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ABSTRACT

Pharmacokinetic study was performed in healthy debrile Ongole calves following single intramusaula
administration of pefloxacin @ 10mg/kg body weidtgbrile condition was induced by injecting Eschbia coli
endotoxin @ Jtg/kg body weight intravenously. The concentratioretdata of pefloxacin in serum was described
by one compartment open model with absorption.drbg was detectable for longer time in healthy ealvOngole
calves exhibited higher bio-availability indicatintpe complete and rapid absorption of pefloxacihe Tpeak
concentration of the drug in serum of healthy calwas significantly higher than in febrile calvekile the time to
achieve peak concentration was similar in both gouThe other kinetic parameters like absorptiori-lii,
elimination half-life, MRT, AUC and the duration thierapeutic effect were significantly higher inaliby calves,
while absorption half-life was higher in febrile leas. Evaluation of pharmacokinetic variables oflgeacin in
healthy and febrile ongole calves after intramuacwdministration elucidated that the drug was nhetésed and
eliminated at faster rate in febrile calves. Febritalves exhibited lower values for key kineticapagters like
Cmax, Elimination half-life, AUC and duration ofetlapeutic effect indicating the requirement of mémguent
administration during fever.
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INTRODUCTION

Pefloxacin, a synthetic fluoroquinolone antimicibiagent exhibits extensive distribution and agaimgh
concentrations in the tissues like aortic valveydyacardiac muscle, peritoneum, prostate glandsancetions like
saliva, sputum and blister fluid [1]. Kinetic dab& pefloxacin was reported in sheep [2], goat B,4lactating
cow[6] and cross-bred calves[7,8] except in Ongaltle. Ongole breed of cattle is a world famoudédrpurpose
breed, known for its hardiness, thriftiness andling ability [9] is an asset to the marginal famnén Andhra
Pradesh. The present study is designed to invéstthe pharmacokinetic properties of pefloxacirhealthy and
febrile ongole calves.

EXPERIMETAL SECTION

A total of six healthy Ongole calves of uniform aayed weight (80 £ 5 kg) were used. The calves vheresed at
Livestock Research Station (LRS), Lam, Guntur, AvadPradesh, in well ventilated animal sheds. Theegmental
protocol was approved by Institutional Animal Ethiend Biosafety Committee. Pefloxacin as pefloxacésylate
dihydrate was supplied by M/s Wockahrdt Ltd., Agabad, was used. In the phase 1 of the study, asbldton
of pefloxacin in sterile distilled water was useat fadministration. Pharmacokinetic study was pentd by
injecting pefloxacin into the left gluteal muscledacollecting blood samples (3-4 ml) by jugular yemcture into
unheparinized tubes at before the administratioraf@ 2, 5, 10, 15, 30 and 45 min, and 1, 1.5, 2, 3, 6, 8, 10,
12, 24, 48 h after pefloxacin administration. Afpdrase 1 a wash out period of 14 days was allowedphase 2
study was performed after inducing the febrile étod by administration ofEscherichia coli endotoxin
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(Lipopolysaccharide LPS, serotype O55: B5,L-288@MA, USA) as 1% solution in sterile normal sali@ 1
png/kg body weight intravenously. Fever was induice?5-45 min and persisted for 8-10 h after inj@ctiA rise of
1-1.5°F rectal temperature was considered as itidicaf febrile condition. Similar protocol of prad study for
drug administration and blood collection was folemlvfor phase 2 study. Sera samples were colledted a
centrifuging the clotted blood samples at 3000 fprml5 min and stored at -20° C until assayed. dtrecentration
of drug in the serum was assayed by the microbicéb@ssay — agar plate diffusion method [EYcherichia coli
ATCC 25922 (MTCC 443 - freeze dried) obtained frimstitute of Microbial Technology, Chandigarh, ladivas
used as organism for assay. Organisms were magatam nutrient broth (HIMEDA) and for assay procegju
Mueller Hinton Agar (HIMEDIA) was used. The concetion of pefloxacin in the sera samples was deterchby
substituting the respective mean diameter of zdriehibition in a standard curve. Analytical recoy€94%) was
determined by using two known concentrations. hdfig assay coefficient of variation (6.4% and 7.9%@s
determined by assaying two standard serum sam@lésaqd 1.0 pg rit) four times each within 24h. Inter-day
assay coefficient of variation (6.1% and 3.9%) @atermined by assaying two standard serum sanfplesid 1.0
ng mi*) on four occasions at least 24 h apart. Pharmaetikiparameters were calculated using an intexatgiast

- squares nonlinear regression programme with patstomputer software, "PHARMKIT" [11] and accorgito
the methods described by Gibaldi and Perrier [IBg duration of pharmacological effegtig calculated based on
minimum therapeutic concentration (MTC) gh{lL3].

2.3 dose
tg = x log
B MTC

A concentration ranging from 0.1 to 0.2 pg'naf serum with an average of 0.1-0.14 pug'mias reported to be
Minimum Therapeutic Concentration of fluoroquinoésnagainst various species of pathogens [14].

Bioavailability (F) was calculated from the follavg formula using the intravenous data correspontbnigealthy
and febrile calves produced in the laboratory.

AUC extra vascular
F = x-100
AUC intravenous

The pharmacokinetic data obtained were analyzditstally by applying 2-tailed paired t-test.
RESULTS AND DISCUSSION

Following single intramuscular administration offlpgacin the concentration in the serum was deldetap to 12

h in healthy calves and up to 8 h in febrile calv€ke concentration at different time intervalseafsingle
intramuscular administration in healthy and febolegole calves is presented in Table 1. Followimgamusclar
administration the serum concentration - time datapefloxacin was following a one compartment-opeadel.
The pharmacokinetic variables of pefloxacin aftagke intramuscular injection in healthy and febringole calves
are presented in Table 2. After single intramuscatiministration, pefloxacin exhibited an absomphalf life (t %2
ka) of 0.45 + 0.038 h in healthy calves which ignéficantly (p<0.05) lower than that of febrile vak (0.631 +
0.034 h) and an elimination half - life (") of 1.620 + 0.037 h which is significantly (p<6)thigher than that of
febrile calves (1.020 + 0.018 h). The AUYC] of 24.965 + 0.036 ug h miand a mean residence time (MRT) of
3.061 + 0.034 h were recorded in healthy calvesrw¢mmpared to significantly (p<0.05) lower valué4.493 +
0.123 pg.h.mt and 2.424 + 0.023 h respectively) recorded inifelwondition. The peak concentration in serum in
healthy calves (g, of 6.437 + 0.021 pg nflwas significantly (p<0.05) higher than that of ibcalves (3.550 *
0.052 pg. mf) and there was no significant difference in thmetito achieve peak concentratiop.ft in both
healthy and febrile calves (1.207 + 0.01h and 12@022 h, respectively) . The bioavailability (&) pefloxacin
was 85.5% and 83.676% in healthy and febrile catespectively. The duration of pharmacological effg,) of
pefloxacin was 9.958 + 0.134 h in healthy calvesctviwas significantly higher (6.267 + 0.109 h) thidwat of
febrile calves.

When pefloxacin was administered to ongole calv&siagle intramuscular injection, the data exhibitne -

compartment open model, which was similar to peftox administration in sheep intramuscularly [2]glier

bioavailability of pefloxacin (85.52%) achieved ioated complete and rapid absorption, which wasenged by
achievement of Gy (6.437 + 0.021 pg ) in short period (f, 1.207 + 0.012 h). The%' exhibited by ongole
calves was lower than that of sheep [2] and simildhat of lactating goat [5].

356



G. Dilip Reddy et al J. Chem. Pharm. Res., 2013, 5(5):355-358

Table: 1. Serum concentration of pefloxacin (ug ) at different time intervals after single intramuscular administration (10 mg kg%
in healthy and febrile Ongole calves

Healthy Calves | Febrile Calves

Time (h) (Mean + SE) (Mean + SE)
0.083 (5 min) 0.458 + 0.005 0.174 +0.011
0.166 (10 min)|]  1.508 + 0.039 0.810 £ 0.017
0.25 (15 min.) 2.813 £ 0.085 1.330 £ 0.022
0.5 (30 min.) 4.481 + 0.066 2.425 +0.092
0.75 (45 min.) 5.593 + 0.092 3.087 £ 0.087

1 6.317 £ 0.023 3.721 £ 0.131
15 6.949 + 0.069 3.519 +£0.097
2 5.799 £ 0.072 3.060 + 0.057
3 3.640 £ 0.130 1.959 + 0.034
4 2.657 £0.010 1.072 £ 0.03]
5 1.747 £ 0.026 0.627 + 0.02]
6 1.065 + 0.034 0.318 + 0.018
8 0.591 +0.043 0.099 + 0.01(

10 0.242 +0.019 -
12 0.094 +0.003

24 -

72

Table: 2 Pharmacokinetic parameters of pefloxacinn healthy Ongole calves after single intramusculaadministration

. Healthy Calves | Febrile Calves

Parameter | Unit (Meaﬁ +SE) | (Mean * SE)
Ka h? 1538 £0.041 | 1.127 £0.052
B' h? 0.428 +0.039 | 0.681+0.012
tu ke h 0.452 £0.038 | 0.631+0.03%
[ h 1.620+£0.037 | 1.020+0.018
AUC pug hmt | 24.965+0.038 | 11.493 +0.128
MRT h 3.061£0.03% | 2.424+0.023
Cmax ug mf | 6.437+0.02% | 3550+0.052
Tmax h 1.207 £0.012 | 1.203 £0.022
ty h 9.958 +0.13%4 | 6.267 +0.109

Values with different al phabets as superscripts differ significantly (p<0.05) when analysed by paired sample t-test (2-tailed).
Abbreviations: Ka- Absorption rate constang,- Elimination rate constant; t1/2 Ka- Absorptioalfilife; t1/24'- Elimination Half-life; AUC-
Area under the curve; MRT- Mean residence time; xGriviaximum concentration of the drug; Tmax- Timadbieve maximum concentration;
Td- Duration of therapeutic effect

The higher elimination rate constag) (n febrile calves compared to healthy ongoleveslindicated the faster
elimination of drug in the febrile condition. Thewer value for {4 in febrile condition supported the quick
metabolism or elimination of the drug during fev&@he AUC and MRT observed during fever in ongoléves
were lower than that observed in healthy ongoleesal This indicates that lesser area was coverdtidogrug in
febrile condition, suggesting quicker eliminatiohhe value of ¢ during fever indicated that the therapeutic
concentrations were maintained up to 6.267 + OH.G9ence at the given dose (10 mg'kin febrile ongole calves,
to maintain therapeutic concentrations of peflomaoi serum, pefloxacin should be administered atiied eight
hour interval.
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