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ABSTRACT

Tlurty-five Jriesian calves in one of Gharbia governorale farms. were divided inlo 3
groups: first group 15 healthy pre-ruminant. second group 15 healthy ruminant and
third group 5 diseased pre-ruminant calves . First and second groups were injected
with vnce of marbofloxacin at a dose of 2 wmq/kg b.ao. either by i.m., s.c. or i.v. route (5
calves for each route of Injection), while grd group was infected with once by i.nv. route
al the same dose. Blood samnples were collected from cach calf just prior to the drug in-
jeciion. 1/2, 4, 8. 12, 16, 20, and 2-th post injection _[or deterinination of marbofloxacin
concenttyations by HPLC with UV detector .

Maibafloxacin concentralions in the plasma of healthy pre-ruminant calves at 41 af-
eri.m.. s.c. and iv. injection were 0.98, 0.85 and 0.95mg/mil respectively, whereas, in
healthy ruminant culves it were 0.82, 0.80 and 0.66img/ml respectively af ihe same
time, Afler 12h it were 0.55, 0.48 and 0.51mg/ il in healthy pre-ruminant, and 0. 18,
0.27 and 0.083myg/ml in healthy runiinant, while afler 20h il were 0.34, 0.24 and
0.37mg/ml in healthy pre ruminant. and 0.060, 0.063 and 0.044mg/ml in healthy ru-
minant ones after its L., s.c. and i.v. injection respectively. The plasma levels q([“mar-
bofloxacin cfter its L. m. injection in pre-niminant calves were 0,55 and 0.66mg/ il afler
12h, 0.34 and 0.45mg/ml ajter 20h, and 0.25 and 0.40mg/ml after 24h in heallhy

and diseased calves respectively.

INTRODUCTION

luoroyuinolones are one of the most uselul classes ol antimicrobial agents used 1n laman
and animal iedicine today. both because of [heir spectrum and their physico-chemical proper-
tles. As such, their popularity in cllnical situafions is increasing (Wolfson and Hooper, 1989,

and Sarkozy, 2001). These fluoroguinolones ware devoloped with addltion of a fluorine alom to

Mansoura, Vet. Med. J. (37 - 48) Vol. VI, No. 1, 2004



El-Sheikh, W. M. A. 38

the basic quinolone struclure. which exiend its spectrum ol baclericidal activity {o includc
Gram-posilive bacteria beside bactericidal aclivity which divected essentially agains( Gram-
negative bacteria due to presence of quinolone nucleus. furtherniore, prescnce of the piprazine
cycte extends thie spectruin further to include pseudomonas and mycoplasmas (Hooper and
Wolfson, 1993, and Appelbaum and Hunter, 2000). Marbolloxacin one of a recent member of
third generation of this fluoroquionlones has a flat structure that allows Us insertion hetween
the chains ol the DNA molecule and acls as cocentration-dependent antibfotics for Gram-
negallve bacleria, whereas their action against certain (iram-positive baclcria Is gencrally con-
sidered to be (ime-dependent (Bryan and Bedard, 1991; Petracca, 1993 and Bousquet-Melou
et al, 2002).

Marbofloxacin acts dircetly on the bacterial UNA by penctrating the bacterium by simple dil-
(usfon and the (avget is a bacterial enzyme DNA gyrase which responsible for the super eolling of
bacterfal DNA, thus allowing the compression ol 1300 mim ol DNA in onc cell, Lthe size ol which
Is approximalely 2m. So through this irreversible and specifle inhibition ol super colling (he mar-

bolloxacin causes death of the bacteria by two dillerent mechanisims:-

a- Which is common Lo all gquinolones: afiecs bacleria during the multiplication phase, kihib-

Its ccllular replication and blocks respiration. Jeading to bacterlal death.

b- reported for fluoroquinolones: requires acither cellular division nor protein synthesis thus

responsible for faster bactercidial action and is not dosc-rclated.

These sncchanisms enable marbofloxacin 1o inhibil both mulliplying and inactivie bactceria

(Bryskler. 1993, and Hooper and Wolfson 1993} .

On e oither hand, marbolloxacin unlike many baclerfeidal antiblotlics atlacks the internmal
clements of the bacteria: parlicularly the genclic maierial, that causes destruction of each bacle-
rlum by filamentation leaving the baelerial wall Intact. This process therelore limiis Lhe disper-
sion of any c¢idoloxins in the body and the dramatic deferioralion in the animal's general condl-
lion (Hooper and Wolfson, 1993). Another criteria of marbofloxacin ils dillerence in particular
from othier fhinroquinolones on accouni of s oxadiazine ring whieh gives the wmolecule counplete
bioavailability. cxeellent tissular dilusion, lower mtaimuny inhibttory concentrafions for major
pathogens and long climination half-lifc (Bergogne-Berezin, I1897). As concerns in catile, this
elimination varles according to the maturity ol the animals; (I-¢) iitnmature climination organs
lead to prolonged persistence of the molecule in the body (Petracca, 1993 and Thomas et al,
1994) .

The aim ol Lhis work is conecrned Lo study the marbolloxacin levels in calves (pre-ruminaat;

healty and discasad, and ruminanti) alter iis injeclion with diffcren! rouies [i.m.. s.c. ur t.v.).
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MATERIALS AND METHODS
A-Drug:-

Marbofloxacin :- {(Marboeyl R 10% injectable solution. Vetoquinol). It is a new 3rd generalion
fluoroquinelone generally have a good therapeutic antibacterlal eflect for cattle. pigs. dogs. cats
and other species but it is developed by Veloquinol exclusiviley for Veterinary use lor aral and
parcnlerat administrations ta callle; including lactating dairy cattle, and pigs for (reatment ol
respiratary discascs (Hooper and Wolfson, 1993 and Thoulon et al, 1999). Il possesses
unique phanmnacokinetic propertics which distinguish it Irom other third generation quinolones

(Hooper and Wolfson, 1993) .
B- Animals:-

Thirly-live I'ricsian calves in one of Gharbia governorate farms, were divided 1o 3 groups: [irsl
group 15 healthy pre-ruminant, second group ol 18 healthy ruminant and third group 5 sick
pre-ruminant calves. First and second groups were injecled with one dose of marbolfloxucin at a
dosc of 2myg/kg b.w. cither by L.nt., s.c. or i.v. ronte (5 calves for each route of Injecltion). while
ard group wus injected with onc dosc by i.n, route al the same dosc ralc (as recommendced by

manufaeturer).

C- Sampling:-

Blood saimples were colleeted [rom each call’ just prior (o the drug injection. 1/2, 4, 8. 12, 16,
20. and 24h post Injectton. Blood plasima were slorcd at -20°C untll estimation of drug conceu-

tratlons. Marbollnxacin molecule was measured by [IPLC with UV dctector with quantilation luan-

its of 0.01myg/nil according to methods described by McKellar ct al (1999).
D- Statistical analysis :-

Werc carried oul according to Snedecor and Cochran (1967).

RESULTES

In hcatthy pre-ruminant calves, the plasma eoncentrations of marbofloxacin at 4h aller t.an.,
s.c. and Lv. injection were 0.98, 0.85 and 0.95mg/mi. while in hecalthy ruminant ones it werce
0.82, 0.80 and 0.66mg/ml respeclvely. Aller 12N it were 0.55, 0.48 and 0.5 mg/ml in healihy
pre-ruminant. and 0.18, 0.27 and 0.083mg/iml in healthy ruminant, while alter 20h it were
0.34. 0.24 and 0.37mg/ml in healthy pre-ruminant, and 0.060, 0.063 and 0.044mg/ml In
healthy niminant oncs alter its i.m., s.c. and f.v. injection respectively as sliown in Table (1 and
2} and Fig (1.2 and 3).
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After 1.m. injection of marbolloxacin in pre-ruminaut calves the plasma levels after 8h were
0.72 and 0.78mg/ml. and after 16h were 0.44 and 0.551ng/ml In healthy and discased calves re-
spectively as shown In table (3) and fig (4).

DISCUSSION

The present study showed that, concentrations of marhofloxacin in the plasma of healthy pre-
rumlnant calves at 4h after i.an., s.e. and i.v. injection werc 0.98, 0.85 and 0.95mg/ml. while In
healthy ruminant calves 1l were 0.82, 0.80 and 0.66mg/ml respectively at the samic tine. Aficr
12h It werc 0.55. 0.48 and 0.51mg/n] in hecallhy pre-rinninant, and 0.18, 0.27 and 0.083mig/ml
in hecalthy ruminant, while after 20h it were 0.34, 0.24 and 0.37mg/ml in healtlly pre-naninat,
and 0.060, 0.063 and 0.044n1g/ml in healthy ruminant ones after its L.m., s.c. and Lv. injection
respeclvely. These results refleeted a very good absorption of marbofloxacin with dillerent roules
ol Injectlon used and Its plasma levels in pre-rumninant calves were still ahave its corresponding

levels recorded in ruminant oncs hy considerable values.

Nearly similar results were recorded for healthy pre-ruminant calves by (Petracca, 1993 and
Thomas et al, 1994) and for heallthy runminant ones by (Petracca, 1993; Drugeon et al, 1994
and Banting et al, 1997). Thcy mentloned that, of 41« aller i.m.. s.c. and L.v. administralions ol
marbofloxaein {0 heallhy calves its levels In plasma were 1.02, 0.92 and 0.99mg/ml in pre-
ruminant whereas It were 0.89, 0.93 and 0.7 lmg/ml in rumlinant while aftcr 121 it were 0.60,
0.55 and 0.58mg/inl in pre-ruminani, and 0.25, 0.35 and 0.098mg/ml in rumiinant calves rc-
speclively . The authors concluded thalt, these dillerences between plasma levels in pre-roeminant
and ruminand calves may be due to immaturity of climination organs jn pre-ruminaut calves
that Icad to prolonged pcrsistenee of the molecule in the body (Petracca, 1993 and Thomas et
al, 1994). Finally thcy found that, In the pre-ruminant calf, 10% Is eliniinated In the bile and
75% In ihe urine and (hese proportions are diffcrenl 1 ruminants; In dairy cows 1% in nilk,
54% in faeces and 45% In urine, that can be explained by the Immaturity of the hepatic system
In prc-ruminani calves. In this respeet (Committee for Veterlnary Medicinal Products, 2000)
mentioned (hat marbolloxacin was well absorbed aficr oral and parcnteral administralions for
calves and in comparing its pharmacokinetics in pre-ruminant and ruminant, they found that
both absorplion and eliminatlon were slowcr in pre-ruminant and the bloavatlability approached
100% after i.m. and s.c. admlnistratlon. Otherwvise (Petracea, 1983 and Thomas et al, 1998)
stated that, marbolloxacin bioavailability by parenteral route In the cail is 90 to 100% and its
clearance in pre-ruminant calves arc hall lts rates rceorded in dairy cows. Furthermiore, Dru-

deon (1994) and Scott (1997) mentioned thal marbofloxacin absorption {n cattle from the ad-
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nministralion site is very good regardless of the administration route nsed and this rellected in
the very high absolute bloavallability, but the prescnce of divalent catons {caleiunmy, magne-
sium Y can alfeet this absorption, In general, (his long persistence ot luoroguinolones e the
plasma may be attributed to substtulion of hydrogen atoins by Nuorlnes at position 8 ol the ring
and on the medhyl of the alkyl chain that diminlshes ils rate of degradation and climinatlon

(Dudley, 1991 and Sarkozy. 2001) .

On the other hand, this study revealed that, whien marbolloxacin injected i pre-
runinant calves the plasma fevels were still slightly high in sick than heallwy ones, (L were 0.55
and 0.66my /ml alter 12h, 0.34 and 0.45mg/ml afterr 20h, and 0.25 and 0.40mg/ml after 24h In

healthy and sick calves respeclively.

Nearly similar resultes were rccorded by (Petracca, 1993 and Thomas et al, 1994) They
found that, afier 12h marbofloxacin level in plasma was 0.60 and 0.69n1g/ml, and altcr 24l was
0.30 and 0.43mg/ml in healthy and sick calves respectively after its ian. injection . The authors
added that, (his non-significant diffcrence is probably linked to some reducton in cenad clear-

ance in sick calves and does not require an acdjustnent of tlie dose.

Finally it could be concluded from this stady thal, alter infection of marbolloxacin in calves
(pre-runmiinant: healthy or sick, and ruminant) with different routcs it rapldly achiceves high
concentrations that are malintalned over a long periad ol thne and its concentrations lu pre-
ruminants were still above its corresponding levels in ruminants with constderable values whicl
must be pu{ in mind with drug using . On the othey hand, although the difterence in plasina fev-
cls between healthy and sick pre-ruminant calves was noni-significant but it Is considercd one ol

a good deug eriteria .
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Table (I) : Marbofloxacin plasma levels in healthy pre-
ruminant calves following its injection at a dose
of 2mg/kg b.w with different routes (pg/ml).

Time of im. | 5.C. iv.
sampling (n =5) (n=5) (n =5)
mean + SD mean = SD mean + SD
Pre-injection 0.00 0.00 0.00 B
i/2h 1.62 + 0.062 1.41 +0.063 3.98 +0.083
- 4h 0.98 + 0.029 0.85 £ 0.042 0.95 +0.038
8h 0.72 £ 0.034 0.64 +0.037 0.75 + 0.029
12h 0.55+0.038 0.48 £ 0.029 0.51 +0.037
16h 0.44 + 0.062 0.30 + 0.063 0.46 + 0.08)
20h 0.34 + 0.042 0.24 +£0.037 0.37 £0.029
24h 0.25 + 0.081 0.20 + 0.063 0.28 +0.062 |

Table (2): Marbofloxacin plasma levels in healthy ruminant

calves following its injection at a dose of 2mg/kg
b.w with different routes (1g/mi).

Time of .m. S.C. Lv.
sampling (n=5) (n=3) (n=5)
L mcan + SD mean = SD mean+SD
Pre-injection 0.00 0.00 0.00
- 1/2h 1.32 + 0.062 1.00 + 0.063 3.90 + 0.081
4h 0.82 £ 0.042 0.80 £ 0.037 0.66 +0.062
gh 0.46 + 0.038 0.61 £ 0.029 0.27 £0.037 |
. 12h 0.18 +0.041 0.27 £ 0.062 0.083 = 0.006
|Gh 0.085 £ 0.006 0.093 + 0.0006 0.070 + 0.008
20h 0.060 + 0.004 0.063 £ 0.004 0.044 £ 0.008
24h 0.038 + 0.006 0.040 £0.004 | 0.020 +0.003
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Table (3): Marbofloxacin plasma levels in pre-rummant calves
(healthy and sick) following its i.m. injection at a dose
of 2mg/kg b.w (ug/ml).

Time o?._gamplmg Healthy Sick
(n =5) (n=5)
L ___mean+ SD | meanxSD
___ DPre- m]ectlon ction | 0.00 | 000 |
B [/2h 1.62 +0.062 1.68 +0.08
| 4h R 0.98 +0.029 098007
8h 0.72 +£0.034 _ 0.78+0082 |
. 12h 0.55 + 0.038 0.66 £ 0025 |
16h 044 +0.062 __0.55+0081 |
20h  { 034+0.042 0.45 £0.063
. 24h 025+0081 |  0.40+0062 |

—e&— pre-ruminant
- —#&-— ruminant

Plasma levals 1

(wg/mi)

0.8
) 06 |

0.4
' oh 112h 4h enh 120 16h 20h 24h
L._ _ Time of sampling

Fig. (1): Marboﬂoxacm plasma levels in healthy calves (prL-
ruminant and ruminant) following its i.m. injection at a
dose of 2mg/kg b.w (ug/ml).u
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Fig (3) : Marbofloxacin plasma levels in healthy calves (pre-
ruminant and ruminant) following its i.v. injection at a
dose of 2mg/kg b.w (Lg/mi).
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Fig (4) : Marbofloxacin plasma levels i pre-ruminant calves
(heatthy and sick) following its i.m. mjection at a dose
of 2mg/kg b.w (pg/mi).
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