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Abstract: The pharmacokinetics of long-acting Oxytetracycline (OTC) formulation (Alamycin-T.A) was studied
after intramuscular (IM) route at a dose of 1 mg kg™ body weight to fifteen healthy desert sheep. The mean C,,,
values of 74.8+13.22 pg mL ™" was after 0.9+0.13 h, the mean distribution phase was 2.0+0.4 h and the apparent
elimmation half-life was 126423 h. The volume of distribution (V) was found to be 67.933+4.88 L. The area under
the curve (AUC".,)) and the area under concentration-time curve ( AUMC) were 2530.26+203.3, 242522.2448504.5
pg/ml/lY’, respectively. The total body clearance (clg) was 373.63+18.9 mL h™" while the mean resident time

(MRT) was 90.61+13.8 .
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INTRODUCTION

Oxytetracycline 1s a highly active, broad-spectrum
antibiotic which 1s extensively used m veterinary practice.
It 1s active against aerobic Gram-positive and Gram-
negative bacteria, Rickettsia, Mycoplasma and Chlamydia
(Riviere and Speo, 2001). Oxytetracycline 1s produced by
a fermentation process by Actinomycete.

Tt has been demonstrated that long acting formulation
of OTC is the diug of choice for the treatment of some
acute as well as for chronic diseases (Cornwell, 1980). The
muscle damage of OTC long acting formulation have been
criticized by De Banting and Baggot (1996) who reported
that local tolerance at I. M. mjection site was sumnilar for
both long-acting and ordinary formulations.

The pharmacokinetic parameters of different
long-acting formulation of OTC has been studied m
various amimal species mncluding cattle (Xia et al., 1983;
Fourtivan et al, 1989, Meijer et al, 1993) and pigs
(Elkorchi ez al., 2001). Ziv and Sulman (1974) published
the first report on serum pharmacokinetics of OTC in
sheep and cattle. In addition, information on OTC

pharmacokinetic i sheep (Nouws ef al., 1990) and goat 1s
limited (Escder et al., 1994).

The objective of the present study, was to determine
the pharmacokinetics of OTC 1in desert sheep after LM.
admimstration of long-acting formulation at a single dose
of 1g kg™ and to evaluate the withdrawal time of the drug.

MATERIALS AND METHODS

Animals: Fifteen healthy males desert sheep, aged 9-12
month and weighing between 35-37 kg were used in this
study. The animals were put in pens and fed with
balanced feed (concentrate and forage) and water was
available ad lbitum. All amimals passed clinical
examimation and liver and kidney function tests.

Drug administration and sample collection: After 2 weeks
adaptation pericd, a single dose of 1 mg kg™ bedy weight
of oxytetracycline (Alamycin LA, Norbrook Laboratories
Limited Station Worlk, Ewry, North Treland) was injected
ntramuscularly in the cervical muscle and massaged after
drug administration. Blood samples were collected from
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the jugular vein, in heparinized tubes from each sheep at
0 (pre-treatment), 0.25, 0.05, 0.75, 1, 6, 24, 96, 168 and
240 h after drug admimstration. Plasma samples were
separated by centrifugation (1200 x g for 5 min) and
stored at -20°C until analysis.

Drug assay: Oxytetracycline concentration in plasma were
measured by using a medification of one-plate test
method (Koenen-Dierick et al., 1995 and Koenen-Dierick
and DeBeer, 1998), using Bacillus subtitilis BGA spores
(DSM618) as the test organism.

Pharmacokinetic analysis: Following ntramuscular (IM)
administration, peak plasma drug concentrations were
read directly from the data for each sheep. The OTC
plasma concentration versus time data were best fitted by
a biexponential equation, C, = A, + B™. Consequently a
2 compartment open model was used to describe the
plasma disposition of OTC. The relevant pharmacokinetic
parameters were calculated following I.M. imjection of a
single dose of 1 mg kg™ where, C,,. is the maximum
attained drug concentration in the plasma and was
featured from the drug plasma-time plot, t.,, 15 the time at
which C_, was attained and also featured from the plot. A
and B are intercepts of slopes of the initial distribution
phase and the terminal elimination phase, respectively.
cand P are the rate constants associated with distribution
and elimination phases and obtained from the slopes of
the 2 lines, respectively; t,,, .4t are the distribution and
total body elimination half-lives of the drug and were
obtamed as 0.693/a and 0.693/P, respectively; k, 1s the
rate constant for the drug elimmation from the central
compartment and calculated by app (A+B) (e A+PB); k,,is
the rate constant for drug distribution from central to
peripheral compartment and calculated by AR (B-a)”
(A+BV(AP+Bw); ky is the rate constant for drug
distribution from peripheral to central compartment and
caleulated by (AP+Be){AIB). Vi ue is the apparent
volume of drug distribution calculated by dose/
(AUC"w>p). AUC",, is the area under log-transformed
drug plasma concentration-time curve from time curve
from time zero to infinity and calculated as ATIC",, +
(detected drug plasma concentration at 240 h'k,). Cl; is
the total body clearance of the drug based on the total
elimination phase p and was calculated using the formula
Vi e * P AUCY, is the area under momentum of drug
plasma-time curve from time zero to mfimty and calculated
by trapezeidal rule where it equals AUC’,, +
(concentration of the drug at time 240 h =240)k, +
(concentration of the diug at time 240h/ke,,. MRT is the
mean resident time for the drug m the body and was given
by AUMC" ¢f AUC" .

Statistical analysis: Statistical analysis was performed
using software (Miercal Origin 8 2002, Miercal Inc., USA).
Pharmacokinetic — parameters expressed as
mean+SEM.

Wwere

RESULTS

Following intramuscular injection of long-acting
tetracycline in a single dose of 1 mg kg™ body weight.
The plasma concentration was declined by time (Fig. 1).
The pre dose plasma samples were free from any
antibiotics. The highest concentration was found to be
74.8+13.22 ug mL™" while minimum concentration was
noted to be 4.4+0.18 pg pL™" after 0.75 and 240 h,
respectively (Table 1).

The peak plasma concentration C,,_, 74.8+51.2 ug mL ™
was evaluated at t,, 090+£0.13 h and the mean
distribution phase halfllife (t,,0) was noted to be 2+0.4h
and the average apparent elimination half-life (t,,p) was
126423 h, k,, k;; and k;; values were calculated as being
0.030£0.007, 0.2583:0.06 and 0.063120.0027h~",
respectively.

2

—
[=]
1

Oxytetracyeline concertration (ug mL ™)

1 — 7T T 7T

T T L) 1
0 20 40 60 80 100120 140160 180 200 220 249 260

=
o
_

: Mean semi-log plasma concentrations of long-
acting oxytetracycline versus time following
mtramuscular admimstration of a single dose of 1
mg kg~' body weight to healthy sheep (n = 15)

Table 1: Mean wvalues + SEM of long-acting oxytetracycline plasma
concentrations following intramuscular of 1mg kg™ body weight
to healthy sheep (n =15)

Time (h) Ty losin concentration (ug mL™)
0 0

0.25 43.449.20
0.5 64.6+12.20
0.75 74.8+13.22
1 73.9+£13.59
3] 26.2+£3.81
24 14.5£1.8
96 4+0.65

168 6.67+0.53
240 4.4+0.18
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Table 2: Pharmacokinetic parameters (meantSEM) of long-acting
oxytetracycline after single intrarmuscular administration of
1mg kg™ body weight to healthy sheep (n =15)

Pharmacokinetic value Pharmacokinetic parameters

Chpaz (g mL™) 74.8£51

Toex (h) 0.90+0.13

A (ngmlL™) 81.2+18

B (ugmL™) 16.5143.3
a(h™) 0.346+0.0821
B 0.0055+0.0009
tine (h) 2.00£0.4

tinp () 126423

K, ™) 0.0301=0.007
Ky () 0.2583+0.063
Ky (1) 0.06310.0027
Vigaeg (L) 67.933+4.88
AU,y (ng/mL/h) 2530.26£203.33
AUC, (ug/mL/Mh) 2676.44+231.86
AUMC", (ng/ml./h) 242522.2448504.5
Cly mlh™) 373.63£18.9
MRT (h) 90.61+13.87

Cpax = 15 the maximum attained drug concentration in the plasma, Ty, =
is the time at which maximum attained drug concentration in the plasma, A
and B= A and B are intercepts of slopes of the initial distribution phase and
the terminal elimination phase, « and , [ = are the rate constants associated
with distribution and elimination phases, t,,, and t,;; = are the distribution
and total body elimination half-lives of the drg, K, = is the rate constant
for the drug elimination from the central compartment, K, = is the rate
constant for the drug elimination from the central compartment, K, = is the
rate constant for drug distribution from central to peripheral compartment,
Vs = 15 the apparent volume of drug distribution, AUC,,, = is the area
under log-transformed drug plasma concentration-time curve from time zero
to infinity, AUC?, = is the area under momentumn of drug plasma-time curve
from time zero to infinity, AUMC?, = area under concentration-time curve
from time zero to infinity, Cl; = is the total body clearance of the drug,
MRT = is the mean resident time for the drug in the body

DISCUSSION

Maximum concentration (C_ ) and time to reach this
concentration (t,,) are represented in Table 2. The
observed C, . (74.8 ng mL™") of oxytetracycline long-
acting (OTC-LA) preparation in sheep was similar to that
reported in hens (75.76 pg mL™") (Moreno et al., 1996) but
higher than those reperted in calves (5.20 ug mL™") and
sheep (6.09 ug mL.™") by Craigmill e al. (2000). This could
be due to the difference in dose level and method of
evaluation.

The t,., was nearly similar to those reported in sheep
(1.7 h) and in fallow deer (0.7 h) by Escder et al. (1996) and
Haigh et al. (1997) but lower than that obtained in sheep
(3.5 h) and calves (2.83 h) by Craigmill et ol (2002). The
difference in values could be due to difference in breed.

Following intramuscular  administration,  the
absorption half-life (t,,, 2 h) and the time to maximum
concentration (1, 0.9 h) indicated that OTC-L A is rapidly
absorbed in sheep at the begmmng, but afterwards,
absorption extends over along period of time (MRT
90.6 h). However, t,,, was similar to that reported n
hens (121.65 min), after intravenous administration
(Serrano et al., 1999) and that (Escder et al., 1996) in goat
(1.4 h) after intramuscular injection.
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The cobserved elimination half-life (t,,; 126 h) in sheep
was higher than those reported before (58.2 h) by
Moreno et al. (1996) and (20.6 h) Craigmill et al. (2000), the
variation could be due to the difference in elimination
process, body size, temperature and age.

As shown in Table 2 k. ki, k;, ratio were nearly
similar to those reported in hens (k,, 2.90, k, 0.94, k,,
0.78 h™") (Moreno et al. (1996) and lower than that
reported in calves (ky, 1.23, k,, 0.033, k,, 0.031 h™ by
Craigmill e af. (2000). This indicated that the drug was
slowly eliminated from the body, a similar conclusion was
observed from OTC-LA in cattle (FAO, 1995).

The apparent volume of distribution (Vy (,.,) was
much higher than that reported in sheep (3.08 L),
calves (3.30 L) (Craigmill et al., 2000) and goat (7.691.)
(Escder et af., 1996). The vanations found may be due to
the difference in species, plasma protein binding and
pharmacokinetic model. While higher values were
reported in turkeys (360 UL kg™") (Dyer, 1989), suggesting
extensive penetration of the drug into tissue and this
could be due to high solubility of the diug.

As shown in Table 2 the mean values of AUC",,,
AUCY, and AUMC, were higher than those reported in
sheep (209 pg/h/ml), calves (168 pg/h/ml) (Craigmill et al.,
2000). This variations could be due to species difference,
dose level and pharmacokinetic model.

The cbserved Cl; value in this study was higher
than those reported previously in geat 3.1 mL h™" and
4.7 mL h™' (Escder et al., 1996; Elsheikh et al., 1997),
respectively.

The MRT value observed was high (90.61 h) and
nearly similar to that reported m pigs (85 h)
(Elkorchi et al, 2001). But contrasted with the MRT
observed by (Escder et al., 1996) in sheep (35.90 h) and
goats (37.52 h). In conclusion the different in
pharmacokinetics in this study may be attributed to a
different compartmental modeling.
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