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Pharmacokinetics of ciprofloxacin in layer chicks
BA Al - Khafaji , A.A.Al-Khayyat , O.M.S.Al-Shaha.
- Department of physiology , college of Vet. Med. University
¢ =3 of Baghdad , Baghdad , Iraq.
; Abstract '
Pharmacokinetics parameters of ciprofloxacin were
calculated from constructed plasma disappearing curves (PDC)
after oral or i.v. injection of Smg/kg in two —week old hybird -
layer . The i.v. PDC indicated a first order biphasic kinetic . The
distribution phase was too short to be considered . The
parameters of the elimination phase phase indicated that the
biological half — life ( t '4) was 3.7 hours and the volume of
distribution (Vd) was 1.7 1/kg .
The oral PDC indicated a first order kinetic with a peak
plasma level (PPL)of 3.0 ug/ml achieved after 1.75 hours , a t
/2 of 2.9 hoursanda Vd of 1.7 1/kg . Bioavailability value was
84 £9.7% . Binding of ciprofloxacin to chicken plasma protein
was estimated to be 25.4 £1.3%.
Introduction
Respiratory affections in poultry are considered among the
most important problem that is facing poultry industry in Iraq .
In one study , the ratio of these diseases was estimated to be 37%
of total diseases of broiler and that are caused by E .coli was
18.6% (1) .
‘ Ciprofloxacin ~ was recently introduced among other
1 fluoroquinolones for the treatment of these diseases. In addition
|
\
\
|

to its bactericidal effect , it is also active against some resistant
Gram - ve bacteria and mycoplasma (2) , this drug also known to
achieve higher concentration in the respiratory organs (3,4) .
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This study was done to evaluate some important
pharmacokinetic parameters including Bioavailability , t'/2, Vd,
and the ratio of plasma protein binding , in chickens , which may«
be of benefit to estimate the required dosage in poultry .

Materials and Methods

A group (39) two — week old hybird breed chicks was given
ciprofloxacin (Pure , Vapco . Co., Jordan) at the recomended
dose of 5mg /kg , orally . Another similar group was given the
same dose through the wing vein after it was dissolved in 0.1 N
NaOH . Blood samples before and at planned intervals after
administration was taken in order to construct the plasma
disappearance curve . Three chicks were used for collection of
blood sample through heart puncture for each interval .

Samples were analyzed by a microbiological assay using
E.Coli ATCC 25922 as the test organism based on (5) .

Parameters of pharmacokinetic were calculated from the
plasma disappearance curve according to (6) . Binding of
ciprofloxacin to chicken plasma protein was done by the
equilibrium dialysis methods described by (7).

Results

The PDC after oral administration (Table 1) indicates a first
order kinetic with PPL of 2.1 ug / ml after 1.75 hours of
administration , the elimination t % was 2.9 hours and the Vd
was 1.7 1/kg . The elimination PDC after i.v. route indicates also
a first order kinetic and a biphasic curve. The elimination t'2 was
3.7 hours and Vd was 1.7 1/ kg . Bioavailability of ciprofloxacin
was 84+ 10% (Table 1) . Binding of the drug with plasma protein
ranged between 18.0 — 30.8% (Table 2) .
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Table 1: Phormacokinetic parameters ol ciprofloxacm alter a single dose of
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Oral Intravenous
A ¥ he3Y
arameter e e
Mean = SE Mean = SE
Stope minute’! - 0.0040 - 0.0034
Drug concentration at 286 =018 2892030
zero time (ng/mly g a
Biological half-life 290 =024
(1, huur) gl e 7
'\mumc of distribution 1.70 = 0.24 1.70 = 0.20
ANdWRe) o e L R o e e @ gy
\.r"'x under curve 6.90 = 0.13 380 = 070
_AUC pkeamin) a )

Yoavail

(1) All purameters represent the elimmaton phase.
(2) Similar letter indicates absence of statisticn!

299 of confidence.
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Tabie 2: Percentage of binding of ¢iproiloxacin to chicken piasma rrotein,

Origmal conc. of

ciprofioxacin in plasma

Protemn conc. In chicken

plasma sample ¢/dl

Percentage of binding'’

127

e mi
0.30 4.60 19:39
0.30 4.60
1.00 +.20
100 =20 i
2.00 +4.30
e 11200 4.30 -
4.0 4.20
4.00) 4.20
- 1004w :Afv!f._» B
10 60 300
Mean: .20 2540
(1) Resuits were corrected 1o protein copneentration i cach sampie.
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Discussion

The elimination of ciprofloxacin from the plasma as can be
seen from the PDC of i.v. and oral group follow first order
kinetic . This result is expectable , as the same results were seen
with other species ( 8 ,9) . ’

The PDC of iv. route indicates a biphasic type of
elimination . The first phase which represents the disposition
took place within the first hour following treatment where as the
rest of the curve represents the elimination phase. Such result
was noticed in man (14) and dogs (11).

Peak plasma levels , after oral ori.v. were less than that
seen in man (14) but more than that seen indogs (11). This
could be explained on basis of species variation factor . The
biological half — life (t%) of the drug was 2.9 and 3.7 hour for
oral and i.v. route respectively. However , this difference was not
significant statistically as expected from first order kinetic , but it
is found to be close to that described in rat , after i.v. route (12)
and longer than that described in calves (13) and dogs (11). This
can be attributed to difference in biotransformation among
species.

The Vd of ciprofloxacin after either route was higher than
the volume of body water despite the presence of moderate
percentage of plasma protein binding. This indicates cellular
concentration which is a beneficial property of the drug when
treatment of respiratory affection is taken into consideration , as
the drug is known to achieve adequate concentration in the
respiratory tissues (3,4).

The drug showed a relatively high percentage of
Bioavailability (84%) which was higher than what was seen in
man (14) .
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The mean percentage of plasma protein binding was 25%
which is considered as a moderate one when systemic treatment
is taken in consideration , and slightly lower than that reported in
adult chickens (15).

In conclusion most of parameters of pharmacokinetic in
chicks are slightly different or similar to man or other species of
animals or adult poultry. ‘
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