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Pharmacokinetics And Residues Of Ciprofloxacin In Broiler Chickens
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ABSTRACT

The pharmacokinetic properties of ciprofloxacin were determined in broiler chickens after
single LV. and orally administered doses of 10 mg/kg b. wt . After I.V. and oral administration
the plasma concentration-time curve was characteristic of two compartment open model. After
single oral administration, ciprofloxacin was absorbed slowly by time to reach maximal plasma
concentration of 2.45 = 0.07 ug/ml after 1.65 £ 0.05 hours. Oral bicavailability was found to be
65% + 0.3. Significant difference between the two routes of administration was found for the
pharmacokinetic variables, half- lives of the distribution and elimination phase and apparent
volume of distribution.

Residues of ciprofloxacin in plasma, fat, kidney, liver, lung, muscle, and skin were measured
in chicken that received an oral dose of 10 mg/kg once daily for four days. The results indicated,
that ciprofloxacin residues were cleared slowly. Mean liver concentration was 0.025 ug/e,
persisted up to day 12 in chickens after dosing .

INTRODUCTION

Ciprofloxacin is a new fluoroquinolone
antimicrobial developed exclusively for use in
animals. Similar to other quinolones the
bactericidal activity of ciprofloxacin is
mediated by affecting bacterial DNA gyrase,
(1) Ciprofloxacin inhibits DNA gyrase by
interacting with DNA (2) Because of its broad
spectrum activity, ciprofloxacin has potential
therapeutic application for many types of
infection, (3) The antimicrobial properties of
ciprofloxacin indicated that it might have
advantages for use in poultry. A major use of
this drug is for treatment of pasteurellosis,
secondary respiratory colibacillosis and
Mycoplasmal infection in chickens and
turkeys, (4) Limited information is available
on pharmacokinetic of ciprofloxacin in
chickens, (5).

The objectives of the study were to
determine plasma disposition of ciprofloxacin
after 1.V and oral administration in chickens
and tissue depletion.

MATERIALS AND METHODS

Chickens

Thirty four, 35 day old (2kg) Hubbard
broiler chickens were used They were placed
individually in cages. Chickens were
apparently healthy showing no clinical signs of
disease .

Drug
Ciprofloxacin was donated by Bayer AG,
Lever Kusen, Germany .

(doses 10 mg / kg b. wt.). ciprofloxacin
chlorhidrate was dissolved in distilled water 1o
a total volume of 0.5 ml or 2 ml before I.V.
and oral administration, respectively .

Experimental design

The birds were divided in to 3 groups
chickens of groups 1 and 2 (8 chicken/ group)
were given singl 1.V and oral doses of 10 mg
ciprofloxacin’kg body weight. Chickens of
group 3 (n:18) were given daily dosage of 10
mg ciprofloxacin/ kg orally for 4 successive
days.

Ciprofloxacin was administered IV into the
right brachial vein of group I chickens and was
administered orally directly into the crop of
chickens of group 2 and 3.

Blood samples were taken from the left
brachial vein of each chicken of group 1 and 2
and collected in heparinized syringes at 0.16 ,
025,05,1.2,4,6, 8 12 and 24 hours after
drug administration. Plasma was separated
after centrifugation and was stored frozen until
analyzed. Ciprofloxaicin concentration in the
plasma of chickens was measured.
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All chickens in group 3 were s]aughterf:d
(6 chicken at each time) on the 1%,
12" days after the last dose.

Blood, fat, kidney, liver, lung, muscles and
skin specimens were obtained . Each of the
tissue specimens was weighed and kept frozen
until assay for ciprofloxacin concentration.

Drug assay

Plasma and tissue concentration of
ciprofloxacin was measured by use of an agar
— well diffusion biological assay with Bacillus
subtilis as the test organism (6) . A standard
curve of 10 to 0.003 ug of ciprofloxacin / ml
of chicken plasma was used to calculate
plasma and tissues concentrations in the
treated chickens .The value of parmacokinetic
parameters was calculated ( 7& 8 ) .

RESULTS

Plasma concentrations of ciprfloxacin
obtained are single IV and oral administration
of 10mg/kg were determined (Fig. 1). After
each route of administration, the plasma
concentration-time curve indicated a biphasic
decrease. Good fit of the observed data to a
two- compartiment open model was obtained.
The wvalues for the kinetic parameters that
described the absorption and disposition
kinetics of ciprofloxacin in chickens were
determined Table (1).

Plasma ciprofloxacin conc .
(ug/ml)
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After IV administration of ciprofloxacin
(10mg/kgb.wt), drug concentration in plasma
at 10 minutes was 24,06 + 0.43 ug/ml and the
concentration exceeding 0.5 ug/ml persisted
about 12 hours. (Fig. 1) ciprofloxacin was
distributed more quickly after IV than after
_‘r_l dosing Uj/ @0.07 *0.001 and 1.43
~,0.10 . hours “*respectively). Values for
% obtained for IV and oral administration
indicat 12;31 dlsap arance of the drug from
blood ( 10.29 = D 45 and 14.23 = 043
ug/ml respectively) Table (1).

Ciprofloxacin was slowly and partially
abﬁprbe.d after oral administration of 10mg/kg

2a0.67 £ 0.05 hour, F, 65.0 T 0.03 ).
The value for T, in plasma was 1.65 £ 0.05
hour, and C max for the 10 mg/kg was 2.45
+ (.07 ug/ml.

Ciprofloxacin (oral dose of 10 mg/kg for 4
days) was efficiently distributed to tissues.
Residues of ciprofloxacin were determined in
plasma and tissues after oral administration of
the drug (Table 2). Cx?mﬂnxa{:in was not
detected in plasma on 6" and 12" day after
treatment, but the drug was eliminated more
slowly from tissues than from plasma. At the
time of slaughter (12 days) ciprofloxacin
residues was only detected in liver.

Time (Hours)

Figure 1. Plasma concentration of ciprofloxacin after single IV (+) and oral (o) administration of

10mg/kg of body weight.
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Table 1. Ciprofloxacin pharmacokinetic parameters in 8 chickens after single IV and oral
administration of 10 mg/kg of body weight.

Yo ncices Route of administration
1LY Oral
a (hh 9.72+0.18 0.50+0.03
B 0.068+ 0.003 0.049 +0.002
'y a(h) 0.07 £0.001 1.43 £0.10*
2
f, B 10.29 +0. 45 -14.23 +0.46*
5
ty a(h) 0.67 £0.05
Vd (areay (LKE) 431 £0.15 5904 +0.20*%
Vd (o) (L7kE) 2.77 £0.09 4.4] +0.16*
Kisth™) 3.46 +0.09 0.22 +0.02
CL{L/M/kg) 0.29 +0.01 0.288 +0.001
F (%) 65.0 +0.03
C o (ug/ml) 2.45+0.07
| Tinax (h) 1.65 +0.05

* Significant at (P<0.05)

& = hybrid rate constant for distribution phase.
B = hybrid rate constant for terminal elimination phase.

£y ¢x= half life at & phase- r}/

'y

8= half life at f phase.
v]/i a absorption half life Vd ({7, = apparent volume of distribution

diesy = volume of distribution at steady state, Ky = elimination rate constant. Cl= total
plasma clearance, F= bioavailability, Cms= Maximal Conc. in plasma after oral
administration and Ty,..= time needed to reach Ci

Table 2. Plasma and tissue concentrations (ug/g) of ciprofloxacin administered orally at a dose

of 10mg/kg for 4 successive days (mean £ SE).

Time
after last| Plasma Fat Kidney Liver muscle skin lung

dose
1st day 0.22+0.04 0.35+0.04 0.91£0.08 0.99+0.11 P54+ 04 0.79+0.23 D.66+0.11
6th day - - 0.32+0.05 0.41+0.10 - 0.30£0.04 0.15+0.1
12th day - - - 0.025+0.003 - - -

DISCUSSION - disappearance of the drug from the plasma of

Disposition of ciprofloxacin after IV and
oral administration in chickens could be
described adequately by a two- compartment
model.

Experiments were performed by others in
birds (9} and in mammals (I0). The

chickens was characterized by an initial rapid
distribution phase followed by a slower
eliminiation phase.

Ciprofloxacin was distributed rapidly and
widely in the body, as evidenced by large
t,, & Vdges and Vdg, values (Table 1)
Cé}mﬂﬂxacin has a longer ry B in chickens
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than in other species of birds. The ¢, 8 of
ciprofloxacin after oral administraffon to
chickens at dosage of 10 mg/kg was greater
than the value reported in turkeys (5). In this
study, the rate of elimination was influenced
by the route of administration. With oral
dosing, the % PFestimated (14.23 hours) was
significantly “greater than that (10.29 hours)
obtained after IV, dosing. This difference is
probably the result of continued absorption of
ciprofloxacin from the gastrointestinal tract
during the elimination phase, thereby,
prolonging the ryz £ of the drug.

The ¢,, f# for oral dosing of ciprofloxacin
was more than three folds greater than that in
calves (10). This finding is in agreement with
that reported for norfloxacin treated broiler
chicken (11). The Vdues in chicken of this
study was high (2.77 L/kg). This value differs
greatly from that found in rabbits (12} it was
0.93 L/kg. In addition, estimation of Vd gres
(4.31 L/kg) for ciprofloxacin in chickens of
this study was nearly similar to the calculated
Vdiresy in poultry (5). The large Vde, of
ciprofloxacin in chickens indicates that the
drug is widely distributed extra vascularly in
chickens.

Ciprofloxacin when given orally was
slowly and incompletely absorbed from the
gastrointestinal tract,

The bicavailability of the drug was 65%
after oral administration of 10mg/kg. The
bicavailability reported here was considerably
less than that previously reported in chickens
(84%) (13).

In our study, ciprofloxacin when given
orally at a dosage of 10mg/kg resulted in Cppyy
of 245 ug/ml (Tpax 1.65 hours), drug
concentration in plasma at 30 minutes of 1.06
* 0.07 ug/ml persisting about 12 hours. On
the basis of our findings, 10 mg of
ciprofloxacin /kg given orally every 12 hours
should  provide  ciprofloxacin tissue
concentration  effective against infective
pathogens responsible for most of the
morbidity and mortalilty.

We studied a dosing regimen of
10mg/kg once daily for 4 successive days to
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estimate tissues depletion of ciprofloxacin,
Ciprfloxacin was high initially then decreased
by time,

The preslaughter withdrawal time was
more than 12 days, should be appropriate in
the food- producing animals.
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