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Improvement of ornamental fish management system in accordance with

development of aquarium industry

Ji Yun Jung

Department of Aquatic Life Medicine, The Graduate school,

Pukyong National University

Abstract
Improving the standard of living worldwide, ornamental fish and aquarium
industrial scale have been increased. However, almost supplying aquarium fish
depended on importation. So research of ornamental fish and development of

alternative will be required.

In Korea, some fish species included indigenous species or neritic organism,
which have high exhibition value, were required for further development as the

ornamental fish, but, output and species of fish were limited and research of that

were to seek because of edible fish—centered aquaculture in Korea.

For special aquarium fish research with development of human resources,
organized education program will be required. Also, the aquarium have to grow

for reducing dependency on import and being a role of carrying out social
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service with government.

Quarantine for preventing foreign pathogen inflow was required after import and
output of ornamental fish had been increased. After establishing "the law of
management of fish disease", ornamental fish were included in quarantine and so
import aquarium fish from various countries was difficult. It will be required that
establish a state—run ornamental fish quarantine system go through supply

companies which have enough sanitation, quarantine facilities.

After quarantine of ornamental fish, it will be important to control the fish after
carrying into aquarium. Also, disinfection management before carrying into
water tank will be important because of immunosuppression and imported
infection by transportation process. Although increasing fish drugs’ use, the
approved range of fish drugs was narrow and drug’ s misuse and abuse

occurred because fish treatment in aquarium was defined as self—care in Korea.

For systematization of disease prevention of epidemics in aquarium, systematic
management of drug’ s use monitoring and control will be required that aquatic
animal disease inspector will be included in required manpower of aquarium via .

“the law of zoo and aquarium” and treatment in aquarium have to be excluded
from self—care. Also, the most important task will be policy support of cultivate
men of aquatic animal disease inspector and providing continuous special

education in aquarium via changing role of aquatic animal disease inspector.
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@ A= QA o] wg 'y w2 AYOE fFof, S BT T

Tk A olmx] A Bl nGFFER AT AY AA L] &3}l 7]}

Eo Ao R ofFolelwms AAAGA &5t 9l ANAAEA L] A F4

dort &gy vt (Kim, 2016). A9 At dds FA= 3

chope @Al AAS Fal Ao MAE EEstua st o] ol GF A

drje] obotel 99 FRE 5% el wek FERSH=Y &£ obFely
%2 20008 BlH, £9 ofFtoel &S 2,000~5,000% TR g obo}y
w+ 5,000~10,000%, 2H¥ otFole] &2 10,000€ ol de® vwrt (o],

2011).
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AN
i
e

=49, F WX A wE™ dJAA7A 363717 SHE] o, =7t

e

A2 o] 69712 19%) = 7HE Wil T =°] 60714 (16.5%), ==
63702 (17.4%), Mek 7T7022(1.9%), #7 140702=(38.6%), oF=2]7t 47}

2(1.1%), 74 FAHN=TE 157044 1%)olt (WAZA, 2017).

% 1. WAZA AAl 59 75353 71 713 d3 (WAZA, 2017)
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2. Bl A &

2.1 #7319 AF d%

TAAS A8 529 A e 1A absdelA 2 - 3aF Akl e] FHE X
st o Qlow o] Abgle A gojFel vl LFIHHAE THA I Qo] A
AAAR 2R Adde] FR7F Foi=a 9k (o] 9], 2011). FAO(Food and
Agriculture Organization, A& =5A7]7) 9 20143 FA9 ostdA

AAR R WAEH= W] 7= ¢F 6,000F°19 AA B T

12
1%

2(2011) 7059k Hdejz FH AAl AA7E 358 uel Ao

r g
el
kit

ol n HARS FHOE A9 @ mosle] Frhsta ek (4, 2014).

A AARCE modEs wadole o 90%E FrTdolt AAstn

g @ #FA 90%= el g&l FuEH i, dA °F 4,000~5,000

.

T "ok AAM AR wH i gtk (Wabnitz et al, 2003). T2 ©

wol= 2o HEZ T3 Jojat ofFEol B (A 9, 2010).
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% 5-1. e F9 24 (=91 B, A e
2014 2015 2016
-y
23 29 23 29 23 29

5,231,221 4,504,747 5,503,339 4,554,534 5,373,062 4,789,578

AR E 5,231,149 4,498,710 5,503,258 4,548,914 5,372,951 4,783,528
7o 72 6,037 81 5,620 111 6,350
® 5-2. FAE & A4 (&9 &, d &)
2014 2015 2016
T
=% e =% = =% =9
AR AA 5,231,221 4,504,747 5,503,339 4,554,534 5,373,062 4,789,578
AR E 5,231,221 4,504,738 5,503,338 4,554,518 5,373,061 4,789,570
Zo] 0 9 1 16 1 8

- 17 -



6. Wl £ 2 FYFY (=91 A &)
Fg= =4 Fg= =4
A 19,657 - -
1 = 4,450 23 Ak 20
2 A7}EE 2,790 24 of i 16
3 = 2,285 25 vpo] %] g o} 15
4 dE 2,274 26 whak 12
5 QYA o} 2,002 27 A% 10
6 of g 1,336 28 Zeh§- 9
7 g o] A of 974 29 T 8
8 dgA 927 30 7 5
9 ] = 749 31 Z2J= 5
10 Z& o} 445 32 Eatc P 4
11 =4 369 33 s 4
12 ol &g o} 213 34 B Z1}o] 3
13 o} 164 35 3= 2
14 Bahg 159 36 o g Eglo} 2
15 3F 92 37 olstel | EA T 2
16 ez o} 83 38 r=25z 2
17 287t 81 39 1] Qku} 2
18 o 5 77 40 S PR 1
19 A = 72 41 HhFol 5 1
20 H B 57 42 vh] o] = 2 -
21 ool E 38 43 ulo] 3 2 Al o} -
22 et 21 44 1] %) -
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(Kolm & Berglund, 2003).

oA H At e ARl WAHEA HT ;A wejel whdh de W fA
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A 9T @ AdAH R A7t A 33 Vs O dd B Fd2
2 AgA B A @ B3 % T A O TR 8l 1% 59 &

A= A 7herdol wokAaL Tt (R 9], 2010).
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315, FabE AR S | (&2, &, A %)
2015 2016
gxd
A% FF FN A% FF F9
Al 61,8556 116,518 610,307 61,083 105,821 650,812
218 18,127 112,160 551,630 18,113 101,820 532,378
HE 43,292 86 4,364 42,452 92 4,980
o] 2 & 430 4,269 54,310 512 3,909 113,454
A/

AN 6 0 3 6 0 0
# 16, #E A A9 AT (A= 28dd AR Fa)
MR A5
500] st 2
5141 100 )
10144 300 9
3014# 500 13
501W#] 700 15
7014~ 1,000 17
1,001 o] 20
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AZTE AT obFtot s W Fo AAF v A vhed 22 3dA
AWE XY=, AldAd AWM O Z Norcardiosis, Brucellosis, Erysipelas,
Leptospirosis, Mycobacteriosis, Mycoplasmosis, Pasteurellosis 5¢] 312
™ Adenovirus, Calicivirus, Herpesvirus, Influenza Virus, Morbillivirus,
Poxvirus ¢ Hfolgiid ¥ &3k A [l Aspergillosis,

Candidiasis, Lobomycosis, Dermatophytosis &2 ZWo] At} (Aiello et

al., 2016). &=t v HAE 2 ¢ = WA A, AdAdE A
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K

18. g7k Bask 29 A

Genus species

Clinical signs

Disease . .
1n marine mammal

Clinical signs
in human

Bacteria Brucella ceti

Erysipelothrix
rhusiopathiae

Leptospira
interrorgans
Mycobacterium
marinum

Virus Calicivirus

Influenza virus
(subtypes A)
Parapoxvirus
Ajellomyces

dermatitidis

Fungus

Lacazia lobor

Reproductive disorders,
neurological disorders,
osteomyelitis

Brucellosis

Erysipelas Sepsis (peracute), rhomboid
(marine skin lesions (chronic)
mammal)
Erysiploid
(human)

Leptospirosis Renal failure
lethargy, anorexia weight loss
granulomatous dermatitis
Vesicular dermatitis

Mycobacteriosis

Pneumonia

Dermatitis
Granulomatous pulmonary
lesion

Blastomycosis

Lobomycosis Granulomatous dermatitis

Headache, lethargy,severe
sinusitis

Localized dermatitis
sepsis

Renal failure

lethargy, anorexia weight loss
granulomatous dermatitis
Vesicular dermatitis influenza—
like illness

Conjunctivitis

Single papule, Milker’ s nodule
Lymphadenitis and cellulitis

Granulomatous dermatitis
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wF FUR WIS AR 1R AN FoBA AT
o AA F I folok Ak A HY A BT A 0T HR

T 4w d9a (USDA APHIS) oM saAibalsiel tish glejo] o] Foix]

. @4 AdEERsNe 2Ee A sl 1l ol A48 A 2
G A nAS e FAA delaE e BAGT 9
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A 7% ANE dalstel A A2 W A, 2% 28, de) 24 9 A
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(MMGC, 2006).
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1.2. olFolg]w W FAMIEAY 24

12,1 A5 D okFolel g A £ W AF F vlm

= Fo dleE Qe A A obFobelwel A obFobElw
I 200m Golxl el AA e FEs 9 FHeEdes A s s A
A kit vk FAedE Foll obFobe]wel Wld sl s AgR A
oM Eefdr], ZREQIATIY, oF Ao o3 (S AR o] #

a3

Ae AR dlFE 132 MFEE ol%Esla o]F M x99 ASa+E 7

i

A9 A-E AR o8 AP AT AEG Agel na APA 20

2
)
ot
i3
©
jul
=)
-
|
©
"
2
il
it
=)
X
Y
e
tll
e
_{
1o
X,
=
_1
1o
o
o%
©
9
o

Al A=A st RYHE-S 20067 20079 2d3F deqi. HF

e £33 So]ex U4 (Incoming water) 2 AAFZ 432042 AldFE=
SAsR ABE FT MAL T8, e E sl wibrio  sp.,

Pseudomonas—Aeromonas sp.2l A+ & 24, Ad¥E2 ZYEHHSS
o A5 AE HAT-HS 3l FYEH AFALRHAE o717 A E
AGE A A oy PSS AXL M Fx=E o477 A M 75 A =
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9ot

7h AR e

20062 20079, 2d7F 1~249, 4~59, 7~84, 10~11¥€9] 4414 <t

Ao Sl ARG obFokel g Ul AASE M, A, B, C AHg%

EA

£ AMEHFste] 2412 ol FA| Ade At AEHS dFE LS
578 Fxe AdER 2314 2d st T 43 R EHI A 1A
s g9 AtsdHwow UeUllth A58 A Hgde 78 Ry A%
AR 507l A AdTE SAERT. olgA 2L dgE AA
3] A 3A 3t FH, 0.45mm(pore size) membrane filter (ADVANTEC,
Japan) & AFg3dto] FHAIA 1AQSISH. Filter= & a5 <otR7] 93t
1% NaClZ #7}st TSA (Tryptic soy agar, Difco, Japan), 28]3 TCBS
(Thiosulfate—Citrate —Bile—Sucrose Agar, Difco, Japan),
GSP (Pseudomonas Aeromonas Selective Agar Base, Sigma, USA) X &
Vibrio sp., Pseudomonas— Aeromonas sp..2] #5=S <15t th TSA vl A
9] FEYEL velvet replica plating methodE ©]g€3Fe] TCBS, GSP HJ A

2 K713 27°CoAA 24417 wjekallct
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B S [ e A
¥ 19, % 34 vl
Volum Biomass
pH Temprature (C) (ZH?X) © load
(kg/m’)
Incoming 8.0-8.1 11-23 0 0
water
M tank 7.6—7.8 23—26 3000 1.33
A tank 7.4—7.6 26—28 220 5.45
B tank 7.6—7.8 27—30 §) 1.66
C tank 7.6—7.8 12 §) 2.5
49 AAF=x2 B5F pHe A2 SR Q173 515 gl Ao wh

g Aot 27 Uehidet. 4719 FxelAE AGE 5o

i A Fx9

Biomass load &

- 63 -
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3% 20. AEE Al 4 Bl (CFU/ 100ml)

Total presumtive presumtive
bacteria Vibrio Pseudomonas—Aeromonas
Incoming
water
1-2¢ 4.7x10° 1.9 x10° 1.3 x10°
4-54 5.6 x10° 1.1 x10° 2.4 x10°
7-84 3.4 x10° 5.0 x10* 1.0 x10°
10-11¢ 4.2 x10° 1.0 x10° 4.0 x10?
M tank
1-2 6.6 x10° 4.8 x10° 5.0 x10?
4-5 1.2 x10* p Bl (P 1.2 x10°
7-8 g2 510¢ 9.6 x10° 2.1 x10°
10—-11 9.2 x10° 3.6 x10° 4.0 x10°
A tank
1-2 1.4 x10* 7.6 x10° 9.0x10?
4-5 1.2 x10* 6.1 x103 2.8 x10°
7-8 6.7 x10* 2.0 x10* 5.3.x1Q°
10—-11 3.8 x10* 1.4 x10* 7.0 x10?
B tank
1-2 5.7 x10° 2.4 x103 2.0 x10?
4-5 4.8 x10° 9.0 x10? 7.0x10?
7-8 4.2 x10° 1.3 x10° 6.0 x10?
10—-11 5.6 x10° 3.2 x10° 3.0 x10?
C tank
1-2 5.4 x10° 1.7 x10° 2.4 x10°
4-5 5.6 x10° 1.6 x10° 2.1 x10°
7-8 4.7 x10° 1.9 x10° 2.5 x10°
10—-11 3.8 x10° 6.0 x10? 2.0 x10?
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ohal Hofxit,

1.2.2, obFolel & BE A4 54

A=A SAZE wol dAsks A Al trEA obFrole] el 2y st
© T8 HARE Lobr7] ffske] ¥ 59k o] 2010delA 2014d3t =
Y 3708t ofFtotglFellA e F2 HAMAAS E4E T (Kim, 2016).
ol w2 s=x o] we dFo] 33%% 7HE wa AW (26%), B
¥ 21%), BAHEY F45 (20%) <olAdvh 7HE =2 #HARS o]

HE B4 exoE 4 ofs, Fx gte R gEsAv Ald =l e At

R

=
o e 2 ol AASe ABE/Y BN FHOE AW WAL
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25
20~29

124
71~92
36~48
28~41
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Spiny dogfish
Brown shark
Shortfin mako
Lemon shark
Blue shark




8

1.3. o}F-o}g

e

W aed

o)
=)

1.3.1. o}Fto}g]

bf o}

83

S|
&

oA A

SRS

o}ote)

1o},

S

o ol F2

7171 %

AAEA SGE AT ofFobel &L

s

= A== S

el A

Al
&

OO]:

=,

ol

171 o

S

Alol| RESA| A oF

wegt 499 B2o] oh] wre

TE (], 2013).

FAEh B fE s Slo] ohet 2

F7h s, s

ECE

3]

v E T

[e) <R
e =2

= 593 A ojFo] MAHA

i

M 2 gk A

T AT (o], 2013).

1o},

S

el we]7h da

3]

9 o

W25} o] #7]7)

-
R

- A=
- T

4 AEESo] Aot

PN
T

Eis

OO]:

t}

[l

Pxe)
<3

LA RN

-70 -



59 BRI AsIAE veT Aol ol FAsolo} 3t7] Wil ofFol
PEeNE EHAHN LRSS 4T FEST Uk (o, 2013). BESRA, B
2

[e]
A, g olnz

)

2 RS A sed AA AEE FE

FAE PRI EA el BFEE B

o

ZolaL & ART

Hze| w@olT A2WS FHRE AR AT PO AAHAC

gt 2 A2 A9 Ak A Ao fAE £ RS T 2 B oY
gt 2E TY AdAAE T SHAELY FATY AAE 7ted TFH
A A|AHlelt}h (o], 2013). LSS AlAHo] vtdE A ofFolz]g HABE
o] Ab7)zol sty AE 9 WA FEZF tdst E 5 Ul i of
Folgl gl E FAZE & Qo 4 #es T

stof UHAAE 4A FTES A bt
€
YA ow $gol 7Fsa Nk (o], 2013). LSS Fefel mekA 7
o] dek A welE A% LA dE olazt B,
SAYT el obFotel g ol AAsh sl £ el wek wihol
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1.3.2 obFote= W Hee) Hed

A9 Fobrlol Aol AR Ylrh o] Ao} FoEe] Fo e)do]]

% 3 dole MRS LEolt BAE olgslo] o Fol Ak A w A
oA AL Hi e BhE Cyanidedt 2§54 k2 e AMgste] 2
1g ANHoR F)dolt spuaTle] ARsks AQH Aash FH ARl

Ax A eSS =} (Wabnitz et al., 2003). 1990t Zrte= ok 90%

NAEE 3t ol E42 Fol B F ¢ IR A A3) #H A
A @t} (Wabnitz et al., 2003). ©]&3 FFS o] &3 AAWHES A+

o] Zo]E9Aw A Ao 7= ofA AL E 7T sk}, o]y sk #Aro] o A
© o] Ao Ak Ay fgAdo] FHojglx dyety, Wl Atz Ask 737t
Q4 Aol o AW g flde] EART £ ol g TATE AN

=

Bajo] olel dltiebE 49 Al 2717k &5 BRL oA ~EYAE

o

2got7] witoll obFobelw Wi AR ol d A HALR o]ofA| L, o
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A 2% whet

2t

9 AR

B

#Htt (Oh et al,
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B
.
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Ho 12
St o

|
oot

|
oot

Y

Amoxicillin sodium (13), Amoxicillin hydrate (42)

Amoxicillin trihydrate +Florfenicol(1), Ampicillin sodium (11)
Ampicillin hydrate (23), Cefadroxil(1), Cephalexin(7)
Cephalexin monohydrate (2), Cephalexin +Gentamycin sulfate (2)
Clindamycin HCI1 (13),Doxycycline hyclate

hydrate %1 HLQV‘L«] oFE (7)

Erythromycin #| H]’W"]’«] Okﬁ (4)

Erythromycin thiocyanate #| 5ot o] k=& (22)

Erythromycin thiocyanate +Sulfadiazine (sodium) + Trimethoprim
A vl o] ok (22)

Erythromycin + Sulfadiazine (sodium) + Trimethoprim

uF Aol ok3£ (2), Florfenicol (59), Flumequine (26)

Gentamycin sulfate (2), Lincomycin HCI (1), Nalidixic acid (1),

Neomycin(2)

Neomyvcin sulfate(14), Oxolinic acid sodium salt (23)

Oxytetracycline HCI & BIojAl o] ok& (54), Oxytetracycline

HCl+Neomycin sulfate & #hd 9] ok& (13), Spiramycin(1),

Spiramycin embonate (1)

Sulfadiazine+ Trimethoprim (2), Sulfadimethoxine sodium(13)

Sulfamonomethoxine (1), Sulfamonomethoxine sodium (2)

Sulfamonomethoxine + Ormethoprim (1), Thiamphenicol (3)

DF-100 (AHeA o =52 AESHE H3E) (1)

Bithionol (1), Formalin(11), Fumagillin(1), Praziquantel (38)
Trichlorofon(8), Hydrogen peroxide (1)

Chlorine dioxide (8), Chlorine—T (1), Copper sulfate
pentahydrate (2)

Copper sulfate pentahydrate + Sulfuric acid(4)

DF—100(1), Guaiacol(1), Hydrogen peroxide (1), Povidone
iodine (1)

Potassium monopersulfate triple salt(1), Calcium hypochlorite (1)
Didecyl dimethyl ammonium chloride+-F7F¢Z 9 (1)

Sodium Thiosulfate (1), Sodium Thiosulfate+Methylene blue (1)
Monopersulfate (1)

CO7 = AREA e okEY FE S

juitl

- 78 -



¥ 23, AR A Ho] AA (2016) (&4 kg
FAA AL FAAA A T=3d 71EHE =
Amoxicillin Hydrate 689 23,280
Amoxicillin Sodium 361 6,550
Amoxicillin
Penicillins trihydrate 180
Ampicillin 106
Ampicillin hydrate 99 1,761
Ampicillin sodium 191 486
Cephems Cephalexin 254
) ) Clindamycin 5 34
Lincosamides
Clindamycin HCL 226
Erythromycin 1,921
Macrolides i
Ery.thromycm 9499 8.212
thiocyanate
Phenicols Florfenicol 929 5,593
Quinolones Flumequine 51 1,864
Aminoglycosides Neor?lycme 1
Neomycine sulfate 86 6,375
Doxycycline Hyclate 1 256
. Oxolinic acid 775 4,089
Tetracyclines Oxolinic acid sodium 138 1,521
Oxytetracycline 4,550
Oxytetracycline HCI 21,900 130,140
Sulfadiazine 1,746 5,209
Sulfadiazine sodium 17 1,343
Sulfadimethoxine
Sulfonamides sodium 5 548
Trimethoprim 352 1,310
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ke

24. T3 A A

(F9 ko)
T 7 2012 2013 2014 2015 2016
FAE 227,928 213,235 241,855 200,933 235,776
e 708,441 607,214 651,277 708,754 701,041
Al 936,369 820,359 893,132 909,687 963,817

- 80 -



2.2 @319 A AHE dE

Hye Yoon et al, 2012). FYA = 232 AW A5 =5 T A
AW A 55 f8 AFEe|E AT s fEl FAAE FEsHA AR
SH71 % stk A S AFESHZ] A obEl o] AFES I gld ok sttt (Roy P.

E. Yanong, 2016)

O Aol et Argelrt

@ A8 AL AR Alde AAA Age FEA7E

® €3, 84 AH7I7o] AHEH7)

-81 -



ok Al kol jAEn FAAE AREst] A FAA A AARE
A&t A3zt el A A5d Aeebd FRle A E AR = g
o AR A UF Y2 sEY A2 VI FF AlAE A fels Aol SA4
T o AL Aol utdE = e E® g3k do] Festt (Roy
P. E. Yanong, 2016). ¥4 W& Mo AE=2 FAA S AFgo] ofY

gt A @z F28] ARe . s W dF AT 24
=

S AFde d9S 2] A SA] AA W Arr Qs AEY
Q92E ZF+= Flo] A ejoF st} (Roy P. E. Yanong, 2016)
ol A AFES AMESE FEFA R sHAIZE Stk FARE o ekE 9
ook Hld

A5 982 o] FRlEol fEHA I 1 T W] 4l
Al

dioxide , Copper sulfate pentahydrate, Sodium Thiosulfate, Sodium

Thiosulfate + Methylene blue 773+l &33ft). vbd &8 oJokF9 F
O 7104FEO0 T A oJekEn T} 7H| o)A} wor Uthokdk EH o ook
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wEol AEEIL U

£ pAOlRES FAFelN QA Sz AQY AnE BHow
wol AL H Stk TAA PR Ul gFo Beizk Hof Al val He
Aggoz Fujo] ojEgel Utk wak wrke] Baolt ofFolal el 4
o, 7o E e ATOIF, Y BrlES

o
ofN
iy
flo
=
e
ﬁ
kil
ﬂllﬂl
ol

[

r1r

A-F7F Wrk o]gf3t o] /759 Azl AR xR Srol]l ok A= ok
WAE 7] WEel FARY ok dHe FHAE AZ ] ddel AR
of vla tekstAl A8 = A= T=& dowol t ARRHI Y AT
&, FAMHE o2 o] AMg-stal 9lE Enrofloxacin o 49 dld ojF2 A=
of A AREstAIRE Aol AZ= A-fel 23 32 teHAR AHEE I

A7t A s gk

T Wl ARE S ool Ao vhFshA| ol SAEA &

Av ASHA 42 oFE, ATHNGY stH e AREAHEA ok vhE e

2 AMEeHE A7 Bk UEEFIEA FAAAS A9 3

oy
1o

e
o

o
o] AgsEedds 443 AL Aok (Kim, 2014). AR vk =
Eqkelut <IEMeA Al dupal ofghs FES UEZFUA FAAZ 1)
dedolu "ol Argor wol st Sl AAolth wddoer #%

Ha gl FAAES A glol 4A 72 3ol A Aol Widt ¥
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AFANA FEHE SR dslE AFFEAAA L AAA A=

A 2A1E SolA 54 AAE Bl RS §rIF0] I

g71%0] A4HA S B AAE X Lol S5F A A FAE

g Ha gle] WA R A7 S

7}, obotelg el FAA WA wA A

FAG 9 ofFolgw AE AN RN FHEY FAAE AE ZD A
Exow @o] ARgsl7|= shANE oFF ARG Aol sk #ert A5
Aolth, I ofFolg]FelA 17d 10€ 1€5FH 1749 10¥ 12¢Y Ato]
HALSE tha o 7 (3~ 5Kg)el disll A 7 HALE AAste] #el
Z W A W=l g SA stots Flstar Al skl

(OAE =
(7h Ao

A FZxo @5 AFSE 1 QU9 Electric eel (Electrophorus electricus) 19}
g2} B %9 Red tail catfish (Phractocephalus hemioliopterus) 2vF,
Giant pangasius (Pangasius sanitwongsei) WAFO. 2 A ztuloF 2 A A
¥4y

FA AALE AAE o] 3% BF 20139 EHi=olA == ik
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(2) 4%

Giant pangasius 2] ZFellA Shewanella spp, Electric eel®] ZFellA
Aeromonas spp, Red tail catfish®] 3FollA Citrobacter. Spp. & ol A
Aeromonas hydrophila 2+ Citrobacter freundii ¥°| AZ&Y ). A 7+
TA ArbE A 21FS e E Ao A= & 18 & ZErh
A9t B FxoAM ARG E A= Enrofloxacin®| ith. % W9 oF

S5 T8 AA A=A s AR A2 fllen AAE #AdE 3

-

o

20179 A 29 Electric eel °|7l Enrofloxacin 1443+ 23] ¢S &8
Ao I oldelE oks Fwd Aol glld. B %9 Giant
pangasius + 201639 Enrofloxacing 797 A+ T3 ZHo] At
Red tail catfish (Phractocephalus hemioliopterus) + A3 °FS ¥ 3 3HA
aokor Td Fxo tEF JNACIA Enrofloxacine AFESE Fol 213l
o 28y 3% 183 o] Enrofloxacinel #4AdS HQ A9+ Giant

pangasius 2] Shewanellatt o]t} Red tail catfish (Phractocephalus

i
o
=2
kit
>~
Do
ofo
_OL
X
5§
3%
o
=2
kit
W
1
_OL
&

hemioliopterus) °ll+ Enrofloxacin



olul Yol s AT F glon 7|Eo ARgeld A= Fx Y
ol 7o AWAR adFolx] dth= S & F U &S Fo folgt=
A WAl AolE Ko Fd o I e =29 84 FUPh F
7Mooz a9 HEE 59 AsCA EF AFAeS 7 A=
Amikacin, Cefixime, Imipenem 7119 & Ao|t}, A& S AA|gE ofFolg] =

AM AgE o7F gl A FAE ko] obd FE8- 2 oFE ol
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325, @A A AAE A
(Liver) (Liver) (Liver) (Blood)
Shewanella spp. Aeromonas spp. Citrobacter. spp. Aeromonas hydrophila Citrobacter freundii
Amoxacillin/Clavulinic acid S S S I R
Ampicilin S R R - R
Amikacin S S S S S
Azithromycin S R IS) S S
Ampicillin/Sulbactam S R R I R
Cefazolin S R R R R
Cefaclor S S R R R
Cefixime S S S S S
Cetotaxime b S S S S
Norfloxacin R R R R R
Ciprofloxacin R R R I R
Enrofloxacin S R R R R
Clindamycin S R R - -
Doxycycline S R R - -
Tobramycin S R R - -
Gentamicin S R R S S
Imipenem S S S S S
Polymyxin B S S S - -
Sulfa/Trimethoprim S R R S R
Oxacillin R R R - -
Vancomycin R R R - -
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