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BIOLOGICAL AVAILABILITY OF CHLORTETRACYCLINIUM CHLORIDE IN SHEEP AFTER
ADMINISTRATION OF VUBIVET C prm.a.uv. IN MILK OR WATER
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The standard chiortetracyclinium chloride biological availabifity
and other pharmacoldnetic parameters were observed in adult sheep
of the Slovak merino breed after administration of Vubivet C prm. in
milk and in water. Both groups were given chlortetracyclinium
chloride in Vubivet C prm. a.u.v. preparation (Biotika, Slovenska
LZupéa, Slovak Republic) in a single dose of 20 mglkg five weight
accounting for 6.66 g of preparation per 10 kg live weighi. The
preparation was administered per os in 2 % suspension by probe.
Chiortetracyclinium chloride concentrations in blood serum were
determined chromatographically after 1, 3, 6, 12 and 24 hour,
according to Sokof and Malisova (1994) with liquid chromotograph.
After adminisiration of Vubivet C prm. in milk, significantly lower serum
concentrations of chiortetetracyclinfum chiloride (p.05) were detected
at 1, 3, 6 and 12 hours as compared with the comparison standard in
water. The ratio belween the fotal area under the curve of
chilortetracyclinium chioride concentratfon in the blood serum after
Vubivet C prm. administration in milk and water indicated that biological
availability of Vubivet C prm. administered in milk is 33.79 % lower
than in water. When the preparation was applied in water the biological
half-time of chiorietracyclinium chioride was 8.64 hrand 8.82 hr when
applied in milk. If antimicrobial therapy of sucklings fed milk is
necessary with this preparation, or other peroral preparations on the
basis of classical fetracyclines, we recommend them fo be
administered in water or other liquid. After application or before
administration (at an interval of 2-3 hours) mifk or milky feed mixture
may be given. The above mentioned recommendation is supported
bythe finding that serum concentrations of chiortetracyclinium chioride
after administration in mifk are higher than the MIC but the obtained
values would most likely not be effective in medium susceptible strains.
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INTRODUCTION

Pharmacokinetic and biopharmaceutic studies have shown that not the
dosage but the concentration of a drug in systemic blood and in the biophase,
is decisive for a therapeutical effect. From this knowledge the term biological
availability is used to mark the efficiency level of an administered drug. For
objective evaluation of this new parameter, drug movement in the body in the
stage of its liberation, absorption, distribution, metabolism in the organism and
elimination from it began to be observed (Zaturecku et al.,1989a). The former
definition of biological availability (Wagner, 1981) was amended by the Food and
Drug Administration in 1973. Subsequently, Zaturecku (1977,1978) suggested
a new definition of biclogical availability. According to this accepted proposition,
biological availability is defined as the relative amount of drug contained in the
administered medicinal preparation that gets into the systemic blood circulation
and the rate at which this process takes place. When drugs are administered
extravascularly, especially orally, a certain amount of the administered dose will
never get info the systemic circulation, i.e. the biological availability is not
complete. In relation to incomplete biclogical availability, besides increased
systemic clearance, insufficient absorption plays a significant role which is
affected by various endogenic or exogenic factors including food (Barr and
Riegelman,1970; Smyth,1964; Barr,1969; Jeminet.1969). Even though the
amount, composition and time interval between food intake and drug treatment
mare often influence velocity than the quantitative feature of absorption, it is
presumed that enteral absorption with ingested food remains unaffected only for
a small number of drugs (Jarog et al.,1987). The amount and composition of food,
or enteral chyme may slow down not only the disintegration of solid drug forms,
so reducing dissolution of effective curative substances in the enteral fluid but
may also bind the drug physically or chemically (Scheler and Blanck, 1977
Brodie,1964).

Significant chemical interaction between tetracycline antibiofics and
calcium’ caseinate, or ions of bi-or trivalent metals™ (calcium, aluminium,
manganese, magnesium, iron, copper, nickel, bismuth) resulting in production
of very slowly absorbable and antibacterially ineffective chelate complexes is
generaﬂ known (Zaturecku, 1989; Netter, 1972; Remmer, 1972; Hiavka and

octhe,1973 et al.).

With this in mind the following captured our attention: the instructions for
administration of premix Vubivet C prm. a.u.v. which contains tetracyclinium
chloride recommended administration not only in water or tea but also in milk and
milky feed mixture. This stimulated us to start observations of the degree of
biological availability and other pharmacokinetic parameters of tetracyclinium
chloride in sheep after single application of this preparation in water or milk.

MATERIALS AND METHODS

_ Characteristic of the preparation. Vubivet C prm. a.uv. is a powdered
mixture, brown in colour, with a characteristic’ smell, confains’ 3 % of
chlortetracyclinium chloride.

Experimental group. The experiment was carried out in 8 adult sheep of the
Slovak merino breed, weighing 40-50 kg. The experimental sheep were divided
into two groups. Both groups were given chlortetracyclinium chloride in Vubivet
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C prm. a.uv. preparation (Biotika, Slovensk Lzupca, Slovakia) in adose 20
mg/kg of live weight equivalent o 6.66 g of preparation per 10 kgbof live weight.
The preparation was administered per os as 2% suspension by probe. Individuals
from the first group were given Vubivet C prm. in 333 ml water, the second group
in 333 ml milk. Yubivet G prm. administered in water represented a comparison
standard. Chlortetracyclinium chloride concentrations In blood serum were
observed at 1, 3, 6, 12 and 24 hours_aiter application of the preparation, We
determined _chlortetracyclinium chioride chromatographically, acc:ordinl% to
Sokol and Matisova g994), using a liquid chromatograph Hewlett Packard,
Avondale, PA, USA (1050 series), at a wavelength of 360 nm with a sensitivity of
0.05 pg.mi”'. The elimination constants were calculated according to 2 mono-
compartmental pharmacokinetic model from the descending curve over an
interval of 3-24 hours. Biological half-time was calculated as follows: In 2/ke. The
area under the curve (AUG) of chlortetracyclinium chloride was determined by
numetrical integration of data usm% the linear trapezium rule, We did not use the
transferring data principle. The following parameteres of biological availability
were observed: C max (maximum concenirations), T max (time of maximum
concentration onset) and AUC (area under the curve) of chlortetracyclinium
chloride concentrations. Statistical significance was estimated by Student's t-fest.

RESULTS

Figure 1 illustrates the dynamics of changes in serum chlortetracyclinium
chioride level in sheep after single application of Vubivet C prm. preparation in
water and in milk. The figure shows that there are significant differences in the
height of serum levels in serum chlortetracyclinium chloride concentrations
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Frgure 1. Biood serum concentrations of chiortetracycline chloride (20 mg/kg) in sheep after single
administration of preparation Vubivet C prm. a.u.v.
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between Vubivet C prm. administered in water and in milk (quantitative
differences), but the pattern of change over single time sections was substantially
similar. Similarity in the dynamics of serum level changes were recorded in the
ascending as well as in the descending part of the curve. At all ocbserved time
intervals (1,3, 6,12, and 24 hr.) we registered higher serum levels of tetracyclinium
chioride after administration of Vubivet C prm. in water then after administration
of the same preparation in milk. Except for 24 hours, the differences between the
measured values were statistically significant (p<0.05). Maximum serum
concentrations were recorded 3 hours after administration of the preparation in
water {2.2 pgml™'y as well as in milk 1.72 pg ml™). Therapeutic concentrations of
chiortetracyclinium chloride (MIC over 0.5 ng ml™") were recorded even 12-14
hours after application in both water and milk.

The biological half-time of chlortetracyclinium chloride after application of
Vubivet C prm. in water was 8.64 hr and after application in milk 8.82 hr.

DISCUSSION

Classical tetracyclines compared with the modified compounds
(demeciocycline, metacyciine, clomocycline, lymecycline, rolitetracycling) or
tetracyclines of the second generation (doxycycline, minocycline). and
particularly of the third generation (thiacycline), have lower stability, solubility, less
perfect absorption from the gastrointestinal tract, or possibly weaker penetration
into tissues. Despite this, these preparations remain in veterinary medicine partly
because any differences in antimicrobial spectrum among tetracyclines detected
in vivo are slight and itis not clear whether these differences are significant
even in vivo (Wenke ef al., 1984).

Out of the three classical tetracyclines, chiortetracycline is absorbed most
incompletely and irregularly. It is thought that the digestive tract may substantially
influence the biclogical availability of tetracyclines particularly by limiting the
absorptive capacity of the intestinal mucosa concerning the particular tetracycline
antimicrobicum. Vonderbank (1956) showed that after a single peroral therapeutic
dose of tetracycline, maximum serum values of 1.0-1.5 pg ml" are reached or
20-3.0 pg mi after repeated administration; after single administration of
chlortetracycline these are approximately the same but after repeated
administration there are lower values (1.5-2.5 ug mi! ). Higher serum levels may -
occur (Schatz,1973; Vesell, 1975, Heilmayer et al., 1969; Neusch!, 1988; Neuschi
1989: Neuschl, 1991; Kietzmann ef al.,1995).

Previous favourable reports of studies directed towards improvement of
classical tetracycline absorption from the gastrointestinal tract with simultaneous -
citric acid or phosphate administration were not confirmed in later studies and
did not bring the expected effect (Wenke et al.,1984; Pollet et al.,1983). These
authors found that if this combination is to have definite importance, it is necessary
to add citric acid or phasphates in high doses (5 times more than classical
the teiracycline antimicrobicum). The affinity of tetracyclines to calcium and
other ions is very high,

Therefore it is not surprising that food containing calcium and jons of
other bi-, or trivalent metals (aluminium, manganese, magnesium, iron, copper,
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nickel, bismuth) significantly influences absorption of classical tetracyclines
predominantly. Zaturecku et al. (1989) and Jaro$ et al.(1987) showed that after
administration of equal dose of tetracycline antibiotics, 50-80 % lower plasmic
concentrations were detected in individuals who took tetracyclines after meals
compared with those who took them in the faeting state. They also obeerved that
absorption of tetracycline antibiotics is lower, especially when milk or antacids
containing calcium, magnesium and aluminium cations are used simultaneously.
There is no doubt that milk can improve gastrointestinal tolerance of tetracyclines,
but on the other hand, as a consequence of generating very poorly absorbed
complexes of tetracyclines with calcium caselnate and calcium ions (with the
exception of doxycycline and minocycline) serum tetracycline levels may remain
low and their effect decreased. In an extreme case the treatment might fail (Jarog
et al., 1987). The instructions for administration of Vubivet C prm. preparation
containing chlortetracyclinium chioride, recommended adminisiration also in
0.2-0.4 % concentration in milk. We did not apply recommended concen’trﬁa\tion
{0.2-0.4 %) because at a chlortetracyciinium chloride dose of 20 mg kg™ live
weight, it would be necessary to administer large amounts (as much as 1.665 |
per 10 kg of live weight in 0.4 % concentration) that would inevitably influence
the elimination of chiorietracyclinium chloride.

There were quantitative differences in serum chlortetracyclinium chloride
levels but the dynamics of changes over certain time intervals were similar for
water and milk as the diluent. We recorded significantly higher serum
concentrations (p<0.05) of chlortetracyclinium chloride after administration of
Vubivet in water, with the exception at 24 hours. Based on the ratio between
the total area under the curve of chlortetracyclinium chioride concentration in the
blood serum after Vubivet administration in milk and water biological availability
of Vubivet administered in milk was 33.79% lower than in water. The longer
biological half-time of chlortetracyclinium chloride after administration of the
preparation in milk indicates, at the same time, its slightly delayed enteral
resorption, Considering our findings and the fact that average bacteriostatic
concentrations for most gram-positive microbes range between 0.2-1.5 pg ml™
and for most gram-negatives between 0.4-3.1 ng mi™ serum {Garrod and
Waterworth, 19680; Ritzerfeld and Miiller, 1962} we do not recommend giving
Vubivet C prm. in milk not even in a low concentration. The recorded serum levels
of chlortetracyclinium chloride after administration of Vubivet C prm. in milk (at 1
hr -0.30: at3 hr -1.72; at6 hr -1.18; at 12 hr- 0.67 pg mi! of serum) as compared
with the significantly higher (p.05) levels after administration of the preparation
in water (at 1 hr- 0.83; at3 hr-2.28; at6 hr-1.72; at 12 hr-1.10 ng ml'1ofserum)
would most likely guarantee a good therapeutic effect only for susceptible strains.
This is supported by the fact that chlortetracycline MIC in very susceptible strains
is generally lower than 1 pg ml”! but in medium susceptible strains it ranges from
1105 g mi™! of serum (Vonderbank, 1956; Wenke ef al., 1984). If antimicrobial
therapy of sucklings fed milk is necessary with this preparation or other peroral
preparations formulated on the basis of classical tetracyclines, we recommend
them to be administered in water or other liquid. After application or before
administration (with an interval of 2-3 hours) milk or milky feed mixture may be
given.
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BIOLOSKA RASPOLOZIVOST HLORTETRACIKLIN HLORIDA KOD OVACA POSLE
APLIKACHIE PREPARATA VUBIVET C U MLEKU ILI VODI

NEUSCHL J. SOKOL J, NAGY J, CONKOVA E, KREMEN J, SUTIAK V1 8ALY J,

SADRZAJ

U ovom radu su prikazani rezuitali ispitivanja biolo8ke raspoloZivosti
hlortetreciklin hiorida kao i drugi farmakokineticki parametri kod odraslih ovaca
slovacke merino rase posle aplikacije preparata Vubivet C u mleku ili vodi. Obe
sksperimentalne grupe ovaca su dabijale hlortetraciklin hlorid u preparatu Vubivet
C (Biotika, Slovenska Lupéa, Slovatka) u jednostrukoj dozi od 20 mg/kg odnosno
ukupno B.66 ¢ preparata na 10 kg elesne mase. Preparat je aplikovan u obliku
2% suspenzije per os putem sonde. Konceniracija hlortetraciklin hiorida u krvnom
serumu je adredivana te€nom hromatografijom posle 1, 3, 6, 12 i 24 sata. Posle
aplikacije preparata Vubivet C u mleku, koncentracija hlortetraciklin hlorida u
serumu je bila znagajno manja (P<0.05) u odnosu na aplikaciju istog preparata
u vodi. Odnos izmedu ukupnih povrdina koje ogranitavaju krive konceniracija
hlortetraciklin hlorida u serumu posle aplikacije u mieku ili vodi ukazuje da se
biologka raspolozivost smanjila za 33.79 % zbog mleka. Kada se preparat aplikuje
sa vodom biclogko poluvreme je B.64 Casa a 8.82 €asa posle aplikacije u mleku.
Ako je neophodno da se sprovodi antimikrobna terapija miadih koji se hrane
mlekom, mi preporucujemo da se preparati tetraciklina aplikuju rasivareni u vodi.
Mieko treba dati ovim mladuncima 2-3 sata pre ili posle aplikacije leka.






