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PEARMACOKINETICS AND DOSAGE OF OXYTETRAQOYCOLIKE
IN BUFFALOES

Bukhtisr H. Shah, M. Nawaz and 1. Jeved
ABSTRACT

Piasma conoantrations of oxytetracycline have beon messured
in adolt normal buffaloes efier s single dose of 7.5 mg/ky and
vharmacakinetio snalysis wan donw by one compertment open
moedel. The volume of distribution was 2 1%4-.01 1/kg indicating
the maximum penetration end tissuelocslization. The luager half-
life for elimipation (28,2 4+ 58 h} in buffelows than in other
spucies wes found to be doe to lower glomerular filirstion rate.
Lody olearancs, the sum of all clearance processca, was 5d + 17
tml/kgth, Beetd on these studies, priming and maintanance doass
weore suggested as Band 2. 2mg/ky at 24 h interval and 9 and 8 3mgf
kg at 48 h dosing interval, reepectively. The icHuence of divensed
zonditions on the predicted plaama levels of drug remaine to bo
verifjed experimentslly.

IXKTRODUCTION

The environmental and gepetic variations can inflaence the phymiologieal,
bigehemicel and phisrmeeological parameters of @ population, Such variations
have beent abwerved in the renal plomerular filtration rate (QTR), blood and
urine pH and renal exeretion of urea in wheep (Naway and Shah, 1984). Simi-
Iarly, the glomerular filtration rate war af lower magnitude in buffalces when
sompared with vther specica of animala (Hassan e af., 1978 and the drugs sudh
as pxytefracyeline, which nre exersted maioly through glomeroisr filiration,
may peraiat io tha body for longer periods of time, iy having different dossge
requirements. Therefore, an optimal dosage schedule should be beasd on the

pharmacokinstic parametora determined in the species sod environments in
which the drug i1 to be nsed olinioally.

Nepartment of Physiclogy and FPoarmacology, University of Agricolture,
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xytetracycling Kinefics 1n Buffalges

Oxytetraoyeline is & broad spectrum sntibiotic which is commonly ueed
in veterinary clinies and vory few atudies hava hoen carried out on its disposi-
tion kinetics in boffsloes, In view of this, the pharmacokinatios of oxytetracycline

was performed te establish the optimel dozage regimen in the adult Luffaloss.

MATERIALS AND METHODS

The pharmecakinstice of oxytetraoycline was investigated in eight feraale
buftaloes. All ths snimals were ¢linically healthy and maintainsd nader similec
manegemental conditions at the Livestook Produotion Research Inatitute,
Bshadernagar, Okars. The sverage weight of the animals wae 028 kg (range :
5B8-638 kg).

4 eontrol venous bload sample wes drawn from ewch enima]l before drug
administration., Uxytetracycline (Oxytetrsoyoline. 100 I'VE injection, Phzer
Laba, Ltd., Pakistan) was injected intravencuely st the dosage rata of 7.5 mp;
kg body weight. Followlng drug sdministration, bluod samples were collected
in heparinized centrifuge tubes through plastic venous csonuls placed ia the
left jugular vein of esch animsl The blood samplees were deawn st 5, 10, 15,
and 30 minutes post-injection, then at hourly intervala until 9 hoars followed
by the samplea colleoted at 12, 15, 18, 24, 36 snd 4% houra, The blood aamplus
wore cenkrifuged aad plasme was asparated for the deterininstion of cxytetra-
cycline by miorobiological assay desoribed by Arest of ol {1971),

The plasma concentration of oxytatranycline versus time data for esch
animal were mnalysed separately and the rate of decline in plasms drug eoncent-
ration was caloulated by leaat aquare regression anslysis. The pharmaopkine-
tie parameters of ons compertment modsl were determined by the methoda
deneribed by Baguot (1877

Repal GFR was determined by mensuring the renal elearanos of endoge-
nnus creatinine,  The endogenous creatinine in the plasma end urine samples
was aneasured by the method of Bonsnes and Tavssky {1945) The renal
ulearanee of endogenvus creatinine snd axoganous itulin have shown ainilar
values in ruminants {Nawaz and Shal, 1984), thersfore, the rensl oleatsoce of
endogenons ereatining is & satisfactory index of the GFR.
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- RESULTS A . .

The ox;rtuimuyulina plasma Gnncantrﬁtinn fman:il+ SD} ag:;inah tima
after inbeavenous administration in buffaloes (n=8) ia Ahuwu in Figl. The
plagms conoentration of the drug revesled disteibution phase which paesed
during the first hour post-injection, therefore; in all experimsents pharmacokine.
tio nnnlyuu has been performad hy one-vompartinent model. The phurmacuki
netio pl.rl.me-tara ol mr.ytetrauyﬂlmu fullowing o single dose have been present.uui
in Tublo 1. The ht'lf-llfe of the drug rangsd batwesn 23 to 33 hours. Thers
wag ga]ow deolios io the plasma concentration of drug and the therapeutio
level in moit cases peraisted in the body for about 48 hours after drog adminis-
tration, and tho average plasms eoncentration at that time was 103 pg/ml
The l.ppuant volome of distribution {V4 ) relates the dru g uanﬂantutmn in plasma
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Sig.1Plasma concentration (means S0} of gxytetracychne
afgainst time atter intravencus administration of
single dose (A5 mgskg)ito buffag|oes (n=8)
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Oxytetracychine Rinetice in Buffalges

Table 1. Fharmacokinetic pwremelers (mean + 8N of oaykstracycline in
buffaloes foligwing an intravenous injection af o single dose (7.5 mplkg).

Kinetio parameters pnd unita Maan + 51
B {pgml) : Zero tlme drug concentration 3.63 + 175
S h—1) : Elimination rete constant 0.0254 4+ 0,003
td (h) 1 Blimioation half-life B2 + 5.2
¥d [17kg) : Apparent volume of distribution 212 + 0.11
Cla (mifhikg) : Body clearance 63.8 + 17.%
1,03 4 0,30

Cp (48 h) fugiml) : P'lasms coneentration st 48 hours

to tha total amount of drug in body after distributien cquilibrinm has baen
attained and its sverage value wes 2,12 4 0.11 Vkg. Body clearance [Cla)
represents the sum of mwetabolic apd excretory procssses and ia the volume of
blood completely olemred of & drug in & unit ¢ime, The mean+SD value of Cig
wos 83,8 + 17.3 mlfhjkp, The renal GFR revesled average + SD walus of

2.00 4+ 0.64 mlmin/L0 kg,
DISCUSSION

Oxytetraoyoline showed rapid distribution phsta ss compared to thet of
elimination and the plasmna concentration of the drug one hour after intrave.
nous injection, showed a monc-exponsutial decline, In view of this, one
compariment model adequately desoribes the pharmecokinetic behavigur of
oxytmtraeyelipe in buffsloes, The sversge balf-life of the drug was 28 hin
bufialoes which is longer than 20 b in cows (Luthman and Jaoahsaon, 1662},
10.5 b in horses {Pilloud, 1873), 22 h ia shesp{unpublished data} and 8 b in doga
(Baggos <f al., 16775, The principal elimination process for oxytetravycline is
the glomeruler filtration bevause the drug is not metsbolised in the body,
The GFR in bufisloes is quite lesa ns compared to that in cows, sheep (Nawaz
sod Shab, 1884) and dogs {Baggot et al., 1977} in which the values are 8. 1,129
and 44.2 ml{min/10 kg, respeatively. The much lower GFR in buffaloes than
tu other spusies would oxplain the observed differences in half.lifs. Vari-
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ations in the extent of diatribution of drug in body Anids and tissues mnd, to
n much lesaer degroe, in binding to plasma proteine may also influspes the rate
of ellmiontion, Analysis of vnsuceessful sntibiotic trestment bas shown that
inadaguute wntibiotic eoncentration in tissuea is the most frequent cause of drug

inctfeotiveness (Kise of 2/, [876), It hes been shown that oxytetraoycline from

palyvioylpyrrolidone {PVP) formulation i repidly sbsorbed (Iwmmelman and
Drreyer, 1981} and has the mazimum tissue penstration. So the higher sntihiotic
roneentrations in figsue extravascular fluida are probably more important then
in blood in determining the outouine of therspy of infections localized in tissues
ather then blood. Hut tha susceptibility of bacteria to the metion of oxytetra-
cycline varies not only betweon apesies but also between straing within the
simls 2pedick, Fur majority of orgeniama that show susecptibility to oxytetrs-
vycline, the geTum oenvantration range of 1,26 to 5 00 pg/ml may be considerad
therapeutio (Baggot ef al,, 1977).

With a convenient dosnge interval, valoulation of the maintsnance dose
{D}, a8 given below, iz based on the minimum effective concentration (Cp min)
atid the reluma of distribntion (Vo ) :

@ [t

D = Cp (min). Vg {e _ 1)

The priming doso is ealeulated by omitting~1 in the mbove squation.
Taking 48 hours aa & aouvenient and suitable dosiog interval, with an adequate
Cp (min) of L35 uginl and using tha values of ¥4 and & given in Table b, the
priming and maintenance dosea were valaulated as D end 6,3 mgfkg, respectivaly.
At & reduged dossgo interval of 24 hours, the priming and musintenaooce doses

will ba 5 and 2.2 mg/kg, respectively. Tha expsrimental varification of predie-

tion and infieence of disersed conditivns novds to be investipated.
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