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Oxytetracycline (OTC) has been widely used in eel culture as a therapeutic and prophylactic agent be-
cause of its broad-spectrum activity against gram-positive and -negative bacteria. The oral treatment dosage
of OTC approved for the treatment of edwardsiellosis, furunculosis and vibriosisin edl is 50 mg/kg/day for
3-7 daysin Korea. To determine new optimum dose of OTC in e€l, the pharmacokinetics of OTC after sin-
gle ora administration (100 mg/kg B.W., 200 mg/kg B.W.) in cultured eel, Anguilla japonica was exam-
ined. In oral dosage of 100 and 200 mg/kg body weight, the highest plasma concentrations of OTC were
1.1940.42 ug/m¢ and 2.69+0.57 ug/m¢, respectively. Plasma concentrations of OTC were not detected af-
ter 720 h post-dose in al experiments. The kinetic profile of absorption, distribution and elimination of
OTC in plasmawwas caculated fitting to a 1- and 2-compartment model by WinNonlin program. The fol-
lowing parameters were obtained for a single dosage of 100 and 200 mg/kg respectively: 1-compartment
model, AUC= 82.48 and 432.68 ug - h/m{, Tma= 3.93 and 14.24 hr, Cra= 0.94 and 2.34 u0/ml; 2-compart-
ment model, AUC= 448.73 and 530.65 wug - /m{, Tma= 6.37 and 8.96 hr, Cra= 0.90 and 3.21 ul/me.

Key words. Pharmacokinetics, Oxytetracycline, Eel, Anguilla japonica
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al., 1992, 1996, 1997; Abedini et al., 1998; Nam-
dari et al., 1999), amago <o) 2 o] (Unoetal.,
1992), thA %k o] (Elemaet al., 1996), chinook
salmon (Abedini et al., 1998; Namdari et al., 1999),
o] (Rigos et al., 2002, 2004), gilhead sea bream
(Rigoset al., 2003), W&o (Ueno et al., 2004), =
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73Folol] whE OTCe| oFEFeishs 2
S Yate] v 7zt FEEE AR &
OTC 35 AlEE 747} ZASHoH, 24
ALEE MS2222 ni3A7] o9 Yol &
ARgste] Ztzt olA] kgd 100mg B! 200 mgo]
A FoIshirh

ANEANHAE 13 BT Fod 3
24, 48, 72,96, 192, 240, 480, 720~ moﬂ 7}7b B

of ekl thatel Sviely VRO ZRY
gojg AR, AAY A AP

(3,000 x g, 108)&
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Eote] d3 e weElste] 1t

A2 MXE| Y OTC &Rz 24

AlFe AAeE o] F(2005)9] WS ¥
5}04 Tt WA YAEE e (500 wl)

2 100 ¢ 0.5% EDTA/0.01 M oxalic acid £
wow 723} 3k ¥ 400 w0 W ErE-S s
o} #2838t | AE2 ARoA 1087 ukg 5
12,000 rpm .2 1587F YA #alste] A5
< st wEE AT
500 wf o] ©]57d &ufoll =<1 5 0.45 um Syringe
filter2 A3ttt A ME
videl] Yol 7+ AME 50w E YAtk

OTCe] 7% E42 HPLC system (HP1200
series, Agilent, CO., USA)E o] &3l e Tale

1oA K= uvpel Zoh 7hds] distd OTC
TS flst] 93 2d CeZd (45 X 150
mm, 5 m, Shiseido. Co., Japan)= AHE-3}31.0.H,

ol54 &S 1.0 me/ming] F&0 2 ZE|wA
Al sdE 360 m=2 ant
0.005~0.01 AUFSE. AA st on, =e]ae
AEFA7) W (50 ul)2] 20 w2 3] pesk W2

ke 2R

S EYUEES

BEEZIMO| &Y 4l 5|58 £H
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Tablel. HPLC ingrumentsand andysis conditionsfor oxytetracycline

Instrument HP1200 system
Column 150 x 4.5mm i.d. (C:s, 5 um, SHISEIDO)
Mobile phase Methanol-acetonitrile-0.01 M oxalic acid (100:100:700, v/iviv)
Column temperature 40C
Flow rate 1 m¢/min
Detector HP1200 (Diode Array Detector)
A= 360 nm, AUFS (0.005)
Injection volume 20 uf
Runtime 15min

o] 059 1.0ppm &=
AR W e £ 2 A

%) < FEsETA iy
2 = Fo w2} WinNolin Enterprisev. 5.01
Z 2 1YL o]&3F 1-compartment model
2-compartment model ¥y 0 & 7h7} &) A 8k Tk

FEIAS Fde A3 OTCY 5=
of we} pesk WA Ho|7t vl#sle] g
#1478 (R=99.98)¢] Yehfiitt (data not
shown). OTCe] FHAZ4 digt 3]4E&2 05
o} 1 ppm OTColl A 4+ 88.72+35% 2 89.65
+41%= zbzF Jepd ok
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At 2FS Ve o, o] 360A]7L77}x] 0.23
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Witk 200 mgkg A= Er 5 3AA
236+0.23 g/mlE ERH 3, 6AI7HA 269+
057 g/l 2 HhZHS VERAA O L OA 7HA] H
B 72217744 1.76+0.21~1.68+0.33 wg/ml =
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ml o2 AASIATE 200 me/kg A= FoF &
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Fg. 1. Plasma concentration of oxytetracydinein ed after
ord dosage with different concentration of 200 mg/kg B.W.
(0)and200mg/kgB.W. (o).
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3A 747 0.13+0.08 g/ml 2 7HF WA LERo
o, 5A17R 1.184+0.23 ug/ml 2 HuI7HS UEh
WAL 10A1 7 w438] 7FAstal, o] F5
E] 32A177k4] 051+ 0.21~0.25+0.14 ug/ml =
A A3 , ©]% 168717744 0.29+
0.22~0.11 +0.06 ug/m( 2 A2 3T A 720
AlZF o] SHE] BE AJ@oA OTCrF HEsh
Al olstE AEEA AT

aasge

OTCQ| H==ESHH HE

1-Compartment model 2 %3 OTCe] Fols
=3 el Aol FEFUS wrE
HEZ 43 100 2 200 me/kgs 7T FoIdt
wo] o] HAEL-A|7HrAE W3 AUCE 82

wl - g 2 432 w0 - 0P, EZHI =T
EYAZF Toels 393, 14230, AZH 755 Coa

=094, 234 W/ml St} Centrd 2 2z E3 o
oFEo| By &l= A4 (distribution rate constants)
ol KOL ¥ K10& 100 2 200 mghkgs 7T &
o5k WAoo A 0.59hr 2 251 hr=} 58.23 hr2!
11791 hr=2 ZHz}F Yelstt} (Table2).

2-Compartment modeS- =3 OTC2] Fo
T o]l AolA el ofE-sEisHs] W
AES A=k 100 2 200 mg/kgS AT+ Fo
WAool YA -A|7FEAE WA AUCE
+z+ .725, 530.654 0 - h/m S35, central oF
S&EnHkzk7] KoL HL & Z+zF 1.3 hr, 24 hr
o, I3 (peripherd) oFE&o&E Wt
K10 HL- 301hr, 881 hr= v}epyit) oFE-9)
27) (@ HL) 13hro 2 £51A e
k9] Laubtr] (B HL)S 26hr 2
198 hr2 YElstth 100 2 200 mgkgs 72+ &
of gk ol o] AFHNFES EEAIZ T
63hr & 89hr2 E=HI=%T Cat 09 2
32 wWiml 2 JERSLT (Table3).
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Table 2. Pharmacokinetic parameters using 1-compartment model of oxytetracydine in plasma of olive flounder following

different ord dosages
Parameters Unit 100 mg/Kg B.W. OTC 200 mg/Kg B.W. OTC

AUC hr ug/m¢ 82.48 432.68

K01 hr 0.59 251

K10 hr 58.23 117.91

CL F mé/hr 121 0.46
Tovex hr 393 14.24
Crx ug/md 0.94 2.34

Abbreviations: AUC, Areaunder aconcentration of andytevs. time curve.; KO1 and K10, didtribution rete congtants of cen-
tral and peripherad compartments; CL_F, an estimate of thetotal body cleerance, Tmax: Thetime of pesk concentration, Cra:
The peek or maximum concentration.

Table 3. Pharmacokinetic parameters using 2-compartment model of oxytetracycdline in plasma of olive flounder following

different oral dosages
Parameters Unit 100 mg/KgB.W. OTC 200 mg/KgB.W. OTC

K10 Uhr 0.00229 0.00786
K12 lhr 0.0187 0.02374
K21 Lhr 0.00584 0.02242
AUC hr ug/m¢ 448.725 530.654
K01 HL hr 1.30294 2.40818
K10 HL hr 301.879 881.489
a HL hr 13,6066 137122

A HL hr 26.3166 198.689
V1 F md 97.0572 47.9302
CL F md/hr 0.22285 0.37689
V2 F md 310.733 50.7555
CLD2 F mo/hr 1.81579 1.13826
Tovax hr 6.37041 8.96779
Crex ugiml 0.90334 3.21214

Abbreviations: K10, first-order rate consgtant for drug dimination from the centrd compartment; K12 and K21, firgt-order
rate congtant fro drug didtribution from the central to periphera compartment and from peripherd to centra compartment,
repectively; AUC, Areaunder aconcentration of anaytevs. timecurve; KO1_ HL and K10_HL, haf-lifeof digtribution rate
congtants of central and peripherd compartments, @ HL, The half-life associated with the macro congtant apha (distribution
phasg); B_HL, The hdf-life associated with the macro constant Beta (elimination phass), V1 F, Volume of distribution of
the centrd compartment; V2_F, Volume of digtribution of the periphera compartment, CL_F, an estimate of the total body
clearance; CL, Totd body dearance. CL=Dos2f AUC; Tmax, The time of pesk concentration; Cra, The pegk or maximum
concentration
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Table4. Comparative pharmacokinetic parameters for oxytetracycline following ora adminidration among severd fish

species
Species Ee® Grasscap®  Chinook samon® Rainbow trout® Atlantic samond
Dose(mgkg) 100 200 100 50 50 50
Weight (g) 180 180 100 350 350 450
Water temp. (C) 27 27 22 11 1 7
AUC (uwgh/md) 44873 530.65 549.17 1947.59 2887.34 451
Tvex 6.37 897 5.69 17.88 18.17 12
Cirex 0.90 321 4,99 532 5.77 042
*Thisstudy. bZhang and Li, 2007. ‘Abedini et al., 1998, ‘Elemaet al., 1996.
of s A EAWe] fElds g MICZE Euh =4 vebsth A, FAARE
& T AT 71520l SJATE WiAgolol A o] A AR &

OTC¢ invitro 3#¥ S
(2000)°] <JslA o} F B UM< Mbrio anguil-
larum, Edwardsidla tarda = Sreptococcus .ol
gk OTCe HAdsAAsk (MICO)+= Zzt
0.78,0.78, 1.56 ug/m¢= FERH Tk W 7dolel o
st A4 OTC F=& ZAAs7] flste] WAt
okx17to g2 HE] EuH E tarda #F (20 drain)
o tgk OTCe| H2LKAAEE MIC)S
AatA2 Aol olde] A - A (200000 |3k E.
tardac] )3t OTCe FALSAX=Ex (MIC)
0.78 uwg/m{ B tt= =74 YeERAth (data not
shown). o) WAo] FAELe] o =9z
mele] OTCe) Az&EIr} vebds & 4 8l
AT olE vigroz B Agex OTCe| 27

Fojol me Wge] WY F EFES Avin
™ 100, 200 mgkg FE=Z 13 A5 RS
T Tk (50mgkg ojAlF) 2] 2ufel] sl
gel= AR 100mgkg A @7 HEE
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o] o 0574oll Esiith. 1e]a 200 mgkg
ANt ANES 7t 234~321 g/l 2
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4ro] g 2 oj(chinook salmon)/] L 7h7}
13u] 2 218 7teF AUCS] =217} &

AATE ol= o F A B o7 A ¢

7L okmel Eojzk 9] FEAZL T4 oFEe)
A A B okEo] i & 22 oy <l
Aol e|ESEEA o]t 2 At UEhiA
k=71 HopRlth (Treves-Brown, 2000). TE3H
H oA 1- 2 2-compartment modd 2] #-29
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o) W% okEEE sty Bayel 2% pEs
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) oF=o] oA {717 Ag2el Hlal]
FedA WA Fobdtry BIEAT
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