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| A % 5 B ~ PCR¥EHT ~ APIA b48 8 £ 491 16S IRNAR 7 2 F 1
WEITEEEZRAABIAFR@AMRRSETHE R - 4200451 A £ 12
Aty £ E 820185 ) - B % B B R R IR BT R B 3% 7] 316734 (45
8296 ) 3 BR4 T By B By 76 T BAR B2 AR 5] 3T S 1) (4156.296 ) 5 il R
N B e ] 2315740 (156.996 ) 5 H e RERFR J8 % 1) 2531394 (454.796 ) - K
EEMBRPIEBI T ERBTRBRAKEAE154% ) B HK EAE66Y BT &
156.2% 5 R#A450.390 © WaEFE1E4.3% 5 F A B166.596 5 Hib ki &8 % 1)
151.3% ° mRBE AT &R - ftm B MR R SR E 25247 (4637.3% ) H+ 24
94xk423% B (Streptococcus iniae) % % ~ 23145 (4659.19%) B F K #E (Nocardia
seriolae) Rz > A L mfEta B AR T RLEZ B AN EKRR XK EFE M Vibrio
Spp #3254 (459.996) B4F47A B R 5 Aeromonas hydrophilazt164s] (456.39%
) BAFESIA B R 5 Photbacterium damselae subsp. piscicida 3+1245](154.7%) it
WFHNALXAR - malERLEFZ HEI27H > bk H R £E (Iridovirus
infection ) 16045] (154996 )~ 5% 3 ¥ 48 3 78 9% 4 Rk £ J& ( Virus nervous necrosis virus
) Bl144] (1536.290) ~ s ¥ 9% 5 R Jhm 54 IR Tk 5 - HF Bk e 314245 (1513
%)~ 4 FIMKEERE -5 BIEREEE R FRTE ~ 2 538 2 Birnavirus-like &
RgE; 8 BIFASREMERE 1 B KER A H 4R Eop F L3t 7 ] o & 1A
THERBTEAAASBEEZ R EMLEERE R HIRK F R EEBRRFF LI
AREEAE  WRAMERUEEKE W TRARNA AL RERTREE
BREGARE R BRKRLLERE U AABELZHAKE R R R A ZRIE -

RS BIRRAE 28] © FRIFEIN

=

A RISHEDR - DB AEAEMF LI RRZE

fEtREd PCR #1ii - SEITRBRSIERR D REER M

BIA B KESER  BBERENRERR
RREZBIZUEEME - B BERINEZIEN0 - FE
KEBBRREAZSABENTE BNRFEEFRR
BERRREERIES - BBBEIIAWTO®R - BIFREIK
ERBEHEAIE - QRHEINEINVKESERRIE
IMBARES » RILKEENERRZ 526 ~ BhiaEEEs

R MEEIERRRIRISEDRER - EIT APl £
RITEH16S rRNA ERSEIEE R FRIMKIREZ - B
B Z BUTET DATIRET - IR EKES)
MERRRIBRERLEL RFREHENORBRSF
SEME  BNDRIRMGKESMERELRIER
FEXIRABEERCBEFRHRSI -

“HEN AR RENIEE
THRREZEERBHEHERA
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BIERERRZRZRIERE R

MRIERSE

RBIER

AR BETR RS RHEIISR M i
TR ~ MBI « FAABIZEERESET - BIERER
BEREES TRXTFIMREAMEMEDAEE
SEIBIRAT o
mPIRERER

FHBAHEOEE  BNEEE) - RBR
CE6E M0 « SEHE 008 « BE KR\
B34 ~ ZREIR ~ BOKIB - 0B ~ BB iR 5
IBEH « 285« RECHEE « RHEESR T

)N AR () @OHE GFFR) BRI (B
iz) B2 B2 - B8R - RESHE (I8)-
IRAVERER (A198)  SEHA (8RA) - )IIKESEH
BEE0R (B26)  FuER (1988) - Z858 (158
B BRAE CRR - HER - BR -TEAR S
R R FENEF - TR - SR - 76
“IREE B IR 2R BEE VIR 3L
B S RERES 58 EKESY -
RS DRERIEE

IR R IR R A U EAHE - WA
Leibovitz’s L-15 MediumiZ&EiR (Gibco™®, Grand
island,N.Y.) * Jl2000 x g 4 CEEMN1 0% » ERETB
RIN0.45 umiBiEiRBIE & IEBRIE1 05K 1003
WIER  BKRRMEREC.S mMUBERIKEBTHE
e A ERRTBHE - KKERIEEEFHM
EPCBF-2 \RTG-2 #liR#k - iR25CRE1 /)i -
NMAZ2%B4ME2L-1 555K - 8B BRMRR
BB - B10- 1588 BIMRFELIR - AIBER
RERMBR—X  SFSBERETFUHERR - &
BiiRmE RSN EFEHNRRSES BUSF
S YET A E N TRandom PCRZE « ER:&
SEEFRSET LR -
HERRIEE

REEUREIRENENEE - BERNRSS%2BE
mmmEzaE (BBL™, Spark M.D.) {ifR25CIZE

48/\FF - MMAPIE# (API®20E + API"20NE
API®*20Strep « API*Staph) SETHE(LETE ; S5
MESERIEERTE Lowenstein-JensontZ&E & (BBL™,
Spark M.D.) - 25 CIBEE 1 BEETHETE - BEIR
FEEAHERIIFRIL PCR 1ZM8#iEZ16S rRNAER
EY) - EMARREEM (TOPO-TA Cloning® Kit)
EITES BLHER - EEEIESIEE - FHE
BEICIRMEIEERDE - SXDITHEBRETER L -
R RNAZERZEER

A 155 B 28 3L B SR S 15 =R EX1 OOuL » W0
A 1mL 9 TRizol® Reagent (Gibco BRL®, Grand
Island, N.Y)ZZHXERNA @ fERIZIEEIONER - FE
RERRNS2DE > BI0A200 pL#Ychloroform
(Merck, Darmstadt, Germany) - BIZUEE 1574 -
ERERRN1598  1R4°C 13,000 xg&tih1 59
2 EBERIBAEAS—E1.5 mMLUBERELED -
10 A 500 pL Isopropanol (Merck, Darmstadt,
Germany) @ BERZEIR N1 O ELUIIBRNAR » I
R4°CTR13,000 xg#th20DHE » NBHIRNAILRK
YL 1 miz7 0% EE R - BERERBERERIFEA
WS DEERNAG IR - % D20 uL diethyl
pyrocarbonate (DEPC) (Sigma, St. Louis, MO) FRIE
BIVEEIKBHERNA °
e DNAZERZEEN

ZHEVS R ER QAamp® DNA Mini Kit #1T » BX
100uL FLEIDOA 1.5mL ISR ONED » DA
100uL ATL s##I 20uL Proteinase k ixi& * &
IS 56°C 0%k 30 2 » BI0A 200uL 2 AL A
=& 15 % BA 70CH#k 10 D& - MERIIA
200uL 100%HYEE =& 15 MR 8,000 rpm,
25°CHEM 1 & - BX—f@ spin column #&EGI0A
Hcp > A 8,000 rpm, 25T\ 2 DiE © FEUNE
BREER -I0A 500 puL AWM - L 8,000 rpm, 25T
B 2 DiE - REWEERER - BIIA 500 uL
AW2 > [} 1,4000 rom, 25CEEM 5 & - EZIR
EEBRER - REINMA 200uL #9 AE buffer )
8000 rpm, 25 CEfEil 2 D88 - INEEEBR
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REEEHMRRE

1t 0.2mL BEOWEDIIA Sul 2RISR ~ 0.5
ul 7ag DNA polymerase (5 units/ul ; GibcoBRL®,
Gauthershurg, MD)~5 uL 2 10 x PCR buffer (200
mM Tris-HCI pH 8.4 » 500 mM KCI & 1% Triton
X100)~1.5 puL 2 25 MM MgCla~ 1 pl 2 10 mM
dNTP mixture (Amersham Pharmacia, Piscataway,
NJ) 25 uL Z 10 uM primers -+ ZHARFEHIS
FFEIWER— ~ RZ - REINA 37.5 uL EHBX
BEFK  FRRERZEEI 50 ub - 1§ L3l 26
REMEREPIREERTIID @ EEEHRSEL -
EBRESBIIIRMER VERSRE A PCR
&2 (MJ Research, INC, USA) hEITRE &
HRE - B—1BIR RIEIES R 55l 94 CH#IT 10
D8 Bk 94°C1 DB 57C 2 HER 72T
2 DiE - HiET 30 BERIGERE - &ELMN 72T
YEA 7 DERARTTROIRIETT, » WG PCR ZEYILL
2% ¥%B(FMC®, Rockland, M.E)¥1TE X D47 * T
RIBBEMRE -

HEZXEREY DNA L TOPO-TA Cloning® Kit Dual
Promoter & PCR" I #88 (Invitrogen, Carisbad, CA)
ETERER - EEEBERRE 1 (1) B51FA (
2) BE/ER (3) /& (4) Bt (5) Rl
fgthEl (6) ERERDH (7) BERELE D - (1
MESIER-#E 4 1L 2 PCREY 1 uL 2 Salt solution
v 1 ul Z TOPO“HiEEE A 1.5 mL BELBDRES
RE8 NMER 6 DEETIRERE BIERRINEY
BIR 4°C  DMBETER/ER - (2 ) BE/ER-LL heat
shock (42°C,30 MYAIVEITEBRE/ER @ 1 50 ul
< One Shot® Chemically Competent £ coilB-70C
KFEERE - ERK LR - BI0A 2 uL ElESHE
REBZEY  ERESRENRIKLIEA 30 2 - RE
1T heat shock & » BIIR 42°CIKBHEPRIE 40
) BIBRIIBIERIK E 2 28 - BIIA 250 uL
SO.C 1IBEE » U 37 CKEREEIZE 1 F
EERNERANTETENENSR - (3) &HE-2 5l
1% 50uL & 200 uL BEAFBRCER @ 199FK
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WEF= MLEE FWER

EMBSE LB/Ampicilin/X-gal/IPTG ZIZEE(1%
tryptone, 0.5% yeast extract, 1% NaCl, 1.5%
Bactoagar, Ampicilin 50 ug/m) L BAZ 5% CO=
ZIERFER 37 CIBE 18 /\IF | EEHECRES
% DBIE AR 5 mL 2 LB/Ampicilin broth & (1
% tryptone, 0.5 % yeast extract, 1 % NaCl,
Ampicilin 50 pg/mL) » 1R 37 CKPINIEEN NHEITIS
18 i IBERZERRE 2mL I8 1 mL Z
100% HHEGHEIRIZIER-70CHIKEPR
5 Hefe 3mL ETRE ML E—SEER
ROEARSRI - (4) BREZAU{L-FEMR QAGEN
Plasmid Mini Kit (QIAGEN, Valencia, CA) REFHT
REBRET - IBENERIBERZER 3MLIKR4TCTH
A5,000 xgiitn 10 D& I EEREIA 250
ul 2 P1 3R iSERT 2T - BIIA 250 uL
2 P2 B3R RERTEBE 5 28 Bi¥ERE 250
L i3k P3 BE&182#&IKE 30 2 -
13,000 xg B 10 DEEWMEVE EERIOA QA
prep column SPEITEIE » Bl 750 uL BB &Rt
WER 2 X - &L 50uL 2 buffer EB {BikLEE
HbaEEE » IDAFEZ Isopropanol » it iR
4°C 13,000 xg NEtE 20 DEELREERS  J0A 0.5
mL 70% JBf&iEtEEE + I 13,000 xg Bl 5 2
2 - Al BRSOV EERER NEE 10 piE
* JOA 20 ul ZHEIZEK BT EREE
1TIRBIE 2 D EIRE X DHT  (5) REIEEDEI-BAR
#liig £cor1 (Promega, Madison, WI ) #E{TEEEEt)Z|
& - DAtEE PCR EY) 2 SRME;ABEP -H 10
ul EB88~1 uL PR&IEE £coR1 (12 unit/pL)~2 ul 10
x buffer HR 7 nL B2 ZRFKEBKERERER
7 20 pl - IR 37 CT™MERA 2 b5 > 1FATEMRE
Y 10 uL RFEERZIBIR » L 1 x TAE buffer JR&AY
2% F EBEITEIXDHNT - FEE AR R ERIERDY
BRETER - (6) BEERCER BRI
A PE Taqg DiDeoxy terminator cycle sequencer
(Applied Biosystems Inc., CA, USA) 1T (7 ) FIFB
BLAST R ETERF ST o
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BIERERRZRZRIERE R

AR

RBIAIRD AT
BITNT=5E "BEREERRIRER
& MRS DR - PCR Kl ~ APl £{LETEE
fHER 16S rRNA BERRBEERSRMAGETRES R
B RR BRI - 2FHINE 820 @RI
- BRAIENRRDTERREBRREIET 673 i
(16 82% ); SRR ENDEEIRBAE AT R MR SRR 51
5151 61 (6.2%); BB RAABRZERHIET 57 FI
(15 6.9%) ; HEHAIATROIST 39 I (165 4.7
%) fERFRE= -
KESVEFE AR
IBSX ARG PR EDKESMIBEDIT - AEEH
STEBAE  BUNEREER) - KRIBA - L2 - 1M
5 - SEE XN - £E  KBR  BR - RERK
KR~ BB~ BB REGH - ERIETH £
B HEEHGEIE) - BMEER  tBHA '8

&) MBI FR) » BELY (EER) &2
2 22k R REEHE (IR) - RNEH (
L) TSR (B8R) ISR - 5288 (
BR) ~ IR (82) - =858 (1H58R) - B8
FaA - RRCER -BR THER TR IHXKE
CIEMNEF ~ TR - ENFR - 8762 - 3RE - A8
Bif e 2R ESR B NI -BRF
i RERES 68 BKERY - IEDRRBIHRET
RO : @RaR (24 f1) RIBA (10 HI)~
fERR (75§ HPDEEHES 71 §) HER
HKR (17 P~ B3R (242 fI)~ &R (3 Bl
)~ fERE (3 61) -~ B8R (93 A1)~ BAR (2 61)
T2E (106 ) HtbERBKRER (926 Hop
REmiES 43 B FERIE 24 f1) BER (51
Bl - HopinimA 39 fl) BER (3 6I) ~ miEkR (
35 Bl - HpERER 27 ) B%F (26)) R
(561§l - HpZRERR 22 fl ; 58RA 18 fI) -
HhEME 2R (11 6]) - ST D RKESDIE
RRRBBRKRIG 15.4% (HPiERR 75 0K

R55); BEEKRAIL 66% (HhaHA 242 i -
SR 106 f) ~ BIRLEKRR O3 fIFRARZ L
RIENEM A 4306 OHFLD 24 61); BE
b 6.2%(EHPiRIERA 39 ) ; RS 0.3% ;
MIEER1G 4.3% ; BRI 6.5% | EMRINBIER
plis 1.3% » #REHERWED -
KESNHIRAGSRI T

FEIRSZET DGR @ BT ERERE 252 6l
» HopY 94 ¥R$EIKE ( Streptococcus iniae) Fix
%+ 14 37.3% ~ 23 BRBKRKE ( Mocardia seriolae
) A2 15 9.1% Dl EmEEAREREREZH
ERBKREIKERE - T Vibrio SPP 5t 25 fl -
1§ 9.9% + Eb Vibrio aliginolyticus # 13 I » Vibrio
parahaemolyicus % 3 Bl » Vibrio vulificus % 9 1 -
ABBRREX ; Aeromonas hyadrophia st 16 I »
& 6.3% AR5 %K EX ; Photobacteriun
aamselae subsp. piscicioa 35t 12 ) » Hcp 10 #l
BHERBE 16 47% FRBBEREX
Streptococcus agalactiae BZAETLET 6 HIREPR G
RRFPAREE - L) EBRRHIDREL®FREDR
128 (Mycobacteria marinum) > BFEIRZER -
REHBRWE L - WEMEREEEZEL 327 41 -
HPITERSRARES 160 ] (16 49% ) A
1677 6~ SBiER 19 4l - EthEZE"KE 18 fI
ERNRE 140 -BR8 M -MER 126 \BIE6
PIEFERES ; MBBERSRRIE 114 41 (15 36.2
%) Bk 56 fIRAESE 36 flARmS « Hdp
T RSREERSSHRBRAES 426 (15 13%
)N 4 PINERIELE - S HIiRiE BRS[RIE 2
BIEEEELR birnavirus RAME @ MEHERWETN - AF
EBifsteTERRBRMERES 8 ' TZE U Eiw=:
ViEIRE  BUSRROMBBRAT - EfERA 1
PlIKERREMRR 6 FIEHET 7 f -

B 5

SENSEBIRSTENAEMNER  DHEKE
( Streptococcus iniae) ~ Wk K ( Nocardia
seriolae ) i & ( Vibrio spp. ) B X » H o
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Streptococcus iniae & Nocardia seriolae fEZ2 EE
HESNREXRABBSEFMNEGEN  MBAAL
Nocardia BZRNIZRIRMK (6 )’ Nocardlia seriolae
JRENBEBEETIIFERERZ  IRIERKBREKE
IRBAREEENEE AT ERE - GHEER
RAZFEA - DB R EMIRINE - EARZERRE
RRIVVERIREAREIEH - B —BRAXRKREEE
BEBABREIFRREAL - 51EaY Streptococcus
infection FZ2BRMERIR Streptococcus agalactiae
K Streptococcus iniae + B o Streptococcus
agalactiae 13&RRIPBEIMERKR(EEE) IR
o Streptococcus iniae EEECBERIIEESHEE
FEGHRERSR - IRERRKBREKR : BAH
Streptococcus iniae I3 IR EKIRHE B 1997
FEILIBIMA S CREEHINR - Bt © RINA
RSBERBVURIIMERNEERR - NEERAE
( Vibrio spp. infection ) * FED MR BFIP L Vibrio
aliginolyticus 7= -+ IHHERER M PiBEZRAVNE AR
AR (7)) LhRESENE  DERMBIEMEZ -
Photobacterium damselae subsp. piscicida DT
ROIPFREIRREK - IHIEREDPERMME « HAAEM
 AEEBHOBEZBERDZIEE (Mycobacterium
marinum) - EEEBETRFIR - BRI RER DB
MERINVAETZMRITIER - BRIBEREEER
SMERFEITEREZRALIE (Iridovirus infection
) RIASTSIR IR E BRZLIE (viral nervous necrosis
infectiom) /¥ @ IIERSRBRIERCETEZEMIE
 —REANERER ; SKARRILIT RS
BRiEMERRESEFEOERK  BKZEIER
RIEEEIE - BRZRERIINK - BA « pRMtE
RPBEIAREE (2) - BRi BAEHEARIIT RS
RBbEBERIEHER (3,4 ) - BEHREICIRIT
RS - BEREX ' WRSURERNEIER « 215
N REMECITYERREFETRENE - DLER
ERSCHMEERSM  ENBIREBEFHEEAD
BX SEBENEERL B LoRER 3R
“HER N PR IHEERER 2 TH - BEEE « BF
RERABNN—BIEEEEHIAE  ALEBRE

13

WEF= MLEE FWER

BERRNRRERER - 255 ARIFERED
AR R—EHRMES 2B TREUMFHRR
RIERE - IEDBBEFZEX -
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xR—  KEERS 4R RT-PCR ~ PCR A5 | 7R3 RS E 3k

Primer Primer sequence References

sources

Viral diseases

THN IHNF 5°-TCA AGG GGG GAG TCC TCG A-3’ Manual of Diagnostic Tests for Aquatic
IHNR 5’-CAC CGTACT TTG CTG CTAC -3’ Animals 2003

VHS First step VHSF 5°-GGG GAC CCCAGACTG T-3’ Manual of Diagnostic Tests for Aquatic
Animals 2003

Second step VHSF 5°-GGG GAC CCC AGACTG T -3° Manual of Diagnostic Tests for Aquatic
VHSR 5°-TCT CTG TCA CCATGA TCC -3’ Animals 2003

SvC Firststep SVCR2 5°-AGA TGG TAT GGA CCC CAATAC ATH ACN CAY -3° Manual of Diagnostic Tests for Aquatic
Animals 2003

Second step SVCF1  5°-TCT TGG AGC CAA ATA GCT CAR RTC -3’
SVCR4 5°-CTG GGG TTT CCN CCT CAAAGY TGY -3’
KHV KHV 9/5F 5°-GAC GAC GCC GGA GAC CTT GTG -3’ Gilad et al., 2002(1)
KHV 9/5R 5°-CAC AAG TTC AGT CTG TTC CTC AAC -3’
Iridovirus F91 5°-GAC GAC GAC GAC GCC ACT ACG TAC TTT ATC -3’ Unpublished paper
R475 5°-GCC AGC ACC CGC TGG TGT TTC CGATCA TG -3’
Virus nervous  Noda F2 5°- CGT GTC AGT CAT GTG TCG CT -3’ Nishizawa et al., 1995(5)

necrosis virus  Noda R3 5°- CGA GTC AAC ACG GGT GAA GA -3’

R= ~ IKEFHAEMEERR PCR ERSIFFF5

Primer sources Primer sequences

Bacterial disease
Streptococcus iniae SHep 144N 5°-GGA AAG AGA CGC AGT GTC AAAAGA C-3°
SHep 516N 5’-CTT ACC TTA GCC CCA GTC TAA CGA C-3°
Nocardia seriolae NS15°-ACT CACAGC TCAACT GTG G -3°
NGI1 5°-ACC GAC CAC AAG GGG G-37
16S rRNA gene 16SDNA20F 5°-AGA GTT TGA TCATGG CTC AG -3°
16 SDNA1500R 5°-GGT TAC CTT GTT ACG ACT T -3’
Streptococcus SAGAF 5°-CCA CGATCT AGAAAT AGATTG -3°
agalactiae SAGAR 5°-TGC CAA GGC ATC CACC -3’
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Bf - h+=FERERERR

BERRRRZIGZRBREA

BRI AR AT R D A

Bt

NTZFEABLBERE
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B Streptococcus iniae

B Nocardia seriolae

O Vibrio spp

O Aeromonas hydrophila
B Photo. damselae subsp.

piscicida

B Streptococcus agalactiae

B75 ~ Nt =FEEERERRA

ERRSEREERD T

60
% 50
10
30
%
10

PFERELBRFMRERE

o

—

T B

O Iridovirus infection

@ Virus nervous necrosis
virus infection

O Iridovirus and Virus
Nervous necrosis virus

infection
O Lymphocy stivirus
infection

B koi herpesvirus infection
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Practice service and surveillance of cultured fish diseases

Sue-Min Haung, Chien Tu, Chien-Chin Cheng, Shu-Ting Kuo, Shang-Hai Lin,
Jong-Rong Shiau

Animal Health Research Institute, Couni of Agriculture
Eight hundred twenty cases of aquatic animal speciments were collected for diagnosis and
monitoring program from January to December 2004 in Taiwan.Diagnosis of bacterial and viral
diseases were carried out utilizing the techniques of viral isolation, PCR methods, API kits and
analysis of 16S rRNA gene. Analysis of case sources revealed that 82% were from private fish
farms, 6.2% from local Livestock Diseases Control Centers and university, 6.9% from quarantine
bureaus and 4.7% from research programs. The percentage distribution of species in collected
specimens include 15.4% of freshwater fish (mainly Percidae spp), 66% of seawater fish
(maninly Epinephlus spp, Cobia, Lutjanidae spp), 6.2% of pet fish(mainly koi), 6.5% of
crustacean, 4.3% of amphibians, 0.3% of shellfish and others 1.3% from the total cases. Out of
252 cases of bacterial infections, both Streptococcus iniae (37.3%) and Nocardia seriolae (9.1%)
infection were commonly found in freshwater and seawater fish. Vibrio spp infection(9.9%) usually
occurred in summer, whereas Photobacterium damselae subsp. piscicida (4.7%) did in winter. A
total of 327 cases of viral infection were diagnosed, which is composed of Iridovirus infection (49
%), Virus nervous necrosis virus infection (36.2%), mixed infecton of above both virus (13%),
Lymphocystivirus infection (4 cases), Koi herpesvirus infection (5 cases), birnavirus-like virus
infection in crab (2 cases).Besides, 8 cases of parasitic infection, 1 case of fungal infection and 6
cases of other disease contributed to the total cases. The above results showed the major viral
diseases in cultured fish are caused by Iridovirus and Virus nervous necrosis virus and the major
bacterial diseases are caused by Streptococcus iniae, Nocardis seriolae, Vibrio spp infection. The
above data of disease prevalence can provide reference for vaccine development and prevention

policy, also resolving diseases problem for fish farmers.

Keyword - cultured fish, diagnosis, diseases
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Animal Health Research Institute
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