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Abstract

Oxytetracycline (OTC) is a tetracycline broad-specturm antibiotic with bacteriostatic action. The
pharmacokinetic properties and the residue level of OTC were studied after dipping to cultured rock fish,
(283+5 g) Sebastes schlegelii. For pharmacokinetic studies, OTC of 50, 100 and 400ppm were administered
at 15£1C and OTC concentrations were determined in plasma, muscle and liver by HPLC-DAD. Plasma,
muscle and liver samples were taken at 0.5, 1, 3, 6, 12, 24, 48, 168 and 336h post-injection. The kinetic
profiles of OTC were analyzed by fitting to a two-compartmental model. The kinetic profile of the OTC
was found to be dose dependent. The time for maximum concentration (Tma) and the maximum
concentration (Cpa) of 400ppm OTC were 2.12h at 1.66pg/mé in plasma, 15.25h at 0.95¢g/ml in muscle,
and 15.3h at 6.29ug/ml in liver. The absorption half-life (t;, @) of 400ppm OTC was 1.24h in plasma,
9.43h in muscle, and 10.31h in liver, respectively, whereas the elimination half-life (t;»3) of the drug was
90.28h in plasma, 265.3h in muscle, and 6.93 x105h in liver. A higher OTC residue level of liver in
comparison with muscle and plasma was showed at all time points
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3. 0TC ==

gl ol oTCE FEa7198l, 4 S(Jung et
al, 2008) o] W& opk Wt ARSI
3 0.5ml © 0.5% EDTA-0.0IM oxalic acid 0.2
n = Yol #HEse $ 107 B A=olA wk
5 A7t methanol 0.4mle FH7Fske] 34 A171
% 5,000rpm, 4T oA 1537 YAlEelste] s
A& Fstol 40T olste] FEAelA  rotary
evaporator(EYELA, Japan) & 7%t 58Ik &
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4. HPLC &AM =

HPLC(Agilent 1200) 2] 4] Z71:2(<Table 1>)
oA YeRJSITE Columne 150 x 4.6 mmi.d.(C18,
5um,  COSMOSIL), o]F4<  methanol:

acetonitrile: 0.01M oxalic acid (100:100:700, v/v/v),
Q T -

T -

40C, flow rate™ 1m{/min, detector
A=268nm, AUFS(0.005),
o] o] ‘jr

column
+ diode array detector,

injection volume<- 2010, run time < 154

5 EEZTM MY U 548
HPLC-DAD +41& 3] stock solutions 0.1,

02, 0.5, 1, 5, 10pg/mt == o]Fdol 53l =

Fg9S HPLCO 20#2

1:1:

E ST IEER

¢

Hof| o5t EFHFAS AT &
OTCY ZEFENS 01, 1 Y 10pgml 52 9
29l %, &5 9 7l Hubsk & Xﬁ%ﬂ 717

& 74 HPLC-DAD & ¥43}3ith

<Table 1> HPLC instruments and analysis conditions for oxytetracycline

Instrument

Agilent Technologies 1200 system

Column

150 x 4.6 mm id. (Cis, Sum, COSMOSIL)

Mobile Phase

Methanol: Acetonitrile: 0.01M oxalic acid (100:100:700, v/v/v)

Column temperature 40C
Flow rate 1ml/min

Diode Array Detector
Detector

A=268nm, AUFS (0.005)

Injection volume 20140

Run time 20min
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[Fig. 1] Calibration curve for the assay of OTC

3482 OTCY EFENES 0.1, 1 2 10pe/me
SEE g2 8%, <5 9 el Hvre = A
A HgE AA A T AARE(<Table 2>) ©ll
b leh A s 35 vl 3 o] o ® dke X
&t g4, <5 9 ke oTcY HEEA
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(LOD, Limit of Detection) += 0.05ug/m¢ ©]i1, Al
o &5 8] 1001302 ko] A=A (LOQ,
Limit of Quantitation) = 0.15xg/m¢ = ZHAH S

o

<Table 2> Recovery of OTC from blood, muscle,
liver samples of Sebastes schlegelii

Fomﬁeq Recovery (%)
Sample concentration (MeanSD, n=5)
(1g/ml) ’
10 102.33+1.43
Blood 1 99.21+2.05
0.1 95.3+2.66
10 98.74+2.56
Muscle 1 95.35+1.21
0.1 93.55+1.75
10 88.47+3.61
Liver 1 85.4242 .44
0.1 80.11+3.59

2. E0{ =50 M= OTCe| ZAIN =& Bi5}

OTCE 7} 55 Zy &gk <kSAl T 4]
7+ A M dFA e AAAE Fr WIE
[Fig. 2]°l YERAA T
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g 5000M g 100ppm &00ppm

[Fig. 2] Blood concentration (pg/ml) of OTC in S.
schlegelii after dipping with different doses
of 50, 100, and 400ppm for 30min at 1
5C (meantS.E.; n = 8)
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50ppm Al oFS - 3AIE A 1.32ug/ml

2 85 FH1 & UeERITh 6217 A 548
7Hs]  12A17HRE] 96417 FA] 0.71+0.03  ~
0.27+0.02ug/ml = kst oFE A4 AZFS e}

ol 168A17HFH OTC7F A& olst= 3
Z5A &Skt 100ppm AT oFE $ 3A3E
A 1.5120.02ugml 2 5 H1@S JeERITH
6A1ZHE] 48A17H7EA] 1.0340.05 ~ 0.617+0.021g/
n 2 AAEoH, o]F 168 AIIMHA]
0.46+0.01 ~ 0.3+0.02ug/ml 2 2233t} 400ppm
AT 48 T 3AIZF Al 1.60£0.03ug/ml T F
Aiks UERISA 6AIRMTE 48AIXHA]
1.15£0.05 ~ 0.70£0.02g/mlZ  HbakAl A2k
). o] 336A17H7FA] 0.42+0.01 ~ 0.11= 0.01pg/
n 2 223k

OTCS| oF& F Aol w2 o o sknis)
£ [Fig. 3]°l YERASITE 50, 100 2 400ppm =
OFEAIZ] B A3 TellA 217 A
0.78+0.02, 0.95+0.03, 1.25£0.03pg/m¢ = FHtf 5
FEE Jehlth 50ppm AT 24X 7HLE
16821 7F7FA] 0.48£0.01 ~ 0.13+0.01ug/md,
A=

al oo

_ ‘
FoF &

100ppm
0.59+0.04 ~ 0.32+0.01pg/ml = A3}
AZsHA o|dtE AZE A Ukr).

Muscle

(ngiml}

Concentration of Oxytetracyeline

Time after last administration (h)

g 50ppm  =—ae=100ppm 200ppm

[Fig. 3] Muscle concentration (ug/ml) of OTC in S.
schlegelii after dipping with different doses
of 50, 100, and 400ppm for 30min at 1
5C (meantS.E.; n = 8)

400ppm AT 48AHEE 336A1HAI7HA]
0.45£0.01 ~ 0.1 £ 0.02 pg/ml =2 AASS T}
OTC?] °F& % AJ7be] wWE 74 o wEws}
£ [Fig. 4] o YeRAITE 50, 100 2 400ppm =
RSNl RE AYT oA FoF T 12417 A
5954035, 6.83+0.43, 9.05£0.77 pg/ml = H &
Z 55 YERNUTE 50ppm Al E T 2447
Bl 336A17M7FA] 2524023 ~ 0.74+0.16, 100ppm
A= 4.84+0.6 ~ 0.69+0.06, 400ppm A| 3 7-=

468+02 ~ 1.42 + 0.09 pg/ml 2 AT
Liver
12
R
E 8
R |
°7, J\b
A I | \ NI
¥ g f el 3
T R e RS SE——
k £ m—
E 31 & ol 121 152 182 213 244 274 305 335
5 Time after last administration (h)
e SO0EMT e 100ppm 400ppm

[Fig. 4] Liver concentration (ug/ml) of OTC in S.
schlegelii after dipping with different
doses of 50, 100, and 400ppm for 30min
at 15°C (meanzS.E.; n = 8)

3. OTC 2| A+=TEfSHA sHA

oTCe| Tt FEER ofgA17l x9]Ee
84, &5 2 71 FEFEHEA aQls A%
A3}, 50, 100, 400ppm ©.F k&3 o] Fo] I
Ul OTCE] FZ-AlRF=rAdst WA(AUC-) & 7t

= 7
7} 62.50, 132.42, 135.83ug/ml*h = HLE}&}E} el

1.66, 245, 2.12/\]{}01]7\1 1.26, 147, 1.66ug/mﬂi
UERg 1 9] =R (0K = 2

0.8, 1.20, 0.944| h %E%,}ﬂ tpa) & 0.9, 14,
1.2473F, 2R (410 8) = 5521, 70.23,
90.98A17te. 2 YEFGTE FHAFAIZHMRT) &
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747y 7771, 15524, 128.84A17FC 2 UERGTE  UERGTH<Table 4> FX0).
(<Table 3> F%). o9 7+ W AUCh.t= 27t 775.65, 873.27,
50, 100, 400ppm © & &3k o] F9 <& W 1.51x106xg/m*h E FEFHTE Cpo B Towes 2F
AUCo= ZHZ} 8044, 14941, 151.06pg/ml*h & Z+ 10, 14.71, 153 Al7Fol A 4.85, 5.8, 6.29ug/ml =
YEFATE Coxe B Toaws 22 1192, 16.69, 1525 YERSTE K5 ZH2 5.68, 8.66, 8.95 A7 t,
AlZEA 0.69, 0.73, 0.95ug/mlE YERSTE t,K, et 598, 9.12, 1031A1%F, tpB = 24751,
= 27 620, 8.01, 892417, t,as 652, 838, 25251, 6.93x105A17FC. 2 UEFTE MRTE
943A17Y, tin B 11849, 186.65, 26530417+ 2 32868, 313.43, 9.99x105A] 7+ 0 2 UERSTH<Table
et MRTE 158.82, 259.25, 33027~ 5> FZ%).

<Table 3> Pharmacokinetic parameters for OTC in blood of S. schlegelii following dipping with different
doses of 50, 100 and 400ppm

Parameters (unit) 50ppm 100ppm 400ppm
tioKa (h) 0.8 1.20 0.94
tipa (h) 0.9 1.40 1.24
tinB (h) 55.21 70.23 90.98
Tuax (h) 1.66 2.45 2.12

Cax (1g/ml) 1.26 1.47 1.66

AUCq.c (pg/ml*h) 62.50 132.42 135.83

MRT (h) 77.71 155.24 128.84

Abbreviations : h, hours; t;,K,, half-life of the drug during absorbance; t,a, half-life of the drug during distribution
phase; ti83, half-life of the drug during elimination phase; Tma, time for maximum concentration; Cpax, maximum
tissue concentration, AUCy.., area under the time-concentration curve; MRT, mean residence time.

<Table 4> Pharmacokinetic parameters for OTC in muscle of S. schlegelii following dipping with different
doses of 50, 100 and 400ppm

Parameters (unit) 50ppm 100ppm 400ppm
t12Ka (h) 6.2 8.01 8.92
tipa (h) 6.52 8.38 9.43
ti2B (h) 118.49 186.65 265.3
Tmax () 11.92 16.69 15.25

Crax (1g/ml) 0.69 0.73 0.95

AUCqp.o (pg/mb*h) 80.44 149.41 151.06

MRT (h) 158.52 259.25 330.27

Abbreviations : h, hours; t,,K,, half-life of the drug during absorbance; t;,a, half-life of the drug during distribution
phase; ti,f3, half-life of the drug during elimination phase; Tma, time for maximum concentration; Cpa, maximum
tissue concentration, AUCy.., area under the time-concentration curve; MRT, mean residence time.
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<Table 4> Pharmacokinetic parameters for OTC in muscle of S. schlegelii following dipping with different

doses of 50, 100 and 400ppm

Parameters (unit) 50ppm 100ppm 400ppm
t1oKa (h) 5.68 8.66 8.95
tipa (h) 5.98 9.12 10.31
ti2B (h) 247.51 252.51 6.93x10°
Tmax (h) 10 14.71 153

Cax (1g/ml) 4.85 5.8 6.29

AUCq.o (ug/m*h) 775.65 873.27 1.51x10°

MRT (h) 328.68 313.43 9.99x10°

Abbreviations :

h, hours; t;,K,, half-life of the drug during absorbance; t,a, half-life of the drug during distribution

phase; ti,f3, half-life of the drug during elimination phase; Tma, time for maximum concentration; Cpax, maximum
tissue concentration, AUCy.., area under the time-concentration curve; MRT, mean residence time.
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