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Abstract: 
 After a single intravenous (IV) and intramuscular (IM) injection in 

broiler chickens, the disposition kinetic profile of cefotaxime was 

explored. Cefotaxime was administered at 10 mg / kg b.wt dose level 

for both routes. The serum cefotaxime concentrations estimated at 

0.08 h were 47.06 μg / ml after IV injection, which gradually decreased 

and cefotaxime was identified up to 12 h (0.88 μg / ml). In broiler 

chickens, the average values of Cltot, Vdss and T0.5 β of cefotaxime were 

0.09 L kg
-1 

h
-1

, 0.38 L kg
-1 

and 2.49 h. The highest serum concentration 

(Cmax) after IM injection was (22.21 ± 2.03 μg / ml), the maximum 

serum concentration period (tmax) was (1.16 ± 0.11h) and the half-life of 

elimination (T0.5 el) was (3.24 ± 0.31h). Bioavailability after IM injection 

was 84.27%, and in vitro protein binding percent was 28.79 %. A 

recommended IM dosage for cefotaxime in broiler chickens would be 

10 mg / kg b.wt., administered intramuscularly at 12 h intervals, 

providing a therapeutic serum concentration in broiler chickens 

exceeding the MIC ≤ 0.5 μg/ml for most sensitive bacterial pathogens 

in broiler chickens.  
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INTRODUCTION 

Cefotaxime was the primary of the third 

generation cephalosporins to be free within 

the market. it's broad spectrum antibiotic 

and extremely proof against the action of β-

lactamase enzyme. Against gram negative 

small organisms, it exhibits bigger in vitro 

activity than any of the previous 

cephalosporins. it's minimum therapeutic 

concentration around 0.5 μg/ml for many of 

the prone micro-organisms (Neu, 1982). 

Cefotaxime has a very important location in 

antimicrobial medicine owing to its dilated 

spectrum of medicament activity, larger 

resistance to β-lactamase (Kalager et al., 

1982), low nephritic toxicity (Regamy, 

1985), wonderful pharmacokinetics 

characteristics and least downside of 

microorganism resistance in addition. 

Cefotaxime has broad medication spectrum 

and is principally active against gram-

negative bacterium especially on bacteria 

family together with enterobacteria spp, E. 

coli, Enterobacter species, Citrobacter 

freundii, Serratia marcescens, Morganella 

morganii, and Protus vulgaris. Haemophilus 

influenza, Neisseria gonorrhoeae and 

Bacteroides fragilis were liable to this drug. 

additionally it acts on gram positive bacterium 

as cocci aureus, non enterococcal 

streptococci (Jones and Thornsberry, 

1982). Cefotaxime is wide used and most 

prescribed drug because of the antimicrobial 

spectrum, therapeutic efficaciousness and 

low adverse impact. (Eidalo et al., 2004). 

Pharmacokinetics of cefotaxime have been 
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studied in sheep (Guerrini et al., 1983), 

dogs (Guerrini et al., 1986), cats (HcElroy 

et al., 1986), goats (Atef et al., 1990; 

Dutta et al., 2004), cattle (Sharma et al., 

1995), horses (Orsini et al., 2004) and 

buffaloes (Sharma et al., 2004; Sharma 

and Srivastava, 2006). However, there is 

a little data about cefotaxime disposition 

kinetics in broiler chicken.  

Pharmacokinetic studies of antimicrobial 

agents, which offer a basis for the 

determination of their satisfactory dose 

program, are relevant after they are 

undertaken within the species during which 

the medication are to be used clinically.The 

point of this study is to look at the 

pharmacology of cefotaxime following one 

IV and IM administration in broiler 

chickens. 

 

MATERIALS AND METHODS 

1. Drug: 

Cefotaxime (Cefotax®, EIPICO, Egypt, 

powder equipped for IV or IM injection 

in strengths equivalent to one g of 

cefotaxime sodium. The powder was 

dissolved in distilled water immediately 

before injection. 

2. Birds: 

Six clearly solid Hubbard broiler 
chickens of advisement from 1350-1500 
g were utilized as an area of this 
examination. Chickens were non-
heritable from a non-public poultry farm, 
then housed in sanitary floor system 
and were sustained on adjusted 
antimicrobial free ration. Water was 
offered discretionary. before the begin 
of investigations, chickens were 
watched for two weeks to make sure 
that their bodies are free from any anti-
bacterial substances. The investigation 
was performed as per the foundations 
set by the moral Committee of Menoufia 
University, Egypt. 

 

3. Experimental design: 

`The chickens were one by one weighed 

before drug injection and also the doses 

were calculated exactly. The chickens got 

one IV dose of cefotaxime at a dose of ten 

mg/kg b.wt. After fifteen days a similar 

chickens got the same dose by IM route 

(Sharma et al., 2005). About half milliliter of 

blood was taken from the correct wing vein of 

every chicken at 5, 10, 15, 20 and 30 min. 

and at 1, 2, 4, 8, 12 and 24 h when injection 

of cefotaxime. All blood samples were 

collected in sterilized centrifuged tubes and 

allowed to clot. Serum was separated by 

activity at 3000 r.p.m for ten minutes. Sera 

were unbroken frozen till assayed. 

4. Drug bioassay: 

cefotaxime in blood samples was 
assayed exploitation microbiological 
methodology of antibiotic using E.coli 
(ATCC 25922) as a test organism (Arret 
et al. 1971). Normal curves were made 
exploitation antibacterial drug free 
serum collected from chicken and 
phosphate buffer. Six wells, eight 
millimeter in diameter, were cut at equal 
distances in normal Petri dishes 
containing 25mL seeded agar. The 

wells were stuffed with one hundred 𝜇l 
of either the test samples or cefotaxime 
standards. The plates were unbroken at 
room temperature for two h before 

being incubated at 37∘C for eighteen h. 
Zones of inhibition were measured 
exploitation micrometers, and 
cefotaxime concentrations in the test 
samples were calculated from the 
standard curve. Standard curves of 
cefotaxime were prepared in 
antibacterial-free chicken's serum and 
phosphate buffer by using serial dilution 
ranging from 0.156 to 50µg/ml. By 
using a standard curve, serum and 
tissue concentrations of cefotaxime 
were determined.  

Cefotaxime protein binding was 
calculated according to (Craig and Suh 
1991). This method was depending on 
the diffusion of free antibiotic into the 
agar medium. To calculate cefotaxime 
protein binding, the drug was dissolved 
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in phosphate buffer and antibiotic 
free chicken’s serum at different 
concentrations. This estimation was 
depending on the facts that free 
unbound part of cefotaxime only able 
to diffuse through agar. The 
differences in the diameters of the 
inhibition zones between the 
solutions of the drug in the 
phosphate buffer and serum samples 
were then calculated according to the 
following equation: 

Protein binding % = Zone of inhibition 
in buffer - Zone of inhibition in serum 
/ Zone of inhibition in buffer x 100 

 

5. Pharmacokinetic analysis: 

Serum concentrations of cefotaxime for 

each individual chicken after IV and IM 

administrations were subjected to a 

compartmental investigation utilizing a 

nonlinear least-squares regression 

analysis with the assistance of a 

computerized curve-stripping program 

(R Strip; Micromath Scientific Software, 

Salt Lake City, UT, USA). The 

appropriate pharmacokinetic model was 

controlled by visual examination of 

individual concentration-time curves 

and by application of Akaike’s 

Information Criterion (AIC) Yamaoka et 

al. (1978). The pharmacokinetic 

parameters were reported as mean ± 

SD. Information acquired all through the 

study were investigated utilizing 

Students t-test (Snedecor and Cochran 

1976). 

           RESULTS 

In the current research, all chickens were 

definitely healthy during the time of 

investigation and all medicines were well 

tolerated. Serum concentrations of 10 mg / 

kg b.wt cefotaxime-time profiles after IV 

and post IM. Expressed in Figure (1). In 

Table (1), the pharmacokinetic variables 

corresponding to routes IV and IM were 

presented. After IV injection of 10 mg 

cefotaxime / kg, the two open model 

compartments defined the serum 

concentration-time information as shown 

Figure (1). The distributional half-life (T0.5 α) 

was fast (0.52 h). Volume of distribution at 

steady state (Vdss) was 0.38 L kg-1. Results 

showed that serum cefotaxime 

concentrations following IM injection were 

peaked 22.21 μg/ml at 1.16 h, with 

elimination half-life (T0.5 el) of 3.24 h. These 

results show a better absorption of 

cefotaxime after IM injection with respective 

bioavailability of 84.27%. Cefotaxime was 

bound to plasma protein at a percent 28.79 

%. 

                   DISCUSSION   

While cefotaxime was approved in many 

nations as the first of the third generation 

cephalosporins, a few pharmacokinetic and 

pharmacodynamic studies were conducted 

using this drug. In broiler chickens, the serum 

concentration-time curves of cefotaxime 

showed a 2-compartmental course with a 

rapid serum-to-tissue distribution. 

Following IV injection of cefotaxime at a 

dose of 10 mg / kg b.wt., serum-to-time 

levels of cefotaxime stated that 

cefotaxime pharmacokinetics in broiler 

chicken was best equipped with the two-

compartment open model. The two 

compartment open model was recorded in 

ducks for cefotaxime following IV injection 

(Aboubakr, 2016) and in broiler chicken 

for cefotaxime after IV injection (Taha and 

El-bakery, 2017). Elimination half-life  for 

cefotaxime was 2.49 h, Indicating a fast 

removal of cefotaxime in broiler chicken 

and agreed with cefotaxime in ducks (1.81 

h; Aboubakr, 2016) but shorter than 

cefotaxime in chickens (5.15 h; Taha and 

El-bakery, 2017). Compared with other 

cephalosporins, cefotaxime elimination 

half-life  in broiler chicken was shorter 

than ceftiofur in chickens (4.23 h; Amer et 

al., 1998). Cefotaxime Vdss  in broiler 

chicken (0.38 L/kg), suggesting a 
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restricted distribution of cefotaxime in 

broiler chicken that could be ascribed to 

elevated protein binding activity 

(28.79%). The outcome obtained was 

almost comparable to that reported in 

chickens for cefotaxime (0.45 L/kg; 

Taha and El-bakery, 2017), 

cefquinome in broiler chickens (0.49 

L/kg; Xie et al., 2013) and for 

cefotaxime in ducks (0.51 L/kg; 

Aboubakr, 2016). In broiler chickens, 

the total body clearance of cefotaxime 

was 0.09 l / kg / h, almost comparable 

to that reported in chickens for 

cefotaxime (0.08 L /kg /h; Taha and El-

bakery, 2017) and cefotaxime in ducks  

(0.2 L/kg/h; Aboubakr, 2016)   but 

lower than cefotaxime in sheep (0.65 

L/kg/h; Guerrini et al., 1983) and 

calves (0.81 L/kg/h; Sharma et al., 

1995). The absorption half-life was 

(0.27 h) after IM injection of cefotaxime 

in broiler chichens. This was lower than 

the value reported in chickens for 

cefotaxime (0.62 h; Taha and El-

bakery, 2017). Half-life elimination was 

(3.24 h) almost comparable in chickens 

to cefotaxime (4.03 h; Taha and El-

bakery, 2017). While it  longer than 

cefotaxime in ducks (1.77 h; 

Aboubakr, 2016). After IM 

administration, the largest mean 

concentration of cefotaxime identified in 

chicken serum was 22.21 μg / ml at 

1.16 h (Tmax). 

The results were almost comparable to 

those reported in chickens for cefotaxim

e (25.02 μg / ml at 1.08 h ; Taha and E

lbakery, 2017) and greater than cefotax

ime in ducks (14.72 μg / ml ; Aboubakr

, 2016) and cefquinome (9.38 μg / ml at

 0.38 h) in ducks (Yuan et al., 2011). In 

this research, bioavailability of 

Cefotaxime was 84.27 percent. This 

value referred to excellent 

intramuscular administration absorption 

from its site. This research is consistent 

with that reported in chickens for 

cefotaxime (85.11 percent; Taha and El-

bakery, 2017) and duck cefotaxime 

(79.61 percent; Aboubakr, 2016) but 

lower than duck cefquinome (93.28 

percent; Yuan et al., 2011). 

In drug therapy, binding to serum proteins 

plays a significant role as the non-protein-

bound portion of a drug in serum can 

penetrate and balance with the additional 

vascular room (Bergogne-Berezin, 

2002). For antimicrobial therapy, 

penetration into the additional vascular 

space is very essential, as most bacterial 

and fungal infections happen in tissue 

interstitial fluid or other body fluids other 

than blood (Wise, 1983).  In this research, 

it was discovered that the ability of 

cefotaxime to interact with chicken serum 

proteins was (28.79%) and this outcome 

was agreed with that reported by 

Aboubakr (2016), who discovered that 

the proportion of cefotaxime protein 

binding was 31.48%. 

The primary objective of this research was 

to determine adequate dosage regimen of 

cefotaxime in broiler chickens to be 

clinically used to treat various mild to 

serious bacterial diseases efficiently. It 

was reported that cefotaxime's minimum 

inhibitory concentration (MIC90) was 

0.016-1 μg / ml (Knudsen et al., 1997). 

Using a MIC of cefotaxime as 0.5 μg / ml, 

serum drug levels should reach at least 40 

percent to 50 percent of causative 

bacteria MIC for time-dependent bacteria 

during the dose interval (Levison and 

Levison, 2009). Using a cefotaxime MIC 

of 0.5 μg / ml, concentrations above 0.5 

μg / mL were observed in all birds up to 

12 h following administration in our 

research. So the suitable dosage regimen 

of cefotaxime in chicken should be 10 

mg/kg intramuscular at 12 h intervals.  

            Conclusion 
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It is reasoned that administration of 

cefotaxime is very useful in treatment of 

different bacterial infections in broiler 

chickens with MIC ≤ 0.5 μg/ml and the 

recommended dose is 10 mg/kg bwt 

given by IM route at 12 h intervals.  
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Table 1: Mean ± SE serum pharmacokinetic parameters of cefotaxime in broiler chicken 
following a Single IV and IM administration of 10 mg/kg b.wt. (n=6). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Kab: First-order absorption rate constant; T0.5(ab): Absorption half-life; Kel: First-order elimination rate 

constant; T0.5(el): Elimination half-life; Cmax: Maximum serum concentration; Tmax: Time to peak 

serum concentration; AUC(0-inf): Area under serum concentration-time curve; MRT: Mean residence 

time; F fraction of drug absorbed systemically after IM injection. T½(α): Distribution half-life; Vc: 

Apparent volume of central compartment; Vd(area): Apparent volume of distribution calculated by 

area method ; Vdss: Volume of distribution at steady state; K12  : First-order constant for transfer 

from central to peripheral compartment; K21: First-order constant for transfer from peripheral to 

central compartment; Kel: Elimination rate constant; T½(β): Elimination half-life; AUC(0-inf): Area 

under serum concentration-time curve; MRT: Mean residence time; Cltot: Total body clearance. 

 
 
 
 
 
 
 
 
 
 
 
 

PARAMETER UNIT IV IM 

α (Kab ) h
-1 

1.35±0.14 2.58±0.27 

T0.5 α (T0.5 ab) h 0.52±0.09 0.27±0.05 

β (Kel) h
-1

 0.28±0.06 0.21±0.02 

T0.5 β (T0.5 el) h 2.49±0.23 3.24±0.31 

Vc L kg
-1

 0.21±0.03 --- 

Vdss L kg
-1

 0.38±0.05 --- 

Vd(area) L kg
-1

 0.32±0.02 --- 

K12 h
-1

 0.77±0.12 --- 

K21 h
-1

 0.85±0.10 --- 

Cltot L kg
-1 

h
-1

 0.09±0.008 --- 

Cmax µg.ml
-1

 --- 22.21±2.03 

Tmax h --- 1.16±0.11 

AUC µg.h.ml
-1

 118.42±11.23 99.79±7.14 

MRT h 2.77±0.29 3.98±0.41 

F %  84.27±3.56 
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Figure 1. Semi-logarithmic graph depicting the time course of cefotaxime in broilers after a 
single IV and IM administration of 10 mg/kg.b.wt. (n=6). 
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 الملخص العربي

 التسمين احة الحيوية للسيفوتاكسيم في دجاجالمسار الحركي واالت

 محمد حمدي الحويطي

 جامعة المنوفية -كلية الطب البيطري -قسم االدوية

ٔ انٕرٚذ٘  يجى / كجى( بعذ انحقٍ 01) ٔاالحاحت انحٕٛٚت نهسٛفٕحاكسٛى اسخٓذفج ْذِ انذراست حقٛٛى انًسار انحزكٙ

فٙ يصم انذو بٕاسطت حقُٛت انفحص  انسٛفٕحاكسٛى . حى ححذٚذ حزكٛشاث انخسًٍٛ انعضهٙ فٙ دجاج

بعذ انحقٍ انٕرٚذ٘ اسخًزار حٕاجذ ٔأٔضحج انُخائج   (E.coli ATCC 25922)  انًٛكزٔبٕٛنٕجٙ باسخخذاو

ٔاظٓزث انُخائج   .يٛكزٔجزاو نكم يهٙ  0.88ساعت بعذ انحقٍ ٔكاٌ انخزكٛش  01انسٛفٕحاكسٛى فٙ انًصم نًذة 

ساعت  ٔيعذل انُصف نالخزاج كاٌ   1.16حسجٛم اعهٙ حزكٛش نهسٛفٕحاكسٛى فٙ انًصم عُذ  بعذ انحقٍ انعضهٙ

افزاخ  ٚخحذ يع بزٔحُٛاث انذو فٙ انسٛفٕحاكسٛىيٍ  ٪ 17.82فٙ انًخخبز اٌ  ائج. ٔأشارث انُخساعت 2.13

اعخًادا عهٗ انًعطٛاث انُاحجت عٍ ْذِ انذراست  1% بعذ انحقٍ انعضهٙ 73.18ٔيعذل االحاحت انحٕٛٚت  .انخسًٍٛ

اص يع سٚادة انعضم اَّ سزٚع االيخص انٕرٚذ أ كجى فٗ / يجى 01بجزعت  انسٛفٕحاكسٛى ٔجذ اَّ عُذ اعطاء 

 01عهٗ يذار  نهسٛفٕحاكسٛىنقخم انبكخزٚا انحساست  (MIC) فٗ حزكٛشاث انذٔاء حعهٕا عٍ انًسخٕٖ انًطهٕب 

 .دجاج انخسًٍٛ فٙ ساعت بعذ انحقٍ
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