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SUMMARY

Pefloxacin (PEL) was administered intravenous-
ly (iv) and intramuscularly (im) at a dose rate of

10 mg kg! b.wt, to five healthy, lactating goats

Weighing 18-20 kg. Blood, urine and milk sam-
Ples were collecteq at precise time intervals and
th .

¢ concentrationg were determined by using a

"UC'l'Obiological assay method. The pharmacoki-
"lic parameters were
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protein bound fraction was 9.756 + 1.573%. The
drug was detected in milk and urine for 12 and

72 h, respectively.

INTRODUCTION

The first antimicrobials based on the 4-quinolone
ring were nalidixic acid and oxolinic acids,
which are active, in vitro against a wide range of
Gram-negative bacteria. The included problems
that associated with their application are restrict-
ed spectrum of activity and the relatively rapid
emergence of resistant mutants. This led to the
discovery of fluoroquinolones; one of them is pe-
floxacin. Pefloxacin is 1 - Ethyl - 6 - fluoro - 1,4
- dihydro - 7 - (4 - methyl - 1 - piperazinyl) - 4 -
0X0 - 3 - quinoline carboxylic acid. As with other
fluoroquinolones, pefloxacin achieves rapid bac-
tericidal activity by inhibiting the bacterial DNA
gyrase (Chu and Fernandes, 1991). The drug pos-
sesses good in vitro activity against a variety

of pathogens, including Gram-positive and
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Gram-negative bacteria. Pefloxacin is relatively
similar to other fluoroquinolones such as enro-
floxacin, ciprofloxacin and marbofloxacin (Van-
Custen et al., 1990; Spreng et al., 1995; Brown,
1996) in that they have a wide spectrum of activ-
ity, a large volume of distribution and are active
at low concentrations. The pharmacokinetic
properties of pefloxacin have not been reported
in goats but evaluated in sheep (Moutafchieva
and Djouvinov, 1997).

The great relevance of goats as food producing~
animals, and the lack of information regarding
the pharmacokinetics of this antibacterial, have
urged us to study its kinetic aspects in healthy
goats following intravenous and intramuscular
administration of a single dose as well as its ex-

cretion in milk and urine.
MATERIALS AND METHODS

Experimental animals: _
Five clinically healthy lactating, Egyptian goats
weighing 18-22 kg (2-year old) were used. Body
weights were recorded for each animal on the

day prior to initiation of the study. Animals were

kept indoors under good hygienic condition, fed .

on alfalfa; hay, concentrated mixture in a pelted
form and water ad-libitum. The study was con-
ducted using a two-way crossover design with
one-month interval between each experiment to

ensure complete withdrawal of the drug from the
body.
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Experimental Design

Peflacine® (Rhone-Poulenc,

Rorer’ Pilris
France) injectable solution was useq It was ; :
: ih.

jected intravenously into the right jugular vein
and intramuscularly into the lower third of the
right cervical musculature at a dose rate of 10 mg
kg! b.wt. Blood samples of about 3 ml each
were collected from the contralateral vein just
prior dosing and at 5, 10, 20, 30, 45 min and 1,2,
4, 6, 8, 10, 12 and 24 h after drug administration
by both routes. The blood was allowed to clot
room temperature for 2 h, then the serum Was
separated by centrifugation at (3000 g) for 15
min. Milk and urine samples were collected be-
fore and at 0.5, 1, 2, 4, 6, 8,10, 12, 24, 48 and 72
h post-injection following evacuation of 0¥
udder and bladder. All samples were stored 3t~

20 °C until used for assessment.
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The extent of pefloxacin binding to serum pro-
teins of goats was determined in vitro by the
method previously reported by (Craig and Suh

1980) using antimicrobial-free goat’s serum for-

tified with known concentration of pefloxacin,

125,0.625,0.312 and 0.156 pg.ml"!.

Pharmacokinetic 'analysis

A computerized curve-stripping program (R
Strip, Migromath Scientific Software, Salt Lake
City, UT, USA) was used to analyze the concen-
lration-vs-time for each individual goat after the
Wministration of pefloxacin by both routes. Fol-
lowing intravenous injection, the disposition
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o diameter of the inhibition zone-vs-

B= Intercept of the elimination phase with the
concentration axis expressed as pg.mi!.

= Distribution rate constant expressed in units
of reciprocal time (h").

B = Elimination rate constant expressed in units
of reciprocal time (h'l).

e = Base of natural logarithm.
RESULTS

It should be noticed that pefloxacin administra-
tion to lactating goats did not produce any ad-
verse clinical signs or side effects. The obtained
data showed that, following a single intravenous
administration, pefloxacin concentration de-
creased in a biexponential manner and follows a
two-compartment open model (Figure 1). Phar-
macokinetic values are summarised in Table 1.
The half-lives of distribution (tl,z(i) and elim-
ination (“/2) were 0.097 £ 0.012 and 1.595 +
X 0.301 h, respectively. The steady state volume
of distribution (Vdss) was 5.144 + 0.206 L. kg'!
and mean residence time (MRT) was 1.072 *+
0.129 h. .Following the intramuscular injection,
the peak serum level (0.862 + 0.083 pg.ml'!) was
achieved at 0.75 h post-injection (Figure 2). The
drug was detected in a therapeutic concentration
for 8 h in serum and 10 h in milk. However, pe-
floxacin was detected in urine for 48 h post- in-
jection. The systemic bioavailability of pefloxa-
cin following im administration was 70.632 (

1.130% whereas; the extent of protein binding

was 9.756 £ 1.573 %.

481


https://v3.camscanner.com/user/download

Table (1):Mean (SEM) kinetic parameters of pefloxacin foloy,.
ing a single intravenous and intramuscular injection of
10 mg kg -1 p.wt. in goats,(n=5)

Parameter| Unit Intravenous | Intramuscular
tl/a h 0.097-0.012 0.315+0.016
2 h NA
taah bl NA 2.199+0.142
kab N 1.595£0301 | 1-51240.186
thap el 3.30920.465 NA
k12 b 0.939+0.353 NA
k21 ratio 3.523
kigkar | Lkg! | 514420206 Na
Vdgs | Lke! | 82821128 NA
Vd(area) | Lkgh! | 359420303 NA
Clige: | g ! NA 0.862+0.083
Tmax h NA 0.75
ave Vugaiid | 278260224 1.965£0.127
AUMC ug_ml,h-Z 5 éodih 585 3.776+0.543
AIES h 1.07240.129 214050492
F % 70.6321.13
NA

NA, not applicable, S.E., standard error

. -order rat¢
tl,q: distribution half-life, t‘/zB: elimination half-life, Kj and Kp| first-0

pheral Companmenls-

ody clearance, Cmax '
¢ constanh

constants for drug distribution between the central and peri
Vd(s): volume of distribution at steady state, Clyoy total b

. i mt
drug concentration, Ty, time to peak concentration, Kab absorption he curve
. der the
tl/5,, absorption half-life, T}y, €limination half-life, AUC area u:er o st
from zero to infinity by  the trapezoidal integral, AUMC area

bioavnilablh-

. . 3 emic
ment curve and MRT mean residence time in plasma . F the syst

ty calculated as (AUG; /AUC; )X 100.
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Fig. (1): Semilogarithmic graph depicting the time serum concentra-
tion curve of perfloxacin following intravenous injection of
10 mg kg-1 b.wt. in lactating goats (n=5).
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Fig. (2): Semilogarithmic graph depicting the .limc serum concentra-
tion curve of perfloxacin following intramuscular injection
of 10 mg kg-! b.wt. in lactating goat s (n=5).
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DISCUSSION

Interpretation of the data gathered in the course
of the present study must be taken into consider-
ation the assay method used (microbiological)

and the sensitivity of the assay method.

The present investigation revealed that, the ser-
um concentration time courses of pefloxacin de-
creased in a bi-exponential manner, indicating
the presence of distribution and elimination
phases and justifying the use of a two- compart-

ment kinetic model for analyzing the data fol-

lowing intravenous injection of 10 mg kg iil.

b.wt. Our finding was closely observed in sheep
(Moutafchieva and Djouvinov, 1997), for dano-
floxacin in cattle (Giles et al., 1991a), in lactat-
ing ewes (Shem-Tov et al., 1997a), in lactating
cows (Shem-Tov et al, 1998) and in sheep
(Mckellar et al., 1998), for ciprofloxacin in lac-
tating goats (El- Banna and Abo El-Sooud,
1998).

Pefloxacin was distributed rapidly with a half-

life of distribution (t!/,,) of 0.097 h. Our find--

ing was variable with that reported by Moutaf-
chieva and Djouvinov, 1997, who found that pe-

floxacin was slowly distributed. Whereas, these .

finding were invariable with that recorded for
danofloxacin both in lactating ewes, 0.208 h
(Shem-Tov et al., 1997a) and lactating cows,
11.42 min (Shem -Tov et al., 1998) for cipro-
floxacin in lactating goats 13.5 min. (El- Banna
and Abo El-Sooud, 1998) and marbofloxacin in
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| qration in sheep. In this respect, the ser-
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* floxacin level in goats suggested its thera-
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pefloxacin was rapidly absorbed from the intra-
muscular site of injection with absorption half-
life () 0.315 h and absorption rate constant
(Kab2.199 h-! evidenced by shorter Tmax (0.75
h). The peak serum concentration (Chhax) was
0862 pgml-l. The peak serum concentration
were consistent with that recorded for danoflox-
xin both in cattle (Giles et al., 1991) and sheep
Mckellar et af,, 1998), and differ from that of
Peﬂoxaciq in sheep, 3.58 Hg.ml-I(Moutafchieva
‘“fi Diouvinov, 1997) angd ciprofloxacin in lac-
:f:io izat.:g ;.231 ug ml-1 (El-Banna and Abo
» 1398). On the other hand, Shem-Tov
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°°“°entrations of d fl :
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. €re attain gt (Tmax) 4 and 5.78 h,.
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synthesis) more than other brecds

Urine concentragj i

ntration of pefloxacin after both in-
travenous and intramuscular injection exceeded
the MIC of most sensitive urinary tract patho-
gens. Our finding Suggest that pefloxacin woulq

be effective in the eradication of many urinary
tract pathogens.

The systemic bioavailability . of pefloxacin in
goats after intramuscular injection of 10 mg kg-!
b.wt, was 70.632 %. This finding indicate a good
absorption of pefloxacin from the site of injec-
tion. This finding agree with that reported for pe-
floxacin in sheep 82.42% (Moutafchieva and
Djouvinov, 1997) and in contrast to that recorded
for danofloxacin by Shem -Tov et al, 1997a
and 1998 in lactating ewes and lactating cows
>100%. This may be due to species variations,

age and regional blood flow.

In vitro protein binding percent of pefloxacin in
serum of goats was 9.756 %, indicated that the
drug has a low tendency to bind the plasma pro-
tein. This finding was reported by (El Bahri and
Blouin, 1991), who found that, fluoroquinolones
have a low tendency (15% to 20%) to bind to
plasma protein. This finding was consistent with
that of ciprofloxacin in goats, 14.2 % (El-Banna
and Abo El-Souud, 1998). It was stated that fluo-
roquinolone binding tendency to serum protein is
relatively low up to 30% (Wise et al., 1984). This
variation may be due to species differences, and
the assay method used (Haddad et al., 1985).
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ULTIMATELY

Since the drug was recovered in serum for only
a short period, it may not be of much use in cas-
es of septicemia as multiple doses or high load-
ing and maintenance doses would be required to
maintain this concentration in serum. Further-
more, since it is eliminated at very high concen-
trations in urine, this drug would be extremely

useful for treating suitable urinary tract infec-
tions.
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