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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 controlied. 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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OMV virus
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EVEX
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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.
Streptococcus faecalis
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Table 1. Continued
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Nosema takedai dejze] W glugeaZ
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Lernaea cyprinacea WkEe ey
Pseudergasilus zacconis 20]9] ergasilus &
Caligus spinosus el 9) caligus 3
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californiensis
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Eifeie] B2 A4Ys AT, dAledle 259
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Table 2. FAAERWE RmAERGS EHERGERTES BRD)

B H R & ol  Emj  2o] iAo oo  Fo| o]
J+A 2] ok Alkyltrimethyl- HHEmE O X X X X X X
ammonium Ca. OTC
(f-EAE) Oxytetracycline HCI EEEmME O O X O X O O
Chlortetracycline HCl wHEME O X X O X X X
Erythromycin EEEmey O X X X X X X
Spiramycin enbonate EREN® O X X X X X X
Kitasamycin FERHEMMH O X X X X X X
Ampicillin wEEmE O X X X X X X
Thiamphenicol FrREmE O X X X X X X
Florfenicol MEHEmE O X X X X X X
Oxophosphate A HEmE O X O @) O O O
g B B X X @] O X X X
Sulfamonomethoxine wEeasmE O X O O X X X
& Na. b3 7S # X X X X X O X
Sulfadimethoxine oK o mE X X X X X O X
& Na.
Sulfamonomethoxine + OB & m® X X O X X X X
Ormetoprim
O: EZBHEM RESEREBRES)Y.
X: ETRAE FERATR ] REEERERE Y.
*: JEFTE EHW].

BNGtED sAE2ockE o] EHMol chEt
=MH

FAole] AAAASS AR A o= F
5o sistaA AgEAqes /piEe, A%
ol 4] wol A= ik v, ol2f¥ fFE
Ayl YA 2 g Pake] ol dibe] EXow
gt @A ATFAEAY, 22Ud 59 Sy
& FREEA AbSstERA g2 FAI7} of7]H
3 9lek olepzk2 seta gAY Fa-2 o] oFe
g WS el Rl Fe] o1 =,

FAge 2B/t THEA "ok AAHAES
hF-¥-2 R plasmidel] 2j3] Aol A7|e o)
22, AFHEUE JAME A7 272 &, Aero-
monas hydrophila, A. salmonicida, Edwardsiella ta-
rda, Streptococcus seriolicida, Pasteurella piscicida
Y Vibrio2 %€ &5 ¢t} o] & R. plasmidel
g WAL SR A dy] FEH Ut o]

S8 7] R plasmide 4Ag F2L 7M1 7
o] HAoF, o ALHEME +9H2 R pla-
smidel= Adato] thEc) 7t oF WUFeZHH
A%" R. plasmid®) DNA FZ& BE FEEEel
o3y e}, R AR 22 A hydro-
phila®} A. salmonicida *}olv}, A hydrophilas} E.
tardar}elell QleiME FUI TR Ax UAHH
Aot A oF wWdFezHE #HEFH R plas
mide GAWA AR dge] detx, ZJEAQ
HEIEE U EAEE 43 2= R plasmide]
Fedx, Ade] Hete Fdsich

JAU AT FA Aol A9 - o)A A
898 setedyArt gy AHeER, FEsed
shedl, WAdake] A= Fr1slA doh M2
3tawA s fetEelx, 2~33 oWl WEA]
L oAlel djgt R Fol EEEA Hel SAE
el AMEste AT %A e A
WAdwel HEEE7 #3438 o2 ssteyal s
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FAA A AHEshs & WIAFY] FEe A
ok & 5+ At

2ubE AW A, el W FEFAY
ZHE, volrhx etanisle] utd AH82 HA3
geozA, WA 28& %F 47 Aok =7,
Avjo] wAEla] U=E SAZAI BPHE FA3
= el ahEE s

By BE UX oy

Al Fulolle 2095 FEE ofefEe] 4
o] o Al AWE AWsAY AR FHog
AREE AL Qleh ol BAIE R A EEAol
Ao} SAYEAAA 2 A B2 NEE AR A HA) ¢
Hefoln 7HE <F8Al9] e F-2 erythromycin
27 AR A3 FEAE ok ik Flel M=
o}3] offell Ao <Al AFE Lol GAFP
ZHe AAEA S vt AFHAHEA 2o
A EZde dFdEAe] FFIIME o)
REKEHS 35 FA FAEES iy #
A Ao For7He HAIEHA jhell webA
oo 3 5& AR 3t Ak A FAEE
AGF Fogaf Fof7|7ha) FoiZd el whefad bA
Fob7|Zbg oFES AR A HAEEE AR
sto] gl e A3y T Fo A wgahA
3 A9} At FEel dIdx Fofgsk
F7)7k Bol ME B A} 9] AHgEed
55 2 7l HF FHFARE ol
o3t AHujatdS A 23 Fell sl

Table 30|41 EEo] Fwiell A #7bxe] Algsx
gl Akt Al9) Al sulfadimethoxine, sul-
famonomethoxine, sulfadiazine 5-2] A3}, ox-
ytetracycline, tetracycline, doxycline ¢} ®HE=}
Ato]Z2)F, ampicillin, amoxicillin 59] #4214,
oxolinic acid, nalidixic acid, flumequine, piromidic
acid 59} 4-quinolone|, erythoromycin, kitasamy-
cin, spiramycin %¢] macrolide”] Z12]% thiam-
phenicol, fumagillin, neomycin, trimethoprim %-¢]
s 22 AR ddE fmlEEZ ok olE
kAo Alg S-oF HYF FE 84 A Ao R
ARERE 7 o], ALS- S3F WH9F T 492 XE

FAoz Sy ofo] AMS- f-gfolr) AME &3
Fof 7|74l whebA] o FoFr)7ke] tl2 A Yehd
ek @A FHFAFANE FAol 7] wEel
A EAM7F lokxz s chlorampheni-
col¥} nitofuran Ad 59 FE-E 1 A& HA3F
At glom GE] kA i wARHRI)
drEe A2 A% ofgsled RS e
AFe S grgos I A7E x)7)7]
Aste] P23 glov) FAAES] dANFE B
B A7 oS B3] zysejel & oy i
=3

A& 7S FAo]ie] WEe] glar FakAlE
off & 7zxrt Z7] Wi FARAE o A
FrobAlel kAol e AFvE WiE AYsw
th webs FabEsEE 58S ogEe] k" A}
471F5 "kt Agska vk & FA5Ee
FTHe okEY FRE AHsl] 1 WAFEE
Aok EF S AR ARl AHETAE HEE
g ik EF FAHEoh A FAE R &7
Elo) AR AxE e HEERERS) FHRMA
T EHHFEDA e} Az gl A48-2] 2} chA o
AR AE sFeta ook & ogEe] Az
2lefkEe AFE WAIE7] fiste] 1 Abg-o 3
ARE AR A AFseE oFstslu gl
=gk Table 38} W47 o] AMEA o] Fe] £57,
AL, 3N AR, FAITHAMEERITIDE
AL 9lon, AHEAE o]#d A E oIt e R
APy el AR A7 He sk

199041 109 #A deoll4 Falsla s FA
TAREELS TET(He], En), 243, oo, WA,
Fol, 2opo|n, A FdEL F 1359 A
BEHE AR 33 glcKTable 2). F2F7]7ko]
olo] MAE o] gl ekl oxytetracycline, chlor-
tetracycline, oxytetracycline A9t ®2 -84, sulfa-
monomethoxine, sulfadimethoxine, spiramycin, ki-
tasamycin, florfenicol, thiamphenicol, ampicillin,
ormethoprim Zolm, <kao] ule}a] wle] wu]
Wakod, Frof, 2of Gol| AMET ¢ X E 345 o]
SlcHTable 3). o] 5 <kl ol % amoxicillin(#ed),
colistin(2¢1), tetracycline(®}), doxycycline(*}<}),
lincomycin(¥+ed), josamycin(*}e), noboviocin(}
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Table 3. ¥4 £ W SHE 4R AE JIE

¥ d s
dEY ¢ Ay el F Aol 5
& % Fef73t £ ¥ FRd
Oxytetracycline H} o] 50~75 mg 20,30 v}t o] 50 mg 20
HCI(A L5 3 714) = a] 50~75 mg 304 = o] 50 mg 304
g A o 50~75 mg 30 WA of 50 mg 304
& o} 50~75 mg 30d % o 50 mg 30
o) o] 50~75 mg 14,304
U I 50 mg 25,304
< oj 50 mg 104
il 2 50 mg 304
o) 7] 50~75 mg 30d
Oxytetracycline Ht | 5~30 mg 20,304
HCI(}&-A) = ] 5~25mg 7,304
L1 I 5~30 mg 7,304
+ o) 5~30 mg 7,30
< ] 5~30 mg 7,30
A = 5~30mg 7,304
o 7} 5~25mg 30
Alkyl triammonium e o] 50 mg 20
Ca OTC(ALE A7)
Chlortetracycline ) o] 50 mg 10
HCY(AL= A 7HA) WG o 50 mg 154
Tetracycline HCl > o} 6~30 mg 104
(ArEH 1A & ] 6~30 mg 10
u} o] 6~30 mg 104 ls ¢! * -
A 7 e 6~30 mg 549
W o 30~60 mg 10d
vl 2 A 30~60 mg 10
= o) 60~120 mg 109
il o] 60~120 mg 10
Tetracycline HCI 2 o 12~24 mg 10
(2F-8-A)) % o 12~24 mg 10
L o] 12~24 mg 5,10
A g ol 12~18 mg 5
LU ] 12~24 mg 5,10
u] I 2} 7] 12~24 mg 5,10
o o] 12~24 mg 104
Doxycycline hyclate = | 20~50 mg 70
(RIEA 7)) L's o] 20~50 mg 30d * -
OTC HCl+Neomycin ] # OTC 25~6.2 5¢
sulfate(AL2 3 7}l u} o]  OTC 25~375 30d
NM 25~37.5mg
Fo], oJo}  OTC 54~21 79
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Table 3. Continued

817

¥ = o
B 9 Ay A F e B S R
2 % Rzt 2 F FrI
W A o  NM36~145mg
], o
OTC HCl+ Neomycin ] $  OTC 25~75 54
sulfate(2F-§-4) NM 1~30mg
Fo], 9lo] OTC 9~18 7d
W A o  NM6~12mg
w], Hpo
Sulfamonomethoxine % o} 100~200 mg 10,15 H} o] 200 mg 15
(Z& Nagd) L o 100~-200 mg 15,301 LU 200 mg 30
(ArEA7HA) 3 o] 100~200 mg 154 + o} 150 mg 154
2 o] 100~200 mg 15,30 e o] 100 mg 15d
2| o 100~200 mg 10,15¢
X o] 100~200 mg 104
o o] 100~ 150 mg 30d
Sulfamonomethoxine % o] 10g 15¢
(FENa)(F&-A)) 1%X45)
Sulfadimethoxine % o} 100~200 mg 15,30 % o} *
Na(A+& 3 714) LU | 100~200 mg 30
7] B 100~200 mg 15
Sulfadimethoxine =3 o 40~200 mg 15,30d
Na(2}-&-#)) L] o] 40~200 mg 30d
7] et o] F 40~200 mg 159
Sulfamonomethoxine = o] SMM 15mg 154
+ormethoprim(AL&.3 7}4)) OMP 5mg
Sulfadiazine + o 5 KM3.24~6.48 5
Erythromycin+ SD2.7~54
Trimethoprim TMP 0.54~1.08 mg
Ampicillin trihydrate %} o 5~20 mg 549 H} o] 20 mg 5d
(AFEA7H)
Amoxicillin s S| 20~40 mg 57d v}k o] * -
(Ar=27HD)
Amoxicillin+ u} o] AMC 5~20 mg 74
Guaifenesin(AL 5.3 714))
Amoxicillin+ %) o AC10-15 21
Spiramycin W o] SPM 2~3mg
(AFEHA F oFEA)
Erythromycin v} o] 25~100 mg 7,30 L3 o] 50 mg 30d
(ALBA7HA) o o 25~100 mg 304
L} o 25~50 mg 30
+ o 25~50 mg 7d
Spiramycin embonate W o] 25~40 mg 7d Hh o] 40 mg 30
(AHEAHZIA) < o] 25~40 mg 74
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Table 3. Continued

g = e =
459 2 AY el o Fel
£ = Fe £ ¥ F
Kitasamycin ut o 80 mg 20 80 mg 204
(A& A 7H) 7] € o # 80 mg 30¢
Oxolinic acid 1} o] 10~30 mg 20 vt o] 30 mg 164
(FFEAZHAD o) o] 5~20mg 2028 < o 10 mg 289
WA o 1~20 mg 18,20 WA o 20 mg 20
% o] 4~20 mg 20,21 % & 20 mg 21
& o] 5~20 mg 7,14 < o] 20 mg 149
Oxolinic acid v} o 10~20 mg 14 ut o] 20 mg 164
(3 EgA) % o] 5~10 mg 28
LI S| 4~20 mg 259
Oxolinic acid Wz o 1~10g 18 LIS 5mg 254
(¥4 Lo, o 1~10g 5 & o] 10 mg 14
Fo, <o
Nalidixic acid o] A 2mg 74 gro], 2o * -~
(LR A7) %+ o
Thiamphenicol u} ] 2~5mg 15 'S o * *
(F=A7H)
Flumequine ol  Hio] 6~12 mg 74 v} o] * —
(ALEA7HA) Fof, <o
o], @ Ao
Piromidic acid o] i 10~20 mg 20 L I ! * -
(A& A 7H)
Fumagillin olo],  Fof 0.75~2.5mg 28
(AFEAZHAD WA o
Fumagillin dol,  Fof 3mg 28
(2F8-A) I
Florfenicol(AF 5.3 7}4l) u} o] * _

—obal Foprlzte] AAHo] A okt Al
@@ At WAL Fop 2 A BT e £ Foln, AR FIrIe FEAERA
AE AR Aol A wralE A,

o), oieandomycin(®}el), piromidic acid(*§ &), racycline °¥&-#, chloramphenicol, diflazone®} fu-
flumequine(®]), nalidixic acid(Zel, o, &), razolidone> 2 YAlE FAEEA] AHEE
sulfisoxazole(®}o], ¢jof, %o, &), trichlorfon(} A it

7ol oJof) Fo] Al w glort Fekrike o oA For|7ke AR TR, FoAAE
AAgo) gz e AAe|H, A olF o4 Folg-gF, Fol7| kel wpeby] defA]7] el o4

b Aol 3 v s AL Qe Ao FAHEEe oA ARel wE RS s
orel A gl dEold= 19903 1049 o] F oxytet- 9ztel= At B2 o] Ao wpeb HAY FAE
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