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ABSTRACT

The antibaclerial aclivity of ofloxacin. a novel fluoroguinolone, was detennined n-
vitro against some pathogentc bacterial strains compared with enroftoxactn Ofloxacin
and ervofloxacin had nearly similar antibaclerial activities against the tested
strains.Moreover, the effect of the orally administered aftoxact1 (50 mg & 100 mg/L) for
5 days on performance (live body weight. gain weight, feed conswnption, feed efficien-
cy and morlality rate) and soime serum constifuents of 100 Lolunan broiler chicks (ei-
ther non infected or experimentally infected with E.coli) was studied. Ofloxacin at ther-
upeutic dose (50 mg/L) induced a significant increase of live body welght and gain
weight in non infected chicks.On the otherhand. it evolcecd a signiftcant decrease in feed
consumption of infected (reated chicks.Morlality rates were markedly decreased i alt
treated groups.Fuithermore. ofloxacin liclted a significant increase in serunt uctivities of

cllcaline phosphatase. AST. ALT. creatinime and uric acld of teated groups.

INTRODUCTION

Bacteria) diseases ol poullry rcsulls in major ceonnmic losses it poultry Industry. so the con-
(1o} of trese diseases is of critical Importance.Resistance of wicroorganisms to existing antimi-
crobial agents is wide spread and ol greal concem to veterinarians (Filall et al., 1988 and Min-
ta el al.,1990).

In-vitro antimicrobial susceplibility testing of avlan pathogens can provide valaable guklanec
to velerinacians In sclecting appropriale cliemotherapeulic ageals (Woolcock and Mutim-
er,1983).

During the fast decade ov so, (luaraquinolones have heen established as therapeutic opllons

for a wide range of infections. They exert bactericidal ellect by inlibliing bactertal DNA gyrase
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enzyme (Drlica and Zhao,1997). They are of Jow toxlcity and have a long eliminalion half-life
{Vancutsem et al., 1990). They are highly active agalnst a wide range of Grami-negative and
Gram-positive bacleria, including those resistant to f-lactam anubloucs and sulfonamides
(Bcheer,1987 and Sato et al..19R2).

Ofloxacin i3 o synthetic antibacterial agent of the fluoroguinelone class that was developed jor
vetertnary use.Jt {5 a new pyridonecarboxylic acld derlvative of nalldixic acid, chemically known
as 9 Nuro-2,3-dihydro-3-melhyl- 10-4-methyl- i-piprazinyl}-7 axo-7f-Pyrido- (1,2.3-de| -1,4 -
benzoxazine-6-carboxilic acld. IL differs frorn other quinolones In baving a Lricycle structure
(Chiu et al.,1988).

The objectives of this study were planned to determine the in-vitco antlbactedial acttvity of
vloxacin agalnsi some bacterial pathogens. as well as its eflcct on brafter pecformance {live body
weight. galn weight, feed consumption, feed efflclency and mortality rate). Moreover. changes in

some serun biochemical parameters were also studled.

MATERIAL AND METHODS
Aotimicrobial agents :

Ofloxacsn (ONoxacin - 20) 20% soluton, Samwu Chemleal Ind. Co.. LTD, Deuagchion - Dong
Kangseo-Ku. Scovl, Korea.

Enrofloxacin (Specirama Ve() was obtalned as a 10% pharmoceulceal preparation (romr the

Amoun Company. Egypt.
Test organisms :

A straln of E coli (K 78] was used for experimental (alectiou of broiler chicks. Surains of £s-
chenchia coli. Sabmenella gallinanum. Pseudomonas genigingsa. Staphyloccus gurens. Bacilus
subtilis and Bagelius cereus were oblaned from Animal Health Research institute. Dokkt, Cairo.

for tu-vitro antibaciertal activity of oflaxacin.
Susceptibility tcst :

Minjmal lnhibjtory concentration values of ofloxacin were determined against certaln bacterlal
pathogens compared with enrofloxacin using the standacd tube microdilution with an Insculum
of 5 x10% CFU/ml according lo Cohen et al., (1985).

Experimental Chicks :

A total of 100 apparently healthy unsexed, one day old brotler chicks (Lobman straln) of neat-
ly the same welght were uscd in thia study. The chicks were kept (n wire floored battery brooders
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provided with thermostatic control unit. They were fed on a balanced comerclal ration free from
any medlcaments. and water was provided ad-libltum with a 24 hour light throughout the exper-
imental perlod. They were divlded randomly into 5 main groups of 20 chicks each. Then each
group was divided Into 2 subgroups. Chlcks aof 344, 4th and st groups were experimentally 111
fected by subcutaneous Injection of 3 x 105 CFU/m] of E.colf (K78) suspended In sallne.

The experiment lasted for 3 weeks and the chilcks of the 18t subgroups were Indlvidually
welghed weekly.Body weight gain, feed consumpton, feed efficfency and mortality vales were

also recorded for the same subgroups.
Experimental design :

Ofloxacin was given In drinking water In therapeutic (30 mg/L) or double therapeutic {100
mg/L) doses for 5 successive days as follows:

Group I : non Infected & non treated control.

Group II : non infected & treated with therapeullc dose.

Group Il ® infecled & non treated.

Group IV : lnlected & treated with therapeutic dose.

Group V : infected & treated with double therapeutlc dose.

Sampling & analysis :

AL 180 & 20d week post treatment. 5 chicks {rom each 204 subgroups were slaughtered and
blood samples were collected jnto cleap and dry centrifuge tubes for serum analysls. The serom
samples were separated by centrifugation at 3000 r.p.n for 15 minutes, and kept frozen at 20°C
unil analysed. Serum samples were analysed for total protein (King and Wooton, 1982) AST &
ALT (Reitman and Frankel, 1957), creatinine (Young et al, 1975), uric acid (Caraway, 1963)
and alkaline phosphatase (John, 1982).

The obtained data were statistically analyzed using Student's 't' test (Snedecor and Co-
chran, 1980).

RESULTS AND DISCUSSION

Fluoroquinoclones are a new class of antibacterlal agents. having tremendous polential for use
tn Veterinary Mediclne because of thelr broad-spectrum activity and good absorption.They are of
low toxjclty and hiwve a long elimination half life (Vancutsem et al, 1990).

The {n-vitro aclivity of ofloxacln against some bacterlal siralns is shown in table (1). The ob-
tatned rcsults revealed thal. the lested strains were bighly sensltive Lo olloxacin as wel] as enro-

floxacin. These findings were supported by Khodary and Ahlam (1997) who found that dano-
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floxacin. enrofloxacin and norfloxacin are highly eflfective against Z.coll, Salmonella sp.. Proteus
sp.. Pseudomongs sp.. Staphylocoecus aureus and Streptococcus sp. Moreover, Abd E1-Galil and
El-Naenaeey (1993) and Watts et al (1993) reported that enrofloxacin was more active against
E.coli and Salmonella specles. Furthermore, the MICs of fluoroquinolones against the most path-
ogenlc bacterla were two to four folds less than lbe average serum concentration (0.5 - 1.9 ug/
ml) of these drugs when used orally at therapeutic doses tn brotier clucks and turkeys (Scheer,
1987).

The effect of ofloxacin on body wejght gain. feed consumption, feed eficlency and mortality
rate for broller chicks up to 3 weeks were lllustrated In tables (2.3& 4).The weekly means of body
weight per bird In grams for broiler chicks (Table 2) had shown a significant decrease (P< 0.01)
up to the 3td weel in infected non treated group compared with the control group. However. a
significant increase (P< 0.05) was recorded in pon Infected treated group with therapeutic dose
(50 mg/L). As shown In Table (3), the welght gain was significantly increased (P<0.01) In non In-
fected treated group, meanwhile. the weight gain and feed consumption were significantly de-
creased In infected non treated group. Moreover, Infected group treated with ofloxacin at 50 mg /
L showed a significan( decrcase In feed consumption on 18l and 2824 week. The increase la body
gain of {reated clijcks might be attributed to the eflect of the drug on the subctinical (nfections,
spectally of the jnlestine, promoting an Increase absorption of nutrlents and consequently im-
provement of general health condition (Alexander, 19885). The obtalned result was confirmmed by
the previously recorded by El-Azzawy et al. (1997). who ststed that, therapeutic doses of dano-
Noxacin resulted In a signifcant increase of body gain In treated chicks. A slmilar ellect on bad;
gain of birds was recorded by Kempf et al . (1992) and Tanner et al. (1993).

Table (4) shows that. no recorded mortallies ln all treated groups. This muglit be attributed to
the broad-spectrum activity of the drug agalnst many pathogens. This suggestion confirmed the
indings reported by Shceer (1987) and Bauditz (1990) who found (hat {luoroquinolones were
active against a wide range of Gram negatlve. a number of Gram posttive bacterta and mycoplas-
ma at low concentrations. Mareover, in- vitro studies revealed a good intrinsic activity of the new

quinolones agasnst @ widle spectrum of infectous agents (Cohen et al., 1985) .

The obtalned results regarding the effecl of olloxacin on some serum constituents of treated
chlcks were summarized Ln Table (5). It was notlced that ofloxacin induced a significant jncrease
In the activities of serum alkaline phosphatase (P<0.05), AST & ALT (P<0.01). creatinine and urle
acld {P<0.05) in both Infected and non infected chicks at 204 week alter trealment. Qur findings
seem concelvable to be atiributed to disturbance In the liver and kidney functions resulting [rom
the use of the drug. These results coincldes with those previously recorded by Halkin (1988)

who stated that, enrofloxacln caused hepatic dysfunctlon. In addition the serum level of alJkaline
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phosphatase may lacrease as a result of liver {njury and obstructive jJaundice (Harper et al.,
1977). This finding (s relnforced with those reported by Davoren and Mainstone (1993) who
found that norfloxacin Induced hepatl{is.Moreover, Shimada and Hord {1992) reported that en-
rofloxacin evoked renal darnage.[Furthermore, our resulls are consistent with those obtafned by
Mervat et al. (1997) who reported that, oral administration of ofloxacin to rats for one week in-
duced a sjgnificant Increase in sGOT, alkaline phosphatase and creatinine. In addilion, Fraser
et al. (1991) noUced that ALT and AST may be elevated after administration of enrofloxacin n

animals.

In concluston, it was evident that ofloxacin has an efficlent anUbacterlal activity [oc the con-

trol ol colibaclllosis (n chickens.

Table 1 : Minimum inhibilory concentralion (ug/ml) of olloxacin against some palhogenic microorganisms in compari-
son with anrofloxacin.

Salmonella Pseudomo. Staphyloc. Bac/llus Bacllus
Orugs E. coli
gallinarum auruginosa aureus subtills cereus
Otloxacin 003 0403 1.00 0.12 0.25 0.06
Eonrolloxacin 0.03 006 1.00 0,42 0.25 0.12

Table 2 : Efteci ol olloxacin (50 & 100 mg/L) on weekly means of body weight (gm) of broilec chicks. (X £ S.E) a= (0.

18l day |
Group (zer0 time) 15t week ond week 314 week
G1 (control) 438 +07 109.5+ 4.18 2525+ 9.687 4265+ 10.79
{non Infe/non treales)
G2 42.6 £ 0.93 106.3 1 4.51 262.0 + 8.3 457.0 + 12.45"
{nan inf\reated 50my)
G3 42.3 + 0.65 (05.0+ 2.24 1981 + 14.45** 359 + 17.89**
(infec./non irealed)
G4 442 4+ 151 110.0 + 4.88 228.0+ 10.63 407 + 10.44
{infact.ftreated 50mg)
G5 418 £ 155 1100 £ 7.36 2420 £ 10.74 422.0 £ 12.37
(inleftrealed 100mgq)
‘P <005 " P <0.0f
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Tabig 3 : Weekly means of gain weight (gm), feed consumption (gm) per bird and leed efficiency ratio of treated or
non treated broiler chicks in respanse 10 ofloxacin (S0 & 100 gm/L). (X + S.E) n = 10.

ﬂ Group 2 Group 3 Group 4 Group 5
Time Parameter Group 1 noninfect/ | Infect/ non infected/ infected/
(control) treel. 50mg treated treat. 50mg treat 100mg
|

Gain weight 65.2+1.48 63.9+2.58 82.7+1.69 65.8+1.37 88.14+2.81

181 week | Feed consumption 135.241.12 131.3+6.28 117.447.3° 122.644.9" 130.640.81
Fead slficiancy 2.0710.75 2.0440.09 1.8740.42 1.86+0.36 1.9240.32

Gain weight 143.015.69 155.514.79 8316.21°* 138.0+5.75 132.014.38

2nd week | Feed consumplion 291.543.72 28439445 197+9.8** 270.1+5.4* 279.3+6.2
Feed efticlency 2.6731.61 1.83+£0,09 2.12+1.57 1.964.0.93 2.12+1.42

Gain waeight 174.0+0.59 195.0+6.8" 155+5.89° 179+0.19 180.0+1.69

3"—‘j week | Fead consumplion 465.24+7.05 452.5¢8.1( 375410.6* 450.246.3 458,7+5.6
J Feed elficlency 2.67+1.61 2.3241.19 2.094 0.15 2.565+0.23 2.554+0.23

‘P <0.0% P <0.005

Table 4 ;: Eilecl ol oifoxacin (50 mg & 100 mg/L) on live body weight, body weight gain, feed consumplion, feed effi-
clency and mortality rale of brolier chicks up to 3 weeks of age (X + S.E)

Parameter Graup 1

Initial No of chicks 10
Moriality No. .
Modality % 0
tnitial live body wi. 43.8:0.7 42.6+0.93 42.3+0.65 4424 (.51 41.86+1.55
{gm) (1 day old)
Final live body wt. (gm) 426.5+10.39 457.0+12.49 353.0+15.66 407.04£10.64 422.0£12.37
(3 weeks old)
Live body wl. gain 3822 414.4 310.7 362.8 380.14
(gm/chick/period)
% of conlrot 100 108.4 81.3 94.9 89.5
Tolal feed consumplion 891.9 868.19 679.54 842.93 868.6
(gm/chicks/period)
% ol conlrol 100 87.42 76.18 945 97.5
Feed efficiency 2.33 2.1 2.19 2.32 2.28
(gm (eed conc./gm gain)

L % of control (00 90.13 L 90.94 99.57 97.85
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Table 5 : Weekly maaans of gain weight {gm), (eed coasumption (gm) per bird and feed efficiency ralio of treated or
non reated broller chicks in response to offoxacin (50 & 100 gm/L). (X x S.E) n=10.

-
TIme Time post | Alk.phosh, ALT AST T. protein | Creatinine | Urlc acid
trestment (mg/dt) (un) (un) (gmiL) (mg/dt) (mg/dl)
G1i 1 week 340.4+18.57 | 63.8+2.87 85.2+4.8 3..9+0.29 1.344+0.07 8.54+0.45
Control 2 weeks | 365.3218.55| 65.8+3.82 §2.4+4.7 3.67+0.18 | 1.3240.08 8.2+0.52
G2 1 week 389.6+10.34" | 69.0+4.03 | 117.1+6.77*" | 3.2240.32 | 1.6410.15 | 9.6240.24*
(non infec/ treated) | 2 weeks |437.33x15.80° | 83.6+4.5" | 121.445.34*"| 3.62+0.14 | 1.89+0.2° 9.28+0.5
G3 1 week 368.8+11.91 | 69.8+3.26 95.8+4.65 | 4.04+0.45 | 1.26+0.08 7.92+41.17
(inlec./non irealed) | 2 weeks 359.2+10.69 | 73.7+5.96 96.1+5.30 | 3..57+0.41 | 1.584+0.06 8.1350.38
G4 1 week 356.1+7.34 | 80.84553" | 125.248.9° | 4.06+0.33 1.64+0.214 5.9+0.38 "
(infeftreal. 50 mg) | 2weeks | 425.6+8.12'" | 85.2+44.36"* | 126.6+8.7** | 4.20+0.69 1.5+0.07 10.5+0.83 *
G5 1 week 376.249.17 | 84,846.62** | t27.0+6.1"* | 4.13+0.34 | 2.13+0.32* | 10.8+0.58"
(inle/treat 100 mg} | 2 weeks |451.6+i4.9°°| 85.8+5.8"" 131.5+8.5"" | 4.2340.47 | 1.85+0.21" 10.8+0.85"
‘P<0.05 “P<0.01
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