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Abstract

The pharmacokinetics of florfenicol (FF) after oral administration was studied in the cultured olive
flounder, Paralichthys olivaceus, using high performance liquid chromatography (HPLC). After single
administration of FF (20 mg/kg body weight) by oral route in olive flounder (700+£50 g, 23+1.57C), the
concentration in the serum was determined at 1, 5, 10, 15, 24, 30, 50 and 168 h post-dose. The kinetic
profile of absorption, distribution and elimination of FF in serum were analyzed fitting to a
two-compartment model by WinNonlin program. The area under the concentration-time curve (AUC),
maximum concentration (Cpax), time for maximum concentration (Tum.) and elimination time were 22.51 pu¢
gh/mL, 0.84 pg/mL, 8.62 h and 447 h, respectively. The results of this study related to dosage and
withdrawal times could be used for prescription of FF in field for the treatment of bacterial diseases in
olive flounder.
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[Fig. 1] Chemical structure of florfenicol
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<Table 1> HPLC instruments and analysis conditions
for florfenicol

HITACHI D-6200, GILSON 712

Instrument
system

4.6x150 mm (Ci5, 5  um,

Column | cogvjosIT)

Mobile phase | Acetonitrile-Water (35 : 65, V/V)

Column R
tem tur oom temperature
perature
Flow rate 1 mL/min
Detector Ultraviolet A=226 nm
Injection 20 1L
volume
Run time 15 min

5. A2 BAE| W BT 24

A

gz ddof] Fee FFO EAHPHS [Fig.
21l YERGlTE &, " AR AAEE 3
200 pLol & Ok(200 £#1)°] acetonitrile=

‘6‘
TE3] B4 B dAss v, AeelA 102

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 florfenicol from
the serum of olive flounder
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<Table 2> Antimicrobial activity of florfenicol
against fish pathogenic bacteria

Pathogenic MIC* . .
. Origin of bacteria
bacteria (ng/mL) &
Gram negative
Edwardsiella tarda 3.13 Abscess of olive flounder,
Jeju Korea, 2004
E. tarda 3.13 Kidney of olive flounder,
Jeju Korea, 2005
Vibrio 3.13 Spleen of olive flounder,
ichthyoenteri Jeju Korea, 2004
V. harveyi 3.13 Kidney of olive flounder,
Jeju Korea, 2005
Photobacterium 3.13 Spleen of black rockfish,
damselae subsp. Seosan Korea, 2007
damselae
Gram positive
Streptococcus iniae  3.13 Spleen of olive flounder,
Wando Korea, 2005
S. paruberis 3.13 Liver of olive flounder,
Jeju Korea, 2004
Lactococcus 1.56 Spleen of black rockfish,
arvieae Jeju Korea, 2004

* MIC, Minimum inhibitory concentration

Atk A FolM HARFE R E tarda,
ichthyoenteri, V. harveyi, S. iniae, S. parauberis
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AFFoIEEe] 2uiel 20 mgkg® 13] AT F
of e W HANISELE7t 091 pgml=E U
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- 1082 -



Florfenicole] OfF Waldl ATl Chet BT Zutet 37 50 % Gx| AoIM ol FSSelers Sy

3hs FFO| sZnhs 272 dod d3ds F%
& B9, FFE 20 mgkg® 13 A7 FojaiA |
29 Fo Al A¥E aaHer AR
olfe o AzEnt B /P Hol Ee
g B AR ddeR s A
27k o) wiel s deEs WE e
e, FFE Al Ash] flsids AR
of ekAZFd AFE Wh=Al AASfok & Hlo]

FFO] EFIAE AN A, wmel we
peak A9] Wolz} melstel Aol ds

1932.7(R*=1.000)= AXFE ATE FFE 9X o
o 0.1, 1.0, 10 ppm©O. 2 7}t 247}e] - IofA]

3 5ES 89.21+1.18~95.0142.04%%  LFEFTE
B AZelA e EAWe HEIHAIE 0.05
ppm©] .

off @l thE FF
XA Hale] wEw,
sturgeon, lake trout, rainbow trout,
hybrido 4] 84.1~104.0%(Vue et al., 2002), crucian
carp®l A1 91.25~98.37%(Zhao et al., 2011), korean
catfishol 4 89.6~99.8%(Park et al, 2006)% L}E}
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[Fig. 3] Mean plasma concentration (N=5) of
florfenicol in oliver flounder after single
oral feeding with dose of 20 mg/kg body

weight at 23+1.5C
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<Table 3> Pharmacokinetic parameters for florfenicol
in blood of olive flounder following oral
administration with 20 mg/kg body
weight at 23+1.5C

Parameters (unit) Olive flounder

AUC (ng - h/mL) 2251
Kor (1/h) 1.95
Kio (1/h) 10.00
a (1/h) 4.79
B (1/h) 0.17
Tina (h) 0.14
Ting (h) 4.04
A (ug/mL) 0.87
B (ug/mL) 3.09x107
Tomax (h) 8.62
Crax (1g/mL) 0.84
Et (h) 447

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; T, distribution half-life of
the drug; Ti,p, elimination half-life of the drug; A, B,
zero time drug concentration intercepts of biphasic
disposition curve; Tinaxs for
concentration;  Cpa, Mmaximum  concentration;

maximum
Et,

time

elimination time.
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o] B 3H,  Martinsen
al.(1993)2 thAeF doY(Salmo salar, 194+40 g,
10.8+1.5C)°ll Al FFZ 10 mgkg BW7} HA 2+
FoA% AY, Tyet= 103 hy, Cpn= 4.0 pgmlE
BT Horsberg et al(1996)2 THAF <o
(Salmo  salar, 46087 g, 10£0.3C)°IAl FFE 10
mgkg BW7} HA A7 Fo4d A3, Tuwi= 6 h
2 Martinsen et al.(1993)2] A3}of H|slo] 4A]7F
AT WMo Cpp 9.1 pgmlZ 238 A%
57 okt o] =9 AelA wFo] B o
AeF AolelAl FFE A7 o8 v A77F 2
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7495 ¥|w3l] 2T} Yanong and Curtis(2005):
Koi carp(Cyprinus carpio, 1A% 144444 ¢, 23
~25C)elAl FFE 50 mgkg BW7} EA A+ 5
18 AT Tpwe= 3.0 h, Cows 123 gg/mLE

et
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AFEE AW Tt 24 hE 2T Fointh 44 =

HO, Cons= 18 pg/mLE 737 FoI KT} 1.54)
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Crucian carp(Carassius auratus cuvieri, 33|
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pgmLZ YEE O 40 mgkg BW7F HA &5
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<Table 4> Comparative pharmacokinetic parameters for florfenicol following different medication of oral

administration (O.A),
several marine species

intramuscular injection (.M. and intravenous injection (.V.) among

Atlantic Atlantic . . Korean . . ¢ . Olive
Pmtem calmon’ calmon’ Koi carp catfisht Crucian carp Cod Olive flounder® flounder”
Wi OA LV. OA LV. OA IM. OA LV. OA IM OA LV. IM LV. OA
Dose 0 50 25 20 540 10 20 10 20
(mg/kg)
Weight () 194440 460487  144:+44 280.4+20.8 260430 100~200  380.4+20.8 700450
Wat(e%)m 108415 10£03  23~25 23517 2541 8£0.5 185417 23415
AUC 246.61+ 269,64+ 1077.63+ 617.60%
(g - i) 12 1163 1399 133 2626 4444 ° /7 T 07 27612 59737 524 573 1 0 o 2251
.60+
Ta () 103 NS. 6 NS. 30 24 80 NS 161 150 7 NS. 546304 NS. 8.62
Crax 9.59+ 14.23+
(ugml) 40 NS. 91 NS 123 180 "0 NS 2932 1682 108 NS. o0 NS 0.84
*Martinsen et al, 1993. "Horsberg et al, 1996. °Yanong and Curtis, 2005. ®Park er al, 2006. “Zhao et al, 2011.
'Samuelsen et al., 2003. fLim et al, 2010. "This study. N.S.: data not shown.
g, 23.5£1.5C)°lAl FFE 20 mgkg BW7F © Al 74 and Bylund, 1990; Zhang and Li, 2007). ¥ <+
T 5% A, Tpwt 8.0 h, Cunts 9.59£036 oA+ SH3HA sk on, 35 |xjo ot
£ gmLO]31th Samuelsen et al.(2003)2 Cod(Gadus  FFS FoiWd], Foi3lg 4l A2 5 U
morhua, BTAZF 100~200 g, 8+0.5C)olA FFE 3 FEFejshd A7) ¢ A% A AadE o]
10 mgkg BW7F HA A7 FoIst A¥ Taws  °F & J o2 ARET
70 h, Cpnwi= 108 pgmLolSlt}h ks 84
2= = 7re = =
HH7H%.T(AUC, Tmax, Cmax L 7 01 O]E}E T IV. gol:
of W 9 F& T ARSI wepA ds o B
2 e Jehigied, OP— ATAF wirh 247 Florfenicol(FF)S  WX(BdAZ  700+50 g,
e A BAE AREShL al7] wleel 22 2 23:15C)el 19 18] B0 mgkg BW) Foig
AR TS A = oS AHA gy, AAAARE~168A 0 BF W) PR
Ql Ml ofHurhar A7pstet whebA] <Table 4> AZSS HPLCEMN BA5-c) FFY AT Eo
& olel Ae & el ok 2o A B WA A ok FEE 3208
oA ellM oFEEHl= e FAY, f1 ¥ g0 two-compartment model £ WinNonlin program
AR, F5, k= A W oAb 3 Ok‘jA W o o)gdlo] FRO Bk, WiA, Wizly] B okEI
gt 22 oy Al SEskal A getA w S (parameten S AT B E
(Treves-Brown, 2000), *HUF ARSo] w2l oo x)7karAds W 2(AUC)S 22.51 peh/mLl, 8
kEwHer SAgkscl A/ Aok oM o 2R 3T (C)E 084 pLml, BFH 1T
=9 oA Wl ™F7I2 AgEel Hle] AFE Tuals A7KTw)S 862 Al7h okEo] &3
oA @A Frobxthi WIEithBjorklund A ¢bds] o] Hi= Al AR A ZHE)S
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