AR KRR
gE R E RE N, 25U AL AL 0 4 B A KR R i ik
(0.77£0.01)%/d. FHULAT UL, R JE BAE IR IT
9T DA SRS R s, AREZiY)
i 5 B IR SR A R 22 5, YTl
Z MR BIRYT , 25 B ] RAR AR T RUR

3 iTig
31 HSHEEME “BRFE" BFE

H A E 8 0 R S50 £ 2E 5 B B i
IE . REEIE, SRR B EUIE | AR R
HO . B . S T HUR(EENBESE, 2014), T “%
SR Hag ISR, 7620 1 B R
SIS, HazmA S5 RS H R K
MBSET, I, Aisks IR # W EW . A0
FKEM, 2 “HRWK SFECNSHEMN WK
MG, i H KL HE , SR 3RF0 A P ok TRKSE
ABFFERTOREHI “W 980 HEA T e BR AT,
Bk PR I8 K Az RAE , I R T R 38 2 AE 52 M 2] 1 Fh
PR . AR B A & iR R IR A
B s Rk A HERR T A AR R E B R PTREME, A
HpiE 2K R WA RN I A B, X750 55 10 L 3
PRI T8 e SE IR B | In-1 T ARST A& BHik 2%
W, d s BRI AR .

AR, T gyrB FEFBETR# T 16S rDNA [
ERSEYE, IR T 16S-23S rDNA JF 51 5578 SRl
B, BONAHE R G LT IR e, B
I EL7E 40 A S 55 Oy AR B Tz 0 (BR KA,
2016; Nazina et al, 2015), AWF5E[EASFIH 16S rDNA
Fl gyrB BN FEAT T R G 2E 500, Bk R e R
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Tab.4 Effects of different therapeutic methods on the ratio of viscera to body wall of enteritis disease infected A. japonicus

papilst v %+ H ik H ik
Control Medicated bath Medicated bath and feed Medicated feed
JIEBE b Ratio of viscera to body wall (%) 4.33+0.36% 9.62+1.28° 8.23+0.58° 5.66+0.48¢

T AR TR BA B3 255 (P<0.05)

Note: Different letters indicated significant differences (P<0.05)
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Tab.5 Effects of different therapeutic methods on the growth of enteritis disease infected A. japonicus

PR R bRl At 2575+ ik Medicated PR
Evaluation indices Control  Medicated bath bath and feed Medicated feed
FAMAE IR AT Initial body weight of single pond (kg) 59.77+0.15*  59.70+0.26° 59.97+0.26° 60.13+0.34°
B B 44K T Final body weight of single pond (kg) 61.5£0.29°  74.17+0.15° 71.93+0.12¢ 68.97+0.88¢
% WGR (%) 2.90+0.39°  24.23+0.41° 19.96+0.61° 14.69+0.52¢
FiRE A KR SGR (%/d) 0.10+0.01*°  0.77+0.01° 0.65+0.02° 0.49+0.02¢

e F—A7, ANR_EAR TR R AR A 35125 5+ (P<0.05)

Note: Different letters within each row represented significant differences among groups (P<0.05)

MEAETCHN TR o PA4E TN B —Fha UL A S5 BUR T,
EATIZF N, 51 R K SR AR
PR (Pizzutto et al, 1995; Alvarez et al, 1998), ¥4 5]
L i £21 (M cropter us sal moides)(E R34, 2002) , K&
i (Pseudosciaena crocea)(f& I HEZE, 2010) . £ B4
(Epinephelus coioides)(%* 73K 4, 2005). #Fff fi
(RVE 74, 2004) 581 /K FRF8 (0 2 B A T PR 28
2K SR B T B R TR o AR S0 E Ty
T, #RAQ015)IE X 7] 51 B Il SRR 5%
KE, TAEAR(2011) IE B R T 5 R S8 K LR A AE
ABFFEUEN, ZEA A G KRS T, RUZ
S S 2 H 8L R
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RIS FR0E R GRS K IR | FREE MK | B
HRIURY) . TIBRABER S, R ARG de
PRI KA AT A 1 B B PN AR BT ST IR A R G A T
TAREE T, A RGN R R R A
fEXF A B, ek . FRBH I K A BN 2 L DR ) b 20 A
AR e, BACE R SR AR R, Al DL
THE T P oy S DL o 1) 2 R R, o DL o 2 DR
PR RS ATRIE ZR G o K7 IR E P BT 2 K B Z2 7ol
P2 ARG AR, XIIBHSF(2009) /TR,
R AR A% 7 B 200 172 K 22 8F (Scophthal mus:- maximus)
P SRR A 0 5 R BHL T 1R 2 AN TG A 98 77/

F= f HE T 1 SO 14 3% R G (Nocardia seriolea) /& &
(5 fis (Channa argus) 5 % %) i[5 (Edgerton et al,
1999); T ENFEAF(2006)WF 58 R, THARLZ FR5H il 07
B RPN J K LR AR o B T ) R EORUR .
SEMNTIRMEEN, THES S TR IR & 3L LW
A KB R RN B BT, RIE S
A HE P b S A B K e i R A SR v P TR
HE— 25 0T 37 5t 7K B 25 2 DA Hh B0 B
Frim, FECT ORI RE RS AL KL, 7EFRAE A,
PR TR 101 B 12 s 1Y) FE B it 5 288 T 3
IR UE K BT 8T, VI e 5 | ARG % 3% 42 02 Tl B
P ke ELR TR
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FEFEAT A0 B PEBERRIA YT I, A0 R 0 I A 4T
XHERIPTR R, LAl S M B A 3851 A B 245 145
[ L, [] P -L A 20 e AR M 3 AR VR B9 24 W iR A
TBTIA o LA SR A SRRl B A 24 [ E e JH 2
LU, A TE foe L P8 05 200 i R AT R S 40 2K
R FAIC B N2 B )e % BA YRS
N TGN N T D RN 523§ NI S v 1 237193
PRI | JCTEAE A SO AR B he PE B AT, JC e
BUBMERRFEGR A, JEER I E LA, fEEMNS
O K FRFE MY A2 N (AR AR, 2014)
AWFTEAAR W oR, SARMHZAML, HEAELERIT

1) Tan DM. Isolation and characterization of pathogenic bacteria and lytic bacteriophages from skin ulcer syndrome sea
cucumber (Apostichopus japonicus). Master’s Thesis of Dalian University of Technology, 2011, 1-73 [

,2011, 1-73]
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TEIK 7 SRS B 1 R v, 250 2500
PGPSO BA RGE AR . RAEIZ “a 5w
J& T RIS AR N UL A B , AWTFE R el 25
T RCR A B0 T 253+ 1 IRALAT IR, se
JEIA, T RE S SRR A R IV L B R RO IR
Lo AP A N 3R B DDA OG o 7E PR UETDRLS 17 B9 T4
&l 2 i IR AR G I R A R, O A T
I 25 BT s B R R0A 7 RO F . R, 7K™ 30
PP in I e, ARG SR S A B L B
RN PR B IR HEAT 255 T, W E A i N 25
257730, KRBV EIZ | ORER T RRCR (TR,
2014), BLAh, BEHFHEZY | BUESH . WERASE
20 TR A R 7 A DA S TR, 1) 3 253 %
R T A B P i U T R At (BB
%%, 2009; Li et al, 2016; Zhao et al, 2016).

ABSETE T RIS BL B RM" H B |
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Etiology and Treatment of Enteritis Disease in Cultured
Junviles of Apostichopus japonicus

PANG Huijuan'?, LIAO Meijie®”, LI Bin®, RONG Xiaojun’, WANG Yingeng®,

ZHANG Zheng’, SUN Jinsheng', MENG Fanlin’

(1. College of Life Sciences, Tianjin Normal University, Tianjin  300387; 2. Laboratory for Marine Fisheries Science and Food
Production Processes, Qingdao National Laboratory for Marine Science and Technology; Key Laboratory of Sustainable
Development of Marine Fisheries, Ministry of Agriculture; Yellow Sea Fisheries Research Ingtitute, Chinese Academy of Fishery
Sciences, Qingdao  266071; 3. Qingdao Zhongren Animal Pharmaceutical Co., Ltd., Qingdao 266408)

Abstract The cultured juvenile sea cucumber (Apostichopus japonicus) sufferred from "enteritis
disease" in a breeding farm in Penglai in March 2014. In this study, the clinical symptoms and
histopathology of enteritis disease were investigated. To provide reliable means to control this disease, the
pathogen was isolated and identified, and its sensitivity to different antibiotics were tested. The effects of
different therapeutic methods (oral, bath, oral with bath) were evaluated using three indices, including the
ratio of viscera to body wall (RVBW), weight gain rate (WGR) and specific growth rate (SGR). The
results showed that the sea cucumber infected with the enteritis disease displayed dark body color, poor
feeding rate, weak motility and adhesion ability. The ingested food in the intestine of sick sea cucumber
was discontinuous, and large amount of yellow-white mucus was found in the intestine. The intestinal
wall was brittle, poor toughness and easy to fracture. A large amount of bacteria was detected in the
intestinal tract under the microscope. The histopathological analysis on infected sea cucumbers revealed
the scattered intestinal villus, dispersed mucous layer, scattered connective tissue and obviously separated
muscle layers. One dominant bacterium (In-1) was isolated from the infected sea cucumber intestine and
was confirmed as the causative pathogen using the artificial infection experiment. The bacteriological
analysis indicated that the deteriorated feed (algac powder) was most likely the origin of the pathogen. The
pathogen was identified as Vibrio harveyi using morphology observation, physiological and biochemical,
and molecular methods (16S rDNA and gyrB). The strain was highly sensitive to 12 kinds of drugs such as
ceftriaxone, azithromycin, doxycycline and florfenicol. The medication treatment using florfenicol with three
different methods showed that medicated bath treatment was the most effective and achieved the best
results of the WGR of (24.23+£0.41)% and SGR of (0.77+0.01) %/d. The study provides the theoretical
basis and technical reference for disease prevention and control in sea cucumber culture and its healthy
breeding.

Key words Apostichopus japonicus; Enteritis disease; Vibrio harveyi; Florfenicol; Therapeutic method
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