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Abstract: In the present work the pharmacokinetic parameters of a new third generation cephalosporin -Cefixime-
were evaluated in two species of animals: ovine (the sheep) and bovine (the cattle}. One capsule of 400 mg
Cefixime was administered to each of six sheep and six cattle in two separate experiments. Plasma concentrations
of Cefixime were determined micro-biologically. The pharmacckinetic parameters were computed according to the
one-compartment open model of the computer program. The results were statistically analyzed by SPSS program.
In the sheep: elimination half-life was 5.96 3 0.88 hours, clearance 62.48 + 7.8 L/hour, volume of distribution
4.67+0.61 ml kg', area under the plasma concentration curve 6.88 +0.78ug hr ml', maximum plasma
concentration 0.63 +0.06ug ml' and the time to achieve maximum plasma concentration was 4.8 +0.22 hours.
In the bovine group: elimination half-life was 13.09+0.81 hours, clearance 47.48 +5.03 L/hour, volume of
distribution 5.02+ 1.77 ml kg, area under the plasma concentration curve 8.98 +1.07ug hr mi”', maximum
plasma concentration 0.50 +0.03ug mi™' and the time to reach maximum plasma concentration was 2.34 +0.51
hours. These finding suggest the rational application of cefixime in veterinary medicine.
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Introduction

B-factam antibiotics constitute more than 60% of the world’s antibiotic usage and cephalosporins are the fastest-
growing group within the &-lactamase. (Durckheimer et a/, 1982). In deed cephalosporins are now the most
prescribed of all antimicrobial agents which fact due to their remarkable therapeutic efficacy inasmuch as most are
very recent addition to the antimicrobial armamentarium. (Mandell, 1985) Cephalosporins have low frequency of
adverse effects in relation to antimicrobials in general. (Ernest Jawetz, 1995)

Cephalosporins have been classified into groups or “generations” depending mainly on the spectrum of antimicrobial
activity: First-generation, second-generation, third-genereation, and fourth generation cephalosporins. (Ernest
Jawetz, 1995).

The third generation, orally active cephalosporin Cefixime was shown to be effective against various human
ailments including drug resistant enteric fever (Farinati er a/., 1993; Adam, 1995; Hausen et a/., 1995 and Memon
et al., 1997). Despite the exellent bioavailability of cefixime in human subject (Brittain et a/,, 1985 and Faulkner
et al., 1988) but dose not yet- receive any pharmacokinetic studies in big animals. The present study is an attempt
to persuade its pharmaceuticals parameters in sheep and cattle, the most economically important livestock in
Sudan.

Materials and Methods

Materials

Cefixime trihydrate (micronized) Fujisawa pharmaceutical Co.Ltd. Japan
Hikma pharmaceutical, Jordan.

Cefixime Trihydrate (Capsule)Heparin sodium Koch-Light Laboratories Ltd. England

Six healthy sheep (30-37 kg) and six healthy cattle {250-300 kg) of local bread were selected and subjected to
physical examination. All of them were healthy and normal. The animals were kept for 7 days with free access to
balanced food and water. At the day of the experiment a sample of 5 ml of blood was withdrawn from each animal
(control) and then each animal was dosed orally with 1 capsule cefixime (400 mg). Following drug administration
blood samples 5 ml each was drawn for 24 hours. The blood samples were centrifuged immediately and the plasma
obtained was stored rapidly at -20°C until assayed.

A suspension containing about 108-10° colony-forming units per ml was prepared. (Monica, 1991} This solution
was used.

The cup-plat agar diffusion method was adopted to assess the anti microbial activity of the standard antibiotic in
the plasma using the previous solution. (B.P. 1993) The resultant growth inhibition zone were measured, averaged,
and tabulated. These results were drawn as a curve of concentration versus zone diameter to be linear over the
range (0.018-40ug ml’) to give a reference curve for the obtained plasma from animals.
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The same method was adopted to assess the ant microbial activity of the antibiotic in the animal plasma. The
concentration of the unknown samples was read from the standard curve. The concentration was tabulated versus
time. (B.P., 1993}

The pharmacokinetic parameters (half life, peak height, maximum time to peak, volume of distribution, and
clearance) were calculated referring to the concentration of cefixime in plasma using MEDUSA program (Version
1.6 model po 1 pl (c) Varkonyi 1990). The results were analyzed using SPSS program (SPSS for windows, release
7.5.1, Dec. 20 1996) by using descriptive statistics. The significance of change of plasma concentrations with time
- was obtained by the Student paired T- test.

Results and Discussion

The plasma concentration of the orally administered cefixime (400 mg) in both the sheep and the cattle (Table 1

and 2, Fig. 1 and 2) and the values thus obtained were utilized to calculate the other most important
pharmacokinetic parameters of the drug (Table 3).

The peak plasma concentrations (0.63+0.06 g mi' and 0.5+0.03 g ml") were found to be achieved in
4.80+0.22 and 2.34+0.51 hours in the sheep and the cattle respectively. The absorption of cefixime in the cattle
was more rapid compared with that in the sheep, which probably attributed to the variable surface area at the site
of absorption (Maclom and Thomas, 1980). Further follow up of the plasma concentration of the drug show that
for at least 14 hours in the sheep and 6 hours in the cattle cefixime attained concentration above the minimum
inhibitory concentration (MIC) of most pathogenic microorganisms such as Branhamella sp., E. colli, Salmonella sp.,

and Shigella sp. (Dornbusch et a/.,1987 and Neu, 1984). The elimination half life in the sheep was found to be
5.96 +0.88 hours comparable with that in human 5.08 hours as reported by Nix and his co-worker 1997 but very
short related to that in the cattle 13.09+0.81 hours. That mean with the specified oral dose cefixime (400 mg)

to maintain the plasma concentration of cefixime above the MIC of the most infectious microorganism for 24 hours,

the drug should be administered 12 hourly in the sheep and 6 hourly in the cattle, or may increase the dose in the
cattle to ensure convenient dose interval. ‘

The clearance in the sheep (62.48+7.81 L hr') was faster than that in the cattle (47.48 +5.04 L hr'} and.
accordingly the mean resident time varied in the tow animals. When we compared this result with the clearance
reported for the human, which was 16174 ml min", and 190+76 ml min™' after 200 mg and 400 mg oral
capsule respectively. (Faulkner et al., 1987 and Klepser et al., 1995)., the sheep and the cattle showed a very high

Table 1:  The levels of plasma concentration (Cp} of
cefixime (ug mi') from the sheep for 24
hours after-cral administration of 400 mg

Table 2: The levels of plasma concentration (Cp) of
cefixime' (ug ml'} from the cattle for 24
hours after oral administration of 400 mg

gime {hr) (I\)/Iean Cp* (ug mi") Time (hr) Mean Cp* (ug ml')
0.5 0.1+0.01 0 0

1 0.16 +0.01 0.25 0.18 +£0.01

1.5 0.26+0.03 1 0.23+0.01

2 0.26 £0.03 2 0.31+£0.02

3 0.37+0.05 3 0.50+0.03

4 0.39+0.06 4 0.28+0.03

6 0.63+0.06 6 0.22:0.02

10 0:25+0.02 10 0.15+0.02

14 . 0.17+£0.04 13.25 ‘ ‘ 0.17+0.01

20 0.09+0.01 " O

24 , ‘ 0.08+002 _ 22.25 0.14 +0.01

* Plasma concentration ‘ * Plasma concentration

Table 3: Pharmacokinetic parameters in the sheep and the cattle

Pharmacokinetic parameters The sheep The cattle
T, (hr) 5.96 +0.88 13.09+0.81
CL (L hr') 62.48+7.81 47.48+5.04
vd (ml kg™ 4.67 +0.61 5.03+1.77
AUC (ug.hr mI™) 6.88+0.78 8.98+1.08
MRT (hir) 13.22+1.98 32.14+6.29
Toa thr) 4.80+0.22 2.34+0.51
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values which explained species variation effect on drug pharmacokinetic reported by Davis and his co-worker,
1972.

In conclusion, this study showed that, the oral dose (400 mg) of cefixime exhibited an excellent bioavailability in
both the sheep and the cattle. Therefore it seems to be useful in treating many pathogenic microorganism invading
animals. However further studies need to look for its economical feasibility in veterinary medicine.
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