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ABSTRACT 

Tlie cmWmderial acLlvlty of oj/oxactll. U /louel )'flomquilloIOIll!. was dele/willed in · 

uilro against sOllie J)(I(/wgelltc bacteria l strains compared Willl enrojloxaclll.Oj1oxacin 

and enrojloxadll had nearly s imilw' alliiooclelial activities agains t the tested 

strnills.Moreouer. the cIfeel oItlle orall y admin is tered ojloxaeln {50 1119 & 100 mg/U Jor 

5 do y ... 011 pelJonnQnce (li ve body weight .. goin weight. feed COIiSulftpliOft . feed efficien· 

cy and lIlorUt lily rale) Gn d s ome serum eOllsWuents oj 100 Lollman broiler chic/es (ei­

ther nOll injected or experimell tally injected with E.coliJ was s tudied. OjloxaciJ t at tlter­

apeu(ic dose (50 mg lL) induced (l sign !fiealll increase oJ lIue body weigl!l and gain 

wcighl ilt non injected chick!'>.On tile oilierharid. il evol<cd a significant decrease il I feed 

conSLIIl1ptlOIl oj infected tl'ea ted chicks. Mortality rates were markedly decreased ilt all 

t.-eated groups. F\J1tlte"Horc. ojla.xacilllic fled (l sign{(tcant iflcrease in serulll actiuil ies oJ 

alkalille pllospltatas~. AST. ALT. creatin ine w!d uric acid of treated grou ps. 

INTRODUCTION 

113 

Ba c.: Le riiJJ uiseases of poulll)' rcs ulls tn major l;r;OIl t) lTlic losses (II pouJ[I'Y indus try, $0 the con­

hoi of Hlese diseases Is or <.:rIUcn l ImporLance. Reststance of HllcrQorgan istllS to ex lsllng <uttJtlli­

crobi a l ugenl5 is wide spreacl CIn e! 01 greo t conce rn 10 ve lerit1 <l 1 iallS (FUali e t al" 1988 nnd Min­

ta e t at , 1990) . 

In -vitro ::l1llilJliCJ'tliJ ia] suscepti bi lit y tes ting 01 , \\,1;111 p.dho!!cn s rn ll plI J\'ldt: v; thl<tblc gl ltcl<lll('t; 

to veteri narians III sclet llng ~pptQprla l c chemoUn::rapculk <1gc1lls (Woolco c k anu Mutim· 

cr,1983). 

During thc last decade or so. Iltloroqulnoiones lJ (,lvc: been established a~ lhera peulic options 

for a wl(k rnnge of Infectiolls. They exer t bacterlc kl{.t\ c ITed by InhJb lllllg bacterial DNA gyrase 
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en zyme (Drllea and Zbao,199?) . They are of low toxlCl ty and have a long eHmlnatJon Imlf-lJfe 

(Vancutsero et al.,1990). They are highly active against a wIde r:mge o f Gram-negauve l::lIlcJ 

Cram-posItive bacterIa . IncludIng Ulose resis tant to p-Iactam anlJbloUcs and sulfonamldes 

(Scheer. 19B? and Sato et a1..1982) . 

o noxacln Is a syntbetic a nUbacterlal agent of tbe fluoroqulnolone class that was developed for 

veterinary use.Jt is a new pyridonccarboxyUc acid derivative of nalidixic acid, chemlcaJly knowo 

as 9 nuro- 2,3-dlhydro-3-meUtyl-l Q·(4-meUlyl-l -plprazlnyl)-7 oxo-7H-Pyr1do- 11 ,2,3-del -1 ,4 -

benzoxa zlne-6-carbox.J llc acid. It differs from oUle r qulnoJones In having a tricyclic s tructure 

(Chu et al. . 1986). 

The objec ti ves of Utis study were planned to determine the In-vitro antlbacteoai acUvlty of 

oiloxadO against some baclt'rla l paUlogens, as well as Its eITeel on broiler performance (Hve body 

welgbt. gain weight. feed consumption, feed efllclency and mortality rate ). Moreover, changes In 

some serum bJochemlcaJ parame lers were also studied. 

MATERIAL AND METHODS 

AnUm.JcrohiaJ agents: 

OOoxacJn (OOoxacin - 20) 20% soluUon. Samu ChemIcal Ind, Co .. LTD, Deungchon - Dong 

I<augseo-l<u. Seoul , l<::orea . 

EnroOoxa cln (Spectrama Vet) was obtained as a lCYYo phan llaccuUca! prcparatlon rrOlll Ule 

AJlloUJ1 Company . Egypt. 

Test orgonisms : 

A strain of £.&ill (K 78) was used for experimental Infecllon of b roile r c hicks. Slralns of ~ 

chericllia mJ.i. SalnlQnella gqiflnglJlnJ. PselldQmooas aeolU1nQSa. Stapbtdoco 1s awellS. Badllus 

s ubtjlis and BocUlus rereus were obtained frOIll Animal Health Research lns litute , Ookkl. Cairo. 

for In -v itro antibacterial ac tivity of onoxacln . 

SusceptlbiIJty test: 

Minimal lnhlbJtory concentration values of ofloxaCln were determIned agai nst certain bacteria] 

pathogens compared \-\11th enroOoxacln us Ing the standard lube mlcrodiluUon wHh an Inoculum 

of 5 x loS CFU/ ml according lo Cohen et a1.. (1985). 

Experimental ChJcks : 

A total of 100 apparently heaJlhy unsexed , one day old brOi ler chic1ts (Lohman stra In) of near­

ly the same weight were used In Ulls s tudy. The chicks were kept In wire noored battery brooders 
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provided WIUl thermosta tic control unIt. They were fed on a balanced comerclai ration free from 

aoy medicaments. and water was provided ad-HbUullI wtth a 24 hour light throughout the exper­

Imenta l period. They were divided ra ndomly Inlo 5 main groups of 20 chicks each. Then each 

group was divided Into 2 subgroups . Chicks of 3r.d. 4lh and s1h grou ps were experimentally in­

fected by subcutaneous IOJecUon of 3 x 105 CFU/ m! of E...ccli (K78) s us pended In saJlne. 

The expel-Imen t lasted for 3 wee ks and the chIcks of the lsi subgroups were IndlvJd ually 

weighed weekly. Body weight gain. feed consumption, feed efOcleocy <l nd mort<l li ty ra tes were 

a lso recorded for Ule same subgroups. 

Experlmental desjgn : 

Onoxacln was given In drinking waler In Ulerapcullc (50 mg/Ll or double Ul erapeutl c (100 

mg/Ll doses for 5 successive days as follows: 

Group I : non Infected & non treated control. 

Group U : non Infec led & treated with therapeuUc dose . 

Group III : Infected & non treated. 

Group rv : Infec ted & t.rea ted w Jth therapeutic dose. 

Group V : infected & treated wWl double UlerapeuUc dose. 

SampUng & analysis: 

At 1"'·1 & 2nd week post trea tment. 5 chicks from each 200 s ubgroups were s la ughtered ancl 

blood samples were collected Into clean and dry cen trlruge tu bes for serum analySIS. The serum 

sa mples were separa ted by centrlfuga Uon at 3000 r .p.m for 15 minutes, and kep t frozen at 20°C 

until analysed. Serum samples were analysed (or total pro tein (King and Wooton. 1982) AST & 

Al..T (Reitman and Fra nkel. 1957). creaUnine (Young et al. 1975). urlc acid (Caraway. 1963) 

and alkali ne phosphatase (John. 1982) . 

The obtained data were statistica lly ana lyzed us ing Studen l"S ' t ' tes t (Snedecor and Co­

chran. 1980). 

RESULTS AND DISCUSSION 

f luoroqulnolones are a new class of an Ubacterlal agents. having tremendous potenUal for use 

In Ve telinary Medicine because of Ulelr broad-spectrum aclivlty and good absorpUon.They are of 

low toxJclty and h:(ve a long elJmloaUol1 ha lf life (Vancutsem et aI. 1990). 

The In-vlt .. o ac LJvlty or oOoxac ln aga ln:<- L sonle b<4c terlaJ s tralllS Is s hown In table (1) . The ob­

L<llned resu lts revealed Ulat. the tested s trains wcre highly sensltlve to onoxacln as well as en ro­

floxacln. These findi ngs were supporled by Khodary and Ahlam (1997) who found that dano-
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fioxacln . enrofloxacln and norfioxacin a re hIghly effective against E.$xili, Sa lmone lla sp. , EmJ.tru.s. 

sp" Pselldomooas sp. , SroDhIJ1QCQCCus a wel1s and SlreplOCQCCYs sp. Moreover . Abd EI-GalU and 

El-Naeoaeey (1993) and Watts et al (1993) reported that enrofloxacln was more acUve aga inst 

£..mli and Salmonella speC ies. f"u rthermore, the MICs of nuo roqu lnolones against the most path­

ogenIc bacteria were two to four folds less than the average serum concentraUon (0.5 - 1.9 Ilg1 

mil of Ulese drugs when used orally a t UlerapeuUc doses In broiler clucks and turkeys (Scheer , 

1987) . 

The effect of ofloxacln on body welghl gain. feed consu mpUon. feed emclency and m orta lity 

rate fo r broiler chicks up to 3 weeks \Vere illustrated In tables (2.3& 4).The weekly means of body 

weight per bird In grams for broiler chicks (Tahle 2J had s hown a s lgnlOcant decrease (P< 0.01) 

up to the 3m weel< In Infected non treated grou p compared with tile con trol group . However. a. 

s lgnlnca.nt Increase (P< 0.05) was recorded In non Infec ted lreated group with lherapeuUc dose 

(50 mg/L) . As s hown In Table (3J. the weight gain was slgnIncantly Increased (P<O.Ol) In non In­

fected treated group, meanwhHe, the weight gaJn and feed consumption were slgntncanUy de· 

creased In In fec ted oon treated group. Moreover . In fected grou p trea ted W1lh onoxacln at 50 mg I 

L s howf'd a Signifi cant decre-ase in feed consumption on 1.s.1 and 2nrl week. The Increase In body 

gai n of treated chicks might be attributed to tJle effec t of the drug on the s u bclinical I.nfeClions. 

s pecia lly of Ihe Intestine. promoting an Inc rease absorption of nutrients and consequently Im~ 

provement of general hea lth condiUon (Alexander, 1985). Tile obta ined result was connrmed by 

the previous ly record ed by Et-Azzawy et al. (1997) . who ststed that, lherapeu tlc doses of dano­

nOxacln res ulted In a slgniOcant Increase of body gain In trea ted ~hicks . A sim ilar e ffect on bod:: 

gain of birds was r ecorded by Kempf et oJ . (l992) and Tanner e t 0.1. (1993). 

Table (4) shows that. no record ed morlallUcs In a ll treated groups. This mIght be attributed to 

the broad-spectrum a cUvlty of th e drug against many pathogens. This s ugges Uon confi rmed the 

nnd/ngs reported by Shceer (1987) and BaudJtz (1990) who found that fluoroquinolones were 

active against a Wide range of Gram negauve. a num ber of Cram poSIU vc bacteria a nd mycoplas­

ma at low con cenuallons. Moreover, In- vUro s tudies revea led a goocl Intrins ic actiVity of tJle new 

qulnolones aguJnst a wide spectrum oflllfecUOus agents (Cohen et aI. , l98S). 

The ob tRl ned results rega rding U1e effecl of olloxacln on some serum consutuents of treated 

chicks were s ummari zed In Ta ble (5) . It was flo tlced that ofloxacln induced a s lgnlOca nt Increase 

In llie acUvlUes of seru m alkaline phosphatase (P<O.OS). AST & ALT (P<O.Ol). creaU nlne and ur ic 

acid (P<0.05) In both Infected and non Infected ch icks at 2m!. week afte r trea tment. Our nnd lngs 

seem conceivable lo be atulbuled to distu rba nce In the ilver and kidney fun c tions resulting from 

Ule use of tJle drug. These results coiJl(:!ties with those previously recorded by Halkln (l988) 

wh o s taled Ulat. enronoxacln caused hepaUc dysfunction. In addition the serum level of alkaline 
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phosphatase may locrease as a result of live r injury and obstrucUve Jaundice (Harper et w" 
1977). This flndlng Is reinforced wlt.h those reported by Davoren and Moinstone (1993) who 

found th a l norfloxacln Induced hepatiUs.Moreover, Shimada and Hort (1992) reported Ulat en­

ronoxacln evoked (enal damage. furthermore, our results are consistent with those obtained by 

Mervat et al. (1997) who reported that, oral admini s tra tion of ofloxacln to rats for one week In­

duced a s Jgntncant Increase In sCOT, alka line phos pha tase a nd creaUnine. In addlUon, Fraser 

et aJ. (1991) noticed tllat ALT and AST may be elevated afleT admlnls lraUon of enrofloxacln In 

an imals. 

IIJ conclusion, It wa s evident U)at ofloxacin has an effldent anUbactertal activity for the con­

trol of coli bacillosis In chickens. 

Table 1 : Minimum inhibitory concenlfaUon (ug/mll 01 olloxacin against some pathogeniC micfOofganlsms In compari-

Son with enrofloxacin . 

S8lmonell8 Pseudomo. Stap/!yloc. Bacillus Bac illus 
Drugs E.coll 

gsflln8rum surugfnos8 5ubtlfls aureus cereus 

onoxacin 003 003 1.00 0.12 0.25 0.06 

Enrollo1l8cin 0.03 006 1.00 0 .12 0 .25 0.12 

Table 2 : EIleet of ofloxacin (50 & 100 mgll...) On weekly means 01 body weight (gm) 01 broiler chicks. (X ± S.E) n:::. 10. 

1~ day 
l si week 2nd week 3 r.d week Group (zero time) 

G 1 (conllol) 43.8 ± 0 .7 109.S±4.18 252.5 ± 9.87 426.5 ± 10.79 

(non Inle/non ,reates) 

G2 42.6 ± 0.93 106.3±4.S1 262.0 i 9.3 457.0 ± 12.4S· 

(non tnfli l ealed SOmg) 

G3 42.3 ± 0.65 105.0 t. 2.24 1981 ± 14.45" 359 ± 17.B9·· 

(inlec.lnOnlreated) 

G' 44 .2 ± 1.51 110.0 ± 4.88 228.0 ± 10.63 407 ± 10.44 

(Inlect.ltreated 50mg) 

G5 41.8±1 .S5 11 0.0± 7.36 242 .0 ± 10.74 422. 0 ± 12.37 

(inle/llealed 100mg) 

, P < 0.05 .. P <0.01 
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Table 3: Weekly means of gain weigh! (gm), feed consumption (gm) per bird and leed elBciency ratio of trealed or 

non trealed broiler chicks in response to oflO)(acln (SO & 100 gmIL). (X ± S.E) n = 10. 

Time Parameter Group 1 Group 2 Group 3 Group 4 Group 5 
non InfeclJ Infecl.! non infectecU InfeclecU (con lrol) treat. 50mg treated treat. 50mg treat 100mg 

Gain weight 65.2.11.48 63.9±2.58 52.7±1.69 65.8.11.37 68. 1.12.81 

,.5.1 week Feed consumption 135.2.11.12 131 .3.16.28 117.4±7.3' 122.6±4.9· 13O.6±0.9 1 

Feed efficiency 2.07±0.75 2.04±O.09 1.87.10.42 1.86±0.36 1.92..tO.32 

Gain weIght 143.0.15.69 IS5.5±4.79 93.16.21" 13B.O±S.75 132.0±4.38 

2nd week Feed consumption 291.5t.3.72 284 .39±4.5 197±9.8" 270. t±5.4· 279.3.16.2 

Feed efficiency 2.67±1.6 1 1.83.10.09 2. 12±.1.S7 1.96±0.93 2.12.11.42 

Gain weight 174 .0tO.59 195.0.16.S' 155.15.89' 179tO.19 180.0.11 .69 

30:1 week Feed consumption 465.2±7.05 452.!:i±8.1 375.110.6" 450.2.16.3 458.7.15.6 

Feed e!1!clency 2.67.11 .61 2.32±1.19 2.09.1 0 .1 5 2.55.t:.0.23 2.55±D.2.3 

'P < 0.01 ··P<O.OOS 

Table 4 : Ellect 01 olloxad n (50 mg & 100 mgll) on live body weight. body weight gain, feed consumplion. feed elU· 

clancy and mortality rale 01 brolier chicks up 10.3 weeks 01 age (X ± S.E) 

Par&meler Gro up 1 Group 2 Group 3 Group 4 Group 5 

Ini113/ No 01 chIcks 10 10 10 10 10 
Mortality No. -- -- 2 -- --
MOriari ty % 0 0 20% 0 0 

Inill'-ll live body wt. 43.13 :·.0.7 42.6;l::.0.93 42.3±0.65 44 .2±1.51 41 .86+.1.55 
(gm) (1 day old) 

FInal live body wI. Igm) 426.5± I 0.39 457.0-1.: 12.49 353.0± 15. 66 407 .0±10.G4 422.0± 12.37 

(3 weeks old) 

Uve body wI. gain 382.2 4 14.4 3 10.7 362.8 380.14 

(gm/chick/perlod) 
% 01 conirol 100 108.4 81.3 94.9 99.5 

Total feed consumption 891.9 868.19 679.54 842.93 868.6 

(gmlchicksfperiod) 

% 01 conlrol 100 97. 42 76.1 9 94 .5 97 .5 

Feed elliciency 2.33 2.1 2. 19 2.32 2.28 

(gm feed conc.fgm gain) 
%of control 100 90. 13 90.94 99 .57 97.B5 
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Table 5: Weekly means of gain weight (9m), feed consumption (9m) per bird and leed efIJciency ralio of trealed or 

non trealed broiler chicks in response 10 ofloxacin (SO & 100 gmll). (X .t S.E) n = 10. 

Time Time post Alk.phosh. ALT AST T. protein Creatinine Uric acid 

treatment (mgldl) (U/L) (Uil.) (gm/L) (mgldl) (mgldl) 

Gl I week 340.4±16.S7 63.8±2.67 85.2.14.8 3 .. 9.tO.29 1.34±O.O7 O.54±O.45 

Control 2 weeks 365.3± 1 8.55 65. 8.13.82 92.4.14.7 3.67±O.18 1.32±0.08 8.2iO.52 

G2 I week 389.6±10.34 ' 69.0±4.03 117.1±6.77" 3.22±0.32 l.64iO. 15 9.62.10.24' 

(non inlecltrealed) 2 weeks 437.3.115.80' 83.6±4.S'· 121.4.tS.34·' 3.62±0.14 1.89±0.2' 9.28.10.5 

G3 1 week 368.8.t11.91 69.6±3.26 95.8-+.4.65 4.04.tO.45 1.26±O.O8 7.92.t 1.17 

(infec.lnon lreated) 2 weeks 359.2±10.69 73 .7±S.96 96.1±S.30 3 .. 97±0.41 1.58±0.O6 8. 13;t0.38 

G4 I week 356.1±7.34 aO.S±S.53'· 125.2.18.9" 4.0G±0.33 1.64±O.2 1 9.9±0.39 • 

(inleJtfeal. 50 mg) 2 weeks 425.6+8.12" 8S.2±4.3S·' 126.6.18.7" ' 4.20±O.69 I.S±O.O? 10.5±O.83 ' 

G5 1 week 376.2±9. 17 84.8±6.62'· 127.0±6, '" 4.13±0.34 2. 13.10.32' W.B±O.58' 
(inle/l rea! 100 mg) 2 weeks 4S1 .6± 14.9" 8S.B±S.S" 131.5±8.S" 4.23:1-0.47 1.65±0.21' 10.8:!:0.BS' 

, P < 0.05 .. P <O.QI 
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