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ABSTRACT
The pharmacokinetics of fl orfenicol were investigated in cross-bred calves treated with a single The pharmacokinetics of fl orfenicol were investigated in cross-bred calves treated with a single 

intravenous administration (20 mg/kg) following a single intramuscular injection of paracetamol (50 mg/kg)intravenous administration (20 mg/kg) following a single intramuscular injection of paracetamol (50 mg/kg)..  
The concentration of fl orfenicol in the plasma was estimated by microbiological assay technique, using The concentration of fl orfenicol in the plasma was estimated by microbiological assay technique, using E. coliE. coli  
as the test organism. The drug reached a maximum concentration of 31.5 ± 1.45 μg/mL in the plasma at 1 min, as the test organism. The drug reached a maximum concentration of 31.5 ± 1.45 μg/mL in the plasma at 1 min, 
and this rapidly declined to 15.6 ± 0.46 μg/mLand this rapidly declined to 15.6 ± 0.46 μg/mL  at 30 min. It was detected in the plasma above the minimum at 30 min. It was detected in the plasma above the minimum 
inhibitory concentration up to 12 h after administration. The disposition pattern of fl orfenicol followed the inhibitory concentration up to 12 h after administration. The disposition pattern of fl orfenicol followed the 
twotwo--compartment open model. Florfenicolcompartment open model. Florfenicol  was fairly distributed from the blood to the tissue compartment as was fairly distributed from the blood to the tissue compartment as 
evidenced by the moderate values of the distribution coeffi cient, evidenced by the moderate values of the distribution coeffi cient,  (2.23 ± 0.18 per h) and the ratio of K (2.23 ± 0.18 per h) and the ratio of K1212 /K /K21 21 
(0.82 ± 0.1). The values of AUC and Vd(0.82 ± 0.1). The values of AUC and Vdareaarea were were  54.8 ± 1.51 54.8 ± 1.51 g/mL.h and 1.5 ± 0.06 L/kg respectivelyg/mL.h and 1.5 ± 0.06 L/kg respectively. . The The 
elimination half-life, MRT and total body clearance were 2.84 ± 0.07 h, 3.61 ± 0.06 h andelimination half-life, MRT and total body clearance were 2.84 ± 0.07 h, 3.61 ± 0.06 h and  0.37 ± 0.01 L/kg/h, 0.37 ± 0.01 L/kg/h, 
respectively. Florfenicol at a dose of 20 mg/kg body weight IV at 12 h interval is suffi cient to maintain T>MIC respectively. Florfenicol at a dose of 20 mg/kg body weight IV at 12 h interval is suffi cient to maintain T>MIC 
above 80% for bacteria with MIC values above 80% for bacteria with MIC values 1.0 μg/mL. The favourable pharmacokinetic profi le of fl orfenicol 1.0 μg/mL. The favourable pharmacokinetic profi le of fl orfenicol 
with rapid distribution, high AUC, large Vdwith rapid distribution, high AUC, large Vdarea area and 12 h dosing interval suggest that fl orfenicol may be an and 12 h dosing interval suggest that fl orfenicol may be an 
appropriate antibacterial when prescribed with paracetamol in cross-bred calves.appropriate antibacterial when prescribed with paracetamol in cross-bred calves.

Key words:Key words: calves, dosage, fl orfenicol, paracetamol, pharmacokinetics calves, dosage, fl orfenicol, paracetamol, pharmacokinetics________________________________________________________________________________________________________________________________________________________________________________

Introduction Introduction 
Florfenicol (D-threo-2,2-dichloro-N-[1-(fl uoromethyl)-2-hydroxy-2-[4-methyl sulfonyl)Florfenicol (D-threo-2,2-dichloro-N-[1-(fl uoromethyl)-2-hydroxy-2-[4-methyl sulfonyl)  

phenyl] ethyl]-acetamide) is a synthetic derivative of chloramphenicol. The clinical use of phenyl] ethyl]-acetamide) is a synthetic derivative of chloramphenicol. The clinical use of 
chloramphenicol in food-producing animals has been banned because of the serious adverse chloramphenicol in food-producing animals has been banned because of the serious adverse 
effects produced by its residues in human beings, including bone marrow suppression, effects produced by its residues in human beings, including bone marrow suppression, 
aplastic anemia and hemolytic anemia (aplastic anemia and hemolytic anemia (RAMACHANDRAN, 2000RAMACHANDRAN, 2000). Florfenicol, a ). Florfenicol, a 
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monofl uorinated analogue of thiamphenicol, which was approved for veterinary use monofl uorinated analogue of thiamphenicol, which was approved for veterinary use 
in cattle in the USA in 1996, possesses antibacterial activity against a wide spectrum in cattle in the USA in 1996, possesses antibacterial activity against a wide spectrum 
of bacterial strains, including enteric bacteria that are resistant to chloramphenicol and of bacterial strains, including enteric bacteria that are resistant to chloramphenicol and 
thiamphenicol. Florfenicol has distinct advantages over the parent drug chloramphenicol, thiamphenicol. Florfenicol has distinct advantages over the parent drug chloramphenicol, 
it has improved antibacterial spectrum activity against some chloramphenicol resistant it has improved antibacterial spectrum activity against some chloramphenicol resistant 
strains of bacteria (strains of bacteria (MARTEL, 1994MARTEL, 1994), and unlike chloramphenicol, its use in food producing ), and unlike chloramphenicol, its use in food producing 
animals does not carry the risk of inducing aplastic anemia through residues in human animals does not carry the risk of inducing aplastic anemia through residues in human 
beings (beings (PAPICH and RIVIERE, 2001PAPICH and RIVIERE, 2001). Florfenicol has been demonstrated to be active ). Florfenicol has been demonstrated to be active in in 
vitrovitro and  and in vivoin vivo against  against Pasteurella hemolytica, Pasteurella multocida Pasteurella hemolytica, Pasteurella multocida andand Haemophilus  Haemophilus 
somnus somnus ((LOBELL et al., 1994LOBELL et al., 1994). It has been shown to be effi cacious in the treatment of ). It has been shown to be effi cacious in the treatment of 
bovine respiratory disease (bovine respiratory disease (SHIN et al., 2005SHIN et al., 2005), undifferentiated fever (), undifferentiated fever (BOOKER et al., BOOKER et al., 
19971997) and bacterial meningitis in calves () and bacterial meningitis in calves (DeCRAENE et al., 1997DeCRAENE et al., 1997), urinary and genital tract ), urinary and genital tract 
infections, and bacterial infections in general. Antibacterials and analgesic drugs are used infections, and bacterial infections in general. Antibacterials and analgesic drugs are used 
most frequently in multiple prescriptions and it is well documented that concurrently most frequently in multiple prescriptions and it is well documented that concurrently 
administered drugs may affect the absorption, distribution, biotransformation and excretion administered drugs may affect the absorption, distribution, biotransformation and excretion 
of one or both (of one or both (BENET et al., 1996BENET et al., 1996). The co-administration of NSAIDs with antibacterials ). The co-administration of NSAIDs with antibacterials 
has been associated with pharmacokinetic interactions in bovines (has been associated with pharmacokinetic interactions in bovines (CHAUDHARY and CHAUDHARY and 
SRIVASTAVA, 1999; DUMKA et al., 2008; SRIVASTAVA, 1999; DUMKA et al., 2008; SHARMASHARMA and UL HAQ, 2012 and UL HAQ, 2012). Paracetamol, a ). Paracetamol, a 
non-narcotic analgesic, antipyretic agent is routinely used in veterinary practice (non-narcotic analgesic, antipyretic agent is routinely used in veterinary practice (BOOTH, BOOTH, 
19951995) and has been reported to alter the disposition of oxytetracycline () and has been reported to alter the disposition of oxytetracycline (MANNA et al., MANNA et al., 
19931993), cefotaxime (), cefotaxime (SHARMA and SRIVASTAVA, 1997SHARMA and SRIVASTAVA, 1997) and levofl oxacin) and levofl oxacin  ((DUMKA, 2007DUMKA, 2007) ) 
in ruminants. The pharmacokinetic studies of fl orfenicol have been conducted in cattle in ruminants. The pharmacokinetic studies of fl orfenicol have been conducted in cattle 
((DeCRAENE et al., 1997; SOBACK et al., 1995; GILLIAM et al., 2008DeCRAENE et al., 1997; SOBACK et al., 1995; GILLIAM et al., 2008), horses (), horses (McKELLAR McKELLAR 
and VARMA, 1996), cats, dogs (PAPICH and RIVIERE, 2001; PARK et al., 2008and VARMA, 1996), cats, dogs (PAPICH and RIVIERE, 2001; PARK et al., 2008), pigs (), pigs (KIM et KIM et 
al., 2008al., 2008), rabbits (), rabbits (KOC et al., 2009KOC et al., 2009), sheep (), sheep (REGNIER et al., 2013REGNIER et al., 2013), alpacas (), alpacas (HOLMES et al., HOLMES et al., 
20122012), and chickens (), and chickens (CHANG et al., 2010CHANG et al., 2010). ). 

However, there is no information available on the infl uence of simultaneously However, there is no information available on the infl uence of simultaneously 
administered paracetamol on the pharmacokinetic behavior of fl orfenicol in animals. administered paracetamol on the pharmacokinetic behavior of fl orfenicol in animals. 
In view of the paucity of such pharmacokinetic data, the present study was undertaken In view of the paucity of such pharmacokinetic data, the present study was undertaken 
to determine the pharmacokinetics and the appropriate dosage regimen of fl orfenicol in to determine the pharmacokinetics and the appropriate dosage regimen of fl orfenicol in 
cross-bred calves after its single intravenous (iv) administration upon co-administration cross-bred calves after its single intravenous (iv) administration upon co-administration 
with paracetamol.with paracetamol.

Materials and methods Materials and methods 
Experimental animals.Experimental animals. The study was conducted on four male cross-bred calves  The study was conducted on four male cross-bred calves 

of about one year age and weighing 80-120 kg. The animals were acclimatized to the of about one year age and weighing 80-120 kg. The animals were acclimatized to the 
experimental conditions for 2 weeks prior to the commencement of the experiment. During experimental conditions for 2 weeks prior to the commencement of the experiment. During 
the experimental period, the animals were maintained on green fodder and wheat straw, the experimental period, the animals were maintained on green fodder and wheat straw, 
and water was provided and water was provided ad libitumad libitum. The average day temperature in the shed was about . The average day temperature in the shed was about 
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25 25 00C during the experiment. The experimental protocol followed the ethical guidelines C during the experiment. The experimental protocol followed the ethical guidelines 
on the proper care and use of animals and had been approved by the institutional animal on the proper care and use of animals and had been approved by the institutional animal 
ethics committee. ethics committee. 

Drug administration.Drug administration. Florfenicol (RF 30%, Ranbaxy Laboratories, India) was  Florfenicol (RF 30%, Ranbaxy Laboratories, India) was 
administered by i.v. injection into the jugular vein of calves at the dose rate of 20 mg/kg. administered by i.v. injection into the jugular vein of calves at the dose rate of 20 mg/kg. 
The dose of fl orfenicol used in the study was comparable to the dosage used in camel, The dose of fl orfenicol used in the study was comparable to the dosage used in camel, 
sheep, goats (sheep, goats (ALI et al., 2003; REGNIER et al., 2013ALI et al., 2003; REGNIER et al., 2013), pigs (), pigs (LIU et al., 2003LIU et al., 2003) and cows ) and cows 
((SOBACK et al., 1995SOBACK et al., 1995). Paracetamol (Bromol, Martin and Brown Pharmaceuticals, India) ). Paracetamol (Bromol, Martin and Brown Pharmaceuticals, India) 
was administered at the dose rate of 50 mg/kg, by single intramuscular injection in the was administered at the dose rate of 50 mg/kg, by single intramuscular injection in the 
lateral neck region immediately prior to administration of fl orfenicol.lateral neck region immediately prior to administration of fl orfenicol.

Blood sampling. Blood sampling. Blood samples (6 mL) were collected into heparinized glass Blood samples (6 mL) were collected into heparinized glass 
centrifuge tubes by contralateral jugular venipuncture at 1, 2.5, 5, 7.5, 10, 15, 30 and 45 centrifuge tubes by contralateral jugular venipuncture at 1, 2.5, 5, 7.5, 10, 15, 30 and 45 
min and at 1, 2, 3, 4, 6, 8, 10, 12 14 and 24 h of administration of fl orfenicol. Plasma was min and at 1, 2, 3, 4, 6, 8, 10, 12 14 and 24 h of administration of fl orfenicol. Plasma was 
separated by centrifugation at 1300 g and stored at -20 separated by centrifugation at 1300 g and stored at -20 00C until analyzed for fl orfenicol, C until analyzed for fl orfenicol, 
which was usually done on the day after collection. which was usually done on the day after collection. 

Analytical procedure. Analytical procedure. The concentration of fl orfenicol in plasma samples was The concentration of fl orfenicol in plasma samples was 
estimated by microbiological assay technique using estimated by microbiological assay technique using Escherichia coliEscherichia coli (MTCC 739) as the  (MTCC 739) as the 
test organism. The test organism was cultured on antibiotic medium no. 1 at 37 test organism. The test organism was cultured on antibiotic medium no. 1 at 37 00C for 24 C for 24 
h, and a suspension was prepared in sterile normal saline. 20 mL of molten seed layer, h, and a suspension was prepared in sterile normal saline. 20 mL of molten seed layer, 
containing bacterial suspension, was poured onto a Petri dish with the help of Cornwell containing bacterial suspension, was poured onto a Petri dish with the help of Cornwell 
Continuous Pipetting Device (Becton Dickinson, New Jersey, USA). Preliminary Continuous Pipetting Device (Becton Dickinson, New Jersey, USA). Preliminary 
experiments were conducted to determine the actual amount of bacterial suspension to be experiments were conducted to determine the actual amount of bacterial suspension to be 
used in the preparation of the seed layer. After solidifi cation of the media, six wells were used in the preparation of the seed layer. After solidifi cation of the media, six wells were 
punched at equal distance, with the help of a punching device (developed and standardized punched at equal distance, with the help of a punching device (developed and standardized 
in our laboratory). The samples were thawed at room temperature and suitably diluted with in our laboratory). The samples were thawed at room temperature and suitably diluted with 
phosphate buffer. The alternate three wells were fi lled with one plasma or urine sample phosphate buffer. The alternate three wells were fi lled with one plasma or urine sample 
and the remaining three wells with a reference solution of fl orfenicol (0.5 and the remaining three wells with a reference solution of fl orfenicol (0.5 g/mL). These g/mL). These 
assay plates were incubated at 35 assay plates were incubated at 35 00C for 8 h. At the end of incubation, the diameter of the C for 8 h. At the end of incubation, the diameter of the 
zone of inhibition of each well was measured. For each sample, 9 replicates were analyzed zone of inhibition of each well was measured. For each sample, 9 replicates were analyzed 
and correlated with the zone of inhibition of the reference solution. The concentration of and correlated with the zone of inhibition of the reference solution. The concentration of 
fl orfenicol in the samples was calculated as fl orfenicol in the samples was calculated as g/mL of plasma. This method estimated the g/mL of plasma. This method estimated the 
level of parent drug and its active metabolites having antibacterial activity. The assay level of parent drug and its active metabolites having antibacterial activity. The assay 
could detect a minimum of 0.125 could detect a minimum of 0.125 g/mL of fl orfenicol. The standard curve of fl orfenicol g/mL of fl orfenicol. The standard curve of fl orfenicol 
was linear between 0.125 and 2.5 was linear between 0.125 and 2.5 g/mL drug concentration (g/mL drug concentration (DUMKA and SINGH, 2013DUMKA and SINGH, 2013).).

Pharmacokinetic analysis.Pharmacokinetic analysis. The pharmacokinetic parameters were calculated  The pharmacokinetic parameters were calculated 
manually for each animal by the regression technique (manually for each animal by the regression technique (GIBALDI and PERRIER, 1982GIBALDI and PERRIER, 1982). The ). The 
mean pharmacokinetic variables were obtained by averaging the variables calculated for mean pharmacokinetic variables were obtained by averaging the variables calculated for 
drug disposition after intravenous drug administration to each animal. drug disposition after intravenous drug administration to each animal. 
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The minimum inhibitory concentration (MICThe minimum inhibitory concentration (MIC9090) of fl orfenicol against most of the ) of fl orfenicol against most of the 
susceptible bacterial pathogens of cattle has been reported to be less than 1 μg/mL,susceptible bacterial pathogens of cattle has been reported to be less than 1 μg/mL,  

including including Actinobacillus,, Pasteurella, Mannheimia Actinobacillus,, Pasteurella, Mannheimia andand Bordetella, Bordetella, with mean MIC values  with mean MIC values 
of 0.47-0.53 against bovine of 0.47-0.53 against bovine Pasteurella Pasteurella isolates (isolates (SHIN et al., 2005; HORMANSDORFER SHIN et al., 2005; HORMANSDORFER 
and BAUER, 1998and BAUER, 1998). In the current study, a concentration of 1.0 μg/mL was considered to ). In the current study, a concentration of 1.0 μg/mL was considered to 
be the average MICbe the average MIC9090 of fl orfenicol against most of the pathogens for veal. of fl orfenicol against most of the pathogens for veal.

The time for which the plasma drug levels remain above or equal to the minimal The time for which the plasma drug levels remain above or equal to the minimal 
inhibitory concentration (MIC) value was calculated using the formula:inhibitory concentration (MIC) value was calculated using the formula:

where T>MIC is the time interval (per cent) during which the plasma concentration where T>MIC is the time interval (per cent) during which the plasma concentration 
is above or equal to the MIC values, ln is the natural logarithm, D is the proposed dose, is above or equal to the MIC values, ln is the natural logarithm, D is the proposed dose, 
VdVdarea area is the volume of distribution, tis the volume of distribution, t1/2β 1/2β is the terminal eliminationis the terminal elimination  half-life, and DI is the half-life, and DI is the 
dose interval.dose interval.

ResultsResults
The mean plasma levels of fl orfenicol at different time intervals, following its The mean plasma levels of fl orfenicol at different time intervals, following its 

single intravenous administration after intramuscular administration of paracetamol, are single intravenous administration after intramuscular administration of paracetamol, are 
presented in an semilogarithmic scale in Fig. 1. The pharmacokinetics are adequately presented in an semilogarithmic scale in Fig. 1. The pharmacokinetics are adequately 
described by the equation:described by the equation:  Cp = AeCp = Ae-αt-αt + Be + Be-βt-βt

where Cp is the plasma concentration of fl orfenicol at time t, e is the base of the where Cp is the plasma concentration of fl orfenicol at time t, e is the base of the 
natural logarithm, A and B are zero-time plasma concentration intercepts of the biphasic natural logarithm, A and B are zero-time plasma concentration intercepts of the biphasic 
disposition curve and α and β are hybrid rate constants related to the slopes of the disposition curve and α and β are hybrid rate constants related to the slopes of the 
distribution and elimination phases, respectively.distribution and elimination phases, respectively.

On concomitant administration of fl orfenicol and paracetamol, the mean plasma On concomitant administration of fl orfenicol and paracetamol, the mean plasma 
concentration of fl orfenicol at 1 min following its intravenous administration was 31.5 ± concentration of fl orfenicol at 1 min following its intravenous administration was 31.5 ± 
1.45 μg/mL,1.45 μg/mL,  which declined to 0.37 ± 0.01 μg/mL at 24 hours and the drug was detected which declined to 0.37 ± 0.01 μg/mL at 24 hours and the drug was detected 
above the minimum inhibitory concentration (MICabove the minimum inhibitory concentration (MIC9090) up to 12 h of administration. ) up to 12 h of administration. 

Various kinetic determinants that describe the distribution and elimination pattern Various kinetic determinants that describe the distribution and elimination pattern 
of fl orfenicol, after its intravenous injection in combination with paracetamol, were of fl orfenicol, after its intravenous injection in combination with paracetamol, were 
calculated. They are presented in Table 1. calculated. They are presented in Table 1. 
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Fig. 1. Semilogarithmic plot of plasma concentration-time profi le of fl orfenicol following its 
single intravenous injection of 20 mg/kg body weight subsequently after a single intramuscular 

injection of paracetamol (50 mg/kg). Values are presented as mean ± SE of 5 animals. The 
data was analyzed according to two-compartment open model. A and B are zero-time plasma 
drug concentration intercepts of the regression lines of distribution and elimination phases, 

respectively. Distribution () and elimination () phases are represented by regression lines. The 
calculated points (o) of distribution phase were obtained by feathering technique. 

Table 2 shows the calculated % T>MIC for microorganisms of different susceptibilities Table 2 shows the calculated % T>MIC for microorganisms of different susceptibilities 
to fl orfenicol for 8, 12 and 24 h dosing intervals, based on the estimated pharmacokinetic to fl orfenicol for 8, 12 and 24 h dosing intervals, based on the estimated pharmacokinetic 
parameters obtained following IV injection in calves following a single intramuscular parameters obtained following IV injection in calves following a single intramuscular 
injection of paracetamol.injection of paracetamol.
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Table 1. Pharmacokinetics of fl orfenicol (20 mg/kg) after its intravenous injection following 
single intramuscular injection of paracetamol (50 mg/kg) 

Parameter Unit Mean ± SE
A g/mL 15.9 1.31
t½ h 0.32 0.02
B g/mL 11.7 0.61
t½ h 2.84 0.07

K12/K21 Ratio 0.82 0.10
AUC g/mL.h 54.8 1.51

AUMC g/mL.h2 197.6 4.74
Vdarea L/kg 1.50 0.06

fc Ratio 0.49 0.03
P/C Ratio 1.06 0.12
Cp

o g/mL 27.6 1.05
Kel /h 0.51 0.02
ClB L/kg/h 0.37 0.01

MRT h 3.61 0.06
td h 15.1 0.39

A and B, zero-time plasma drug concentration intercepts of the regression lines of distribution and elimination 
phases, respectively;  and , distribution and elimination rate constants, respectively; t½, absorption half-life; 
t½, elimination half-life; AUC, area under the plasma concentration-time curve; AUMC, area under the fi rst 
moment of plasma concentration-time curve; Vdarea, apparent volume of distribution; fc, fraction of drug in central 
compartment; P/C, ratio of drug present in central versus peripheral compartments; Kel, fi rst order elimination 
rate constant from central compartment; ClB, total body clearance of drug; Cpº, plasma drug concentration at 
time zero after intravenous dose; MRT, mean residence time; td, total duration of pharmacological effect. 

Table 2. Calculated %T>MIC for fl orfenicol based on the estimated pharmacokinetic parameters 
obtained after IV injection 20 mg/kg body weight following single IM injection of paracetamol 

(50 mg/kg) in calves for 8, 12 and 24 h dosing interval

Microorganism 
susceptibility (mg/mL)

%T>MIC

24 12 8
0.25 67.9 135.8 203.7
0.5 56.1 112.1 168.2
1.0 44.2 88.4 132.7
1.5 37.3 74.6 111.9
2.0 32.4 64.8 97.2
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DiscussionDiscussion
TThe evaluation of the results on the observed plasma levels of fl orfenicol administered he evaluation of the results on the observed plasma levels of fl orfenicol administered 

with paracetamol indicated that the data may be best fi tted to a two-compartment open with paracetamol indicated that the data may be best fi tted to a two-compartment open 
model. The disposition pattern of fl orfenicol has also been reported to follow the two-model. The disposition pattern of fl orfenicol has also been reported to follow the two-
compartment open model in goats, calves, camel and sheep (compartment open model in goats, calves, camel and sheep (ALI et al., 2003; LANE et al., ALI et al., 2003; LANE et al., 
2004; DeCRAENE et al., 19972004; DeCRAENE et al., 1997) after intravenous administration. The plasma concentration ) after intravenous administration. The plasma concentration 
of fl orfenicol at 1 min was 63 fold higher than the MIC of fl orfenicol. of fl orfenicol at 1 min was 63 fold higher than the MIC of fl orfenicol. 

The distribution half-life of fl orfenicol was 0.32 ± 0.02 h, indicating rapid distribution The distribution half-life of fl orfenicol was 0.32 ± 0.02 h, indicating rapid distribution 
from the central to the peripheral compartments, however it was shorter than the tfrom the central to the peripheral compartments, however it was shorter than the t½½ of  of 
0.47 ± 0.07 h obtained after administration of fl orfenicol alone in calves (0.47 ± 0.07 h obtained after administration of fl orfenicol alone in calves (DUMKA and DUMKA and 
SINGH, 2013SINGH, 2013). In agreement with the present fi nding, short distribution half-lives of 0.37 ). In agreement with the present fi nding, short distribution half-lives of 0.37 
h and 0.069 h have been reported following intravenous injection of fl orfenicol in pigs h and 0.069 h have been reported following intravenous injection of fl orfenicol in pigs 
((LIU et al., 2003LIU et al., 2003) and sheep () and sheep (LANE et al., 2004LANE et al., 2004), respectively. The excellent distribution of ), respectively. The excellent distribution of 
fl orfenicol in various tissues and body fl uids was refl ected by the large Vdfl orfenicol in various tissues and body fl uids was refl ected by the large Vdareaarea of 1.50 ±  of 1.50 ± 
0.06 L/Kg0.06 L/Kg  in the present study, but this value was lower than the Vdin the present study, but this value was lower than the Vdareaarea of 1.99 ± 0.16 L/ of 1.99 ± 0.16 L/
Kg after administration of fl orfenicol alone in calves (Kg after administration of fl orfenicol alone in calves (DUMKA and SINGH, 2013DUMKA and SINGH, 2013). A high ). A high 
value for the volume of distribution (1.86 L/Kg) was also reported for fl orfenicol in sheep value for the volume of distribution (1.86 L/Kg) was also reported for fl orfenicol in sheep 
((SHEN et al., 2004SHEN et al., 2004). However, the present fi nding was more than the corresponding values ). However, the present fi nding was more than the corresponding values 
reported in rabbits (0.57 L/Kg), sheep (0.50 L/Kg) and pigs (1.2 L/Kg) for volumes of reported in rabbits (0.57 L/Kg), sheep (0.50 L/Kg) and pigs (1.2 L/Kg) for volumes of 
distribution of fl orfenicol (distribution of fl orfenicol (LIU et al., 2003; LANE et al., 2004; ABD-EL-ATY et al., 2004LIU et al., 2003; LANE et al., 2004; ABD-EL-ATY et al., 2004). The ). The 
excellent tissue penetration of fl orfenicol was also refl ected by the high P/C ratio in the excellent tissue penetration of fl orfenicol was also refl ected by the high P/C ratio in the 
present study (1.06 ± 0.12), however this value was lower than the P/C ratio of 1.55 ± present study (1.06 ± 0.12), however this value was lower than the P/C ratio of 1.55 ± 
0.19 following administration of fl orfenicol alone in calves (0.19 following administration of fl orfenicol alone in calves (DUMKA and SINGH, 2013DUMKA and SINGH, 2013). ). 
The present fi nding is supported by the attainment of a high lacrimal fl uid-to-plasma The present fi nding is supported by the attainment of a high lacrimal fl uid-to-plasma 
concentration ratio of 32.5 to 40.2% after extravascular administration of fl orfenicol in concentration ratio of 32.5 to 40.2% after extravascular administration of fl orfenicol in 
ewes (ewes (REGNIER et al., 2013REGNIER et al., 2013).).

Consistent with the high AUC of fl orfenicol in calves (54.8 ± 1.51 Consistent with the high AUC of fl orfenicol in calves (54.8 ± 1.51 g/mL.h) observed g/mL.h) observed 
in the present study, which was higher than the AUC of 40.3 ± 1.70 in the present study, which was higher than the AUC of 40.3 ± 1.70 g/mL.h after g/mL.h after 
administration of fl orfenicol alone in calves (administration of fl orfenicol alone in calves (DUMKA and SINGH, 2013DUMKA and SINGH, 2013), high values of ), high values of 
AUC of fl orfenicol have also been reported, such as 51.83 AUC of fl orfenicol have also been reported, such as 51.83 g/mL.h in alpacas (g/mL.h in alpacas (HOLMES HOLMES 
et al., 2012et al., 2012), 64.86 ), 64.86 g/mL.h in pigs (g/mL.h in pigs (LIU et al., 2003LIU et al., 2003), 76.31 and 62.45 ), 76.31 and 62.45 g/mL.h in sheep g/mL.h in sheep 
((SHEN et al., 2004; ALI et al., 2003SHEN et al., 2004; ALI et al., 2003), 60.61 ), 60.61 g/mL.h in camels and 74.07 g/mL.h in camels and 74.07 g/mL.h in goats g/mL.h in goats 
((ALI et al., 2003ALI et al., 2003). ). 

The elimination half-life of fl orfenicol administered with paracetamol in calves in The elimination half-life of fl orfenicol administered with paracetamol in calves in 
the present study (2.84 ± 0.07 h) was similar to the tthe present study (2.84 ± 0.07 h) was similar to the t½½ of  of 2.76 ± 0.16 h obtained after 2.76 ± 0.16 h obtained after 
administration of fl orfenicol alone in calves (administration of fl orfenicol alone in calves (DUMKA and SINGH, 2013DUMKA and SINGH, 2013), indicating the ), indicating the 
rapid elimination of the drug from the body. Comparable values for elimination half-rapid elimination of the drug from the body. Comparable values for elimination half-
lives of fl orfenicol were reported in sheep (1.01 h), calves (3.2 h) and pigs (2.91 h) lives of fl orfenicol were reported in sheep (1.01 h), calves (3.2 h) and pigs (2.91 h) 
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following a single intravenous dose (following a single intravenous dose (DeCRAENE et al., 1997; LIU et al., 2003; LANE et al., DeCRAENE et al., 1997; LIU et al., 2003; LANE et al., 
20042004). The total body clearance of fl orfenicol in calves (0.37 ± 0.01 L/Kg/h), although ). The total body clearance of fl orfenicol in calves (0.37 ± 0.01 L/Kg/h), although 
lower than the Cllower than the ClBB of 0.50 ± 0.018 following administration of fl orfenicol alone in calves  of 0.50 ± 0.018 following administration of fl orfenicol alone in calves 
((DUMKA and SINGH, 2013DUMKA and SINGH, 2013), was higher than the values reported for Cl), was higher than the values reported for ClBB of 0.162 L/Kg/h  of 0.162 L/Kg/h 
in cattle (in cattle (SOBACK et al., 1995SOBACK et al., 1995), 0.26 L/Kg/h in sheep (), 0.26 L/Kg/h in sheep (SHEN et al., 2004SHEN et al., 2004), 0.33 L/Kg/h ), 0.33 L/Kg/h 
in camels (in camels (ALI et al., 2003ALI et al., 2003) and 0.172 L/Kg/h in calves () and 0.172 L/Kg/h in calves (ADAMS et al., 1987ADAMS et al., 1987). The MRT ). The MRT 
(3.61 ± 0.06 h) of fl orfenicol obtained in present study was higher than 2.93 ± 0.059 h (3.61 ± 0.06 h) of fl orfenicol obtained in present study was higher than 2.93 ± 0.059 h 
following administration of fl orfenicol alone in calves (following administration of fl orfenicol alone in calves (DUMKA and SINGH, 2013DUMKA and SINGH, 2013) and ) and 
the values of MRT reported in calves camels, sheep, goats and rabbits. The values of the values of MRT reported in calves camels, sheep, goats and rabbits. The values of 
MRT reported in camels, sheep, goats and rabbits were 2.71 ± 0.31 h, 2.34 ± 0.25 h, MRT reported in camels, sheep, goats and rabbits were 2.71 ± 0.31 h, 2.34 ± 0.25 h, 
2.11 ± 0.23 h and 1.69 h, respectively (2.11 ± 0.23 h and 1.69 h, respectively (ALI et al., 2003; ABD-EL-ATY et al., 2004ALI et al., 2003; ABD-EL-ATY et al., 2004). The ). The 
alterations in the pharmacokinetic parameters of talterations in the pharmacokinetic parameters of t½½, Vd, Vdareaarea, P/c ratio, AUC, t, P/c ratio, AUC, t½½  , Cl, ClBB and  and 
MRTMRT  observed in the present study from the corresponding values of these variables observed in the present study from the corresponding values of these variables 
obtained after administration of fl orfenicol alone in calves may be due to the infl uence obtained after administration of fl orfenicol alone in calves may be due to the infl uence 
of co-administration of paracetamol on the pharmacokinetic constants of IV fl orfenicol. of co-administration of paracetamol on the pharmacokinetic constants of IV fl orfenicol. 
The fi ndings of the present study are supported by the reports whereby simultaneous The fi ndings of the present study are supported by the reports whereby simultaneous 
administration of paracetamol altered the disposition of levofl oxacin and ceftizoxime in administration of paracetamol altered the disposition of levofl oxacin and ceftizoxime in 
cross bred calves (cross bred calves (DUMKA, 2007; SINGH et al., 2008DUMKA, 2007; SINGH et al., 2008). Further, similar alterations in the ). Further, similar alterations in the 
pharmacokinetics of levofl oxacin and gatifl oxacin were found upon co-administration of pharmacokinetics of levofl oxacin and gatifl oxacin were found upon co-administration of 
another NSAID, meloxicam in bovines (another NSAID, meloxicam in bovines (DUMKA et al., 2008 and 2010DUMKA et al., 2008 and 2010).).

Florfenicol acts as a time-dependent bactericidal drug. The most important Florfenicol acts as a time-dependent bactericidal drug. The most important 
pharmacodynamic/pharmacokinetic parameter for this type of drug is the length of the pharmacodynamic/pharmacokinetic parameter for this type of drug is the length of the 
time during which drug remains above the MICtime during which drug remains above the MIC9090 value. It is generally recommended that  value. It is generally recommended that 
T>MIC should be at least 50% of the dosage interval to ensure an optimal bactericidal T>MIC should be at least 50% of the dosage interval to ensure an optimal bactericidal 
effect (effect (TOUTAINTOUTAIN and  and LEES,LEES, 2004 2004). The purpose of the present study was to calculate and ). The purpose of the present study was to calculate and 
modify the dosage regimen of fl orfenicol for concomitant administration with paracetamol modify the dosage regimen of fl orfenicol for concomitant administration with paracetamol 
in cross-bred calves. The experimental data presented here shows that fl orfenicol at a in cross-bred calves. The experimental data presented here shows that fl orfenicol at a 
dose of 20 mg/kg body weight IV at 12 h interval is suffi cient to maintain T>MIC above dose of 20 mg/kg body weight IV at 12 h interval is suffi cient to maintain T>MIC above 
80% for bacteria with MIC values 80% for bacteria with MIC values 1.0 μg/mL and above 60% for bacteria with MIC 1.0 μg/mL and above 60% for bacteria with MIC 
values values  2.0 μg/mL. This dosage regimen meets the pharmacokinetic-pharmacodynamic  2.0 μg/mL. This dosage regimen meets the pharmacokinetic-pharmacodynamic 
criteria predicting a successful therapy for susceptible bacteria with MIC criteria predicting a successful therapy for susceptible bacteria with MIC 2.0 μg/mL. The 2.0 μg/mL. The 
favourable pharmacokinetic profi le of fl orfenicol with rapid distribution, high AUC, large favourable pharmacokinetic profi le of fl orfenicol with rapid distribution, high AUC, large 
VdVdarea area and 12 h dosing interval suggest that fl orfenicol may be an appropriate antibacterial and 12 h dosing interval suggest that fl orfenicol may be an appropriate antibacterial 
when prescribed with paracetamol in cross-bred calves.when prescribed with paracetamol in cross-bred calves.

References
ABD-EL-ATY, A. M., A. GOUDAH, K. A. EL-SOOUD, H. Y. EL-ZORBA, M. SHIMODA, H. ABD-EL-ATY, A. M., A. GOUDAH, K. A. EL-SOOUD, H. Y. EL-ZORBA, M. SHIMODA, H. 

H. ZHOU (2004): Pharmacokinetics and bioavailability of fl orfenicol following intravenous, H. ZHOU (2004): Pharmacokinetics and bioavailability of fl orfenicol following intravenous, 
intramuscular and oral administrations in rabbits. Vet. Res. Commun. 28, 515-524.intramuscular and oral administrations in rabbits. Vet. Res. Commun. 28, 515-524.



237Vet. arhiv 84 (3), 229-339, 2014

V. K. Dumka and I. Singh: Pharmacokinetics of fl orfenicol with paracetamol in calves 

ADAMS, P. E., K. J. VARMA, T. E. POWERS, J. F. LAMENDOLA (1987): Tissue concentrations ADAMS, P. E., K. J. VARMA, T. E. POWERS, J. F. LAMENDOLA (1987): Tissue concentrations 
and pharmacokinetics of fl orfenicol in male veal calves given repeated doses. Am. J. Vet. Res. and pharmacokinetics of fl orfenicol in male veal calves given repeated doses. Am. J. Vet. Res. 
48, 1725-1732.48, 1725-1732.

ALI, B. H., A. A. AL-QARAWI, M. HARSHAD (2003): Comparative plasma pharmacokinetics ALI, B. H., A. A. AL-QARAWI, M. HARSHAD (2003): Comparative plasma pharmacokinetics 
and tolerance of fl orfenicol following intramuscular and intravenous administration to camels, and tolerance of fl orfenicol following intramuscular and intravenous administration to camels, 
sheep and goats. Vet. Res. Commun. 27, 475-483.sheep and goats. Vet. Res. Commun. 27, 475-483.

BENET, L. Z., D. L. KROETZ, L. B. SHEINER (1996): Pharmacokinetics: The dynamics of drug BENET, L. Z., D. L. KROETZ, L. B. SHEINER (1996): Pharmacokinetics: The dynamics of drug 
absorption, distribution and elimination. In: Goodman and Gilman’s The Pharmacological absorption, distribution and elimination. In: Goodman and Gilman’s The Pharmacological 
Basis of Therapeutics. McGraw Hill Inc., New York. pp. 3-28.Basis of Therapeutics. McGraw Hill Inc., New York. pp. 3-28.

BOOKER, C. W., G. K. JIM, P. T. GUICHON, O. C. SCHUNICHT, B. E. THORLAKSON, P. W. BOOKER, C. W., G. K. JIM, P. T. GUICHON, O. C. SCHUNICHT, B. E. THORLAKSON, P. W. 
LOCKWOOD (1997): Evaluation of fl orfenicol for the treatment of undifferentiated fever in LOCKWOOD (1997): Evaluation of fl orfenicol for the treatment of undifferentiated fever in 
feedlot calves in western Canada. Canadian Vet. J. 38, 555-560.feedlot calves in western Canada. Canadian Vet. J. 38, 555-560.

BOOTH, D. M. (1995): The analgesic-antipyretic anti-infl ammatory drugs. Veterinary BOOTH, D. M. (1995): The analgesic-antipyretic anti-infl ammatory drugs. Veterinary 
Pharmacology and Therapeutics. Iowa State University Press, Ames. pp. 432-449.Pharmacology and Therapeutics. Iowa State University Press, Ames. pp. 432-449.

CHANG, S. K., J. L. DAVIS, C. N. CHENG, R. H. SHIEN, M. K. HSIEH, B. W. KOH, C. C. CHANG, S. K., J. L. DAVIS, C. N. CHENG, R. H. SHIEN, M. K. HSIEH, B. W. KOH, C. C. 
CHOU (2010): Pharmacokinetics and tissue depletion of fl orfenicol in Leghorn and Taiwan CHOU (2010): Pharmacokinetics and tissue depletion of fl orfenicol in Leghorn and Taiwan 
native chickens. J. Vet. Pharmacol. Ther. 33, 471-479. native chickens. J. Vet. Pharmacol. Ther. 33, 471-479. 

CHAUDHARY, R. K., A. K. SRIVASTAVA (1999): Effect of cefuroxime on the disposition kinetics CHAUDHARY, R. K., A. K. SRIVASTAVA (1999): Effect of cefuroxime on the disposition kinetics 
of paracetamol in buffalo calves. Buffalo Bull. 18, 27-30. of paracetamol in buffalo calves. Buffalo Bull. 18, 27-30. 

DeCRAENE, B. A., P. DEPREZ, E. D’HAESE, H. J. NELIS, W. VANDENBOSSCHE, P. DeCRAENE, B. A., P. DEPREZ, E. D’HAESE, H. J. NELIS, W. VANDENBOSSCHE, P. 
DELEENHEER (1997): Pharmacokinetics of fl orfenicol in CSF and plasma of calves. DELEENHEER (1997): Pharmacokinetics of fl orfenicol in CSF and plasma of calves. 
Antimicrob. Agents Chemother. 41, 1991-1995.Antimicrob. Agents Chemother. 41, 1991-1995.

DUMKA, V. K., (2007): Disposition kinetics and dosage regimen of levofl oxacin on concomitant DUMKA, V. K., (2007): Disposition kinetics and dosage regimen of levofl oxacin on concomitant 
administration with paracetamol in crossbred calves. J. Vet. Sci. 8, 357-360.administration with paracetamol in crossbred calves. J. Vet. Sci. 8, 357-360.

DUMKA, V. K., H. SINGH, A. K. SRIVASTAVA (2008): Disposition kinetics and urinary excretion DUMKA, V. K., H. SINGH, A. K. SRIVASTAVA (2008): Disposition kinetics and urinary excretion 
of levofl oxacin on concomitant administration with meloxicam in cross bred calves. Environ. of levofl oxacin on concomitant administration with meloxicam in cross bred calves. Environ. 
Toxicol. Pharmacol, 26, 56-60.Toxicol. Pharmacol, 26, 56-60.

DUMKA, V. K., H. S. SANDHU, N. RAJPUT (2010): Plasma levels, pharmacokinetics and dosage DUMKA, V. K., H. S. SANDHU, N. RAJPUT (2010): Plasma levels, pharmacokinetics and dosage 
regimen of intravenously administered gatifl oxacin in buffalo calves (regimen of intravenously administered gatifl oxacin in buffalo calves (Bubalus bubalis) Bubalus bubalis) on on 
coadministration with meloxicam. Brazilian J Vet. Res. Anim. Sci. 47, 461-467.coadministration with meloxicam. Brazilian J Vet. Res. Anim. Sci. 47, 461-467.

DUMKA, V. K., I. SINGH (2013): Infl uence of Fever on the Disposition of Florfenicol in Cross-DUMKA, V. K., I. SINGH (2013): Infl uence of Fever on the Disposition of Florfenicol in Cross-
Bred Calves. Philipp. J. Vet. Med. 50, 16-23.Bred Calves. Philipp. J. Vet. Med. 50, 16-23.

GIBALDI, M., D. PERRIER (1982): Methods of Residuals. In: Pharmacokinetics. 2GIBALDI, M., D. PERRIER (1982): Methods of Residuals. In: Pharmacokinetics. 2ndnd edn. Marcel  edn. Marcel 
Dekker, New York. pp. 433-444.Dekker, New York. pp. 433-444.

GILLIAM, J. N., R. N. STREETER, M. G. PAPICH, K. E. WASHBURN, M. E. PAYTON (2008): GILLIAM, J. N., R. N. STREETER, M. G. PAPICH, K. E. WASHBURN, M. E. PAYTON (2008): 
Pharmacokinetics of fl orfenicol in serum and synovial fl uid after regional intravenous perfusion Pharmacokinetics of fl orfenicol in serum and synovial fl uid after regional intravenous perfusion 
in the distal portion of the hind limb of adult cows. Am. J. Vet. Res.in the distal portion of the hind limb of adult cows. Am. J. Vet. Res.  69, 997-1004. 69, 997-1004. 

HOLMES, K., D. BEDENICE, M. G. PAPICH (2012): Florfenicol pharmacokinetics in healthy HOLMES, K., D. BEDENICE, M. G. PAPICH (2012): Florfenicol pharmacokinetics in healthy 
adult alpacas after subcutaneous and intramuscular injection. J. Vet. Pharmacol. Ther. 35, 382-adult alpacas after subcutaneous and intramuscular injection. J. Vet. Pharmacol. Ther. 35, 382-
388.388.



238 Vet. arhiv 84 (3), 229-339, 2014

V. K. Dumka and I. Singh: Pharmacokinetics of fl orfenicol with paracetamol in calves 

HORMANSDORFER, S., J. BAUER (1998): Resistance of bovine and porcine HORMANSDORFER, S., J. BAUER (1998): Resistance of bovine and porcine PasteurellaPasteurella to  to 
fl orfenicol and other antibiotics. Berl. Münch. Tierärztl. Wochenschr. 111, 422-426.fl orfenicol and other antibiotics. Berl. Münch. Tierärztl. Wochenschr. 111, 422-426.

KIM, M. H., E. GEBRU, Z. Q. CHANG, J. Y. CHOI, M. H. HWANG, E. H. KANG, J. H. LIM, KIM, M. H., E. GEBRU, Z. Q. CHANG, J. Y. CHOI, M. H. HWANG, E. H. KANG, J. H. LIM, 
H. I. YUN, S. C. PARK (2008): Comparative pharmacokinetics of tylosin or fl orfenicol after H. I. YUN, S. C. PARK (2008): Comparative pharmacokinetics of tylosin or fl orfenicol after 
a single intramuscular administration at two different doses of tylosin-fl orfenicol combination a single intramuscular administration at two different doses of tylosin-fl orfenicol combination 
in pigs. J. Vet. Med. Sci.in pigs. J. Vet. Med. Sci.  70,70,  99-102.99-102.

KOC, F., M. OZTURK, Y. KADIOGLU, E. DOGAN, L. E. YANMAZ, Z. OKUMUS (2009): KOC, F., M. OZTURK, Y. KADIOGLU, E. DOGAN, L. E. YANMAZ, Z. OKUMUS (2009): 
Pharmacokinetics of fl orfenicol after intravenous and intramuscular administration in New Pharmacokinetics of fl orfenicol after intravenous and intramuscular administration in New 
Zealand white rabbits. Res. Vet. Sci. 87, 102-105.Zealand white rabbits. Res. Vet. Sci. 87, 102-105.

LANE, V. M., A. VILLARROEL, S. E. WETZLICH, A. CLIFFORD, I. TAYLOR, A. L. LANE, V. M., A. VILLARROEL, S. E. WETZLICH, A. CLIFFORD, I. TAYLOR, A. L. 
CRAIGMILL (2004): Intravenous and subcutaneous pharmacokinetics of fl orfenicol in sheep. CRAIGMILL (2004): Intravenous and subcutaneous pharmacokinetics of fl orfenicol in sheep. 
J. Vet. Pharmacol. Ther. 27, 191-196.J. Vet. Pharmacol. Ther. 27, 191-196.

LIU, J. Z., K. F. FUNG, Z. CHEN, Z. ZENG, J. ZHANG (2003): Pharmacokinetics of fl orfenicol LIU, J. Z., K. F. FUNG, Z. CHEN, Z. ZENG, J. ZHANG (2003): Pharmacokinetics of fl orfenicol 
in healthy pigs and in pigs experimentally infected with in healthy pigs and in pigs experimentally infected with Actinobacillus pleuropneumoniaeActinobacillus pleuropneumoniae. . 
Antimicrob. Agents Chemother. 47, 820-823.Antimicrob. Agents Chemother. 47, 820-823.

LOBELL, R. D., K. J. VARMA, J. C. JOHNSON (1994): Pharmacokinetics of fl orfenicol following LOBELL, R. D., K. J. VARMA, J. C. JOHNSON (1994): Pharmacokinetics of fl orfenicol following 
intravenous and intramuscular doses to cattle. J. Vet. Pharmacol. Ther. 17, 253-258.intravenous and intramuscular doses to cattle. J. Vet. Pharmacol. Ther. 17, 253-258.

MANNA, S., T. K. MANDAL, A. K. CHAKRABORTY (1993): Modifi cation of disposition MANNA, S., T. K. MANDAL, A. K. CHAKRABORTY (1993): Modifi cation of disposition 
kinetics of oxytetracycline by paracetamol and endotoxin induced fever in goats. Ind. J. kinetics of oxytetracycline by paracetamol and endotoxin induced fever in goats. Ind. J. 
Pharmacol. 25, 199-208.Pharmacol. 25, 199-208.

MARTEL, J. (1994): MARTEL, J. (1994): In vitroIn vitro activity of fl orfenicol on the primary pathogenic bacteria of the  activity of fl orfenicol on the primary pathogenic bacteria of the 
respiratory tract in European cattle. Proc. XVIII World Buiatr. Cong. Bologna, Italy, pp. 25-30.respiratory tract in European cattle. Proc. XVIII World Buiatr. Cong. Bologna, Italy, pp. 25-30.

McKELLAR, Q. A., K. J. VARMA (1996): Pharmacokinetics and tolerance of fl orfenicol in McKELLAR, Q. A., K. J. VARMA (1996): Pharmacokinetics and tolerance of fl orfenicol in 
Equidae. Equine Vet. J. 28, 209-213.Equidae. Equine Vet. J. 28, 209-213.

PAPICH, M. G., J. E. RIVIERE (2001): Chloramphenicol and derivatives, macrolides, lincosamides, PAPICH, M. G., J. E. RIVIERE (2001): Chloramphenicol and derivatives, macrolides, lincosamides, 
and miscellaneous antimicrobials. In: Veterinary Pharmacology and Therapeutics. Iowa State and miscellaneous antimicrobials. In: Veterinary Pharmacology and Therapeutics. Iowa State 
University Press, Ames. pp. 868-897.University Press, Ames. pp. 868-897.

PARK, B. K., J. H. LIM, M. S. KIM, Y. H. HWANG, H. I. YUN (2008): Pharmacokinetics of PARK, B. K., J. H. LIM, M. S. KIM, Y. H. HWANG, H. I. YUN (2008): Pharmacokinetics of 
fl orfenicol and its metabolite, fl orfenicol amine, in dogs. Res. Vet. Sci. 84,fl orfenicol and its metabolite, fl orfenicol amine, in dogs. Res. Vet. Sci. 84,  85-89.85-89.

RAMACHANDRAN, A. (2000): Antimicrobial drugs. Lippincott Williams and Wilkins, London. RAMACHANDRAN, A. (2000): Antimicrobial drugs. Lippincott Williams and Wilkins, London. 
pp. 293-328.pp. 293-328.

REGNIER, A., V. LAROUTE, A. GAUTIER-BOUCHARDON, V. GAYRARD, N. PICARD-REGNIER, A., V. LAROUTE, A. GAUTIER-BOUCHARDON, V. GAYRARD, N. PICARD-
HAGEN, P. L. TOUTAIN (2013): Florfenicol concentrations in ovine tear fl uid following HAGEN, P. L. TOUTAIN (2013): Florfenicol concentrations in ovine tear fl uid following 
intramuscular and subcutaneous administration and comparison with the minimum intramuscular and subcutaneous administration and comparison with the minimum 
inhibitory concentrations against mycoplasmal strains potentially involved in infectious inhibitory concentrations against mycoplasmal strains potentially involved in infectious 
keratoconjunctivitis. Am. J. Vet. Res. 74, 268-274. keratoconjunctivitis. Am. J. Vet. Res. 74, 268-274. 

SHARMA, S. K., A. K. SRIVASTAVA (1997): Infl uence of paracetamol on disposition kinetics of SHARMA, S. K., A. K. SRIVASTAVA (1997): Infl uence of paracetamol on disposition kinetics of 
cefotaxime in crossbred calves. Ind. J. Anim. Sci. 67, 213-214.cefotaxime in crossbred calves. Ind. J. Anim. Sci. 67, 213-214.

SHARMA, S. K., S. A. UL HAQ (SHARMA, S. K., S. A. UL HAQ (2012): : The pharmacokinetics of ceftazidime in The pharmacokinetics of ceftazidime in E. coli E. coli 
lipopolysaccharide induced febrile buffalo calves. lipopolysaccharide induced febrile buffalo calves. Vet. arhiv 82, 555-565.



239Vet. arhiv 84 (3), 229-339, 2014

V. K. Dumka and I. Singh: Pharmacokinetics of fl orfenicol with paracetamol in calves 

SHEN, J., X. LI, H. JIANG, W. H. HSU (2004): Bioavailability and pharmacokinetics of fl orfenicol SHEN, J., X. LI, H. JIANG, W. H. HSU (2004): Bioavailability and pharmacokinetics of fl orfenicol 
in healthy sheep. J. Vet. Pharmacol. Ther. 27, 163-168.in healthy sheep. J. Vet. Pharmacol. Ther. 27, 163-168.

SHIN, S. J., S. G. KANG, R. NABIN, M. L. KANG, H. S. YOO (2005): Evaluation of the SHIN, S. J., S. G. KANG, R. NABIN, M. L. KANG, H. S. YOO (2005): Evaluation of the 
antimicrobial activity of fl orfenicol against bacteria isolated from bovine and porcine antimicrobial activity of fl orfenicol against bacteria isolated from bovine and porcine 
respiratory disease. Vet. Microbiol. 106, 73-77.respiratory disease. Vet. Microbiol. 106, 73-77.

SINGH, R., R. K. CHAUDHARY, V. K. DUMKA (2008): Infl uence of paracetamol on the SINGH, R., R. K. CHAUDHARY, V. K. DUMKA (2008): Infl uence of paracetamol on the 
pharmacokinetics and dosage regimen of ceftizoxime in cross bred calves. Israel J. Vet. pharmacokinetics and dosage regimen of ceftizoxime in cross bred calves. Israel J. Vet. 
Med. 63, 72-76.Med. 63, 72-76.

SOBACK, S., M. J. PAPPE, R. FILEP, K. J. VARMA (1995): Florfenicol pharmacokinetics in SOBACK, S., M. J. PAPPE, R. FILEP, K. J. VARMA (1995): Florfenicol pharmacokinetics in 
lactating cows after intravenous, intramuscular and intramammary administration. J. Vet. lactating cows after intravenous, intramuscular and intramammary administration. J. Vet. 
Pharmacol. Ther. 18, 413-417.Pharmacol. Ther. 18, 413-417.

TOUTAIN, P. L., P. LEES (2004): Integration and modelling of pharmacokinetic and TOUTAIN, P. L., P. LEES (2004): Integration and modelling of pharmacokinetic and 
pharmacodynamic data to optimize dosage regimens in veterinary medicine. J. Vet. Pharmacol. pharmacodynamic data to optimize dosage regimens in veterinary medicine. J. Vet. Pharmacol. 
Ther. 27, 467-477.Ther. 27, 467-477.

Received: 1 March 2013
Accepted: 28. March 2014

________________________________________________________________________________________
DUMKA, V. K., I. SINGHDUMKA, V. K., I. SINGH: Farmakokinetika i doziranje fl orfenikola kod istodobne 
primjene s paracetamolom u križane teladi. Vet. arhiv 84, 229-339, 2014.

SAŽETAK
Istraživana je farmakokinetika jednokratno intravenski primijenjenog fl orfenikola (20 mg/kg) u križane 

teladi nakon jednokratne intramuskularne primjene paracetamola (50 mg/kg). Koncentracija fl orfenikola 
u plazmi bila je procijenjena mikrobiološkim testom uporabom bakterije E. coli kao testiranog organizma. 
Lijek je dosegao maksimalnu koncentraciju od 31,5 ± 1,45 μg/mL u plazmi za jednu minutu da bi se njegova 
koncentracija vrlo brzo, već za 30 minuta, spustila na 15,6 ± 0,46 μg/mL, a potom se u plazmi nalazio iznad 
minimalne inhibicijske koncentracije do 12 sati nakon primjene. Dispozicija fl orfenikola odvijala se po modelu 
dvostrukog odjeljka. Florfenikol se lako proširio iz krvi u tkiva što je dokazano na osnovi umjerenih vrijednosti 
koefi cijenta raspodjele,  (2,23 ± 0,18 na sat) i omjera K12/K21 (0,82 ± 0,1). Vrijednost AUC iznosila je 54,8 ± 
1,51 g/mL/h, a Vdpovršine 1,5 ± 0,06 L/kg. Poluživot izlučivanja iznosio je 2,84 ± 0,07 h, MRT 3,61 ± 0,06 h, 
a sveukupni tjelesni klirens 0,37 ± 0,01 L/kg/h. Intravenska primjena fl orfenikola u dozi od 20 mg/kg tjelesne 
mase u razmaku od 12 sati dovoljna je za održavanje T>MIC iznad 80% za bakterije s vrijednostima minimalne 
inhibicijske koncentracije MIC 1,0 μg/mL. Povoljan farmakokinetički profi l fl orfenikola s brzom raspodjelom, 
visokim AUC, širokim Vdpovršine i 12 h intervalom doziranja pokazuje da on može imati odgovarajući 
antibakterijski učinak u križane teladi kada se primjenjuje s paracetamolom. 

Ključne riječi: telad, doziranje, fl orfenikol, paracetamol, farmakokinetika ________________________________________________________________________________________
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