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John Christ Fabricius .. 1798
Giant black tiger shrimp Penaeus monodon
(Solis, 1988)
(The Southeast Asian Fisheries Development Center, 198)
Kingdom Animalia
Phylum Arthropoda
Subphylum Crustacea

Class Malacostraca
Subclass Eumalacostraca
Suborder Eucarida
Order Decapoda

Suborder Dendrobranchiata
Superfamily Penagoicea

Family Penaeiciae

Genus Penacus

Species monodon

vibrios vibrios

2
filamentous bacteria  vibrio bacteria vibiros
filamentous bacteria (fouling)
vibiros external internal
infection  (Lavilla-Pigoto, 1995) vibiros



20-30 . (psychrophiles)
5700 M halophilic
( , 2545) vibiros Thiosulfate Citrate Bile salts Sucrose
(TCBYS) vibiros
vibiros 2
vibiros (opportunistic
pathogen)
100 (Jiravanichpaisal et al., 1994) vibiros septicemia
crustacean V. parahaemolyticus V. alginolyticus V. anguillarum
(Eduardo et al., 1998)
vibiros V. alginolyticus

V. anguillarum V. cholera (non-01) V. damsela V. fluvialis V. harveyi V. neresis

V. parahaemolyticus V. splendicus V. tubiashii V. vulnificus Vibrio SPP. (LaviIIa-Pigoto,

19%) vibiros

V. alginolyticus V. anguillarum V. cholera V. damsela V. fluvialis V. harveyi
V. parahaemolyticus V. vulnificus ( , 2546: Jiravanichpaisal et al. , 1995;
Luangtongkum and Poonsuk, 1983)

vibiros
" zoothamnium
hepatopancreas
vibiros vibrios

(fOOd borne disease) V. parahaemolyticus, V. cholera, V. vulnificus,

V. alginolyticus V. fluvialis

" (Elliotet a1, 1992)
vibrios

vibirosis
vibrios



Kerin (2009) 4%

chloramphenicol tetracycline quinolones sulphonamide

(2546) 10
vibrios 197  isolates

Antimicrobial Agar Dilution Susceptibility Tests amoxicillin,
chloramphenicol, ~ ciprofloxacin, enrofloxacin, - erythromycin, kanamycin, nalidixic acid,
norfloxacin,  tetracycline,  trimethoprimysulfamethoxazole chloramphenicol,
ciprofloxacin, - enrofloxacin, kanamycin, norfloxacin, — trimethoprimvsulfamethoxazole
tetracycline (Minimum - Inhibition
Concentrations, MICs) vibrios NCCLS

V. cholera (break point) nalicixic acid ~ amoxicillin MICs vibrios
break point enthromyein -~ MIGS vibrios

break point MICs break point
vibrios chloramphenicol MGp 8
break point 8-32

chloramphenicol vibrios
(Food animal production) chloramphenicol

chloramphenicol

(antimicrobial

resistance) aplastic anemia chloramphenicol

(non-dose related) ( ongtawatchal et ar., in press; spoo and Riviere, 1995) ’

(International  Agency of Research on Cancer; 1ARQ)

chloramphenicol 2A (Group 2A the agent is probably
carcinogenic to humans) (IARC, 1937)
678/2531 chloramphenicol
( , 2531)
chloramphenicol vibiros

chloramphenicol chloramphenicol



(thiamphenicol)
(florfenicol)

(Thiamphenicol)

Thiamphenicol  2,2-dichloro-N[(1 R,2R)-2-hydroxy-1-hydroxymethyl-2-(4-methyl
sulphonylphenyO-acetamide

(Francis, 1999) thiamphenicol
chloramphenicol
chloramphenicol (R-S02CH) 2
thiamphenicol glucuronyl transferase
%%  thiamphenicol A
chloramphenicol
thiamphenicol

10

(The European Agency for the Evaluation of Medicinal

Products; EVEA  1994)
thiamphenicol chloramphenicol MICs
Fusobacterium  SPP. Haemophilus influenza (
(Syriopoulou et al., 1981; Pirizduran et ar, 1991)
(florfenicol)



Colony on TCBS
Growth at 42°c
Gram stain
Cell morphology
Catalase
Oxidase
Motility
Decarhoxylation of

- arginine

- lysine

- omnithine
Citrate utilization
H2 production
Nitrate reduction
Voges-Proskauer
Growth in NaCl

- 0%

- %

- 6%

- 8%

- 10%
Acid production from

- salicin

- lactose

- arabinose

- sucrose

- sorbitol

- mannitol

- mannose

- D-Cellobiose
Synthesis indole
Synthesis urease
Synthesis gelatinase
ONPG
Susceptible to

-10 pgkg 0/129

- 150 pykg 0/129

+=85-100%
d = 16-80%

- =0-15%
V=

= [
1

Forbes et al. (1998)

V. alginolyticus
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V. vulnificus

Green /Yellow*

0/129 = Vibrio static agent : 2,4-diamino-6,7-di-isopropyl pterdine

ONPG = O-nitro-beta-D-galactopyranoside hydrolysis by

heta-galactisidase
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3 MICs  chloramphenicol ~  thiamphenicol Fusobacterium SPP.

Haemophilus influenza

MICs Range (jjg/ml)
Fusobacterium SPP.  Haemophilus influenza
Chloramphenicol 4-64 5-50
Thiamphenicol 8-128 5->100

(Florfenical)

Florfenicol  [R-(R* S*)]-2 2-dlichloro-N-[L-(fluoromethyl)-2-hyaroxy-2-[4-(methyl
sulfonyl) phenyl]ethyl]-acetamide

C,2HUOZFNO4 3821
153C 4565
1-8 (The United States Pharmacopeial Convention, 2000)
florfenicol |
Pasturella SPP. Streptococcus SPP. yellow tall mackerel
(Flikui et a1, 1987) thiamphenicol
(Adam,
1995; Plumo, 2002) (OH-group) C3
thiamphenicol florfenicol chloramphenicol
(aromatic ring)  florfenicol (SOCH3group)
(pnitro-group) — chloramphenicol (1)
Yunis (1988) chloramphenicol  thiamphenicol
thiamphenicol chloramphenicol thiamphenicol

chloramphenicol ~ thiamphenicol

florfenicol thiamphenicol
(Krishnaet al-, 1981; Sams, 19%)
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0

H NH-C-CHC12
02n{ } cT CH2OH
OH H 1
Chloramphenicol
0
H NH—C-CHCI2 H NH—C-CHCI2
H3C-$Q2-<"r~-G-C-CH20H h3c-s020 ffc A F
OH H 2 T
Thiamphenicol Florfenicol
1 chloramphenicol, thiamphenicol  florfenicol
Horfenicol
chloramphenicol
pepticlyl
transferase
18-23 (Bretzlaff et al., 1987) florfenicol
florfenicol
(Adams et ar., 1987; Cragng et al., 1997)
florfenicol
florfenicol
chloramphenicol ~ thiamphenicol ' '
(Mininum

Inhibition ~ Concentrations,  MICs) florfenicol E.coli
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salmonella  SPp. chloramphenicol ~ thiamphenicol

florfenicol chloramphenicol
thiamphenicol (Fukui et a1, 1987;
Neu and Fu, 1980; Syriopoulou et al., 1981; Pirizduran et a1, 1991)

4 Minimum Inhibitory Concentrations (MICs)  florfenicol thiamphenicol
chloramphenicol

o /1 MICs (pgim1)
florfenicol thiamphenicol chloramphenicol
Ecoli 1 4 >100 >H0
Salmonella spp. 1 ) >100 >100
Pseudomonas aeruginosa? 04 16 04
Vibrio anguillarum 2 08 31 08
Edwardsiella tarda 2 0.8 6.3 0.8
1 Syriopoulou ef al. (1981) 2 Fukui et al. (1987)
Florfenicol 1-8
100
44-86
(Varmaet a1, 1986) florfenicol

Samuriwo (1990)

florfenicol 1
12 T
florfenicol
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(Adams et a1, 1987) florfenicol
3 5
(Soback et ar., 19%5)
Martinsen (1993) florfenicol
10
florfenicol
10.3 bioavailability 9.5
MICs Aeromonas salmonicida
Vibrio anguillarum 36-40 Nordmo (1998)
florfenicol furunculosis
brown trout rainbow
frout . Aeromonas salmonicida
V. salmonicida 106 CFU 2
florfenicol 8
(2003) florfenicol
20
3

bioavilabiliy)  113%

Shen (2003) florfenicol 2 5
florfenicol 60 120

2 113



- Yellowtail

- Salmon

- Cod

florfenicol ?

Pasteurella multocida
Haemophilus somnus
Fusobacterium necrophorum
Escherichia coli

Actinobacillus piguropneumoniae
Pasteurella multocida

Pasteurells piscicida

Aeromonas salmonicida

Vibrio anguillarum

20

30

20

10

10

0.5%

48
, 3
, 4
; 7-10
10

The United States Pharmacopeial
Convention, 2000

EMEA, 1999a

EMEA, 1999b

Fukui et al., 1987

The United States Pharmacopeial
Convention, 2000

Nordmo ef.ai, 1998

Samuelsen and Bergh, 2003



Florfenicol

florfenicol-amine florfenicol  alcohol florfenicol  oxamic  acid
onochloroflorfenicol (The United States Pharmacopeial Convention,
2000) florfenicol-amine florfenicol
florfenicol
acid hydrolysis florfenicol florfenicol-amine
(' rzesinski et a1, 2003) (2 florfenicol-amine
1 (The European Agency for the Evaluation of Medicinal
Products; EMEA 1997)
florfenicol o
2,000
3,000
1,500
florfenicol (lethal dose 50; LDso)
2,047 1,865
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(EVEA 1997)

florfenicol 4
200
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Florfenicot Amine

2 florfenicol (Wizesinski et al., 2003)
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3 (EMEA, 1997)
florfenicol 13
100
florfenicl
13 (No Ohserved Aaverse Effect Level, NOAEL)
Rl
4, (EMEA 1997)
florfenicol 100 ,
1
florfenicol 500
B, (Schering-Plough, 2002a)
florfenicol Ames test
(backvvard Or reverse rmtation) Salmonella typhimurium
L histidine
florfenicol
histidine
florfenicol 1-50

b
6. (The Freedom of Informetion Act; FOIA 199)

florfenicol
6-17 florfenicol

12-40
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1 (Schering-Plough, 2001)

florfenicol yellowtail florfenicol
10 10 30
100 100
florfenicol
florfenicol
Pasteurella haemolytica P. multocida Fusobacterium
SPp. Bacteroides SPP.
I (Furunculosis) Aeromonas salmonicida
florfenicol (Maximum  Residue  Limits,

VRLS) EMEA 2002 ()
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florfenicol

florfenicol-amine

part per million (ppm)
florfenicol Physicochemical Assay

6.1  High Performance Liquid Chromatography (HPLC)

Nagata ~ Saeki (1992) chloramphenicol  thiamphenicol
florfenicol yellowtail Liguid Chromatography (HPLC)
Sep-pak  Horisil ~cartridge
Chromatorex ODS  column UV-Detectoer 225210
0.1 ppm 74%
Limit of Detectionl (LOD) 1 Vie (2002)  HPLC
reverse phase UV-Detector florfenicol
rainbow trout 84-104% Limit of Quantitation2 (LOQ)
30 Van de Riet (2003)
chloramphenicol ~ thiamphenicol florfenicol  florfenicol-amine
Liquid Chromatography/ Mass Spectrometry reverse phase Hypersil C-18
Mass Spectrometry jon 71-107%
2 LOD 011 jon
\Wirzesinski (2003) florfenicol-amine
Channel  Catfish acid  hydrolysis
florfenicol florfenicol-amine
HPLG-UV Detector 85.7-92.3% LOD 0.044

1 Limit of Detection

2 Limit of Quantitation



22

6.2  Gas Chromatography (GC)

.. 19%
florfenicol
Mass Spectrometry
LOD 5
(2000)
florfenicol-amine
Capture Detector (ECD)

LQ

chloramphenicol  thiamphenicol

yellow tall Capillary Gas Chromatography-
0.1 ppm 65%

(Nagata and Oka, 1996) Pfenning
chloramphenicol  thiamphenicol  florfenicol
Gas Chromatography Electron

% LOD 0.7-13



HPLC

LCMVS

GCMS

GC/ECD

Chloramphenicol
Thiamphenicol
Forfenicol
Florfenicol-amine
Chloramphenicol
Thiamphenicol
Forfenicol
Florfenicol-amine
Chloramphenicol
Thiamphenicol
Forfenicol
Chloramphenicol
Thiamphenicol
Forfenicol
Florfenicol-amine

chloramphenicol, thiamphenicol, florfenicol

/
yellowtail;

ChannelCatfish;
salmon:
rainbow trout;

yellowtail;

0.044
0.1-1

0.7-13

florfenicol-amine

LOD
(Ppo)

(ppm)
(Ppb)

Nagata and Saeki, 1992

Wirzesinski et al., 2003
Van de Riet et a1, 2003

Nagata and Oka, 1996

Pfenning et ar., 2000
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