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MERRGE

M
1. (REREEGE

#1183 (erythromycin, 295%, Fluka, USA)
FMOC sodium (Fluka, USA) ~ 58 ~ B8 — &89 -
KBRS — =3P ~ BBKIBIREL = K=RIBIXHLES -
SR KELTNERZER (Merck. Germany) °
HUERMIECH s —S Pt Bat8ERNPERS
5 (acetonitrile ) 19% BB KRB H (Merck.
Germany ) - SLERP A KD/ EREF ZBHEK

(Mili Q-treated water, Milipore, USA) -

tE

i

2. RBERBR

MEXW - EF XN - RWLZEE (N2
evaporator ) - RZKBHE - BELHE - BEREES °
BRERFERITE RS - M@IBEEE : Milipore® all-glass filter
holder for 47 mm filters - @ J& & : Milipore®
Durapore membrane filter » 0.45 pm - $1EBEE
('syringe fitter ) : Milipore® 13 mm Millex-HN
filters»0.45um - OJR/RINMBRE - WBIRE : 1
mark, Blaubrand® Class AS 1+2~3~4~5~10>
20 2 25l - IFIBEEESIR © Blaubrand® Class A
10~20~50+~100 &% 2000 mL - EIA8ZLEX[E (sol id phase
extract cartridge ) : Oasis® MCX 3 mL/60 mg
Extraction cartridge (Waters, USA) - URHEEAHE
(12 x 32 mm, Waters, USA) o

SMRABRBATE (HPLC Separation Modules)
RIEAEBDXISTIMATEE (Waters 2695, USA) »
BofE 045 | BR|IBEEE (In-Line Degasser AF)~ &
#NHEELH (600E Controller Multisolvent Delivery
System)~ #kGaE&hiE5128 (717 Plus Autosampler ) ~
KiRI28 (2996 Photodiode Array Detector )~ i
R&XERE (2475 Multi A Fluorescence
Detector )~ ERIDHTENEE (Empower )~ IREBHE (p
Bondapak® Precolumn insert (C18 » 5um)) ~ D47
B (XbridgeTMC18 column (S5um: |.D. 4.6 X 150
mm )

PP

1. SYER

SERFAELY) (HLBFR) 19N BERAT 30 DHEIESR
() REBDK IR RRE RIS @R - LIERER - &
BRD BREIES 7 100120 5220 - B8R
SR 24-30 A5 MEBARRDRSBERRAR
IKIBK FRC 18P - S ERA—RA TR - S8R
—B%ETOE - DERIRIREENS T - SEREE
RIS5LL 3 ERARE - SR 0 FRESKNEORE
15 ENARBHBE - BRRERTURRRIOH
ZETEER - METIFL 3 & 1 AR IRERFTALEE
Zy) (50 mo/kg HIHISR) 1% - DBIABEERRENA
BIER - ABERBIESEHEKE 20C£2C - 1
PARBIT RIS KPS -

2. ERIREE

IREEISRISLFELS - B3 6 UBMAS 2 A—
10 FATH MS-222 $EE © BB 5 ml $H I E RS
WIREAT O BRRID - IRMBRSBE AR - RM5E
Fi% - NBBIE R - EITREY - ERE
LB BRDAERE (FREERE)  Res
IRENEREEMAN AL SRR AR REERRE
STERi% - FTEFAMDEERE - 91EE L UBEY
Sk - FERDOBE - BINSEEE—RRE
SRER - R ESRTTELN « K DRRE R
PSS AI9DBIER » BFRIBRD - SREIIH
SRE-70 BIKE - BIEXEARBEH AL -
My ABINEDHE 3500 #(4°C) By 20 D
% HEEBIE - IR BIEREEEIR-70°CIKES -
BIDH AL - BSRENR—WESETEENB
EWERED - SER-20°C KIBED - REREE
% RSN SERE LR - $TEEFHm
TS - PSS AN RBHR - SNERETR
RYEPH— R HEBEDRIER TR ENE
=2 - BERENATH—EE -
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3. BRbcH
FERIRAE ¢
HigLL 1000 po/mL BEARBRIENEH o
0.1 M 1Z2#5E5;%7% pH 6.0 ( 0.1 M citric acid solution *
pH 6.0, wiv) :
% 525 g BEKIZEEBEE K 7.35 g trihydrated
trinatrium citrate JABETE 500 ml &K » AL
NaOH & pH £ 6.0
0.1 M B #E &% » pH7.5 (0.1 M phosphate buffer,
pH 7.5, wiv ) :
H% 2.28 g K2HPO4.3H20 % 1.37 g KH2PO4 /&
B27E 1000 ml #BHl7K - WL NaOH 58 pH £ 7.5¢°
0.1 M BsEE#EER » pH9.3 (0.1 M phosphate buffer,
pH 9.3, wiv):
& 4.6 g K2HPO4.3H20 ;& #&71E 200 ml #B#fioK »
pH %97 9.2-9.3
0.03 M F%E##E &7 pH7.0( 0.03 M phosphate buffer,
pH7.0):
4 3.426 g K2HPO4.3H20 E& 2.04 g JARRTE
KH2PO4 ;&f&7f 1000 ml #B#kK » L. NaOH
FPHET7.0-
HPLC #2EhE A :
HY 360 ml 0.03 M FAEEAEENRREL 640 ml )i
BE RBLUISEMHCIApHZET72-
HPLC #2&h3E B :
B 100% )5 o Ll AR E H LS ERERE R
HERNARE EEAEARILUTHEHEAEZRA
JERAl o

4. BRRINBEER
(1)ZH

& Edder & A (2002) B9 AMAE (EISEE - Y 5
g BERINER 50 mL BEOERNIDE (981 F
HEE 2030 R EE 2 4 ) 0 MA 10 ml
acetonitrile B/X19E ( 10000 rpm, 90 ) - SR#AB#
1> (4°C, 3500 rpm,10 43 ) © BR_E/EHR 8 mI AR —
15 mL WA BB ; A% 7E 40C TLLERME ©
ENPREZE &N 4 mi citrate buffer, pH 6.0 » %% 10

BoBENA 4mL ECkRERE BE30BD (4°C,
3500 rpm, 5 43 )4 - BN E/ERBRAGE 3.5mL) - &
B AMERIE 0.5 ml A 5 ml acetonitrile » E&&
HERRIFL AP ZERY

(2)331k:

HY Oasis® MCX 3 mL/60 mg Extraction
cartridge (Waters, USAMKiB{LI5ES - 55 2 mL
MeOH - B0 2 mL K » REIDA 3.5 mL AR
B(UBRERNERERE ) B0 2mL 0.1 NHCI &
% > 00 2 mL MeOHGBRBEF M ERF 5 9) LR
BNoRIMERE) - REIA 3 mL Z 5% NH.OH
89 MeOH 31 - INEERERE 15 mL KIBHED -
REBE AOCTURRWE - REIMA 2 m 0.1 M
Phosphate buffer, pH 9.3 * E& 30 #)
BT R

£1EE & Edder FA (2002) B735E1T ' H
FHES AT « B2 mL ZEREERARENITE
HER -MA2 ML ZEF iR BR300 FE 1
i RN T BERAREFNRERE - KEER
MA2 mL Z_ERt 230K BE1 94 &
T EBAE#BRILMA R — REN KBS K&
£ 40°C T UUE R EZ KM A 0.2 mL Zfi§~0.2 mL
ZNiE~0.2mL 0.1 M fAEE#E &N pH7.5  BE 108 »
LISRSESHERIRE - 45°CHIR—/)\BF - BBANA 0.4 mL

(0.03 M EAEEIEER (pH7.0) BAZHE 1 1 BIRE
AR BE10R ) BEROR - L1 mLEEIEE
MRENZEBRRE » HSEIAEYNE 0.45 um JBAREIRE
DRIRAMEIEEEAN (12x32mm) B -
(4)SVRERBTE AR

SUBENE B (100%ZNE) Mk 10 D& ;
RIBETIRERE ; 7 2 DERBRBEIE B BRE
75%%% 8118 A (0.03 M B _SHEER (pH
7.0):2li5=36:64 (v/V'pH 7.2)) & 25%
BEMEMMES  IILIRHFEE DR 7 D8 REED
DEAEFIRE 100%BEHE A  FFE 1 1 mL/min e
BEYCKERIZE - Aex =260 nm~ Aem = 305 nm »
Gain =10 ATT =128  Kk&@FAE : 50 pL -
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A5 SR ST

BriERERRERIMNETZUSERH IR
B S B B (liquid chromatography with
ion-spray mass spectrometry) &/F » XAEBHE
RERENS  E—RBEA/BBINDPES  —KREEE
EEAR - IRBRRAEMRERENHREIEER
ABEREBRIE - Lucchetti & (2005)#5H A
liquid chromatography with electrospray ionization
mass spectrometry (LC-ESI-MS/MS) - #& 38l
erythromycin e8RS - HOIUNERA 85-97% -
RREER 0-1000 pg/kg KREE - Biledeau F
(2003) AR ESAMMY Erythromycin A
JRERE W LURABREMTE 1L 22 (liquid chromatography
using elctrochemical detection, LC-ED) =& ERH ¥
it 8B & & ( electrospray Ionization mass
spectrometry, ESI/MS) &3l » IR —EiBRIBIRER
Ll ERIEOUNER(63.8)IB{ENR#EE(75.5) * Bajic
% (2000) #IA atmospheric pressure ionization
FRBEB D EIIFERRD - DURIEEAT S REE S

( liquid chromatography/mass spectrometry,
LC/MS) ETHARGADP erythromycin 247 » &
{KTIERIBRERE 100 ppb » §& API-MS ion source
TAMKFEAR mobie phase PEIFEIBRE LRI -
Edder % (2002) X #& #8 B #7 & ( liquid
chromatography, LC) EBeSEXARRIA ~ 3L~ FF - &
RED erythromycin - §#AOUNERS 50-60% * B
HIGSRERM R RERBRIDE - B AR
oJX0&REEI 0.1-100 ppb BHE VAL #RBEBIR
- RIEETEEERLE (LCMS) DABREVE
BRI TR - ARERRF A 5L RIS BERIRERT - /AITHRR
FELIEENHE  BRBERNEEREAZEYEN N
SIRIVMAEBE DR R MBRERANEERR
RE - BERBREREARIENZRERE - At
HRERRSMNREBENBERESNSNIER
= - BFPRTEIBED Edder F(2002)&RAVRIEEMN
B SEGRRIAUAL BRI S E - BRPILUSZERRIEE
HREDRREH#ARE 0.1 mg/kg » BOEE 0.25

mg/kg » #ERITBERREEREADHTERE XoridgeTM
C18 column (5 um, 1.D. 4.6 X 150 mm,Waters)
HEBEFHERAERKD (slica) REKMNB
(organsiloxanes ) fat& - Edgi AfE Inertsil 150-5
ODS-2 column (5 um, C content: 18.5%, ID 4 X
125 mm,\Vercopak) EE AR EZ B EERE
@ - ERDTYPEEE PR D MR RSB R
(Edder et al., 2002) »

ABREIEERR HRESZENEOHR
BANA/E BARSRERE  ERMTEHIESR
BAEEEERSIN  HIRGBRERRFNS - Ll
BINRB AT » LUESHTVRERD BB ERES -
FRZEVRERE  EREFERREREENER
B - RABERBFARP - TREBDHESTEY
HERNESAUNEBERE  EONMRREERRE
M5 ~ AP B AMEREIR - REREELIE
GAUREEERE £ L FrBERAPHMINEIE
HERIFEHA HRRTEEHRMUELIESE
YDIREERT - BRRBRIZEHAX - A SO EEEND
BN BEERRE——2RRE  REFRIHERT
B SRUREARIIRE SRBNSEES EA2E
MENRERE BAESENMERASHCEEME
mE[E - BEMESTE  LEANEBARE  BHR
RENREAENZFI - TEEMREEZHMAE
20 - BUEREEREMEERREERLNR - ALt - 8B
FEEIREME - MR - RICAEE ST RESE -
MABRILIEESELNRE  NEEMARER
EYERARESE  EOR FHERIGE - LHARR
OIfREEERIRLES A1 ROV R K PITR
BRKREERRE - AEHREERENIEES
RFS © LLERRERREIIDIREFN BHIS) - I BB
BRIFIFREE - BRIV RERE - SUBIKRE 2
NEFRFENHITIERE - RERSHISERSI -

A ERBBEARETESSIREMBOSE
B4 BEREBEPAZER  SIEZSIERIEPHE
BN ESE - ME AR RS ARSE L
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HRE - AEIRYPHERRBEREE - BXR
BE REERM AR EEBEHE RIRREENE
2 BRINEE—SUESEN AR - AL ERLEMN
REBASHERIR - ABREPEMIETER - B0
HITILEY) EXBRABERBARSELRIMREY
ERER (chromophore groups ) » RIELHEATERIMER
EiRE MIRRNE @ SETEREEABRERNE - 1t
A REERRBE=RarREEE (tertary
amines, hydroxyl groups ) * {BfRZ 20%DfR& (primary
amines ) fA0VEIZEMEBR (selective functional
group ) B EREEIEC BIERERZARERIMREE
BOTTEYD - EARBERD - $#RHX Edder & (2002)
7 £ 1 89 5 X & 17 B FMOC
(9-fluomethylchloroformate) fE AT Al - AE| o] Ed
ZIEEREEFA (HI0HRE  RikEF ) Einarsson
etal. 1983)  {FFAIFEI#E—/\IT - B¥HRRIFIE
RMMS - RISRLERIESMAREREA - REZ
REARUSMRBEZTE I MALBROOBIEIELT
S48 - EUEIFARGIRREAEMRNESER[S

(Edder et al. 2002 )< It FMOC {EFRI ST S
Rtk GRIREEFCIFEER DR RETHEKRD

(BIZ0RT ~ B~ FI0F ) BV D FREFFBENES
ISR 18 - B PIIR L BER P P Rk RE
FRBEZNETEBFARDARIEF CRBAREE
#  ROBERAES20THEYE - EBRER C18
ZHERE - WRRERBIABMRE (Edder et al,
2002) -

ARMBBEETNEMEEE—BWERRER
BRI - BEX L - KESNENENBERRER
BEEES R I BHRRARISAZUELERYE —
YEB/RMAOVRIVET - AL > £ATLERE
# - TAARPEISERORE  PDREBRE -
WM SEANR - SREFBEEITBRARWIGHK -8
FERRAEKRIFREA—ER BRREFEERE
RAZEE B LEYBEDMEE  REEARSELL
B AtSBERIER X - MABRRAMIRIFE
ABARE  DIRLEESYMEESERSIVRM - 1

RBEBAZERTS  TEESNRE  EERE
SR+ SRR RRPET - BAMNKIRMITEEFERERES
ERSEE B2RR  BRFIBETHEHE - X3
ERRERBNTERE - Al RRBREGRER
RS —IFRIRRIE—RESERANSIN  ETH
BRERADAT - W RSHEBEMS RS EH - BIROJAE
HRAREEEEEMEENENHSNERMNK B
RERRERNTERE  RIZERZEMED N ERF
1T BRERITHE - AT LUER TR - RSB
BHOEREREENT RRANAREANESER
REMSHRIR MR MBEET  THERRSIBER NS
ABVRIRE -

B—ZE B Z iR #R IR E 52 S 19iR
EEE - HERMEIBSTER  HIERKRE—BA
ms (R—) MPEYFIE 1.0 /NMSAVEHRZEEISE
—NRSHIMPERE (62.5 ng/ mL) > £/ VN
19p%E 8.2 pg/ mL ; BRIRBEERE 12/ X8
MEEBERA = 24 )\ QITEIS—Mm
PRENSIE (46.7u9/ ML) - AREBIUBIE TR -
B¥LLE—RFARMS  MPREHRRNE—RNRS

(62.5 ¥ 46.7 pg/ mL) - {BIBEMS - E Y
BRAMRE—NRIEIE - £ 72 N\IFF - MPPB
17.1 po/ ML BURE © £ 216 /M\F > IMBEER
AmPRE (B8 —)-
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x—  RORFHERERADFEOONPRE (—B#)

Time (h) Concn*. (pg/ml) Time (h) Concn*. (ng/ml)
0.5 12.0+10.6 96.0 4.9+1.9
1.0 62.5+22.4 120.0 1.0+0.4
2.0 37.7£9.4 168.0 1.1+0.8
3.0 33.1+15.4 216.0 0.8+£0.7
4.0 12.545.1

6.0 11.4+ 2.0

8.0 8.2+4.3

12.0 37.7+34.0

18.0 41.7£29.4

24.0 46.7+26.3

48.0 22.1+£8.5

72.0 13.8+5.8

* Mean £S.D., N=6

180
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2 ]
S, 140 -
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c o 120
2 1
® < 1004
k=
o O a0
S w

. ]
SH s
£ —
o 20 ]
£ -
E‘ D I T | T -.—l .-l | —.—l | -.-l
L]

0 50 100 150 200
Time (hrs)

B—  ERtORFIERRNPREEC (—B8#)

HAIMRRE=BEMS (KZ) REBRE B (95.5 ng/ mL) BRIVNFIREEI 27.3 g/ mL ;
=—H® RIEHESY - HEEIGRESER - M BERER 12 )\F > XENMPREBEEH - 2
ALBRIME 0.5 /iF @ FEHFE—RNRSHIMPiE 18 N\IF - FES—MPRENSIE (83.0 no/



mL ) > REBRIEIE N - HE_RNMPEYREF
BH#AWE RS (95.5 #H
83.0 ng/ mL) - BIEHMS - E NEHBBMRE

NS > MPRESR
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—RAEEBIE £ 72 /N\EF - MPHE 7.6 ng/ mL
B0 - £ 216 )\ TMBEER alRIAY M diRE (
)

x  RRORFHERERADFEN0NPRE (=8#)

Time (h) Concn*. (pg/ml) Time (h) Concn*. (pg/ml)
0.5 95.5+52.9 96.0 3.242.0
1.0 71.3£35.1 120.0 1.7+£2.0
2.0 24.2+22.6 168.0 0.6+0.9
3.0 28.7+13.4 216.0 0.3+0.8
4.0 59.9+22.0

6.0 18.6+ 31.4

8.0 27.3+16.8

12.0 53.7+43.6

18.0 83.0+36.5
24.0 61.4+22.4
48.0 27.3+16.0
72.0 7.6+5.0

* Mean £S.D., N=6

180 -

. 160 1 ‘ Three days treatment

—

E -

S 140 -

3 4

120 4

sg

T < 1004
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2w
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£ 8 \

Q ™,
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= .

W ] e

> 0 T T T X e T T
w

0 50 100 150 200
Time (hrs)

FEEH LEBRAT ISR B IRES AFA - MR
E#BSEARR - BiILERNESEREFE

B » B@ERORTHERROPREEL (=B48)

(B=) BIRSAS—ROPEERNEFER NTIR
AE - RMPREH EF - BitMPREERFERE—
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RRA; W—IRRNEL - BEAEYNESHE
B - RRBHENR - RERGATEIR (Enterohepatic
circulation) EESEMIKHIZ— - TS RHARH
IREEBMEEY (% nadolo - digoxin B steroid
contraceptives ) BBEARB R BEIRER - BT
RIENE (ORMAES:  BFE - DIRSIHR) 19
SFEILEYHMPRERE (du Souich et al,
1983; Norregaard-Hansen et al., 1986; Hassan,
1987) - BRZEMBERERRERREALERER
8189 Azithromycin Z2)E) D25 IR - 14 BAOR
1 g Azithromycin # » DAY R I E M5B R E R
PEMERE - IBRE 1.7+0.5 N\FHIBEEHEIRSE
ER 0.82+0.23 ' REMBREZH NE - THERSZ
REDPE O MBEPXFIRE_BRESIE - #R
ERIZATEIR SR (Bergan, 1992) - FisE " IRHTE

200 —

R, DEEFEARMDRPIEBSRIESSMIIIE
TS - ICHIEERR DN ERE - BB ERIK
W BRABBIETERERZLOERnBISRER
W - 1S EBPIRBIRCIZUATER - HERISE —RBIREVRE &
ft - BRMARPEBIEAERE @ EHIET WA
8 1B ERBRINE ZIF SN - BEIEEM
BRE - RIFRETHINESEA T AHE8RIEER -
FHEEIEES - #wmM - —IRREEE LR
REEHR - AEHMS  FRERE/IFRRERR
FRITHEEMEE - BRRBOBE - £1T
Ble@EE " B REREBIRE | P M AREKE
MLIREBIRE - TIRAERERBERENR - BE
FEYFIOKESMEEFERE 14-30 XB - AL -
FEHRESZEHIEE (0.3 pg/ mL) 1R » EA
BUEEBLEERER - [BHRIREBIVERE -

—m=— One day treatment
—e— Three days treatment

150

100 - __I

- —— -

Erythromycin concentration (ug/mL)
Mean + S.D., N=6

T T T
100 150 200
Time (hrs)

B=  B@ETORFHEREORTOPEEELER (—8 « =B#)

2}

&!I

AEE (94 ER-13.25-F-H4) BEEEGR
BB B1F BERENDTEREZEAEREHAEA

B KEFRIT EMEMHERES B LRBRHRER
SEASEBBREENRERIEIELHED - LIt
—HEREE
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The pharmacokinetics of erythromycin in cobia

Tu Cl*, Cherng J Cl, Chang SK2, Chand CF3, Chiou RYl, Huang SM! and Chang wMm!

Animal Health Research Institute, Council of Agriculture, Executive Yuanl,
Veterinary Medicine Department, National Taiwan University” and Tungkang
Technology Research Center, Fisheries Research Institute, Council of Agriculture,

. 3
Executive Yuan

Abstract The erythromycin concentration in the serum of cobia Rachycentron canadum were
monitored following oral administration of erythromycin once daily, or once every three days.
Our results showed that two-peak erythromycin concentrations (46.7--95.5 pg/mL) occurred at
0.5-1 hr and 18-24 hr post oral dosing, respectively. The two-peak pattern of erythromycin
concentration in serum, indicating an enterohepatic circulation, was found in both once-a-day and
once every three days regimens, which reached the highest concentration at 0.5-1 hr, and retained
its highest concentration longer at 18-24 hr. The serum erythromycin concentration decreased to
0.6--1.8 ug/ mL at 216 hr after oral adminstration. Due to the lack of antibiotic residue standards
for erythromycin in fish in the Guidelines for Animal Drug Residues by Department of Health in
Taiwan, we can not compare our data to that of the present regulation. If the farmers would follow
the withdrawal time of 14--30 days for erythromycin recommended by the Aquatic Animal Drugs
Guidelines, the antibiotic residues in cobia should be less than 0.3 pg/g, which was equal to the
maximal residue of erythromycin in pig and cow tissues allowing for human consumption in the

Guidelines for Animal Drug Residues in Taiwan.

Key words: cobia Rachycentron canadum, erythromycin, withdrawal period, hard stomach tube
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