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Diseases of Aquaculture "Animals and Prevention of Drug Residues
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ABSTRACT—Fish pathology is one of the main scientific bases upon which this expansion
in aquaculture has been dependent and requires a wide knowledge of the environmental const-
raints, the physiology and characteristics of the various pathogens, the responses of the host, and
the methods by which they may be controlled. The primary disease and parasite problems in aquacul-
ture animals relate to viral, baterial, fungal and protozoan epizootics. Parasitic nematodes, tremato-
des and cestodes are commonly found in aquaculture animals, but seldom are they present in conce-
ntrations sufficinet to cause significant problems. When an epizootic does occur and chemical treat-
ment is indicated, the appropriate chemical must be selected and properly applied. We have antibio-
tics, sulfa, nitrofuran and other chemicals for treatment of fish diseases. Some may be mixed with
the feed during formulation, added to the pellets of feed as a surface coating, given in the form
of an injection or used as a bath. Even though a drug or chemical has been officially approved
for use in aquaculture, the substance should never be used unless there is a clear need. Some
of the reasions for this view are as follows: (1) the constant use of antibiotics can lead to the
development of resistant strains of bacteria, (2) biofilter efficiency may be impaired or destroyed
by chemicals added to closed recirculating water systems, and (3) the injudicious use of chemicals
can have a damaging effect on the environment as well as on human.
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Table 1. 358 MAKS Fe AW FHEJ 48
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2) AEEDNE BT 93 Ay
RZIE

Bk fe8s hEEE
BEtEA A% B
3) nlolllql o Ay

rhabdo virus group
VHN virus
[HN virus
SVC virus
SBI virus
PFRD virus

reo virus group
IPN virus

herpes virus group
CCVD virus
herpesviru salmonis
OMV virus

icosahedral cytoplasmic DNA virus group
LD virus
PEN(VEN) virus
EVE
EVA
EVEX

4) Aol o7 Ay

Gram negative anaerobic bacteria
Vibrio anguillarum
Vibrio parahemolyticus
Aeromonas hydrophila
Aeromonas salmonicida
Edwardsiella tarda
Yersinia ruckeri
Klebsiella cyprini
Pasteurella piscicida
Flavo, branchiophila
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Table 1. Continued

Gram negative aerobic rod bacteria
Pseudomonas fluorescens
P. anguilliseptica

Gram negative aerobic gliding bacteria
Flexibacter columnaris
Flexibacter marinus

Gram positive streptococcus
-Streptococcus sp.
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Table 1. Continued
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" Cryptocarion irritans
Epistylis longicorpora
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Eimeria spp.
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Myxobolus koi
Thelohanellus sp.

10) TR 2 A
Nosema takedai
Glugea plecoglossi
Pleistophora anguillarum

11) B4 23 AW

" Dactylogyrus spp.
Pseudodactylogyrus spp.
Gyrodactylus spp.
Tetraonchus spp.
Benedenia seriolae
Heteraxine heterocerca

12) “AEe] o1’ Ad
Metagonimus yokogawai
Diplostomum spp.
Galactostosomus spp.

13) kel o7 Ay
Bothriocephalus

opsarlichthydis
Callotefrarhynchus
nipponicum

14) Rie] A7 Ax
Philometroides cyprini
Philometroides seriolae
Anguillicola crassa

15) &9l =gt AW
Acanthocephalus spp.
Longicollum pagrosomi

16) PR <l Ay
Lernaea cyprinacea
Pseudergasilus zacconis
Caligus spinosus
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californiensis
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Roxinela maculata
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Table 2. JEAERMF HMAERS FAXEGERATRES BRE)

B OH A B o]  xum] o] WiAe] <oJo]  Fo] 2o

J#A 2] k¥ Alkyltrimethyl- ArEmE O X X X X X X

ammonijum Ca. OTC '

(A4 ¥-) Oxytetracycline HCl FEHEMNE O O X O X O O
Chlortetracycline HC1 @& & m & O X X O X X X
Erythromycin ARHENE O X X X X X X
Spiramycin enbonate = S H HE MB O X X X X X X
Kitasamycin FiREGmE O X X X X X X
Ampicillin FEREmE O X X X X X X
Thiamphenicol AxEmE O X X X X X X
Florfenicol ARENHE O X X X X X X
Oxophosphate AnamB O X O O O O O

g2 B B X X O O X X X
Sulfamonomethoxine AREsmE O X O O X X X
& Na. 1% 73 W X X X X X O X
Sulfadimethoxine e % mE X X X X X O X
& Na.
Sulfamonomethoxine+ £ ¥ ¥ ftn & X X O X X X X
Ormetoprim

O: EFHRHE Y RUBEREBED D

X: BREAHEYA EATTY HAHSEREZRRNY.

*: GEF FHE

EHmtERt TAUE2kES Bl st
=X

Frele] AFddEe X5 A4 d3 &
ol e Azt X gaFAoZ siuE, FAA
A wo] AMgE Qi) I, oI GEL
A A X8 ko] oz, «ue) e
e} 3 ATFARAG, 2299 F9 3§
S FEEsh ARSstEaA ge BA7) ofriH
I Q) of e 3hst g Al o) F4-2 o] <kl
g WAS ehlis ATl SUsA He,
oFANe Xart THEA Hoh GAUAF
A7 R plasmidell &Js] Aol A7l Aol
B, oL AHE A7 F5H-2) F, Aero-
monas hydrophila, A. salmonicida, Edwardsiella ta-
rda, Streptococcus seriolicida, Pasteurella piscicida
9 Vibrio2 48] &= 9lc}k o] R. plasmide]
o MAFS FAFNA da] FE= gl o

FH 72 R plasmide ¢AF #3E 72 F
%5o]2 Ao g IdE ATREME T4 R pla-
smidshe Ao chZdh 7 olf WYFeRYH
7A%% R. plasmid®] DNA T+2+ hz Bl
o8 g}, @iFRttel ARk 2, A hydro-
phila®} A. salmonicida Ato)v}, A. hydrophila$} E.
tardartololl dolME FIF T2 A= wid
Ack 249 o F #Hd7e=zRE FHEH R plas
midE FARA §A-R Q4o gaix, 7RA
HERER 2 BEAEE $44 F2E R plasmid®
s, Age] detr FA3ich

RN TS FA Aol AS] 8ol glolA ATk
gqe sstegAsl 98l Alesm, d4EE
s, WAgTe] Agse) Z7leA Aok A2E
B3 A7} ARE e, 2~3d ol wEAl
2 Ao iR AW AAFe] E@sHA =) FAE
go)] AMgshe AR 23A g e
WAEe BT 843 dacd geewAd
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RN A ¥ WA SEe WY 5
gokx & % A

gube A sk}, Aol dE SEe
AE, JolrbA shetanials] el ALeg A
oA, EZY 298¢ =% 0 U =Y,
Aro] RASA YEF VAR BHE FAIS
£ o] wigtalsio,

EYo| BE WA oy

A FHelle 2049F59] FE4 2gFe] ¥
5o AlgAd AwE JusiAY A5 FHo=
AHE R itk o)E HflE YR j’l"é“%“&ﬂlﬂ
At A=A mEe iy e
gefolr ZHE <k&Ae] He| F-2 erythromycin
AY $ATL 91 FEAE 4 gl Tl e
o}A] ojFefjAje] ofA AFFEFe AFL
R AAIA g3 glov AES A sl
AEZde daAEAC] AFIHAA= o=
TR A5 %A FAEES dUEY &
# AAelA Forlke HASA ol wekA
g9 £ 5& ZAER g dAk 4 FAFE,
otE Fol gk 57|73 A2 wety kA
F71 s 2FE ] AR ARAY BAlEeE JF
god ok gy Fag Y 59 A6 gk
FUT ofAlel A FEO s E Fodfekal
FA717E Fol AR o A7) ool AR

£ ZH3 7] Ao FHFARE old
i3 AFu)ztgde da) 28 Fo ok

Table 304 B.%o] Fujoll A &r}slo] AjAsn
sl A sFA ¢ FAY A= sulfadimethoxine, sul-
famonomethoxine, sulfadiazine 52 A3A%, ox-

ytetracycline, tetracycline, doxycline 5-9] =&z}
A}e) 22, ampicillin, amoxicillin 5¢] HJA2 A,
oxolinic acid, nalidixic acid, flumequine, piromidic
acid 5-9] 4-quinolone#), erythoromycin, kitasamy-
cin, spiramycin 52| macrolides Z2]3 thiam-
phenicol, fumagillin, neomycin, trimethoprim 5|
5 zo wmame du2 mEAT Ut o
A ALg- S WA Fe Sk o} BHog
MR A o)o, ALg 43 WSS 2 4o A8

2222 AMS-# w9 AR &FFolc). AME- £943
Fo 7173l wpebA] o Fefr|zbe] vl2A e
AUk dA FHFAAE FAol 2] i
S Ao FA)7) gick s chlorampheni-
col#} nitofuran Al 59 FEL 2 AM-E HF3]
At olony FE9 ko] I wHAHES}
deEe dz2 A3 dgste ARdAg wE
AE] HHAS FHFo A Il AZE A]7]7]
st 23 glon} FAHAESY] FARFE 2
B A7 oS s Aol & o A}
EHc}

GE S A FHeigde] aEY AL FAAFE
o d¥ 7IZEs} Z7] Wl FARE F9 2
Fopdle) bHAel B3 AFvL e Agsz
Stk wEbA] FAREEE FES Ee A A
4718 s APt Ytk & FAEE
FF gdFe FHE A 2 ddEE
ko) AT ASole AHTFAE BEES
i ok =¥ FAREO|W FAFAEE dF
EAo] BFeA] UEE EpERES SRR
B HHER) A gk A = gol - AL8-9] ZF A o]
AR FAE 71t ek F AdFY AxRAe
olebg e AR wR|El] st 2 AR gt
ARE AHERA AFsleE oFspsla ok
=g Table 3] W43} 2o] ARG o729 &5/,
A, 3R AL, FoR1AHAMEEAIZIZDE
A3t 9o, AHEAE o]l A E ol Y3l
ofapate] 74A] FA71 = glck

1990 109 A d&elA FAZE e I
FAFELE 7EF(U], To], 249, o, WA,
Fof, oo, FAdAUEE F 1359 7
AEAE A2 33 glcKTable 2). Forizle]
oln] M=o} gl oFAlE oxytetracycline, chlor-
tetracycline, oxytetracycline AHg-tEu-5<, sulfa-
monomethoxine, sulfadimethoxine, spiramycin, ki-
tasamycin, florfenicol, thiamphenicol, ampicillin,
ormethoprim Fojud, kAol weha] Hbe], km],
WA, £of, Lo Foll ALY F UEF FHELHo]
9lcKTable 3). o]5 <kA]l 9Jdl= amoxicillin(*3]),
colistin(-2-]), tetracycline(®}1), doxycycline(*lo9),
lincomycin(¥}o]), josamycin(#to]), noboviocin(*#}
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Table 3. &4 A S2W SEE 285 MB 2IE

g 7 9 &
FET 9 Ay Aol A5
£ F Fopizt £ F R
Oxytetracycline u} o) 50~75 mg 20,304 u}F o3 50 mg 20
HCIAL= A 7HA]) = o] 50~75mg 30 £ ©  50mg 309
WA ¢ 50~75mg 30 LI 50 mg 309
%+ o} 50~75 mg 304 % o 50 mg 30y
o o] 50~75mg 14,309
B A S 50 mg 25,30
2> o] 50 mg 10d
A S 50 mg 304
o) 7] 50~75 mg 304
Oxytetracycline v}k | 5~30 mg 20,304
HCI(FE-A)) = v} 5~25mg 7,304
L I VS 5~30 mg 7,309
% o} 5~30 mg 7,304
°) o} 5~30 mg 7,30
3l - 5~30 mg 7,30
L 7] 5~25mg 30
Alkyl triammonium b o 50 mg 209
Ca OTC(ALE A 1A
Chlortetracycline v} o] 50 mg 104
HCI(AL2 3 7}A) WA e 50 mg 159
Tetracycline HCI 2 o] 6~30 mg 124
(AHEA 7D + o 6~30mg 104
) o] 6~30 mg 109 u o] * -
A s o 6~30mg 59
WA o 30~60 mg 104
v} I g} =) 30~60 mg 10¢
x | 60~120 mg 109
o o] 60~120 mg 109
Tetracycline HCI < o] 12~24 mg 109
(eF2A) % o] 12~24 mg 104
u} o} 12~24 mg 5,109
A Y 9] 12~18 mg 54
WA o 12~24 mg 5,102
u} 3 2} X 12~24 mg 5,104
il o 12~24 mg 10d
Doxycycline hyclate 33 o] 20~50 mg 70
(AFEH 714D H} o 20~50 mg 304 * —
OTC HCl+Neomycin ¢ £ OTC 25~62 59
sulfate(ALE A 7FA]) u} o] OTC 25~375 304
NM 25~37.5mg
Fof, ol OTC 54~21 74
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Table 3. Continued

g = L
B ¢ A3 el 2 Rl R
& # FF7I £ F  FE
W A o] NM36~145mg
o], ye
OTC HCl4Neomycin ¢ %  OTC 25~75 5d
sulfate(2F-8&-4)) NM 1~3.0mg
%0, 9o OTC 9~18 74
WA o NM6~12 mg
=m|, uho]
Sulfamonomethoxine W} o] 100~200 mg 10,15¢ L2 o]  200mg 15
(& Nagd) L1 I 100~200mg 15,30 WA e 200mg 30
(AFEAZHAD % o] 100~200 mg 159 53 o]  150mg 154
& o 100~200mg 15,30 2 o]  100mg 159
%) o)  100~200mg 10,159
3 o] 100~200 mg 10
o o] 100~150 mg 304
Sulfamonomethoxine % o 10g 15¢
(Z-&Nas)}(2F-&-4l) (1%2149)
Sulfadimethoxine % ] 100~200mg 1530 & o] *
Na(ALEH71A) W = o 100~200 mg 30d
71 et o H 100~200 mg 154
Sulfadimethoxine % o] 40~200 mg 15,304
Na(eF-2-A)) W Z o] 40~200 mg 30
7l gt o F 40~200 mg 15¢
Sulfamonomethoxine 83 o] SMM 15mg 154
+ ormethoprim(AF&.3 7}4]) OMP 5mg
Sulfadiazine + o] H  KM3.24~648 5
Erythromycin+ SD2.7~54
Trimethoprim TMP 0.54~1.08 mg
Ampicillin trihydrate % o] 5~20 mg 54 H} o 20 mg 59
(ArE371A)
Amoxicillin s °] 20~40 mg 574 |} o] * -
(AFEIHA)
Amoxicillin+ u} o AMC 5~20 mg 74
Guaifenesin(A} 2.3 714)
Amoxicillin+ 9} o] AC10-15 21
Spiramycin WA o SPM 2~3mg
(ArEHA L oF&a)
Erythromycin )3 o] 25~100 mg 7,30 vt o] 50 mg 30d
(At2371A) o | 25~100 mg 309
WA o 25~50 mg 304!
.5 o] 25~50 mg 7
Spiramycin embonate o] 25~40 mg 7d L'y o] 40 mg 30d
(A=A 7D < ! 25~40 mg 74
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: g = 4 &
ofEw U AY el F A5
& #F FFzE £ F F¥
Kitasamycin H} o 80 mg 20 80 mg 209
(A5 A 71D 7] & o % 80 mg 309
Oxolinic acid u} o 10~30 mg 20 u} o 30 mg 16
(ARFEAZHAD o ] 5~20mg 20,284 o) o] 10 mg 289
W o# ol 1~20mg 18209 oA o 20 mg 20
% o] 4~20mg 20214 & of  20mg 214
& o] 5~20 mg 7,14 & o} 20 mg 149
Oxolinic acid H}k o 10~20 mg 14d u} o] 20 mg 16
A detA) % o] 5~10mg 284
LU S 4~20 mg 254
Oxolinic acid LI 1~10g 18« L1 | 5mg 259
(&4l Lo, lo] 1~10g 59 2 ¢ 10 mg 149
%o}, 9l
Nalidixic acid o E-4 2mg 79 o], 2of * -
(k2714 R
Thiamphenicol u} o 2~5mg 159 L3 o] * *
(A7)
Flumequine o], Yo 6~12 mg 74 v} o] * -
A=A 71D Fof, e
%o, o]
Piromidic acid o} F 10~20 mg 20d WA o * -
*FEA71HAD)
Fumagillin o], %o  0.75~25mg 289
(AL2A7HA) WwooFF o
Fumagillin odel,  Fof 3mg 284
(&) LI

Florfenicol( At& A 7}4))

D -

AR D9l 37 AF kg AU &%, oFAA DSl kg 1 43

* abgo] Blgsle] glont AR $EoR £3 W FoP|e R

—o}x] Feprlzbe] AAsle} olA ohig A9,

$9)

@¥=ol|l M JAFAAA Fopr|Zt A E YL T Folo, AAE FA712H2 FEAFHA

AE SRR A BT A,

o), oieandomycin(*}¢]), piromidic acid(®§#+el),
flumequine(*¥e]), nalidixic acid(Ze], 40, 2°3),
sulfisoxazole(t}e], &0, 40, &9), trichlorfon(*}
o], odol) Sol A= ot For)| ke o3
A=l A @& AAelH, AA o]F 4ES
GAAd el T AT 3] AL gl AR
224 Qv dEoAE 1990 1049 o] F oxytet-

racycline 2}£-#), chloramphenicol, diflazone$} fu-
razolidone 25 o4 H$AMEE AH4E 4
A stk '

A ForIE FAMEEY 5 FHAAE
Foj 45 Foi7)zbe) weba] GElx]7) fFo] 4
FAEEY] A AFl o2 RS FHusp]
Astede A SE] Al wlety HAd A&
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