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Pharmacokinetic parameters which describe the distribution and elimination of
oxytetracycline were investigated in 6 normal bectal goats following intravenous

admintstration of a single dose (25 mg/kg). The disposition kinetics_ofl the drug was
described in lerms of bi-exponential expression C, = A,'a‘ + B,”™! Based on the
oxytetracycline levels in plasma, the elimination hall-life was 11.94 * 2.84 hours
(mean * SEM). Total body clecarance which is the sum of all clearance processes,
was 3.15 * 0.38 I/kg. Bascd on these kinelic parameters, priming and maintenance
doses at different timc intervals were suggested. The influence of discase conditions
on the predicted plasma levels remains to be verified.

INTRODUCTION

Among tctracyclines, the oxylctracy-
cline is most widely used antibiotic in veteri-
nary practice. The purpose of a dosage cal-
culation is to provide an estimate of the
amount of the drug which must be adminis-
tered o produce an clfective concentration
in the body [luids for a certain period of
time, With bacteriostatic agents like oxyle-
tracycline, the plasma levels of [ree drug
should not fall below the minimum cffective
concentration during the course of treat-
ment. Previous studics have shown that ki-
netics and optimal therapeutic regimen of a
drug are besl determined in the animals and
environments in which the drug is to be em-
ployed clinically (Nawaz, 1983). In this
study, the pharmacokinctics, dosage and
urinary excretion of oxytetracycline were
determined in poats to develop a rational
dosage regimen.

MATERIALS AND METHODS

For the investigation of disposition ki-
netics of oxytetracycling, the experimenis
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were performed on six healthy female beetal
goals during the month of March. The av-
cruge body weight of the goals was 34 kg
(28-43 kg). Afler wilhdrawing a control
blood sample in cach experiment, Oxytetra-
cycline (Terramycin Injection, Plizer Labo-
ratories Lid.) was injected through venous
cannula at the dosage level of 25 mg/kg
body weight. Blood samples were collected
in heparinized centrifuge tubes at 5, 10, 15
minules and then at 30 minutes intervals for
6 hours and at 12 and 24 hours aller drug
administration, plasma was separated aller
centrifugation and stored at 4°C until the
next day lor analysis, For the determination
of urinary cxcretion of oxylctracycline, a
balloon catheter (Foly No. 18, 30 ml) was
aseplically inseried into the urinary bladder
through urethra. The external opening of the
catheler was connected (o a collection flask
and in this way, all the urine voided by the
animals was collected continuously. Urinc
samples were collected at 120, 360, 480, 720
and 1440 minutes alter the administralion of
oxyletracycline. The activily expressed in
unit concentration (pg/ml) of oxyletracy-
cline in plasma and urine samples was mca-



sured by the microbiological assay method
of Arret et al (1971). The plasma
oxytetracycline concentration time data were
analysed scparately for each animal. The
pharmacokinctic  analysis  and optimal
dosage were calculated by the methods
described by Baggot (1977). The pharma-
cokinetic parameters were calculalcd with
the help of programmable calculator (TI-59
Texas Instruments) using a programme for
two-compartment open model (Nawaz and
Nawaz, 1982). The mean value and standard
error of mean (SEM) for each pharmacoki-
netic term werc calculated, The urinary ex-
cretion of oxyletracycline was expressed as
the percenlage (Average + SD) of dosc ex-
creted.
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Hall-life is associated with the terminal cx-
ponential phase of (he plasma concentra-
lion-time curve and is inverscly related to
the overall climinalion rate constant 2.
The half-lifc for elimination was 11.94 +
2.84 (Mean * SEM) is plotted against timc
on semi-logarithmic paper and is presented
in Fig. 1. It is obvious that the concentra-
tion-time profile is multiphasic, so that at
least a bi-cxponcntial cxpression will be
needed Lo describe disposition kineties of
the drug,

The volume of central compartment
was 242 * 0.32 (Mcan * SEM). The mean
% SEM value for the apparent specific vol-
ume of distribution was 3.15 £ 0.46 1/kg,
Body clearance, ualike 8 (2nd 12) which are
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Fig. 1. Log plasma concentration (mean+SEM) of oxyletracycline agalnst time after intra-
venous administration of a single dose {25 mg/kg) to goats (n = 6).

RESULTS

Disposition kinetics: The pharmacokinetic
paramelers which describe distribution and
elimination of oxyletracycline in normal
goals are given in Table 1. The mean valuc
for the distribution hall-lifc was 0.31 hour.
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hybrid paramcters, changes exactly in pro-
portion to K, (Jusko and Gibaldi, 1972),
clearance of oxytctracycline was 3.05 + .88
ml/h/kg (Mcan * SEM). The hybrid pa-
ramelers should not be used individually as
a sole measure of a change in drug distribu-
tion or elimination.



Table 1. Pharmacokinetic parameters
(Mean ¥ SEM) of oxytetracycline
in goats following intravenous in-
jection of a single dose (25

mg/kg)

Kingtic parameters Mean = SEM
and units

A (lg/ml) 241+ 0.69
B (ug/ml) 7.94 £ 0.83
Y () 031+ 0.18
U5 B (h) 11.94 £ 2.84
V, (i/kg) 3.15% 046
V. (1/kg) 2421032
Clg (ml/h/kg) 3051088
Ky, (b)) 0.49 * 0.41
Ka (') 173 £ 0.53
Kq (b1 0.88  0.03

Urinary excretion: The urinary excrelion of
oxytetracycline in goats in terms of cumula-
tive percentage (average * SD) of admin-
istered dose excreted in urine is presented in
Fig. 2. A 2 hours post-oxytetracycline ad-
ministration 0.59% (* 0.12), at 6 hours
1.24% (*0.15), at 8 hours 1.45% (t 0.15)
and at 12 hours 1.85% (10.26) of the dose
was excreted in the urine of goats.

DISCUSSION

Disposition Kinetics: The disposition ki-
netics of oxytetracycline has been described
by the (wo-compartment opcn model in
goals. After an intravenous injcction of 235
mg/kg dose, Lthe drug maintained therapeu-
tic plasma levels of 1,446 ug/ml for about 18
hours which is longer than 6 hours in dogs at
5 mg/kg dose (Baggot et al., 1977).

The mean £ SEM value [or the haif-
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lile in our inlravenous cxperiments on goats
is 11.94 t 2.84 hour which is comparable
with the results of other workers in the ru-
minants. Pilloud (1973) calculaled a biologi-
cal hall-life of 9.12 hours in cow and 10.5
hours in horses, Ziv and Sulman {1974) 9.24
hours in cows and goats and Singh et al.
(1989) 12.14 hours in bulfaloes.

The apparent volume of distribution is
equal Lo the dose of the drug divided by the
zero time plasma concentration ie. "B", the
average value for the volume of distribulion
was lound to be 3.15 * 0.46 1/kg which is
comparable with 2.09 I/kg in dogs (Baggol,
1977), 2.12 l/kg in buffaloes (Shah et ai,
1984), 3.71 I/kg in bullaloes (Singh et al,
1989) and 283 i/kg in dogs (Shah and
Nawaz, 1986). The smaller volume of distri-
bution described by Pilloud (1973) is possi-
bly due to the {lourimetric method used.

The value lor the body clearance is 3.05
+ (.88 ml/kg/h which is higher than 0.16
1/kg/h in cows and goats (Ziv and Sulman,
1974), 0.185 l/kg/h of tetracycline  hy-
drochloride in swine (Kniffen et al, 1990)
and 0.16 1/kg/h in veal calves (Schillerli et
al., 1982).

The dosage calculations proposed arce
based on the assumption that only the free
drug is aclive against microorganisms. This
hypothesis seems lrue becausc oxyleiracy-
cling acts on ribosomal protein synthesis and
must, thercfore, enter the bacterial cell
When designing a dosage regimen, it is ¢s-
sential to define the range of therapeutic
plasma levels.

For majority of microorganisms that
show susceptibility Lo oxytetracycline, 1.25 to
5 ug/ml plasma concentration range may be
considered therapcutic. Based on the value
of hall-life cqual 1o 11.94 hours and V, of
3.15 I/kg, thc priming and maintenance
doses calculated at dilferent dosage intervals
are given in Table 2, with an adequate C,
(minimum) of 1.25 g/ml.
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Fig. 2. Urinary excretion of total oxytetracycline expressed as cumulative percentage
(mean * SD) (n = 6) of dose against time after intravenous injection
of a single dose (25 mg/kg) in goats.

Table 2. Calculated intravenous doses ol

oxyletracycline  for goats at
different dosage intervals at MIC
1.25 pgfml

Douse mg/kg
Dosing interval =~ —---- .

{hours) Priming  Main(cnance
12 8 4
24 16 12
36 32 28

Urinary excretion: The urinary excretion of
oxyletracycline in goats shows that only
185% ol the dose was excreted in 12 hours
afier intravenous administration. The con-
centration ol oxytetracycling in urine began
Lo drop alter 10 days of storage and declined
Lo 34% of the original concentralion after 28
days (Limpoka, 1980). The low value of per-
centage oxytetracycline excretion in urine is
might be due to the fact that the urine sam-
ples of goats were stored Tor more than 28
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days belore analysis. The urinary excretion
of a4 small lraction of the intravenous dose in
goals also suggesied that some of the drug
was involved in the cnlerohepatic recycling
or was sequesiered in deep tissues.
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