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Residues of Thiamphenicol in Blood of Cultured Olive Flounder and Black
Rockfish Treated by Single Oral Administration
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Abstract

This study was aimed at investigating the residual patterns of thiamphenicol (TP) in the cultured olive
flounder (Paralichthys olivaceus) and black rockfish (Sebastes schlegeli) following oral administration. TP
concentration were detected by high performance liquid chromatography with UV detector. The recovery
rates of TP in serums ranged 77.05~97.23% (olive flounder) and 89.96~97.11% (black rockfish) for the
concentration of 0.1, 1.0, 10 s g/mL, respectively. After single administration of TP (100 mg/kg body
weight) by oral route in olive flounder (700+£50 g, 23+1.5C) and black rockfish (500430 g, 23+1.5T), the
concentration in the serum was determined at 1, 5, 10, 15, 24, 30, 50, 168, 264 and 432 h post-dose.
Two-compartment model was applied to analyze in the pharmacokinetics of TP administered to the fishes.
In the serum of olive flounder, TP was detected on 10 and 15 hours after treatment were 10.08 s g/mL
and 10.06 xg/mL as maximum level, respectively. In the serum of black rockfish, TP was detected on 15
hours after treatment were 8.88 s g/mL as maximum level. Concentrations of TP to the fishes were not
measurable at 432 hours (18 days) after treatment in all samples. Similar residual patterns of TP were
revealed between the fishes. These results are helpful for estimating withdrawal time of TP which has been
already in use for farmed fish treatment.

Key words : Residual patterns, Serum, Thiamphenicol, Oral, Olive flounder, Black rockfish
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Thiamphenicol2| =t AT

AHET7Fs tidolEol Fa, Fol, Fol, 2o, H
7], detgjotz gjE il TP o5 olFelA
At As A=msh] fsto], 19 &Fo=
AAF 1 kgd A7F 20~50 mge] Fo] HILF Af
ol &3tallA oF 5v7U7F AT Folsd, #F
717 15holth = AEAH A AT
A= o (fin fish)e] 2 F(foodstuff)oll X TPS] =+
F3E71FAMRL)E 005 mgkgl® A8l
QITHEC, 2010; Tao, et al., 2014; Pan et al,
2015). 3HH, AR TP Folf o7 #4
A5y nlEg e S AFste FAbE ekEe
24 87 e qlom, AR T ST
50 mg, 5~7URF 7o), Feprd1sd)ol =it
H]SSFCHMAFF, 2015). -sol= o] 7ol gk TP
MRL-Z 0.02 mgkgl® 24w o] glr},
AWtA o7 kRS Fojst & A=
Uebr] flste]l A dellx el
=X (distribution),  THAK(metabolism) H  ®|Ad
(excretion)2] TJ(ADME)S 7 Hof 3t} volr}
A A AA FEFEE T (pharmacokinetics)
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2010; Im et al., 2015).
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700+50 g)¢} 3| E-2N(Sebastes schlegeli, 3%
500+30 g)y= ZH7F 20vkH A ARSIt A E 7
b B ARSFES WAt 23+1.5CEA A
=2 AEiion s dAsHA 74 =t

s (-

[Fig. 1]

77}t olivaceus,

NH CO—CHClz
?H CH CH;OH

Chemical structure of thiamphenicol
(C12H15CI,NOsS)
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<Table 1> HPLC (High-performance liquid
chromatography) instruments and
conditions used for analysis of
thiamphenicol
I HITACHI D-6200, GILSON 712
nstrument
system
4.6x150 mm (Cy3, 5 um,
Column | Fngnvosin)

Mobile phase | Acetonitrile-Water (15:85, V/V)

¢ Column Room temperature
emperature
Flow rate 1 mL/min
Detector Ultraviolet A=226 nm
Injection 20 1L
volume
Run time 15 min

Stock solution<= TP 1 mg®] 5 mL<] acetonitrile

- MEE

S H7kstel §301(200 mg/L)A A A Aok o
Hol 4Co|A H#ASFATE Working solution 500
2L9 stock solutione Al@ 3ol FH 3l acetonitrile
500 £LZ 718Fo] 1 mL (100 mg/L)& 23 th,
o] g olpyow AT TPE wels
7] 9% ol A acetonitrile?t =&
15:85(viv)el Hl&Z  ZAEI oY, SH9ge
226 nm, column &5+ A9 FHo & AAJsH
%tk HPLCE HITACHI 6200LC %! GILSON 712
systeme ARSI Oom 7714 FHL <Table

1> YEeRSITH

Zz23 0.

4 Nz Hx2 o wRe

o ddof zHFsh= TP
1ol Jepdislc. 5, 9 Alge] A
200 pLol 722 K200 1L)9] acetonitrile
s W 9 A o, A4 10
AA AT AAE2)(10,000 pm, 208-7HE B
At olojA ATdE FAPILEE o7sA
HPLCE 43} th

!
2

Mr ot

0

200 pL of serum in fish
Elute with 200 pL of acetonitrile
Incubation for 10min (R.T.)
Centrifugation at 10,000 rpm for 20min
Supernatant
Filteration (0.45um)

HPLC analysis

[Fig. 2] Extraction procedure of thiamphenicol
from the serum of fish
5. BETM &Y I 5158 53

TPE 0.19, 0.39, 0.78, 1.56, 3.12, 6.25, 12.5, 25,
50 ppm FEZ o]FAel 19 FFENE HPLC

°of 20 pL FYste] mEgd Faude] ofsho
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<Table 2> Recovery (%) of thiamphenicol from
serum of fish

Fish Fortified level Recovery
(1g/mL) (%)
0.1 77.05+£2.59
Olive flounder 1 97.23+2.04
10 92.19+1.18
0.1 89.96+1.81
Black rockfish 1 95.6142.13
10 97.11£1.32
olfF ool gk TPY 3|4&& HPLCEA

ZAYSE Rate] w2 F(Dicentrarcus lavrax
L)olA  80~79%(Intorre et al, 2002), H<FAl$-
(Litopenaeus vannamei)*| X 86~97%(Fang et al.,

A7R0jol ni2 Yxlot muigate] o BE

A
~
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2011) % UrEWE} B Ao e TP 3¢&0]
Aol ZylEel doM 77.05~97.23%%} S+t
89.96~97.11%i’\1 S ATAES slgEH v
wate] AR set A4S YERITh Aw
5(0.1 pgmL)Z TPE H7I8E Aol 2I9E
gt "] 3]Fgo] AR w3
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ot Q‘”‘é 3l A FEFEHE ATl 4
sfo] kst Woltt, ERE eyt A%
TAANA ofF THo| [ TP AFESHA
(LOQ)%! 0.01 mgkgell vlete] HEE7L wHgko
1}, MRL 0.05 mgkge] A Z71o|A =4 "o
YA = 9T

2. 88 3 4NN sk Higt

fss) =} o
L

concentration of thiamphenicol Cea/mL)
o

0 50 100 160 200 2RO 300 3RO 400 4RO
Time after administration (h)

[Fig. 3] Mean serum concentration (N=5) of

thiamphenicol in oliver flounder after
single oral feeding with dose of 100
mg/kg body weight at 23+15C

TPE AF kg@ 100 mgkgl = WX AT
Folgh § dH A2 AAA % WshE [Fig.
319 YJERQtE Fol & 10A17H4] 10.08 xg/mL
o} 1541 1006 pgmLE Hoighs o,
24X A= 624 pg/mLl, S0AZHA 2,15 pg/mLE
Faskginh o] AAE] AT 432417H(18

= -
) ol Fol= HEHA I
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[Fig. 4] Mean serum concentration (N=5) of

thiamphenicol in black rockfish after
single oral feeding with dose of 100
mg/kg body weight at 23+15°C
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(210 g, 23~275C)el oJAF kg 45 2 90
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LAZ e e )
TP o] o]9]2] ofFof gt xHF4d Aol
ME AR A7 E1E A Foi(82 g)oll o]
AF kgd 50 mgkgs TPE A7 T8t
7o Al I FHaskeol| Z=uekiltt
(Oshima et al., 1994). Intorre et al.(2002)< -5°]
(250~350 g, 18~20C)elAl AT kgd 15(4F
) 9 30(1LEE) mgﬂcgiﬂ TPE 5 &<k AT
Folatals W, Fol & 3AMA o 9 Z5o|
A HasEE YRS 28 3Y o] Fel&
7t A M e FER FASYI, 7
AEEH HESA olgtE dERA Fop)
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Thiamphenicol?| &t AFFoof mE HX|et =u|Eate| ALY ZF 4
Lo ol23low 5UA 7HESHA o]&t). A% <Table 3> Pharmacokinetic parameters for
ATAEC] Aldo|A] Tp= Al&d 29l thiamphenicol in serum of fish
o3 A B¥ 7o WE mjAS Holi of following oral administratipn with
b a6 o 100 mg/kg body weight at
=5 582 HeEhiith 23+15C
2 AT EE 23115 O)elAMes o AGA=
7 A e 492 98 5 g9t = TPE Parameters (unit) Olive flounder Black rockfish
o] AF kg@ 100 mgkgl & {29} xu]Eelo | Dose (mg/kg body 100 100
3 AT Fold T delelre] aRAL dufn veight
W, FFAEE Wl Bl BE, waaeg w  AUCGE-Mmb 31070 20l
S8 P Bk a9 WA 3t Kor (1) >3 433
A EE 432407H182) ol F el dejelx TP} Koo (1h) 1014 1038
AEEA ol MASEE WA gtk PE Y @ (1) 367 481
Aok zumere] 2Aelx Agsl 2d 717t A £ am 00 008
dell RHfshe Zlow B ol 4% T o0 o
AN FEMse Avs ohEEest s free ® "o o2
NS EAaA LhePkeh<Table 3 A (ng/mL) 0.56 0.52
‘ B (ng/mL) 1.05x10™ 0.00

Tonax (h) 12.77 13.51
3. A=SENS} ofTHEH Crnax (11g/mL) 8.79 6.98

Et (h) 496 477

[Fig. 3] ¥ [Fig. 415 <AZ 84 Atd TP
SFaFHe wiHsE e i@
<Table 3> YERYSITE
Hxe A, dAET-AaAst WA AUC)
2 31076 pghmlL, °F&°] FEJ2 o L3
A7 (Tine)= 0.19 h, AFO=E FEXFAQ pAt
o] W (Tipp)= 794 h, Hisk =
A Tow) 1277 h, AL FEE(Cra)= 8.
mL, WAEEEE FIkste] ofkE FEUt
A 3] 00] He AFRL ol okE A
& °F 496 hE AATET ZdEEte] A
AHAUC)S 26137 pg

@
S
of\
N2 R

)= 872 h, HilFLo

2 AT AT

Abbreviations: AUC, area under the concentration-time
curve; Ko and Ko, distribution rate constants of central
and peripheral compartments; a, [3, distribution and
elimination rate constants; Tj,q, distribution half-life of
the drug; Tipg, elimination half-life of the drug; A, B,
zero time drug intercepts of biphasic
disposition curve; Tpay, time for maximum concentration;

concentration

Cimax, maximum concentration; Et, elimination time.

e

AF(GFL 23£1.5C0)4 TP | W =
ol A o] ol A AR A7 496 A 7Kk
) HATTAIZH(OF 209) 0% AlrtE o], A7}
&gl nlal] o) ALAAZre] <FE At
P WAI9} zuEEelx AZE AdlelA]
b= Zo® yepgon, Asd+(ge], s,
b, S lA vEhd Al e Ao
7F ATk EgE kel AFE dF: AAIH
Lo Ayel vuA F dA A rh(Fig. 3] %
[Fig. 4]).

<Table 4>l Y& AFA=9 HIoJA TP
o AT+ Folel wE oA elA e F=wHE)

H

[\e)
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<Table 4> Comparative pharmacokinetic parameters of
thiamphenical in serum by oral administration
among several species

Parameters a Pacific Olive Black
. Sea-bass®  white .
(unit) o flounder® rockfish'
shrimy
Dose
15 30 10 100 100
(mg/kg BW)
Weight (g) 250~300 9.1~12.3 500+£30 70050
Waler [em. S 25610 23£15 23+15
()
AUC
54.0 96.0 43.70 310.76  261.37
(ug - /mL)
Tinax (h) 6.0 80 2.0 12.77 13.51
Tina (h) N.S. 2.488 0.19 0.14
Ting (h) N.S. 10.659  7.94 8.72
Cinax 7.96+
56 94 8.79 6.98
(ug/mL) 1.61
“Castell et al., 2000. °Fang et al, 2013. °This study.

N.S.: data not shown.

Castells et al.(2000)> -5°1(250~300 g)°IAl TPE
AAF kg9 15 2 30 mgkgo| HA 18] AT F
o3t A3}, AUCE 54.0 H 960 pgh/mL, Ton
6.0 2 8.0 h, Coi= 5.6 E 94 pgmlLE EFL
th Fang et al(2013)> HFAI$(9.1~123 g
25£1.0C)oAl TPE AT kegd 10 mgkgo] =
A AT Fodk Ay, AUCE 43.70 pgh/mL,
Too= 2.0 h, Cop= 7.96+1.61 pg/mLZ UERS
o # ATelA gxel zyERRe] ols #
(AUC, Tumax, Cow)e BlW8HE, AUCSF Thu= i
G F s BAOM, Chus FHE A7) 9l
Atk kEsEHEtE] Wi 22 ofFeldte
Fol Wy W e T ARSI webs HdE
o @ JeERaz Ql=dl(Jung et al., 2013), ©]
ATA vtk 7] o E B S ARgsta
171wl 22 EAM Y FoAxds 4854
= AR vl offriar Azst

huy =

2 32 Flr

Ao

ol A3 A

§

R

ofa oA o=
E A 7L

off
=
ol

F4, ok A
(o)

EE‘L]' 0:1‘3’1
(Treves-Brown, 2000),
FREH SYiE

o
&

o] ﬂ?ﬂ XPOM A EU%
o] oA RIS Aol vlEl Aol
A3 oty B askitkBjorklund &
Bylund, 1990; Zhang & Li, 2007, Jung et al.,
2011). & Aol olHd xxio] wE Aol
=8 0}21 xeplov, &% |@A9 xvEet
tjgk TPS] Fojuhy], Foisle 4 AP%#—%‘*‘
Thekst oFEF st At Eﬂ AL A K3

AX(700£50 g, 23+1.5C) 2 FI &
g, 23+1.5C)ol| Al Thiamphenicol(TP)S 1
T-(100 mgkg BW) Foidt tha,
43A7he = d3 W TP9 FFHS HPLCEMA
AT TPE ofF dAel 01, 1.0, 10 «
gmLO = H7bet 747te] Fke] diste] {A 4
zy &gt Al TP H4 3|FT&2 77.05-97.23%
9} 89.96~97.11%% YEFSTE TPO] 7+ Fofo|
w2 gxgl zyEe] Au ofE dFsic
two-compartment modelZ ZAFE ST TPE Fo
S dqx golx 10774 10.08 g/mLS} 15A]
1006 pgmlE Hulghs HSla, 23Ee
Ao A= 154174 888 pgmlE AU
et gxleb 2uEee] YA TP
o] T 432X A (184 A) BE Al FoA

st2 HEHA &tk TP o7 Al

°l zF
W WA Bl Wl AR
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o 13 4
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=
AANAAANZE~

=
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