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ABSTRACT

Pharmacokinetics of cefotaxime was investigated in clinically healthy chickens following
single intramuscular injection of three doses (5, 10 and 20 mg/kg.bwt.). An increase in
concentration of the drug was found with increasing dose at all the sampling times in each
subject. The peak serum concentrations (Cmax) of cefotaxime was 4.5, 8.0 and 21.60pg/ml at
maximum time at which the drug reach maximum concentration (tmax) of 28, 29 and 30
minutes, respectively. The serum concentrations was decreased with elimination half lives
(10.5¢) of (.72 ,0.70 and 0.71 hours and The area under serum drug concentration (AUCo-0)

was 7.09, 12.32 and 32.58 pg.mi™L.h for the three doses, respectively.

Pharmacokinetic/pharmacodynamic integration index (time of drug concentration in serum >
minimum inhibitory concentration) for Cefotaxime as a concentration-independent drug was 4.5,

5.0 and 6.1 hours with therapeutic duration of 4.1, 4.6 and 5.5 hours

respectively.

INTRODUCTION

Cefotaxime was the first of the third
generation cephalosporins to be released in the
market for Veterinary therapy. It is a broad
spectrum antibiotic and highly resistant to the
action of [-lactamase enzyme. Against gram
negative micro organisms, it exhibits greater in
vitro  activity than any of the previous
cephalosporins (7).

Cefotaxime inhibits  bacterial cell wall
synthesis by binding to one or more of the
penicillin-binding proteins (PBPs) which in turn
inhibits the final transpeptidation step of
peptidogiycan synthesis in bacterial cell walls,
thus inhibiting cell wall biosynthesis. Bacteria
eventually lyse due to ongoing activity of cell
wall autolytic enzymes (autolysins and murein
hydrolases) while cell wall assembly is arrested

).

The  Pharmacokinetic  properties  of
Cefotaxime have been investigated in humans
(3), rats (4), Sheep (5,6), dogs (7), cats (8), goats
(9,10) and cattle (11,12), buffaloes (13), but, few
articles were published about Cefotaxime in
poultry farms as efficacy against Salmonella spp.
and Escherichia coli isolated from chickens (14-
17) with insufficient data about pharmacokinetic
properties of cefotaxime in chickens.

for three doses,

The aim of this study was to determine the
pharmacokinetic properties (as a comparative
study) of cefotaxime after single intramuscular
administration of three doses (5, 10 and 20
mg/kg b.wt.) In chickens.

MATERIAL AND METHODS
Drug

Cefotaxime (Cefotax - EPICO - Egypt) was
diluted with sterile distiled water before
administration. The drug was administered at
therapeutic dose of 5 mg/kg b.wt., double
therapeutic dose (10 mg/kg b.wt.) and forth fold
therapeutic dose (20 mg/kg b.wt.).

Chickens

Fifteen clinically healthy chickens (1.5-2.0
kg body weight and 30 days age) were used for
the study. The chickens were kept for 15 days
without any medication before the study, fed on
prepared ration and kept under observation
before starting and during the experiment.

Study design

The chickens were divided into three groups
(each of 5) and the study of dosing was
performed in a three-way crossover design with
one weeks washout period (total fifteen chickens
per treatment).
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Blood sampling

After single intramuscular injection of 5, 10
and 20 mg of Cefotaxime/ kg.bwt. for the three
group by the three-way crossover design, bléod
samples were withdrawn from wing vein in
sterile tubes prior and at 10, 20 and 30 minutes,
1,2, 4, 6, 8 & 12 hours after drug injection. Sera
were separated and kept at -20°C tll drug
analysis.

Drug Analysis

Concentration of Cefotaxime was determined
in serum by microbiological assay method (18)
using Bacillus Subtilis ATCC 6633 (BD, USA)
as a standard test organism. The correlation
coefficient (r?) of linearity of standard curve was
0.99.

Minimum inhibitory concentration (MIC)

Minimum inhibitory concentration (MIC) of
Cefotaxime against E.Coli O157:H7 (BD, USA)
was performed using agar plate diffusion
technique (19).

Data analysis:

Data were expressed as mean = SE (20).
Pharmacokinetic analysis was performed using
serum concentration-time profile (21,22).

RESULTS AND DISCUSSION

The mean * SE for the intramuscular
pharmacokinetic parameters of three doses of
Cefotaxime (5, 10 and 20 mgkgbwt) in
clinically healthy chickens based on the serum
level-time profile of Cefotaxime are presented in
Table 1, and the average plasma concentrations
of the drug against time are plotted in Figure 1.

The aim of beta-lactam therapy including
Cephalosporins is to keep the antibiotic plasma
concentration above the minimum inhibitory
concentration (MIC) at which bacteria are
inhibited from growth (23). The increase in the
serum concentration of Cefotaxime was shown
with increasing dose and this increase seems to
be dose dependent.

After single intramuscular administration of
Cefotaxime in clinically healthy chickens (5, 10
and 20 mg/ kgbwt.), the drug attained the
maximum serum concentrations (Cmax) of 4.5,
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8.0and 21.6 pg/ml after 28, 30 and 38 minutes of
drug administration (tmax) with increase the
absorption rate constant (3.81, 3.99 and 5.13 h™)
and decrease absorption half-life (0.18, 0.17 and
0.14 h ) for the three doses, respectively.

The rapid appearance of Cefotaxime in
plasma suggests that, this drug quickly enters
into the systemic circulation following
intramuscular administration and this is
confirmed by the high value for the absorption
rate constant which increase with increase the
dose.

The AUCo- oo values were noted to be 7.09,
12.32 and 32.58 pg.h/ml after the administration
of intramuscular doses of 5, 10 and 20 mg/kg
which is dose dependent in comparable with
increase of drug level in serum.

The elimination half-life (t1/2e) was observed
to be 0.72, 0.70 and 0.7 hours after a doses of 5,
10 & 20 mg/kg body weight and these values are
shorter than its half-life in cow calves and
buffalo calves, similar to half-life in cats and

. dogs, but longer than that reported in sheep and
goats and these differences may be attributed to

the variation in the dosage form, species and
route of drug administration. The elimination
half-lives of Cefotaxime in cow calves (12),
buffalo calves (24,25), cats (8), dogs (7), sheep
(5) and goats (9} have been reported to be 3.48,
1.31, 0.98, 0.74, 0.38 and 0.36 h, respectively.

Time of drug concentration in serum (T) >
minimum inhibitory concentration (MIC) is the
best  pharmacokinetic/  pharmacodynamic
integration index for a  concentration-
independent drug as Cefotaxime and this index
is required for clinical cure depending on the
host or pathogen (22).

QOur results indicated that, the concentrations
of Cefotaxime in serum after single
intramuscular administration of three doses (5,
10 & 20 mgkg body weight) to clinically
healthy chickens was enough to overwcome the
minimum inhibitory concentration (MIC) of E.
coli (> 0.1 pg/ml) for 4.5, 5.0 and 6.1 hours with
therapeutic duration of 4.1, 4.6 and 5.5 hours.
This data mean that, using of Cefotaxime as a
chemotherapeutic  agent in chickens at
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recommended and even at high doses not
enough as a one dose per day.

However, the parenteral administration of
the drugs in chickens more than one dose per
day along the course of treatment is very
difficult to be applied. So, we can suggest, the
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intramuscular administration of cefotaxime can
be use as a initial dose to sure that the drug reach
to the diseased chickens which were unable to
drink medicated water, then, followed by oral
route as a maintenance dose).

Table 1. Pharmacokinetic parameters (mean + SE) of cefotaxime after single intramuscular
injection of three doses (5, 10 and 20 mg/kg.b.wt.) in chickens.

Dose (mg/kg.b.wt.)
parameters Unit 5 10 20
Therapeutic Double therapeutic ~ Forth fold therapeutic
A ug.ml™ 8.75+£0.12 16.24£2.65 58.15+3.66
Ka h 3.81+0.06 3.99+0.21 5.13+0.21
to.sa h 0.18+£0.01 0.17+0.02 0.14+£0.01
B pg.ml™! 8.83+0.15 15.76+0.99 40.51%1.55
Ke h™ 0.9610.02 0.99+0.03 0.97+0.21
t 0.5e h 0.72+£0.13 0.70x0.11 0.71£0.10
Cmax pg.mil™ 4.5+0.25 8.0+0.35 21.6x1.11
tmax min. 28+1.69 30+2.00 38+2.00
AUCo- pg.mi™Lh 7.09+1.33 12.324+2.98 32.58+£2.00
MIC (£.coti) pg.ml 0.1
T > MIC h 4.540.11 5.5+0.12 6.1+0.10
td h 4.1+0.21 4.60.30 5.5+019
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Figure 1. Mean Serum concentrations (mean+SE) of Cefotaxime after single intramuscular
injection of three doses (5, 10 and 20 mg/kg.b.wt.) in chickens.



Mohmad and Gehan

Acknowledgement: The author thanks Prof. Dr.
Abd Alla Metwally El-Banomy (God's merci),
Prof. of Pahrmacology, Faculty of Veterinary
Medicine, Beni-Suef University for learning of
pharmacokinetic calculations.

REFERENCES

I.Neu HC (1982): The new beta lactamase
stable cephalosporins. Ann. Inter. Med. 97,
408-419.

2.Drug Facts and Comparaisons (2010):
Published by Facts and Comparisons.

3.Kampf D, Borner K, Moller M and Kessel
M(1984): Kinetic interactions between
Azolocillin, Cefotaxime and Cefotaxime
metabolites in normal and impaired renal
function. Clin.Pharm.Therap., 35, 214-220.

4.Hakim L, Bourne DWA and Triggs EJ
(1989): Disposition of Cefotaxime and its
metabolite, desacetylcefotaxime, in rat:
application of a pharmacokinetic-protein
binding model. Xenobiotica, 19, 743-754.

5.Guerrini VH, Filippich L], English PB and
Bourne DWA (1983): Pharmacokinetics of
Cefotaxime in sheep. Am. J.Vet. Res., 44,
1488-1491.

6.Guerrini VH, Filippich LJ, Cao GR, English
PB and Bourne DWA (1985):
Pharmacokinetics of Cefaronide, Ceftriaxone
and Cefoperazone in sheep. J. Vet. Pharm.
Ther., 8, 120-127.

7.Guerrini VH, English PB, Filippich L],
Schneider J and Bourne DWA(1986):
Pharmacokinetics of Cefotaxime in the
dog.VetRec.,119, 81-83.

8. McElroy D, Ravis WR and Clark CH (1986):
Pharmacokinetics of  cefotaxime in the
domestic cat. Am. J.Vet.Res., 47, 86-88.

9.Atef M, Ramadan A, Afifi NA and Youssef
SAH (1990) : Pharmacokinetic profile of
Cefotaxime in goats. Res.Vet.Sci., 49, 34-38.

10.Dutta BP, Debnath SC, Mandal TK and
Chakraborty AK (2004): Modification of
pharmacokinetics of Cefotaxime in uranyl

nitrate-induced renal damage in black bengal
goats. J.Vet.Sci,, 5, 1-3.

158

11.Sharma SK and Srivastava AK(1994):
Pharmacokinetics and dosage regimen of
Cefotaxime in crossbred calves following

single intramuscular administration. Vet.Res.
Commun., 18, 313-318.

12.Sharma SK, Srivastava AK and Bal MS
(1995): Disposition kinetics and dosage
regimen of Cefotaxime in cross-bred male
calves. Vet.Res., 26, 168-173.

13.Sharma SK, Srivastava AK and Deore
MD(2004): Pharmacokinetic disposition of
Cefotaxime in buffalo calves (Bubalus
bubalis) following single intramuscular
administration. Indian J.Anim.Sci., 74, 590-
593.

14.Henrik H, Dik M, Kees V, Inger O and
Frank MA (2005): B-Lactamases among
extended-spectrum  B-lactamase (ESBL)-
resistant Salmonella from poultry, poultry
products and human patients in The
Netherlands. Joumal of Antimicrobial
Chemotherapy: 56, 115-121.

15.Zahraei ST, Mahzouniech M and
Saeedzadeh A (2005): The isolation of
antibiotic-resistant salmonella from intestine
and liver of poultry in Shiraz Province of
Iran. Inter. J. Pou. Sci.. 4 (5): 320-322.

16.Chahand KF and Oboegbulem SI (2007):

Extended-spectrum beta-lactamase
production among ampicillin-
resistant Escherichia coli  strains  from

chicken in Enugu State, Nigeria. Braz. J.
Micro. Vol.38 No.4.

17. Jingyun L, Yue M, Changgin H, Shaohong
J, Qingsheng Z, Hong D, Lu R and
Shenghui C (2010): Dissemination of
Cefotaxime-M-Producing Escherichia coli
Isolates in Poultry Farms, But Not Swine
Farms, in China. Foodbome Pathogens and
Diseases Volume 00, Number 11, 2010,

18.Simon HJ and Yin EJ(1970): Microbioassay
of antimicrobial agents. Appl.Micro., 19,
573-579.

19.Jennifer MA (2001): Determination of the
minimum inhibitory concentrations. .
Micro. Chemotherapy. 48 suppl. S1, 5-16.



Zag. Vet. J. | 159

20.Snedicor GW and Cochran WG (1987): 23.Bergeron MG (1992): What preclinical data
Statistical Methods. 6th ed., Iowa State are needed to justify once daily therapy. J.

University, press . Ames, ITowa, U.S.A. Clin. Pharm. 32, 698-705.

22.Zhanel GG, Walters M, Laing N and Hoban 24.Sharma SK and Srivastava AK (2003):
D J (2001): In vitro pharmacodynamic Cefotaxime pharmacokinetics in male
modeling simulating free serum buffalo calves following multiple dosing.
concentrations of fluoroquinolones against Veterinarshi Archiv. 73(4), 191-197.

drug. rgsistant streptococcus  premoniae. 25.SH SK and Srivastava AK (2006):
J.Antimicro. Chem. 47, 435-440. Subcutaneous pharmacokinetics and dosage

21.Baggot J D (1977); Prnciples of Drug regimen of Cefotaxime in buffalo calves
Deposition in Domestic Animals: The basis (Bubalus bubalis). J.Vet. Scin. 7(2), 119-
of Veterinary Clinical Pharmacology. WB 122.

Saunders, Philadelphia 144-189.
criadl peddall

gl A Lol fal) any sl ghadl 4 gal) 4 jal) 4l

daa) Jasd Olgin ¢ daa) dadea Jaaa

10) Leiiclins s ( oo (15 228 / pa §) AamDlall Ayl S0 isald 250 5all 3S jal A 53 5
Za b Jemally sl B ke 0o (o> s paS/ a2e 20

¢ 7.09 & el <3 dalualy Jofpl a5 800 21.60 5 8.0 ¢ 4.5 A Laou (o anSU sl
AL S0l e jalelld gdele Ja /ol jas S0 32,58 512.32

S LBl b el gall 55 55 Aot of (M A g2l Ao lil) aa S et 3 g ADle <l j35a culs LS
L0 EOE cle Bl y cleln 55546





