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Abstract

The objectives of this investigation were to evaluate the pharmacokinetic parameters of
oxytetracycline long-acting in plasma and seminal plasma after a single administration through

either subcutaneous or intramuscular route at 10 mg/kg or 20 mg/kg dose. Four Simmental bulls,
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healthy and satisfactory potential breeders, were used. The route of administration either
subcutaneous or intramuscular did not affect the mean values for 10 mg/kg dose in plasma (1,470
ng/mL vs. 1,330 ng/mL; P = 0.82) or seminal plasma (5,710 ng/mL vs. 5,390 ng/mL; P = 0.88),
or for 20 mg/kg dose in plasma (2,540 ng/mL vs. 2,590 ng/mL; P = 0.96) or seminal plasma
(25,600 ng/mL vs. 19,400 ng/mL; P = 0.58), respectively. Comparison between the 10 mg/kg
and 20 mg/kg doses showed a difference in terms of mean plasma levels (1400 ng/mL vs. 2570
ng/mL; P = 0.07) and mean seminal plasma levels (6,480 ng/mL vs. 26,200 ng/mL; P = 0.004),
respectively. After the dose of 10 mg/kg, plasma Cax was 2,841 ng/mL at 12 hours (Tmax) with a
half-life of 20.1 hours; seminal plasma Cmax was 11,515 ng/mL at 24 hours (Tmax) with a half-life
of 23.7 hours. After the dose of 20 mg/kg, plasma Cmax was 5,269 ng/mL at 12 hours (Tmax) with
a half-life of 18.1 hours; seminal plasma Cmax was 55,040 ng/mL at 24 hours (Tmax) with a half-
life of 15.7 hours. Oxytetracycline long-acting may be an appropriate antibiotic, owing to its
pharmacokinetic properties, that could be used for treating bulls’ genital infections when its

usage is indicated.

Keywords: Bull, oxytetracycline long-acting, pharmacokinetics, plasma, semen

Corresponding author: juanromano@live.com

Introduction

In bulls, numerous reproductive clinical disorders demand the use of antibiotics [1-3].
Seminal adenitis syndrome represents one of the most frequent reproductive diseases in young
and old bulls [3,4]. One of the ways of treating this syndrome is the administration of either local

or systemic antibiotics [3,5,6]. Antibiotic selection for this clinical condition and other genital
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infections is based on personal experience, anecdotes, extrapolation from other species, or the
results of microbiological culture and sensitivity tests. The chosen antibiotic needs to be
administered after determining the correct dosage, route, and frequency for an acceptable period
(antibiotic stewardship) [7]. Furthermore, judicious use of antibiotics remains critical for
minimizing the risk of creating microbial resistance. Scarce information is available on antibiotic
levels in the bulls’ genital tract or semen. Recently, new research showed that levels of
tulathromycin, a macrolid antibiotic, was several times higher and persisted longer in seminal
plasma compared with the plasma levels in beef bulls [8]. No studies have been published on the
oxytetracycline in the bulls’ genital tract or semen. Therefore, new information about this subject
is of utmost importance not only to determine the suitable antibiotic but also to avoid its

unnecessary usage.

The main evidence about pharmacokinetics of antibiotics in the male genital tract is
derived from human and dog models [9-11]. However, the anatomy and physiology of these two
species are different from ruminants [12]. Extrapolation of the information from such different

species should only be carried out when no other data is available.

All tetracyclines are equally active and typically have the same broad-spectrum, which
comprises both aerobic and anaerobic gram-positive and gram-negative bacteria, Mycoplasmas,
Rickettsia, and Chlamydia, and even some protozoa such as Amoeba [13]. Oxytetracycline long-
acting is a broad-spectrum antibiotic with a long half-life used in the treatment of a wide range of
diseases. In cattle, the indications for using long-acting oxytetracyclines include bovine
respiratory diseases, infectious bovine keratoconjunctivitis, foot rot, bacterial enteritis, wooden
tongue, leptospirosis, wound infections, and acute metritis. Tetracyclines work by inhibiting the
binding of the bacterial 30S ribosomal subunit, specifically at the aminoacyl-tRNA acceptor

("A") site on the mRNA ribosomal complex, thereby preventing ribosomal translation [13].

The pharmacokinetics of oxytetracycline in the bull’s genital tract or semen has not been

investigated. Due to oxytetracycline’ above-mentioned characteristics, this antibiotic is a premier
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candidate for further investigation its presence in semen. The availability of an antibiotic with
long-acting effects would limit administration and animal handling frequency with the

consequent reduction in animal stress. It will also improve compliance.

The objective of this investigation was to determine the pharmacokinetic parameters of
oxytetracycline long-acting in plasma and seminal plasma after single-dose administration, either

through subcutaneous or intramuscular route at 10 mg/kg or 20 mg/kg dose in beef bulls.

2. Material and Methods

2.1. Animals

Six Simmental bulls with excellent temperament and healthy appearance were selected.
Each one had a comprehensive physical examination, including a breeding soundness
examination, in accordance with the guidelines of the Society for Theriogenology [14]. In
addition, blood was collected from the tail vessels and analyzed for CBC and chemical panel to
rule out any subclinical liver or kidney disease. None of these showed any abnormalities. Thus,
all the bulls were diagnosed as healthy and satisfactory potential breeders. Four of these bulls
were randomly selected for this investigation. The age of the bulls was 15.3 £+ 0.3 months (range:
15—-16 months). The weight was 648.9 + 25.9 kg (range: 645-680 kg). The body condition score
was 6.0 £ 0.4 (range: 5.5-6.5) [15]. The bulls were maintained in individual pens and received a
ration of corn silage, mixed hay, and alfalfa with water ad libitum. Each bull received 2.5 kg of

pellets concentrate containing 14% of crude protein once a day.

2.2. Experimental design

The bulls had no history of oxytetracycline administration. A single dose, either
subcutaneous (SC) or intramuscular (IM) of oxytetracycline long-acting (Terramicina long-
acting, Zoetis Italy, Rome) at 10 mg/kg or 20 mg/kg (day 0 time 0) was administered. This
antibiotic is approved to be used IM. Two of the bulls received the lower dose (10 mg/kg body
weight), either IM or SC, on the right side of the neck. The remaining two bulls received the
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higher dose (20 mg/kg body weight), either IM or SC, on the right side of the neck. Therefore,
each bull represented a unique dose and route of administration. The total dose each bull was
administered with was not more than 10 mL per injection site. The order of sample collections
was plasma and semen, collected at 0, 12, 24, 36, 48, 72, and 96 hours after oxytetracycline
administration. Blood was collected from the tail vessels using vacuum tubes containing lithium
heparin (10 mL). Semen was collected by electroejaculation using an electro-ejaculator under
automatic control (Pulsator V, Lane Manufacturing, Denver, CO, USA), having a two-electrode
rectal probe of 60 mm. All the samples were immediately refrigerated. They were then
centrifuged at 600 g for 30 minutes, processed within the first hour, and stored at -80 °C. The
bulls were monitored twice daily for demeanor, appetite, and swelling at the injection site
throughout the sample collection period and one week after that. Procedures used in this
investigation were approved by the Committee for Animal Welfare, University of Bologna (Prot.

n.0005783).

2.3. Oxytetracycline analysis

Oxytetracycline concentrations in plasma and seminal plasma were measured using liquid
chromatography coupled with tandem mass spectrometry (LC-MS/MS), adapting the approach
described by Bayliss et al [16]. Briefly, after being thawed at room temperature, 200 pL of the
sample was transferred to a 1.5 mL Eppendorf microtube, and an equal amount of the internal
standard solution consisting of demeclocycline (Toronto Research Chemicals, North York, ON,
Canada) in 10% trichloroacetic acid was added. The sample was then agitated on a vortex mixer
for 30 sec and centrifuged at 21,000 x g for 10 min at 4 °C. A 50 pL aliquot of the supernatant was
diluted in 450 pL. water containing methanol 90:10 (v/v) with 5 mM ammonium formate and 0.1%
formic acid. Extracted samples were kept in the autosampler at 20 °C, and 10 pL from each vial
was injected in LC-MS/MS.

The LC system consisted of a Waters Acquity UHPLC binary pump, equipped with a Waters
Acquity BEH C18 (50 x 2.1 mm, 1.7 pm) column (Waters, Milford, MA, USA), maintained at 40

°C. The mobile phase consisted of a mixture of 5 mM ammonium formate in water (A) and water
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containing methanol 95:5 (v/v) with 5 mM ammonium formate (B) at a flow rate of 0.3 mL/min
under programmed conditions. The chromatographic run started with 90% A for the first 0.5 min,
then gradually switched to 10% A over 1.5 min, and, after 1 min in these conditions, went back to
90% A in 0.5 min, allowing the column to equilibrate for one more minute. The LC was interfaced
to a Waters Quattro Premier XE triple quadrupole mass spectrometer (Waters, Milford, MA,
USA), operating in positive electrospray ionization (ESI+) mode. The capillary voltage was set at
3.00 kV, while the source and desolvation temperatures were 120 °C and 400 °C, respectively.
Cone gas was set at 100 L/h and desolvation gas at 650 L/h. Argon was used as the collision gas.
Oxytetracycline and demeclocycline eluted at 2.04 and 2.11 min, respectively; the quantifying ion
was 461.1 > 425.8 m/z for oxytetracycline and 465.0 > 447.6 m/z for demeclocycline. Data were
acquired and processed using MassLynx 4.1 software (Waters, Milford, MA, USA).

During each day of analysis, calibration curves were freshly prepared by spiking 200 pL aliquots
of each matrix with oxytetracycline (Toronto Research Chemicals, North York, ON, Canada) at
optimal concentration ranges (20-10,000 ng/mL for plasma, 20-100,000 ng/mL for seminal
plasma). Quality control (QC) samples were also prepared in triplicates at three different
concentrations for each curve. Peak area ratios between oxytetracycline and the internal standard
were plotted against their concentration. Then a linear least square regression model was applied.
The resulting correlation coefficient (R2) was always > 0.99, and all the calibration standards were
within £+ 15% of the nominal value, confirming the good linearity of the method. The lower limit
of quantification (LLOQ), intended as the lowest concentration of oxytetracycline tested, giving a
signal/noise ratio > 10, was calculated to be 20 ng/mL for the three matrices. Accuracy expressed
as the relative difference between the measured value and expected concentration resulted within
+ 15% at all QC concentrations and all the three matrices. Similarly, precision, defined as the

coefficient of variation (CV%) among repeated individual measures, was always < 15%.

2.4. Pharmacokinetic parameters
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Noncompartmental analysis was performed to estimate the pharmacokinetic parameters
in plasma and seminal plasma for each animal. Standard software, PK-Solver add-in for Excel
[17], was used to estimate the pharmacokinetic parameters. The following variables were
calculated for plasma and seminal plasma of each animal: time of peak drug concentration
(Tmax), peak drug concentration (Cmax), apparent elimination half-life (t1/2, calculated as In
(2)/Az, Az being the first-order rate constant associated with the terminal portion of the time-
concentration curve as estimated by linear regression of time vs. log concentration). The area
under the time-concentration curve from time zero to the last observed concentration (AUCo-1ast)
was calculated by the linear trapezoidal rule. The area under the time-concentration curve from
time zero extrapolated to infinity (AUCo.inf, calculated by adding the last observed concentration
divided by Az to the AUCo.1ast), area under the moment curve from time zero to last observed
concentration (AUMCo.1ast), area under the moment curve from time zero extrapolated to infinity
(AUMCo.inf), mean resident time estimated using time zero to last observed concentrations
(MRTo.1ast, calculated as AUMCo.1ast/ AUCo.1ast), and mean residence time estimated using time

zero to infinity (MRTo.inf, calculated as AUMCo.inf/ AUCo-ing).

2.5. Statistical Analysis.

A statistical software [18] was used to determine parameters such as mean, standard
deviation, and range. Student’s t-test for paired samples was conducted. Besides, a software
program (PK-Solver) for pharmacokinetic parameters, as previously mentioned, was used [17].

An alpha error of 5% was considered to accept the alternative hypothesis.
3. Results

All the bulls remained clinically healthy throughout the study period. However, every
bull presented with mild swelling at the area of injection. The area around the SC injection site
was larger than around the IM route. The swelling began to decrease by Day 2 after injection and

was resolved in all bulls by Day 7.
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Oxytetracycline administered either SC or IM at 10 mg/kg dose resulted in no difference
in mean plasma levels (1,470 = 1,090 ng/mL vs. 1,330 + 990 ng/mL; P = 0.82) and mean seminal
plasma levels (5,710 + 4,640 ng/mL vs. 5,390 + 3,160 ng/mL; P = 0.88), respectively. Because
no significant differences were noticed at the two sites of administration, the means for plasma
and seminal plasma were combined. Oxytetracycline administered either SC or IM at 20 mg/kg
dose resulted in no differences in mean plasma levels (2,540 = 1,970 ng/mL vs. 2,590 + 2,030
ng/mL; P = 0.96) and mean seminal plasma levels (25,600 + 22,900 ng/mL vs. 19,400 = 17,200
ng/mL; P = 0.58), respectively. As no significant differences were detected at the two sites of
administration, the means for plasma and seminal plasma were combined. Means of plasma and
seminal plasma levels for both the 10 mg/kg dose and the 20 mg/kg dose were different (1,400 +
990 vs. 6,480 + 3520 ng/mL; P =0.001 for the former and 2,570 + 1,910 vs. 26,200 + 18,700
ng/mL; P = 0.001 for the latter), respectively. The mean ratio plasma/seminal plasma
oxytetracycline levels for 10 mg/kg dose was 5.92 +2.16 (3.44-8.45; P = 0.001) and for the 20
mg/kg dose was 11.48 +3.78 (5.92—-15.76; P = 0.001). Oxytetracycline doses of 10 mg/kg and 20
mg/kg resulted in different mean plasma levels (1400 = 990 vs. 2,570 + 1,910 ng/mL; P = 0.07)
and different mean seminal plasma levels (6,480 = 3,520 ng/mL vs. 26,200 = 1,870 ng/mL; P =
0.004), respectively. Oxytetracycline plasma levels above 1,000 ng/mL persisted for 48 hours for
the 10 mg/kg dose as compared to 66 hours (P = 0.001) for the 20 mg/kg dose. Oxytetracycline
seminal plasma levels above 1,000 ng/mL remained elevated for over 96 hours for both the 10
mg/kg or 20 mg/kg dose and remained above that threshold longer than plasma levels (96 vs. 57
hours; P =0.0001). At 96 hours, the oxytetracycline mean seminal plasma level for 10 mg/kg
dose was 1,700 + 260 ng/mL and 3,340 + 260 ng/mL for the 20 mg/kg dose.

The oxytetracycline long-acting plasma and seminal plasma pharmacokinetic parameters
are presented in Table 1. The oxytetracycline concentration in plasma and seminal plasma for the
10 mg/kg is presented in Figure 1, and oxytetracycline concentration in plasma and seminal

plasma for the 20 mg/kg is presented in Figure 2.
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Following either SC or IM administration at the dose of 10 mg/kg, the plasma Cpax was
2,841 =401 ng/mL at 12 hours (Tmax) with a half-life of 20.1 £ 5.9 hours. The plasma AUCo.jast
was 112,560 = 8,067 ng/mL/hour. The seminal plasma Cmax was 11,515 + 2,445 ng/mL at 24
hours (Tmax) with a half-life of 23.7 & 4.1 hours. The seminal plasma AUCo.1ast was 550,387 +
13,081 ng/mL/h. Following either SC or IM administration at the dose of 20 mg/mL, the plasma
Cmaxwas 5,269 = 111 ng/mL at 12 hours (Tmax) with a half-life of 18.1 + 0.4 hours. The plasma
AUC.1ast was 204,281 + 3,104 ng/mL/hour. The seminal plasma Cmax was 55,040 £+ 10,605
ng/mL at 24 hours (Tmax) with a half-life of 15.7 + 1.2 hours. The seminal plasma AUCo.1ast Was
2,153,942 + 384,669 ng/mL/h.

4. Discussion

In cattle, oxytetracycline has been reported to produce local irritation and extensive tissue
damage following IM administration [19]. Sterile and non-sterile abscess at the places of
administration resulted in trimming at the injection site, with subsequent loss of good quality
beef. The degree of tissue irritation at the site of administration depends on multiple factors such
as the type and concentration of the drug, volume injected, vehicle used, number of
administrations, and temperature of the drug at the time of administration [19-21]. Therefore, SC
administration of a drug could be a potentially better option. Nevertheless, the pharmacokinetics

of the drug should be considered before an alternative route of administration is recommended.

In the present study, both routes of administration produced inflammation, evidenced by
moderate swelling and pain at the injection sites. The current formulation was approved for IM
administration. The signs were evident for 4 days following administration. However, the
swelling lasted for a shorter period than previously reported [20]. On the other hand,
inflammation that lasted for 5 days was detected when 10% oxytetracycline was administered
through the IM route [21]. The possible difference among reports could have been due to the

different oxytetracycline formulations and dosage used [20,22].
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In general, it is thought that IM administration of drug results in a higher peak maintained
for a shorter time, and the SC causes a lower peak but is maintained longer [20]. However, in the
present study, the route of administration did not affect the mean plasma or seminal plasma
concentrations for both doses. This is in accordance with previous studies which showed no
differences in plasma pharmacokinetics parameters when both routes of administration were
compared using different drug concentrations as 5%, 10%, and 20% [20,21,23]. Interestingly,
various degrees and duration of inflammation were noticed at the site of administration after
different formulations of oxytetracycline long-acting at 20% were used through IM route [22].
The formulation that exhibited the lowest clinically noticeable inflammation presented the
highest peak plasma oxytetracycline concentration [22]. The similarities in terms of
pharmacokinetics between routes of administration observed in the present study could have
been due to the inflammation produced by the SC route eliciting a rapid absorption of the

oxytetracycline long-acting.

Initial studies that compared 20 mg/kg doses of standard formulation of 10%
oxytetracycline with 20% long-acting oxytetracycline resulted in different plasma
pharmacokinetic profiles. The long-acting formulation leads to a lower peak concentration, a
later time peak concentration, a longer half-time, and a bigger AUC [24,25]. An additional study
showed slight divergences in pharmacokinetics between two distinct formulations of
oxytetracycline long-acting but no differences due to different routes of administration [20].
Formulations of 20% concentration of oxytetracycline have an important additional advantage

because of the smaller injection volume required.

In the present study, the 10 mg/kg dose showed a plasma Cpax of 2,841 ng/mL at 12
hours (Tmax), which was lower than what other studies reported (4,500-6800 ng/mL) with a Tmax
from 5-10 hours depending on the brand of oxytetracycline long-acting used [22]. This
difference could be due to the fact that in the present study, the blood collection was performed

12 hours after administration, when the plasma oxytetracycline concentration was already in the
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descending phase. Furthermore, the comparison between oxytetracycline levels after 24 hours

agreed with the profile of that study [22].

The plasma Cax was 5,269 ng/mL for the 20 mg/kg dose. Previous Cmax values reported
include 3,300 ng/mL [25], 3,890 ng/mL [26], 4,000 ng/mL [27], 5,200 ng/mL [28], 5,700 ng/mL
[29], 6,500 ng/mL [30], and from 6,210—7,500 ng/mL [20]. These previous investigations
reported a Tmax of 1.5 hours [27], 3.9 hours [26], 6 hours [30], 4.7—6.2 hours [20], and 8 hours
[27]. Differences in peak concentration among some of those studies could have arisen because
the blood collection, as previously mentioned for 10 mg/kg dose, was done 12 hours after
administration, during which oxytetracycline concentration already enters the falling phase. In
the present study, a plasma concentration of > 1,000 ng/mL was maintained for up to 60 hours,

and a level of > 500 ng/mL was maintained for 84 hours.

Following either SC or IM at the dose of 10 mg/kg, the seminal plasma Cmax was 11,515
ng/mL at 24 hours (Tmax) with a half-life of 23.7 hours. The seminal plasma AUCo.1ast was
550,387 ng/mL/hour. Next, with either SC or IM administration at the dose of 20 mg/mL, the
seminal plasma Cmax was 55,040 ng/mL at 24 hours (Tmax) with a half-life of 15.7 hours. The
seminal plasma AUCo.1ast was 2,153,942 ng/mL/hour.

The plasma AUCo.1ast was 112,560 ng/mL/hour for the 10 mg/kg dose. The plasma AUC.
last for the 20 mg/kg dose was 204,281 ng/mL/hour and almost in agreement with previously
reported studies (231,000-260,000 ng/mL/hour, Clarke et al., 1999) [20,27]. However, it was
higher than other previous reports of 161,410 ng/mL/hour [26] or 149,000 ng/mL//hour [24].

The mean residency time between plasma and seminal plasma for the 10 mg/kg or 20
mg/kg did not differ significantly despite the mathematical contrast between the values. This
outcome could probably be due to the low number of bulls used for each dose. Furthermore,
when the comparison included all plasma versus all seminal plasma for both doses, a significant
difference was observed. This result indicates that the residency time of oxytetracycline was

longer in seminal plasma than in plasma.
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In general, the present investigation showed that plasma pharmacokinetic parameters for
both routes of administration were similar to those previously reported [20,21,24], therefore, this

finding validated the current outcomes not only for plasma but also for seminal plasma.

The ejaculate consists of spermatozoa suspended in a fluid called seminal plasma (SP).
The SP constituents are created from the rete testis, epididymis, and accessory sex glands (AG)
of the male reproductive tract [12,31,32]. The spermatozoa present in the ejaculate originate
from the tail of the epididymis and ampulla [12,31-33]. Therefore, the presence of
oxytetracycline in the seminal plasma could be considered a strong indication that the antibiotic
was released from the tail of the epididymis and/or accessory sexual glands. The initial step for a
successful antibiotic treatment requires a drug selection based on the microbiological results and
the drug’s pharmacokinetic properties to establish an adequate antimicrobial dose regime. For
the first time, the present study showed that the concentration and its permanency of
oxytetracycline in seminal plasma for both doses were higher and longer compared to the plasma
levels. The reason why oxytetracycline achieved a higher concentration in seminal plasma is that
it is a lipophilic drug with a high volume of distribution. Consequently, high tissue
concentrations were achieved [26]. It was shown that long-acting oxytetracycline was well
distributed within the tissues, with a serum/ tissue ratio of 6.45 for kidney and 2.39 for liver,
being equal to or being one for lungs, and lower for muscle, spleen, and tears in clinically normal
animals [21,34]. In the present study, the mean seminal plasma oxytetracycline concentrations
were found to be nearly 6 times higher than in plasma for the 10 mg/kg dose and almost 12 times
higher greater for the 20 mg/kg dose. These findings have important clinical implications such as
decreased animal handling and stress without affecting the therapeutic concentration of
oxytetracycline in semen. The level of active drug in the target tissues is a factor of great
significance in antibiotic therapy, because it is a well-accepted fact that only free drug acts
against microorganisms. It was showed that oxytetracycline long-acting has a bioavailability of
more than 80% [25,27]. When administering bacteriostatic antibiotics such as long-acting

oxytetracycline, the serum or seminal plasma levels should not decrease below the effective
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minimum inhibitory concentrations during treatment. Therefore, the selection of dosing intervals
and the desired minimum seminal plasma concentrations requires basic pharmacokinetic
information as a guideline. Two other essential factors that should be considered are against
which specific microorganism the oxytetracycline has to be applied and the clinical-pathological
condition. Most of the information about pharmacokinetics parameters originated from healthy
animals; notably, the disease process may alter the kinetic pattern. It was showed that the
concentration of oxytetracycline administered parenterally was higher in pneumonic lung tissues
than in normal ones and in quarters affected with mastitis compared to normal ones [21,24]. In
general, a serum concentration between 500 and 1,000 ng/mL has been suggested as the effective
therapeutic level. The minimum inhibitory concentration values for tetracyclines against most
susceptible pathogenic microorganisms in cattle (Bacillus anthracis, Mycoplasma spp,
Pasteurella spp, Staphylococcus aureus, Streptococcus pyogenes, and Streptococcus
pneumoniae) ranged between 120 and 1,000 ng/mL. In a recent study, the same specific
microorganism presented variations in vitro minimum inhibitory concentrations due to origin of
the herd, age of the animal, and phylogenic background [35]. The present investigation showed
that the levels in seminal plasma were not correlated to plasma levels. Therefore, for the
treatment of bull genital infections, the seminal plasma pharmacokinetic parameters could be
considered a more accurate approach than studying plasma dynamics. The final proof of any
calculated antibiotic regimen resided in its clinical effectiveness for the specific reproductive

pathology.

This investigation has multiple limitations due to the following facts: only a small
number of healthy bulls were included, animals were of same age, same breed, and the sampling
was done for only 96 hours. However, the information generated should be considered as an
essential baseline for further investigations. Supplementary pharmacokinetics studies in bulls
with specific reproductive diseases, such as seminal adenitis, are mandatory before any treatment

recommendation can be made with certainty.

Conclusion
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It was concluded that oxytetracycline long-acting should be considered as an appropriate
antibiotic owing to its pharmacokinetic properties and that it could be used for the treatment of

genital infections in bulls when indicated.
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Table 1. Plasma and seminal plasma pharmacokinetics parameters (mean + SD) of oxytetracycline long-acting administered at 10 mg/g or 20 mg/kg

10 mg/kg 20 mg/kg
Plasma Seminal plasma Plasma Seminal plasma
Unit Mean SD Mean SD Mean SD Mean SD
1/h 0.0362 0.0108 0.0296 0.0051 0.0382 0.0009 0.04419 0.0033
h 20.1 6 23.7 4.1 18.2 0.4 15.7 1.2
h 12 0 24 16.9 12 0 24 16.9
ng/ml 2.841 401 11,515 2,445 5,269 111 55,040 10,605
ng*h/mL 112,560 8,066 550,387 13,081 204,281 3,104 2,153,942 384,669
ng*h/mL 118,706 12,379 609,088 5,737 211,746 2,689 2,229,992 396,140
ng*h*/mL 3,656,347 316,386 21,472,266.00 1,742,682 6,430,752 63,843 76,246,176 7,693,129
ng*h*/mL 4,442,702 908,243 29,172,884 4,538,396 7,342,886 8,444 85,282,068 9,185,550.00
h 325 0.5 39.1 4.1 31.5 0.2 35.6 2.8
h 37.2 3.8 47.9 7 34.7 0.4 38.5 2.7

K- being the first-order rate constant associated with the terminal portion of the time-concentration curve; t1/2: apparent elimination half-time
calculated as In(2)/ £z; Tmax: time of peak drug concentration; Cmax: the peak of drug concentration; AUCo.1ast: area under the time-concentration curve
from time zero to the last observed concentration; AUCo.inf: area under the time-concentration curve from time zero extrapolated to infinity; AUMC,.
last: area under the moment curve from time zero extrapolated to last observed concentration; AUMC o.inf: area under the moment curve from time
zero extrapolated to infinity; MRT ¢.1.st: mean resident time calculated as AUMC g.1ast /AUC o.1ast; MR To-inf: mean resident time calculated as AUMC
0-inf/ AUC ¢.inf. mean (= SD) pharmacokinetic parameters in plasma and seminal plasma calculated via non-compartmental analysis.
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Figure 1 — Plasma and seminal plasma concentration of oxytetracycline LA

(ng/ml; mean = SD) administered at 10 mg/kg.
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Figure 2- Plasma and seminal plasma concentration of oxytetracycline LA

(ng/ml; mean + SD) administered at 20 mg/kg.
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