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Yok H T HRRYLEIE (Nopadon et al., 2009) - ‘Fl5
IR RN R T RE AR BRI ER (Pirarat et al,
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218 FH B 3R AT IR0 55 Ry 0 SRR e 5
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bream iridovirus, RSIV) Fz faKE {54y 4 o i ke B ik
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HEFT /R E RS - XS m DUE R 4
2e58  FETTHS R KRR R - R E
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Table 1 The sequence of molecular diagnostic primer set for grouper disease investigation

PCR product

Primer Primer sequence - Reference
size
Viral diseases
Noda F2 5’-CGT GTC AGT CAT GTG TCG CT-3’ _
NNV Noda R3 5'-CGA GTC AAC ACG GGT GAA GA-3’ 430bp  Nishizawa et al., 1994
o 1-F 5’-CTC AAA CAC TCT GGC TCATC-3’ .
Iridovirus 1-R 5/-GCA CCA ACA CAT CTC CTA TC3' 570 bp Kurita et al., 1998
Bacterial disease
165 rRNA gene 16SDNA20F 5-AGA GTT TGA TCA TGG CTC AG-3 >1000bp  Haung et al., 2004

16SDNAT500R 5-GGT TAC CTT GTT ACG ACT T-3/

T AT EHRF R B IEDOET TR S
ff1 (Gram’s Stain Kit with Stabilized Iodine Kit,
Polysciences, Inc) Bt (AFB Kinyoun Kit,
Polysciences, Inc) - FREZZHIEERYIEZRE - SGLOM
CGLIREE A BR o AR SLE I T iR
O E R EDIS EREETT © KB R el B A
RRIE5HW0RNS UNHEERE) - FIBERAR DU A
HEBllr < MEEEEE (5% M=EMLIMm s &
¥/ BBL™, Spark, M.D.) JEfTHILSIBEREE - %
PR R H 0 I8 TR IRF B R ) s A R T B 2 A
(Lowenstein-Jensen Medium, Neogen; L-J Medium)
HETTRIREIRAR 5 HEE IR MR ey - I
PREVEEE B PRl B A RBLR A -20°C ok
FREF 150 - R AR AR X H = T2
TAYEZE -

=~ AR PR B b s S

ik B E S MRS B R AR L BT T8
SARTEERL - DIV BRI — R RN RS
#H (Marine Agar 2216 /Difco™, BD) 17 E=IE
MR - RS ERARREEE Ry 25 °C » B ik
M AERIEE - 50 R/ NE s 2 58—
K o ARIEMAL =R BER A LR R PR —
VAT TR IR TE - HERERVELL 2 ml JRPERS 2K
(Marine Broth 2216 / Difco™, BD) Jiill#7%%%
BRI ZR0.2 ml G e O I RFERY 20 C
REAEHUHBRIAL IR © R )20 1 M [ B PR e
HHER R AR TR - ML Rk R R %
HY100 pl B3 LLQIA amp® genomic DNA kit 17
DNA ZEHy#% > DL 16S tDNA 5[ F¥f (Table 1) i#
TR EESHEE S FE (Polymerase Chain Reaction;

PCR) 14§ 16S rRNA Ei[X] - PCR EVHSIE
VRO ATHERS Fr B R/ N TAE ST

VY9 ~ e i

Tk R E = RS H AT T ZL B A
H{100 pl FLEILIQIA amp® genomic DNA kit 17
DNA ZHY » S3HY 100 pl FB(LL TRIzol® Reagent
(Gibco BRL®, Grand Island, N.Y.) 7 RNA %
HY » 343 BIEL iridovirus jz NNV R B=AE5[F
(Table 1) Y7 PCR J; one step RT-PCR 1¥liE ZEHY
FL[K] > PCREEVIHRIB Fr 8B vk o3 M e 28 e AT BE K]
FrEnR/N - ERGE PCR EY) 3 ~ 4 HHE1TE
Fl_ A EL R R 7 IE MR A% - HIE Rl -

H -~ M ROR B

LU 10% Hhfim Rk EEARAS - RO GRS T
B R~ 7KYE ~ BREEIPYRERR /K ~ —HZR AR
AL R T TREAR U Fr B - R 2.5 pm
JEMBF  RERFT ~ B ~ itz o T
BF NS R AL B 5 (Hematoxylin and Eosin
Staining ; H&E Stain) » 4ff ~ BfFr ~ @#Z6% - R
SEEREARAER N AT IR B B B R f R SR I
JeREER ML - AT HiZ B E #8245 SR AT B
HigHET -

i o LY

W

fA 101 £ 1 HE 10 HIE - S04 5RRR
FEAHE F IR AR BI3E 965 1 (M
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PR AR SR T BRI S (BLTE TR Ry i E =2 Bl
MARSIARABIHEET) - 10H 3R - BRUHERFE S
I CPREJHERE 26.6 C) HEM LA
B 1~ 2AOERREOrR 99 ke 95 14 - 1
T~ 10T AIFE 103 FRDLE > BB HEELE A2
TSR RIS WIS - T 3 ~ 6 HE3Hl
ARDUERD > B 4~ 7~ 10 Himsshemflgizesy -

frer 1~ 10 RIS E SN ERREUR
WIgEH W By 3 peBeElg (Fig. 1) BEERZRELER

SRR AT R BRIE 369 H (RKIREE
4~7~10347) FlB R ARSI S SR LI B e
(55, 2009) HYTETEERIIAHAT - b nTREE B2 B2
=R Rl libece (o IPUESTE IR

PRI 1 B S R PR B RARK E A R
TR ~ TR ~ IR B TR b HoAth
F 5 fEEEETEIR T - AERFER Fig 2 Ik
K101 FREWF7EBIREUR + KBS RIEET 453
> R AR A SR BRI oA AE S
TR Ry 439 1 > R —rRIEIR - il EE e
ks 349 1 JREIERIRATE 58 {4 > HAhIA
NZAAE 123 o ARFSEAEE TR BT B -
B AR EE R B A IS (2 it
AGEEE - AR IR Bk X ES - ELBEAHT
FUR B KB 34T 7 T < BRI B SR i A a3
Tz > AEER O BIATEE SRR Th EE LI F > (R
BRY]Fr M RERUH AR _E R ] ST 1L B
BRI IPRREE LA HUKE AN RAVEER
WO EL Y] Fr T AR PR R AR &R - &2

VR TR /K B AN R B PRI i R B M R R
s CAPAE A EERNEN) pH ERE IR
(PR GRANER) - BENE (BREEL
)53t (MERZERIED) RKEAE (A
HE -~ KEARBE) F (FF, 2009; Noga,
2010a) » AWHFE RSt ¥ IEA TS /K EHIE
TE ] A R e i 2 T s 7k R R R
&~ MAERE KpHE - N F{EEFEE
(chemical oxygen demand, COD) gk H 7k
GRENES R At 4 EHEE - 8931 COD
AT P Jir R o A PR 6 258 B ot S RSB B 25 [ ey
N ERIARF R B Rk SR LA
HfiR (total organic carbon, TOC) & &#% =57k
rhHEERE S TR (3, 2001) - BN EHKFZR
Ao B E AN B AR R AR iE kG
e D F B E I E B E - UK A E R IR
e R B A L B BT E AT
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The number of cases

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct.
Month

Fig. 1 The cases submitted for inspection and the
temperature comparison table.
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—&— poor water quality
—A— parasitic disease
—&— bacterial disease
—W¥— viral disease
—¥— others

Feb.

Jun. Jul.  Aug. Sep. Oct.

Month

Mar.  Apr. May

—®— cryptocaryonosis

—&— trichodinosis

—4&— ambiphrya infestation
—A— dactylogyriasis

—&— amyloodiniosis

—w¥— leeches infectation
—X— seal lice infestation
—X— Centrocestus infestation
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Fig. 2  The prevalences of .
different diseases in the diseased Jan.
grouper submitted for inspection.
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Fig. 3  The prevalences of
different parasitic diseases in the .
Jan. Feb.

diseased grouper submitted for
inspection.

Ttk o M TEPSR < e R AR B L@ ) - 4
AtrRlER23 C o Ryl ~ 10 3 A R (KR AT -
I SRR T il i P s Y 3 A R th bR e = -
£ 7 APy GRi 29.5 C) 3EE 1 ~ 10 AfZE
rAfE > B G PHIE PSR i R R
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FEIPE B TRARIRRIRE (Al 2 f e A
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KA E ) EEENNVERHRRE (6
) MERAT e B AR UR DA S R 2
KIELARE NNV JFHRIZORA S DI A A B Ui
FMEPRIERT > BRI RARNE -
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FF AE sk I R A [ 2 A e e R 1T A 2 o3
By FERL Fig. 3 - B4 e H AR R
B ENEY - HREABHESmEERF R - HkH
¥EERRE (cryptocaryonosis) £t 230 {4 > JEERERIE
i 177 M &R fiE
(trichodinosis) 3t 82 {4 - {E/KfAEISZEIE (sea
lice infestation) 82 4 - F IE S #JE (leech
infestation) £ 40 4 > MAREREEHE (ambiphrya
infestation) &Ff 11 {4 - UN B ¥ £ & fiE
(amyloodiniosis) 3t 8 4 - B W 8 5 # iE
(centrocestus infestation) £t 6 {4 - FHEIFRH A H
AT AR RN L A S BIREN B - Hhilg
KB E M IEEREAE | ~ 10 ARHESA SR
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(dactylogyriasis)
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IRHAREEESAE 7 HimE s 2w ; Hih
B A e 1 R (R 3 AR S B A T R SR AS
AR -

AR TEBSRAL 349 B - AL 38 AR SRR 26
= {7 > Fig. 4 BE A M 8 &  (bacterial
dermatitis) 1y 28 A4 =R BH i = 72 I 6T 28 / B ITTL i
(peritonitis/septicemia) (DL FEFEIENEAL) » T —FH
A SR FTEEURI B - BUR HRE IR T
=M AR RT S IR TR G - (AR R R 2%
FIEE AR 7 HiEinZa o iR A
RS2 8 Hip - ] REELRE PG R IRI] -
BRSO R R IR [ Y L R A R fa e R
P AT RE & A SRS R RR © 55— J7IHMm
5 AAREERIERIINER —EE o R
JeLJ P o3 Wh ZARARFEVEIREIR - LR KE
L Er A B IE RN - L2 mR D
12 R AR I R R M R B KR A2 =
I R 68 B TR A D SRR B 1 S i AR O 8 AR T
AL S 7K 305 2= 77 AR B 0 B R ke i S5 2 J vt 7k vp
o e R AR Y 2% T o R R A 3 AR SR S R AN ]
BGRAY B EERT B 1 — »

A BT 1 i 228 998 1] e 2 B A A s o2 98 i BT S
PCR 14 16S rRNA JE[X#% - PCREEVIFRELKIFF
FULLES AT - o D SRS B 1 B A s MR
TR TS ZARASH R - RS E R R Tl
ZRENER » Bk R TG HEECINE (V. harveyi) » 4k
M b HE SR 63.33% 5 HER AR HAS RAKF Ry V.
vulnificus {5 #8 ¥ H = 23.33% ; V.
parahaemolyticus HI[{LHEMEHISR 10% » A > B3

BMEETEEAREERBH RZ K
Streptococcus iniae » [FLAG AR B BE R BT U
[ Bl B i R S B X LU PO R X > 1T
5| EAB IR R FEYRIREHIE S. iniae (FT
BOEEARIT R S. iniae) -

—8— bacterial dermatitis
504 | —¥— peritonitis/septicemia
——- Temperature

Prevalence
Temperature

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct.
Month

Fig. 4 The prevalences of bacterial diseases in

diseased grouper under different temperature

conditions.
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SRIRBY > R B R o BAR BRI B S B A5 |
FRBEE R R (Fig. 5) » RS A E 2 IR
A DR fa e g T > ANFRERNT - NS
e ~ BHREA R TER - H 2B L8 Rtk o -
AR LA Rt FT A NN — Z I MR
Mo SR ASET TR SR B TR MR 0
FPOCER RS T ] SRR R I AR D URR T o
FREE > RS AL AEARAS 10% rhhiE Ak
5] 7% B RH AR U] P % ] B R SR I I
BRAENAE - AT 25 570 P 2 JE T R AE
(Fig. 6) > EPIRA LR BIRARGIE AT HE VR
BRI AR EA (Fig. 7) - BEEE R ALY
AT R G 1143 A1 S DA S RY P gt B e gt - A
AWFFeR PP R AR AR S SRR
i1 TE (BHiEE) CEREER OO -

PN - BIE 4~ 7~ 10 AE4HHE
JEE IR B A IR e 7K T 2 BT RS A B
% > BRI A P 28 SR IR - e
MR B SO B TR BE R AE R /K T S R AE A
B - /K E A RIRE R E/KIR ST - a4
e EPRIRTE K B E i B MBS - HREE
FIH KB LR N £ - BRI K
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FR RPN S A A BRI - G
WERFEIHRE R —Foh - MAS G HANEERE
ORI E BRI = - EE
PEAERE 5 B P S BT A = R s V5 e B 28
fiith (Ihwan et al., 2008) - (£ BERRIH RIS -
Kt EHERCA B HYIM 2 E0ikeg - HEFEAK
FHARIR - AEARZK RN E 259 R BR 7K B
gl > AREEBIRE - ERE/KIE &% - K
AP LT B e 5 A4 s Ml R &
WA > SRR E AL SR R R T AR RS
M2 FIA R - #E B SR A RREC
15 [FKEANTRE - ISR A PR Zh il
SBIRIESE (Noga, 2010D) - iFELEEHGIE AL
VIR BIFEATIRIR - BRI i By B A
(EEHEBR, 20006) » St E A B IRF AT B /KIS
B - FRIHEG R R R AR E
7K H LSRR -

Fig. 5 Multifocal ulcerative lesions found on the skin
of grouper affected by Mycobacteria spp. in 2012.

Fig. 6 Typical granulomatous inflammation found in
ulcerative dermal lesions taken from diseased grouper
infected by Mycobacteria spp. (200 folds, H&E stain).

granulomatous lesions after acid-fast staining (1000
folds).

S [T RELE AT BRI 1 45 1 R I S B 2
PR PHERLT o PEEE R ZICER i Bt 0 A A i PR
B BRI - BLESAHRASEERE - A
WFSETaH - MR T R B JE A PR AR 0 B
B RGRB > K2 LURITR 2 2 %8m0 5 e FEE A
EIRBHA Ry L - B BRI R R MW kL
BEAZ S E SR (FR—EA) > MEEEHE
PRI i AN ARV R © AR I B
BB B REAA BT HER - HEHI m] RERS I
FRIRF > B A AR TS B L - 5 B EAE
A SR P R R A -
FR AR B AE A0 B £ B 15 1 R A P R
BRI G LA ZE RN BRI B > RIS A RS
IBHHRRH > B2 102 FRAEHIER BT RE
KA T AR S - B L A L R
WA MR - (AR P REEs 2EA SER R R A
Mo REAHLREN GBSl SR S R A (RE
2, 2013) > FFA R L R AL L BRR HER
CPERR D B R > Bis H o RS SSEAN 5
G B A S FR T B R T PR T - It
ETS AR AL ~ TR EES BRI IE S ST FE BE A ~
BUGREAH SR EEBREE R TE = 5L

FHAN B B SR BRI T 70 AR EESE - &%
B B AN [ B e B S U B B R A - TR
BRI A DI m PR A GR - Itk " TER
HRIGR ) OB GERGHE, 2010; ZESE, 2011)
R FEUE A 1 3 AE o BE/K BR BRI B A B
HSCEE S RN (R B B S PRI 5 2 I R FE R
WK EHE (Roberts, 2012) » ZRIE I RAKIFABE 5
B B R T SR T A R - LR RS R B AR



42 RGESE

BIRERGHINGR - ik d sl s B R R R
shfarels - HE T A hEtE s e a s
ARSI AINNY KU R295 75 5 R IR R FE RS -
B AR B R BT A bl R P A R H RO
fii (Buchan, 2006) KICEHEFEEITIEER] > BIAG
B FRZE SEAE DEON B S E BRI fa A R iRl
g - TEkbeREE B asm B en
REI100 55100 5B 5 A 5L
TrEmE SRR - HESE 3 F - KoY
2 ~3 WEEARS FRER (5, 2012)  BEEMR
By e E R A S RAE T o bl = R F %
Rl > FEIN_EEIAERE EAE R NN VIZ R L
F (Kaietal, 2010) FTEFERAEZES 1% HEE
AN KR AR 2R T g ke R P 28 A A S HIE s B
FTR SRR MRS - WA R AV B EE e R I
A PR SR e A TR SRS
e BRAR I A BEEE Rl S B P Y R > SR AR
W TIIRIER - B2 2 W R B AR T
PIREANTFEERRT A E RS - BEER RS B AR A
JIRETERAE R ~ PR A Eih - ik
R B REEE R B AR AR - A
Fets H 2 BB I SR PN 2 s R T ik 15
HE B R - A E 2 H AT B P
JPES Bt IR R » R0 B R B2 P
WHRE IR S AT GBI Ao BER I AESE - it
Gh > BREEOLSIA NS o i T ER PP BT B f
AT FE AL TR BORIER T R TSR e T 1H) 2
B%5 -

R

AWTFERI TN - 2RI KRB SRR
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ABSTRACT

Jiadong Township in Pingtung County is a high-density grouper raising area for growing out farmed grouper.
In order to determine the disease-related problems that occur during the grow-out phase, we accepted cases for
examination submitted by fish farmers from January to October of 2012. After finishing routing water quality
measurements and clinical examinations, we also collected and sent samples to the laboratory and carried out
subsequent pathological and molecular diagnosis. All the experimental data were analyzed in order to establish
farmed grouper disease prevalence data. We collected 965 diseased grouper cases and categorized the data into
types of poor water quality, parasitic disease, bacterial disease, viral disease and others. The disease prevalence
rates ranging from highest to lowest were poor water quality (47.56%), parasitic disease (45.49%), bacterial disease
(36.17%), others (12.75%) and viral (6.01%). The main reasons for the poor water quality were high nitrite
concentrations, high ammonium concentrations, high organic matter concentrations and abnormal pH values. The
prevalence rates of parasitic diseases from highest to lowest were Cryptocaryonosis, Datylogyriasis, Trichodinosis,
sea lice infestation, leech infestation, Ambiphrya infestation, Amyloodiniosis, and Centrocestus infestation.
Cryptocaryonosis was commonly found during the low-temperature season, and other kinds of parasitic diseases
usually were associated with poor water quality. The bacterial diseases were divided into bacterial dermatitis (349
cases) and systemic infection/peritonitis (41 cases) based on external and internal infections, which were caused by
Vibrio and Streptococcus, respectively. These two bacterial diseases were common during the high-temperature
season. The total number of viral disease cases was 58, including cases caused by iridovirus and nervous necrosis
virus. Among the cases, most were iridovirus. It also indicated the iridovirus infection commonly breaks out during

the high-temperature season.
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