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ABSTRACT 

TInl Iy-fwe jrlesiart calves in one qf OIwrh/a QoVt:'lnomte jamlS. wem divided illio :3 

9rull}Js~ .FIrst gP'JiI[J 15 healthy prc-nIllUrWIlL.. second group 15 heal/Tty mminant and 

thinl q,oup 5 diseased pre-ruminan.t calves. First and second gmups were injected 

with unce oJrnarbq/!oxadIl at a dose oJ2 lHSJ/kg h.m either by Lm., .s.C. or Lv. roule (5 

cHIves (or cad. route of injection), whUe 3 rd group wns {r!leeled with once by i.rH. roHle 

vIttle same do~e. Blood samples were COliCCIC[ljiwll each caij'ju .... t prior to the dmg ill­

.lenton. 1/2, 4. f::t 12, 1 G, 20, and 2411 post ilyecLinJl Jell" dclenninatiort of mnr1x;fioxncill 

COfl<:(-,IIi."ations by fJPLC with UV dCltCClor 

MailX'::{1.0)(:..:Icill concC'rHraUons in the plasma oj lIealllly pn.i-l1(nlinant calves- at 411 aJ­

ler i.,/1. s.c. and Lt). ItVeerlon (veri? 0.98. 0.85 alld OJJ5mg/lII{ respectively, whereas. fn 

Ih.?alth~! ruminant olives it were 0.82. 0.80 and 0.66mg/m! /'especti!>e[y at t/le smne 

lime, f\.fler 12h it were 0.55,0.48 and O.31mg/ml ill lical!hy pnNwniHWtt. and O.IH. 

0.2'1 and O.083my/ml in lteaW1Y mminant, wllile {{iler 20/t fl were 0.34, 0.24 aud 

0.37Il1g/lIIl in healthy pre ruminanl. and 0.060, O.OG3 and Q,()44mg/ml in /tea/Illy Ill" 

minwlt one,,> after its Un" S.c, and Lv. fq}ef:lioll rcsp<.-'Ctively. The plasma levels C;;j fila", 

bojloxacifl qfter its Lm. iqjecUon in pre mminani (xuves were 0,55 and 0.66mg/mi aJter 

1211, U.34 and OA5mg/rnl after 20/l, and 0,25 (md 0.40'l1!J/ml after 24h in heallhu 

and tlL'icased calves respectively. 

INTRODUCTION 

37 

j·'luorOljuinolones arc one of the most u::>cful classes of antimicrobial agents used In htnmm 

and antm<.ll uH.:dl('lnc today, both because of lhd)' spct'trulTI anu their physJeo-chemi1:'ul proper­

ties, As SUCh, their popularity in cllnical situaHons is Increasing (Wolfson and Hooper. 1989. 

and Sarkozy, 2001). TIICSC lluoroquillolones wen; devoloped with addllion of a. fluorine alum 10 
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the basic quillulollC slructure, which {;xleud its spcclnml of bacleticldat acth'ily 10 include 

Gl"am-posiHvc bacteria bestde baetcrJcldul adivity whkh dlreeled essentially agaillst Gmlll­

negative bacleria due to presence of quillolune nucleus, Fu.rthermore. presence of the pipra~jne 

cycle extends jllc spectrum [urlhcr to Include [Jl'>cIJoomonas and mycOIJlasmas (Hooper and 

Wolfson. 1993. and Appelbaum and Hunter, 2000), Marbolloxacin one of a recent member of 

lhlrd gcncl-atiml of this fluoroqutonloncs has a nnl structure thai allows Us insertion hetween 

the chains of the DNA molecule and acts as coccntnttioll-ucpcnd('nt anBblotlcs fur Gnul1-

nf"~aUvc budcria. whel'cas their action against (,('flalll Uram-poslUve bacteria Is generally {'Oll­

sldenxl to be lime-dependent {Bryan and Bedard. 1991: Petracea, 1993 and Bousquet-Melon 

et al. ;t002}, 

Marbofloxacln aets directly on the bacterIal DNA by penetrating the bacterium by simple dlf­

fusJon and the target Is a bacterial enzyme DNA gyrnsc whIch responsible for the Super c-olUng or 
bacteriai DNA. thus allowing the compl"cssloo of 1300 mm of DN,\ tn one cell. lhc sJy..c nfwhlch 

Is approximalely 2m, So through this irreversihle and specific Inhibition of super colling the mar" 

bolloxaeln (,,<\u!:;cs death of the bacteria by two diJl~rc-llt mechanisms:-

a- Which 1H COUllllOll to all qulnolones: alleds baclerla outing the multiplicauon phdse, inhib­

Its ('cllnlar replication and bioclcs rcspiralJon. leading to bacterial death, 

b- repol'tt"t! for fluoroqulnolones: rcquln:s neilller ccllular division nor protcJn synthesis thus 

responsible for faster baetereldiLil action and is not dose-related, 

'nlCse mechanisms enubl{~ marbofloxaein [0 InhlbH both multiplying and inactivtc bacteria 

(Bryskler. 1993. and Hooper and Wolfson 1993) . 

On the mher hand, marbolloxacln unlike many badcrkidal nnlibloUcs attacks the intenml 

clements olth!: bucteria; particularly ti)(! genetic materiaL that causes destructJon of earh badc­

num by lilamcn1atlon leaVing the baelcrial ,vall intact ThIs process therefore limi.ts the disper­

sion of any cndotoxins in the body and the dramatic dclerloralion in the animal's general condI­

tion (Hooper Gnd Wolfson. 1993). Another criteria or marboflo:xacin its dlll'erence in parucutar 

from oiher HHoroqulnolones on account of Its oxatliazinc ring: whieh ghtcs the tnolecule complete 

bioavaHahilHy, excellent tissular dIffUSion. lower minimum InhlbUory concentraUons jtJ( major 

pathogens and long elimination half-llfe (Bergogne-Berezin. 1997). As concerns In caUIc, lhls 

elimination vades according to 1he maturity of the animals; (I-c) immature dimlnation organs 

Jead to prolong(-d perSistence of Ulc molecule In fhe body (Petraeca. 1993 and Thomas et aI, 

1994) . 

Thc aim or this work Is concerned to study the nmrbolloxacln levels ill calves (pre~nll11illaL1!; 

hcalty and diseased, and ruminant) ailer Hs injection with dIfferent TOlljes {Lm., s.c, or 1.v.). 
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MATERIALS AND lIfETHODS 

A-Drug:-

MarboOoxac1n :~ iMarhocyl R 10% injectable solulion, Vctoquinoll. H i;s <1 new :3rr1 gcncraliolJ 

fiuoroquhw!one generally have a good thcrapcuW.: anUlmclerlal dIed lor cattle, pigs, ungs, Cdt;.; 

.and other ;"pcd(';s uut it is developed by Vctoqulnol exf'lusiv[cy for Veterinary U$e for oral Hud 

pareH\erHi Hilminlstr:.lIiOH;'; to cattle; indudiug lactating dairy catttc, and pigs lor IrcaluH'n! of 

respiratory diseases (Hooper and WolfsQn. 1993 Ilnd Thowon et al. 1999). It PIlS;o;l'SSCS 

unique phafm<lcukinctlc properties whIch dislinguisll H from other third generatioll quinoinl1cs 

(Hooper and Wolfson. 1993) . 

B· Anlmals:-

Thirty-fivc Friesian calves in one" of Gharbia govcnmratc hums, were divided to 3 gronps: firsl 

group 15 Itt'al!hy pre-ruminant. second group of 15 healthy ruminant and third grol1P [) sick 

prc·ruminan! cal.ves, First and 5ccond group;;; were lnjc("led with one dose of marboUoxacin at a 

dose of 2mg/kg b,w, eiUlcr by tnL, S.C, or Lv, roulc (5 "a1ves for each route of Inj(X;lioul. wIlllc 

3 rd group was inje('ted wiUl one dose by Un. route <11 [ile same d05(' i"(llC {as recommended by 

illanufac( 11ft'!'], 

Blood samples were collected from each culfjust prior to the drug injection, i /2, 4, R. 12. lB, 

20. and 2411 post lnjection. Blood phtslHa were stored il( ·200C until estimation or dWji nmccn· 

tnlUons. M;w!mlloxadn molecule was measured by flPLC with UV dctedor wIth quanlH-i.ltion Iilll' 

its ofO.Ollllji/lUI Hccording to methods described by McKellar ct 01 (1999). 

D- Statistical analysis :-

Wen.: c<l:rnvtl ouL according to Snedeco:r and Cochran (1967), 

RESULTES 

In hC;)Jthy pn.>ruminunt calves, the plasma eon~cnlrations of marbonoxac1n at 4b after 1.111" 

s_c. and Lv, InjecUon were 0.98, 0.85 and O.95mg;/ml. while in healthy ruminant ones il were 

0.82,0.80 and O.66mg/ml respecUvely. AileI' 12h it were 0.55,0,48 :Jnd 0.51mg/ml il1 healthy 

prc~rumlnHnL and 0.18, 0.27 and O.083mg/ml in ile<llthy ruminant. while arret" 20h it were 

0.34. 0,24 and O,37mg/ml in healthy pre-rumInant., <llld 0.060, 0"063 and O.044mgillll In 

healthy ruminant ones after its Lm .• s,c, and tv, injedion rcspccUvely as shown jn Table II and 

2} and Vig (1,4 and 3), 
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AflCl' LIll, Injection of marlrofloxaeln In prc~rUInlnant calves the plasma levels after 8ll were 

0.72 and O.7Smg/ml. and after 16b were 0.44 and 0.55mg/mlln healthy and diseased calves re­

specUvdy as shown In table (3) and He; '4), 

DISCUSSION 

Tbe prcSCllt study showed that, com.:enlruUons of l11arboHoxacin In tile plasma of healihy pl'C~ 

ruminant ealves at 4h after Lm., s.c. and Lv. InJectIon were 0,98,0.85 and 0.95mg/mL while III 

healthy ruminant calves il were 0.82, 0.80 and Q,66mg/ml fespcctlvely at the same titne. AflCl" 

12h It were 0,55. 0.48 and 0.5 1 mg/ml in hcallby prc-J'1IUlinaot, and 0.18. 0,27 and 0.08~hut.('/1ll1 

in healthy ruminanl, while after 2Gh it were 0.34. 0.24 antl O,37mgjml in healthy pn::·nllllill<lllt. 

and 0.000, 0.063 and 0.044mg/ml in healthy l"Uminalll ones atter its LIn., s.c. and tv. illjccliol1 

respectively. '111CSC results relleeted a very gootl absorption of marbofio:<udn with dill"erenl roulCR 

of Injection USed and its plasma levels in pre-rumInant calves wcre still ahove its ooncspolldlIl!!: 

levels rccortlcrl In ruminant ones by considcmblc valllc~. 

Nearly Similar results were recorded for healthy pre-ruminant calves by (petracca. 1993 and 

Thomas et al. 1994) nod for healthy ruminant ones by (Petracca. 1993; Dl'ugeon et a1. 1994 

and Banting et al, 1997). TIley mentioned that. of 4h aner i.m .. s.c. and Lv. administrations or 

marboHoxaein to heaUhy calves Us levels 10 plasma were 1.02, 0.92 and O.99mg/mi ill pre· 

ruminant, whereas It were 0,89. 0.93 and O.71mg/ml iu l11m1m;mt whIle alter 1211 it were 0,60. 

0,55 and O,58mg/ml in 'pre~ruminant. and 0.25. 0.35 and 0,098mg/ml. 1n ruminant {calves re­

speelively . The authors concluded that. these diOcrcnccs between plasma levels in pre-r11minan[ 

and rumimml calves may be due to immaturity of clUninaUon organs In pre-rumlmHlt ('alvc~ 

that lcad to prolonged perslstcnce of (he molecule In lhe body (Petracca. 1993 and Thoma. et 

al, 1994), l::'lnally they found that. In the prc-rullllnant calf. 10% Is eHmlnaled In the bUc Hnd 

75% In the urine and these proportions are dUfcrcnL in ruminants: jn dairy cows 1 % in milk. 

54% In faeces and 45% in urine, that can be explained by the Immalurity of the hepati(' sy,..fcill 

In prc~rumimml calves, In tills respect (Committee lor Veterinary Medicinal ProdUcts. 2000) 

mentioned that marbofioXUcin was wcll absorbed aftcr oral and parenteral administrations for 

calves and in comparing its pharmacokLnetics In prc~rl.lmtnant and ruminant, they Ibum) lhat 

both absorpUoll and eUminatlon were slower in prc-rumillant and the bloavallability approached 

lO<Yti) after I,m and s,c, adminIstratlon. Otherwise {Petraeea. 1993 and Thoma. et ai, 1998} 

stated that, nlarbofioxac~n bloavaUabHity by parenteral route 1n the calf.is 90 to 100% and 115 

clearance in prc~rl.lmjnant calves arc half Its rates recorded In dUiry cows. Furthennorc, Dru~ 

geon (1994) and Scott (1997) mentionecl that marbol1o~"tcin absorption In cattle from Ihe ad-
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minJs\r,ltion site is very good regardlel,Os of the ~dlldnislrutioH lOult: IIs{'d dud thb felleCled ill 

lhe vCly high absolute bloavaHablllty, but the prescw,c of divalent rations (cHlc:ilH1L nmgne· 

slum ,) call alf(.'t:t tins absorption, In gt'llcnd, (Ilt:-; long: persistence of l1ltoroquilloloncl'; ill Lhe 

plasma may be allr:lbulcd to subsutullon of hytlrogen atolHs by Ouorlnc$ al POSItlOll 8 of !he rJilg 

and on the methyl Q[ the alkyl chain thaI dhniulslJes its rate of degradttllon and l'llmlllaliun 

(lJudley. 1991 and Sarkozy, 2001) . 

On the o!\wr hand. ti,l", study revealed thaL, when Ilklrbolloxudll injected LIIL ill pn> 

ruminant ('<JIves Ule plasmu levels were still slightly high in sick Lhan healthy ones. It wl.~re 0.55 

and O.66mg/ml after 1211, 0.34 and 0.45rng/ml ancl· 2011. and 0.25 and 0.40mg/ml aftcr 2411 In 

hcalUw and ~i('k t:alvcs respectively. 

Nearly Bimilar resuHes were recorded by tpetraceB. 1993 and Tbomas et al. 1994) Thl~Y 

found that, anel' 12h marooHoxadn level in plasma was 0.60 and O.69mg/ml, and ancr 2411 \V;tS 

0.30 and O.43lllg/ml jn healthy llnd sick calves respectively after its i.m. inJection, 1111..' du!hun. 

added thaI, lhls ntm·slgnificant dtITc:renee is probably hutted to some redl1('lion in n.:ll;r\ (']«;;1'­

aace In sick calves and docs not require an adjuslment of the dose. 

Finally it could be concluded from t.his st.l1dy thaI. after injection of marbol1oxadn JII r<llve~ 

{prc-ruminill1l: healthy or sick, and ruminant} wilh dHll~l"Cnt roules it rapldly achieves lugh 

concentrations that al'C majntalned over a long period of Hme and its concentral.iolls In pre­

ruminant,'; w(:rc sun above its corresponding levds til ruminants with considerable valtl(~S which 

must be put in mind w1th Ql'ug usIng. On the other hanel, although the dificrcncc in plasma lev­

els between healthy and sick pn>rumlnant calve,,:; was non-signlficanl hut it Is eonsidernl om: {Ii' 

a good drug cri\eri.'l ' 
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Table (I) 

---~-

Time of 
sampling 

Prc:mjecti()l1 
, Il2h 
!-~---... 

4h --l= 8h 
-- :~~-... ~ 

, 
20h 
24h 

: Marbofloxacin plasma levels in healthy pre­
ruminant calves following its injection at a dose 
of2mglkg b.w with different routes (Ilg/ml). 

, .... 
~ 

-~ I.m. s_c. I.V. 
(n =5) (n =5) (n =5) 

mean± SD mean::!: SO mean:t: SD 
0.00 0.00 0.00 : 

1.62 ± 0.062 1.41 ± 0.063 3.98 ±().O83-. .. _. 
0.98 ± 0.029 0.85 ± 0.042 0.95 ± 0.038 

-..... _---
0.72 ± 0.034 0.64 ± 0.037 0.75 ± 0.029 
0.55 ± 0.038 0.48 ± 0029 0.51 ± 0.037 .. _______ c~ ____ ••• 

0.44 ± 0.062 0.30 ± 0.063 0.46 ± 0.081 
0.34 ± 0.042 0.24 ± 0.037 0.37 ± 0.029 
0.25 ± 0.081 0.20 ± 0.063 0.28 ± 0.062 t .... __ . -..... __ . -.... _--

Table (2): 

r- Time of 
sampling 

Marbofloxacin plasma levels in healthy ruminant 
calves following its injection at a dose of 2mglkg 
b.w with different routes (Ilglml). "'rr'" ," . , . 

l.m. s.c. 1. v, 
(n =5) (n =5) (n =5) 

mean ± SD , mea~ mean ± SD .-- .... _--_. ------_ ... M. ____ . .... -
: Pre-injection ... 0.00 0.00 , 0.00 • 

f---- 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 - i--
8h , 0.46 ± 0.038 0.61 ± 0.029 0.27 ± 0.037 

-.... -~ 

i 12h 0.18 ± 0.041 , 0.27 ± 0.062 0.083 ± 0.006 , 
~--... ---- , ~m 

0.Q70 ~o0Qtj , 
16h , 0.085 ± 0.006 0.093 ± 0.006 

20h 0.060 ± 0.004 0.063 ± 0.004 0.044 ± 0.008 - -..... _--
24h 0.Q38 ± 0.006 0.040 ± 0.004 

, 
0.020 ± 0.003 I I -.... _--
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Table (3): Marbofloxacin plasma levels in pre-ruminant calves 
(healthy and sick) following its i .TIL injection at a dose ,'_ . _____ OE~/j b.w (gg/mll. 

L
· Time of sampling 

----~.--~~~ I Pre-injectio,,-- _ 

--- --]----------- ---Healthy SIck 
(n ~5) (n ~5) 

mean ± SD mean ± SD 
~,,--~-~----- ------_._---

. _____ .2:00 ___ J ___ ..2:00 .----
_ r-_.J.:.62_~062 _ I 1.68 ± 0.08 

0.98 ± 0.029 0.98 ± 0.07 ~ _=I~~h_== 
8h 0.72 ±O.034 ---_._. 

____ ~5S.~ 0.038 ___ 12h i-----i 6h--- -
--.----~'"---. 20h 1--- . _____ _ 

24h L __ 

i • __ Oc_44 ± 0.062 -t= 0.34 ± 0.042 
~_....Q1.~ ± 0081. 

0.78 ± 0.042 
0.66 ± 0.025 ._----_._._ .. 
O.55± 0.081 
0.45 ± 0.063 .. _--
0.40 ± 0.062 
,-~-,--.-~,~.-~-

-.~.-~~, - - --. -~.-----" ---,- -~-----•• ------•• - _. .- 1 

1.8 ~I' 
1.6 ~:.z-: 
1.4 

12 
'I Plasma levels 1 

i (pglml) O.S 
, 

0.6 

0.4 h~j~:i;2:S~~ 02 if 

1 

L_ 

o~--~~ .. _--.~~~~~~==~~~ , 
24h I 

_. J 
Oh 1l2h 4h 8h 12h 

Time of sampling 
16h 20h 

Fig. (1): Marbofloxacin plasma levels in healthy calves (pre­
ruminant and ruminant) following its i.m. injection at a 
dose of2mg/kg b.w (gg/ml).", 

4,1 
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r 
'1 

1 1,2 

Iplasma kJvels 1 
(JIg/ml) 0.8· 

0,6 

0,4 

0.2 

o 
Oh 1/2h 4h 8h 12h 16M 20h 

Time of sampling 

Fig (2) : Marbofloxaein plasma levels in healthy calves (pre­
ruminant and ruminant) following its s,c, injection 
at a dose of 2mg/kg b,w ()lglml), 

r~'----- - --. __ . _ .. -- - .. .--~- -------;:::::;;;,:;====......, 
,4.5 ~ 

4 

3,5 

3· 

2,5 

Plasma. levels 2 
(JIg/ml) 1.5 

1 .+-+,......,,; 
0.5 +F:f-'i,,*,~ 
O~--~--~~4~~ 

Oh 1/2h 4h 6h 12h 

Time of sampling 
16h 20h 

Fig (3) : Ylarbofloxacin plasma levels in healthy calves (pre­
ruminant and ruminant) following its Lv, injection at a 
dose of2mg/kg b,w (flglml), 

44 
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~. 

i 

Oh 112h 4h 8h 12h Hih 20h 2411 
Time of sampling 

Fig (4) Mal'bofloxacin plasma levels in pre-ruminant calves 
(healthy and sick) fhllowing its i.m. injection at a dose 
of 2mg/kg b. w (I.lgimi). 
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