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Pharmacokinetics of amoxicillin after intramuscular injection at different

temperatures to cultured olive flounder, Paralichthys olivaceus

Ji-Soo Kim, Ji-Hoon Lee, Soo-Jin Lee and Kwan-Ha Park’

Department of Aquatic Life Medicine, College of Ocean Science and Technology,
Kunsan National University

The pharmacokinetic properties and residue levels of amoxicillin (AMOX) were studied after intra-
muscular injection to cultured olive flounders (100+50 g), Paralichthys olivaceus. For pharmacokinetic
studies, AMOX of 20 to 80 mg/kg body weight was administered at 17+2°C or 22+2C and AMOX
concentrations were determined in plasma, the liver, and the kidney by HPLC-UVD. Plasma samples
were assessed at 0.25, 0.5, 1, 3, 6, 12, 24, 48, 72, 96, 168 hours post-dose, whereas liver and kidney
concentrations were measured at 0.25 to 48 hours post-dose. The kinetic profiles of AMOX were
analyzed by fitting to a 2-compartmental model with PKSolver program. The following parameters
were obtained for a single dosage of 20, 40 and 80 mg/kg of body weight at 22°C and 20 and
40 mg/kg of body weight at 17°C in plasma, liver and kidney, respectively: Cmax (the peak concen-
tration)= 27.23-257.36 pg/ml, 5.49-41.65 ug/g, 16.75-129.31 1g/g; tmax (the time for peak concen-
tration)= 0.05-0.91, 1.36-3.28, 1.95-4.49 h. For residue studies, AMOX of 40 and 400mg/kg was
administered, and muscle samples were taken at 2, 5, 7, 14 and 21 days post-dose. The residueof
AMOX in the muscle were found under the MRLs (maximum residue levels) within 7 days for the
two doses.
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Table 1. Recovery of AMOX from blood, liver, kidney
and muscle samples of olive flounder

Sample Fortified Recovery (%)
P concentration (Mean£SD, n=3)

1 ppm 101.23+4.30

Blood 5 ppm 110.09+2.41
. 1 ppm 79.38+0.49
Liver 5 ppm 83.36+1.50
. 1 ppm 91.2445.21
Kidney 5 ppm 100.334.43
Muscle 0.05 mg/kg 83.8349.28
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Fig. 1. Plasma concentration of AMOX in olive flounder
after intramuscular injection with different doses (mg/kg
of body weight) at (22+2)°C and (17+2)°C.
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Fig. 2. Liver concentration of AMOX in olive flounder
after intramuscular injection with different doses (mg/kg
of body weight) at (224+2)°C and (17+2)°C.
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Table 2. Mean concentration (pug/kg) of AMOX in muscles of olive flounder with different doses of 40 and 400

mg/kg B.W. after intramuscular injection

40 mg/kg 400 mg/kg
Day 17 °C 22 °C 17 °C 22 °C
Mean S.D. Mean S.D. Mean S.D. Mean S.D.
2 47.66 3.84 94.23 13.60 1450.24 618.59 2328.69 505.32
5 6.67 1.43 24.43 6.97 69.65 24.98 182.15 12.59
7 4.17 0.08 3.33 0.43 17.48 5.48 44.00 8.84
14 1.95 0.44 2.37 0.13 4.71 0.68 5.20 1.26
21 0.84 0.49 2.51 1.93
S.D.: Standard deviation; Bold: above the MRLs(Maximum residue levels) 0.05 mg/kg B.W.
—& 20mgkg BW. at 22°C MRLSOﬂ l\}?ﬁ ﬂq—
-5 40mgkg BW.at22°C
1004 - 80mgkg BW._at22°C
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Fig. 3. Kidney concentration of AMOX in olive flounder
after intramuscular injection with different doses (mg/
kg of body weight) at (2242)°C and (17+2)°C.
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Table 3. Pharmacokinetic parameters for AMOX in plasma of olive flounder following intramuscular injection with

different doses and temperature

. 22°C 17°C
Parameter Unit
20 40 80 20 40
tioka h 0.16 0.51 0.01 0.22 0.08
tiz0 h 1.16 0.54 0.24 1.19 8.51
ti2p h 8.48 11.74 6.61 6.56 166.84
tmax h 0.65 0.91 0.05 0.77 0.55
Cinax pg/ml 35.56 97.40 257.36 27.23 50.19
AUCp-» pg/ml *h 310.64 869.16 1558.29 167.42 1076.76
MRT h 11.26 15.03 9.31 7.95 109.37

Abbreviation: h, hours; tik,, half-life of the drug during absorbance; ti»a, half-life of the drug during distribution
phase; ti2f, half-life of the drug during elimination phase; tmax, time for maximum concentration; Cpnax, the maximum
concentration; AUCy.., area under the time-concentration curve; MRT, mean residence time.
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11.74, 6.61A1 7+ 2 YEbt T A FAIZHMRT) et MRTE 217} 14.21, 59.49, 20.48A] 7F2.
& 747} 11.26, 15.03, 9.31A17Fo. 2 YElEth 17C 2 Uebgth 17Co A 20 2 40 mgkgl & Z85F
ol A 20 2 40 mgkgl 2 THFA3 P A o3k Yo 7+ ) AMOX®] AUC.+ 212t 71.65,
AMOX9] AUC,..= Z+7} 167.42, 1076.76 pg/ml*h 2.78x10° pg/g*h® VEFETh Con 2 tams 2H2ZH
2 YEST Crsx 2 toe 212 0.77, 0.554]7Ee]l 1.78, 3.28 A7l A 5.92, 5.49 pg/go & EFT)
A 2723, 50.19 pg/ml 2 VERGTH 1 9] tipk,E 2t 2 9 tipkeE 22} 046, 0.51A17F, tip0E 3.42, 20.93
7} 0.22, 0.08417F, tipas 1.19, 8.51A17F, tippe AIZE, tipe 9.77, 6.93x10°A17F e & LFElstt. MRT
6.56, 166.84417to. 2 UELTE MRTE 242} 7.95, E 247} 1243, 1.00x10°A17F 0.2 e,
109.37A1 7.2 EbETH 22°Coll A 20, 40 & 80 mg/kgl 2 THF I3
22Cel A 20, 40 2 80 mgkgl @ THFA3 dx1e] 218 U AMOX9] AUCy..= Z+zt 604.67,
dx1el 7+ W AUC..+= Z+7; 84.30, 426.66, 709.50 7.73%10°%, 1852.24 g/g*h= FEFHTh Come Lt e
rg/g*hZ YEFSTH Coae 2 tmas 2H2F 136, 1.92, Z}7} 3.90, 4.49, 2.70A] 7kl A 33.86, 68.13, 129.31
1.85A17 el A 7.74, 13.36, 41.65 pg/gE EFSTH rg/g® VFERTE 1 9) ok, ZH2t 249, 2.11, 1.34
2 9] tinke= 22 071, 0.43, 0.73A13F, tipas 0.75, A7, tipas 2.64, 439, 148417, tipfe 39.02,
5.81, 1.19A1ZF, tipBE 10.74, 50.70, 14.87A1 0.2 6.93x10°, 10.88A17te. & et MRTE 24zt

Table 4. Pharmacokinetic parameters for AMOX in liver of olive flounder following intramuscular injection with
different doses and temperature

. 22°C 17°C
Parameter Unit
20 40 80 20 40

t12Ka h 0.71 0.43 0.73 0.46 0.51

tipo h 0.75 5.81 1.19 3.42 20.93

t12P h 10.74 50.70 14.87 9.77 6.93%10°

tmax h 1.36 1.92 1.85 1.78 3.28

Crnax ug/g 7.74 13.36 41.65 5.92 5.49
AUCo.» ug/g*h 84.30 426.66 709.50 71.65 2.78x10°

MRT h 14.21 59.49 20.48 12.43 1.00x10°

Abbreviation: h, hours; ti2k,, half-life of the drug during absorbance; ti»0, half-life of the drug during distribution
phase; ti2f, half-life of the drug during elimination phase; tmas, time for maximum concentration; Cuax, the maximum
concentration; AUCy.., area under the time-concentration curve; MRT, mean residence time.

Table 5. Pharmacokinetic parameters for AMOX in kidney of olive flounder following intramuscular injection with
different doses and temperature

. 22°C 17°C
Parameter Unit
20 40 80 20 40

ti2Ka h 2.49 2.11 1.34 1.21 0.45
10 h 2.64 4.39 1.48 1.28 15.74
ti2p h 39.02 6.93x10° 10.88 18.37 33.96
tmax h 3.90 4.49 2.70 1.95 2.84
Cinax ng/g 33.86 68.13 129.31 16.75 30.86
AUCp-» pg/g*h 604.67 7.73x10° 1852.24 170.07 1601.84
MRT h 33.24 1.00x10° 14.84 18.07 49.64

Abbreviation: h, hours; tik,, half-life of the drug during absorbance; ti»a, half-life of the drug during distribution
phase; t12f, half-life of the drug during elimination phase; tmax, time for maximum concentration; Cpax, the maximum
concentration; AUCy.., area under the time-concentration curve; MRT, mean residence time.
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Table 6. Mean plasma and tissue concentration in olive flounder following intramuscular injection of AMOX

at 40 mg/kg B.W. (n=3)

Mean AMOX concentration + standard deviation at hour:

0.25 0.5 1 6 12 24 48
Plasma 51.7+7.7 88.6+3.2  97.5+18.1 48.8+4.3 31.9+4.1 26.8+4.7 6.3£1.2 3.6x£1.4
Liver 2.2+0.3 10.6+2.1 12314 11.9+£1.0 10.7£2.4 6.7+1.0 4.0+£0.8 2.4+0.1
Kidney 7.6£0.6 18.6+1.5  34.6£9.3 64.2+25.5 64.6£25.9 39.0+183  12.6+1.5 8.0+1.2

Bold: peak concentration at hours following injection

33.24, 1.00x10°, 14.84A17+0. 2 ettt 17C
220 2 40 mgkgl 2 ZHF A WX A3
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2Co M) zHF7Fe] 17CHRY o FA4 573
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A At o A2 S P]A
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713ko] 2ol o3| 3.71] F &S W=kSo
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50 AR 2 o] A & - 0] 227 - wkata}

3 = 7-14Y 0] YA AYelA & s Aok
H ™ amoxicillin®] FF717HS H4 74 ooz
S o) warasita AzE,

A 7)) 0] &5 (Bioavailability) & X 842 FEA
= BAs] al FrEEet ¢ 7 7HA SHel
A Fre a8AS AgH o Hrlstaa ke
Ao g okEo] AU FFAS AHE 2= 9= 59
& AAFE o] th(Jung er al., 2008). ¥ 7] (Jeon et
al., 2010)2] 7% 40 £ 80 mg/kgl E amoxicillin

trihydrateS 7275 S wf A A o] -&-E (bioavail-
ability)o] 2}2} 1.6, 1.1%2+a Bt oh. 22y
E A= amoxicilling F FoJ5te] A& 218
3hA] &t7] wWiEol A o) EES 7 F= AN

l:]'.
(@] ok
rurt =

OFHF AL I (AMOX) 9] ol WE k53t
A RS dotr 7] 93 %:M Jéﬁ 100 g)
(17£2)C 2 22+£2)Col| &3
& A7kl ge @%,@,ﬁ%ﬂ 27
HPLC-UVDZ &4t o] 44345 ntg
Z 2-compartmental modelZ PKSolver program=
o] &3l AMOX®] ®7}7], AUC 52 pharmacoki-
netic parameterE FAFSIATh A, 71 A9 F
asE g =gAZe] We7E Z42b 27.23-257.36
pg/ml (0.05-0.91 h), 5.49-41.65 pg/g (1.36-3.28 h),
16.75-129.31 pg/g (1.95-4.49 h)S. 2 UElytt} 2
o we JFR7IHE A8 H8l AT kg 7
40 2 400 mge F43 & LC-MS/MSE E43}
o} 40 mgkge 5Y 3, 400 mgkgS 7Y Fof 2zt
273822 0.05 mgkg ©let2 AEH A
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