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Abstract : Enrofloxacin is one of the second-generation quinolones which have been widely used to
treat bacterial infections in various species including chicken, pig, horse and cattle. The objective of the
present study was to describe the serum bactericidal activity(SBA) of enrofloxacin, its pharmacokinetic
behaviors after intramuscular or intravenous administration to Korean native goats in the dose rate of 5
mg/kg b.w. The results obtained through this study were as follows:

1. Sera collected from both sexes of Korean native goats administered Smg/kg i.v. or im.
showed potent antibacterial activities up to the 12 hours by way of the serum bactericidal activity.

2. Concentrations of enrofloxacin in the biological samples were measured by high-
performance liquid chromatography(HPLC) so as to study pharmacokinetic characteristics. For
detection of enrofloxacin, 10% TCA was optimal for protein precipitation and the mobile phase
was 0.01M citric acid/methanol/acetonitrile(7/2/1, pH 3.5) with solid phase being the C,; reverse-
phase column and detection wavelength being 278nm. The limit of detection of enrofloxacin on
HPLC was 0.05 pg/ml.

3. Pharmacokinetic profile of enrofloxacin administered Smg/kg i.v. in Korean native goats
was best described by two-compartment open model and that administered i.m. the same rate by
one-compartment model. There were no sex differences in pharmacokineticl parameters.

In conclusion, enrofloxacin showed potent irn vivo antibacterial activity and excellent pharmacokinetic
properties in Korean native goats, hence it may be used as a potential antibacterial in the veterinary

clinical settings.
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Fig 1. Serum bactericidal activity of enrofloxacin after i.v. ad-
ministration of Smg/kg in Korean native goats.
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Fig 2. Serum bactericidal activity of enrofloxacin after i.m. ad-
ministration of 5mg/kg in Korean native goats.
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Fig 3. Influence of organic solvents on the analysis of serum en-
rofloxacin by HPLC. DCM: dichloromethane, TCA: 10% Tri-
chloroacetic acid in methanol.
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Fig 4. Influence of various mobile phases on the measurement
of serum enrofloxacin by HPLC. MP-1: 18mM KH’PO* with
0.13mM heptane sulfonate/MeOH/phosphoric acid(85%. v/v)
(700/300/1, pH 3.0), MP-2: CH’CN/MeOH/water containing
0.4% phosphoric acid(85%, v/v) and 0.4% triethylamine(17/3/
80, pH 3.0), MP-3: 0.01M citric acid/MeOH/CH’CN(7/2/1,
pH 3.5).
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Fig 5. The chromatogram of enrofloxacin in Korean native goat
serum.
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Table 1. Pharmacokinetic parameters of enrofloxacin in four male Korean native goats after a single i.v. dose of 5mg per kg of

body weight
DParameters Units 1 2Ammal numbcrs 3 Mean S.D.
A pg/ml 9.34 6.95 6.54 7.35 7.55 1.08
B pg/ml 0.15 245 0.95 288 1.60 1.10
a h! 0.56 0.85 0.84 1.01 0.81 0.16
8 ht 0.05 023 0.17 0.30 0.18 0.09
T2 h 1.23 0.81 0.84 0.68 0.89 0.20
ti2s h 12.48 297 3.94 224 5.40 4.12
Kio h! 0.48 0.50 0.57 0.61 054 0.05
Ki h! 0.06 0.18 0.17 0.19 0.15 0.05
Ka H! 0.06 0.39 0.25 0.50 0.30 0.16
Vs I/kg 1.06 0.78 1.14 0.68 092 0.19
Crae pg/ml 950 9.40 7.34 10.23 9.14 1.02
AUC pg - h/ml 19.45 18.69 13.04 16.58 16.94 248
cl ml/kg/h 0.25 0.26 0.38 0.30 029 0.05
AUMC pg - h*/ml 80.20 54.76 38.71 37.35 52.75 17.26
MRT h 412 292 297 225 3.06 0.67

A: extrapolated zero-time serum drug concentration of the distribution phase, B: extrapolated zero-time serum drug cocentration
of the elimination phase, a: slope of the distribution phase, B: slope of the elimination phase, t; ,,: half-life of distribution, t; 5:
half-life of elimination, K;, : first order elimination rate constant from central compartment, K,,: first order distribution rate con-
stant between the central and peripheral compartment, Ky, : first order distribution rate constant between the peripheral and cen-
tral compartment, Vss : volume of distribution at steady state, Cmax: maxium concentration, AUMC: area under the curve, Cl:
clearence, AUMC : area under the monent curve, MRT : mean residence time.

Table 2. Pharmacokinetic parameters of enrofloxacin in four female Korean native goats after a single i.v. dose of 5mg per kg of

body weight
Parameters Units i 2Ammal number 3 4 Mean S.D.
A pg/mi 549 7.32 7.12 692 6.69 0.71
B pg/ml 2.87 0.77 3.13 0.79 1.89 1.11
o h! 0.98 0.68 1.87 1.18 117 0.43
B ht 0.21 0.04 0.28 1.11 0.41 0.41
2 h 0.70 1.01 0.36 0.58 0.66 023
t2s h 3.20 17.17 2.41 5.79 7.14 592
Ko h? 0.44 0.27 0.69 0.61 0.50 0.16
Ko h? 0.27 0.34 0.69 0.45 0.43 0.15
K h! 0.48 0.10 0.77 0.22 0.39 0.25
Vs I/kg 0.94 274 0.93 195 1.46 0.76
Crmax pg/ml 8.36 8.08 10.24 7.69 8.50 0.98
AUC g - h/ml 18.88 29.85 1471 12.44 18.90 6.69
cl ml/kg/h 0.26 0.16 0.33 0.40 0.28 0.08
AUMC g - h%/ml 67.16 89.26 40.08 60.39 164.22 187.92
MRT h 3.50 16.38 2.72 485 6.86 5.54

Abbreviation are same as in Table 1.
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Fig 7. Mean serum concentration curves of enrofloxacin in male
(@) and female(n) Korean native goats after im. ad-
ministration of Smg per kg of body weight.
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Tabld 3. Pharmacokinetic parameters of enrofloxacin in four male Korean native goats after a single i.m. dose of 5mg per kg of

body weight

Parameters Units 1 7Ammal numbcrs 3 Mecan S.D.
K, h’ 1.04 0.48 127 1.37 1.04 0.34

K. ht 0.26 0.32 0.31 0.37 0.31 0.02
t1/20 h 0.66 1.41 0.54 0.50 0.78 0.36
28 h 2.58 2.12 218 1.86 2.18 0.25
AUC pg - h/ml 12.04 10.83 12.56 13.87 12.32 1.09
vd 1/kg 1.55 1.41 125 0.96 129 0.21

Cl ml/kg/h 0.41 0.46 0.39 0.36 0.40 0.03

K. absorption of constant, K*: elimination of constant, t, ,, : half-life of elimination phase, AUC : area under the curve, Vd : ap-

parent volume of distribution. C1 : clearence.

Tabld 4. Pharmacokinetic parameters of enrofloxacin in four female Korean native goats after a single i.m. dose of 5mg per kg of

body weight

Parameters Units 1 2Ammal numbcr3 ! Mean SD.
K, h' 093 0.50 0.86 1.04 0.83 020

K. h! 0.37 0.35 0.32 032 0.34 0.02
t20 h 0.74 1.37 0.79 0.66 0.89 0.28
th2 h 1.85 1.94 2.15 211 2.01 012
AUC pg + h/ml 9.80 11.42 12.65 11.49 11.34 1.01
vd I/kg 1.36 1.22 122 1.32 1.28 0.06

Cl ml/kg/h 0.50 0.43 0.39 0.43 0.43 0.03

Abbreviation are same as in table 3.
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