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EFFICACY OF ENROFLOXACIN IN DRINKING WATER ON
SOME. POULTRY PATHOGENS WITH REFERENCE TG ITS
TOXIC EFFECT
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Ganadexil@ (enrofloxacin 10 % aral solution /s d newly pharmaceutical
prefiaration used in poultey indusiry for treatment of many diseases lke cotibaciliosis
salmonctosis and infections caused & v Mycoplasma. The activity of this drug wax
studied  against  E.coli  Salmonelia gallinarum  pulicrim  gnd Mycaplasma
gadlisepiicum where the minimum mAibitory concentration was recorded for each
paihogen. Another study was performed on pouiiry with (he i of sindying the effect
of this drug on anribody titer against Newcastle disease virus. The possible side effect
and toxuparhological alteration due (o enrofloxacine was recorded Also the effect of
enrafloxacine on the perjormance and tivsua residues were investigated,

Introduction

Ganacexil® is 2 n=w antibacterial pharmaceutical preparation used for cantrol
o d:fferent discases in velerinary medicine e.g. Colibacillosis, salmenellosis and
Mycoplasma infection {n poultry | respiratory infection, bronchopneumonia and
mycoplasmosis in calves. The active ingredient is enrofloxacin, which is one of the
Quinclones family. It is g newly synthetic fluoroguinolone used as a bactericide and
mycoplasmeicide (Baudite, 1987). Sc the enrofloxecin is widely used in Egyptto
decrease the mortality percentage and growth enhancer,

Enrofloxacin (enro.) was the first uarcquinolone used in veterinary medicins
(Vancutsem et al,, 1990). Ir is RKighly suspected that 3t modulate the activity of
hepatic ¢yiochrome p £50 isoenzymes (Novotny and Shaw, 1991)which would
influence the biotransformation of ather drugs (Vancutsem and Babish, 1996).

Rzedzick, et al, (1991) stated thet the {lueme
family Jhas been proved animmunostimuiart to N.
immunestimulant d fluemequine.

quire (one of the quinalone
D> and thar enroflexacin was less

Wieliczko et al,, (1991) stated that enrofloxacin is widely used in Egypt to
deerease the percentages of mortzlity, growth enhancer, in addition 0 it5 majer
antibacterial activity. The drug car eliminates the discase carriers when used as
preveniive measures of disease,
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Helal, et al, (1995) recorded significant increase of anubody titers of ND in
broiler chickens treated by 20. 40, 60. mgkg baw of enrofloxacine. However, they

recorded  significant increase of serum AST enzyme activity and creatinine
concentration,

The present study aimed to explore the antibacterial activity of the drug

against some poultry pathogen invitro and to study side effect and toxopathelogical
effect of this drug inviva.

Material & Methods

Drug: Ganadexi)® (Eorofloxacin) 10% oral solution produced by INDUSTRIAL
VETERINARIA , S.A. - INVESA BARCELONA (SPAIN),

E;m’l_qgnt one:-

Tested Microgmanlsm;

Salmoneiia gallinarum pullarum, E-eoli and Myconlasma galliscpticum were
kindly supplied from vaceine and serum production institute , Abbasia . Egypt.

Media used:

The media that used in this study were nutrient broth . nutrient agar,{Oxoid) «
Salmonelia shigella agar (Difco ) ; Eosin Methylens blue for Fcoli (Oxoid) and
Modified mediza for Myeoplasma gallisenpticum according 1o frey et al., (1988),

Determination of Minimum inhibitory concentration (MIC )

Minimom inhibitory concentration for each microorganism was determined for the
Ganadexil® on the previous tested microorganisms where different dilutions were
made starting from 5% tilt teaching the minimum concentration that has the ability
to inhibit the growth of the microoreanism completely .This concentration is known
as the minimuwn inhibitery concentration and was carried out afier Jones et al., 1985,

Experiment Two :- Poultry, dosing and grouping:-

One hundred and twenty (one day old ) broiler chickens wers divided into four
groups of thirty chickens, The fira group was used as a contro! and received water
without Ganadexil® and the other groups (second ; third and fourth ) were given
Ganadexil® in drinking water ar doses of 1. 20, 40 mg/ke .1 respectively three
days per week for six weeks . All groups of chickens were vaccinated against N.D hy

lentogenic F.strain (Hitchner BI)at 7 day. lasota a¢ 18 th and 30 th day. Body weight
were recarded every week.

Binchemical apalysis were carried on for (GOT , GPT) and alkaline
phospharase according to Reitman and Frankel A1957) and Bessey et al, (1946)
respectively. Total protein, Albumin were analyzed according 1o Doumas, et al.,
(1981), and Pinell and Northam, (1978) respectively and serum elobulin was
determined according 10 Coles, (1974), Serum urea and creatinin were determined
afier Patton and crouch «1977) . and Henry, ( 1974) respectively,
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Specific antibody titers against ND determined afier two and four weeks using
hasmagelutination iahibition (H]} test atter Beard and Wilkes, (1973)

Tissue residues of enrofloxacine were determined afler (1,3, 6,9, 12 ) days
of the last dose where the birds were slaughtered and the drug residues were
determined in liver ; kidney ; breast muscle ; thigh muscle and fat by micrebiological

method using staphylococeus arueous as o test organism according to Migliol and
Dorigo, (1989),

For histopathological investigation specimens of some tissues were taken,
fixed in 10 % formalin and proceed for histopathology according to (Durry snd
Wallington, 1984).

Results &Discussion

Earofloxacin is a newly synthetic flurorquinolone having a bactericidal effeet
against Gram posilive. Gram vegative and mycoplasma as well as inhibiting
~chlamydia psittaci. Recent ¥« enrofloxacine is widely used in animals, poultry and fish

farms as a new antibiotic lor treatment of some important discascs{Chlang, et al.,
{1990)),

in our study concerniog the eificacy of the drug Ganadexil® (enrofloxacin)
&gainst Salmonella gallinarum pullorue, E.coli and Mycoplasma gailisepticum table
{1} shows that the most sensitive arganismt o the effect of Ganadexil® was E. coli
where its minimum inkinitory concentration (MIC) was 0.04 ugml and was followe
by sulmmonella sallinarzm pullorum with MIC of 0.08 ug ‘ml and Mycoplasma
gallisepticum  showed the highest resistance with (MIC) of 0,15 ug/ml , These results
indicates that the drug is highly effecrive with a relative degree on these organism,
Qur resulis partially agreé with Body et al., (1983) who recorded the sensitiviry of the
@ alorementioned  species against norfloxacin (floroguinolones derivatives), Also
Barry et al, (1984) recorded the sensitivity of these species against norfloxacin and
ciprofloxacin and Hannan et al., (1989) who stated that mycoplasma gallisepticum

Wus seasitive to some fluoraguinalones {(Ciprofloxacine, peflexacin. enoxacin and
narfloxacin,

In relation 10 the effect of Canadexil® on body weight of chicken ar difTerent
pered of experiment | tahle (Zlindicated that a highly significant increase in body
weight was recorded from the beginning ol third week in group 2 (10 mg’kg bowt.}
ard group 3 (20 mg kg bowt) where mean body weight was 409.14 + 12.33 and
385.57 - 13.83 in the second und third group respectively versus 352 71 1426 in
comtrel group. This may conlirm that enrofloxacin act as growth enhancer as
Previously recorded by Wieliczko ot al.,(1991), However mean body weiglt of group 4 (20
mgk bavi) did not show significance variation throught the experiment | We sugges
that the stoppage of body weight gain in this group may be due to the different
metabolic and histepathologica! alteratons rhat recorded in our study,

Concerning to biochemica! alteration, table (3) showed that Ganadexil
increased markedly the activity of GOT . GPT |, Alkaline phosphatase which refer to
alleration of kepatic functjon, Our histopaihological investigations revesled some
degenerative disorders due to enrofloxacin in high doses ¢ Fig. I).
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Total protein and slobulin showed a significant increase in scrum . This pive
and indication for immunopotentiation effect due 10 this drug and here We agree with
the result of Rzedrick, et al., (1991) However, glayated level of serum urea and
crealinin have been reconded. This may refer to the involvement of renal function dye
to this drug. This was also confirmed in gur histopathology ( Figs 2 & 2,

D virus, The results of haemagglutination inhibition test revealed that Gianadexil®
increased the Jevel of antibody titer against ND virys afier we  weeks of
administration when given at 10, 20, 40 mg kg bwt, The immunostimulant effect of
enrofloxacin have been reported n previous studies c.2 Helal et al, (1995) .
Rzedzick et al, (1991). However | this immunostimulant effect did not persist where
non significant reduction of antibody liter have been recorded in group3 after four
weeks and  significant reduction of antibody titer have been recorded in group 4 and
groups 3 & 4 after four and sy weeks respectively of Ganadexil® administrations,

This may be due to the various metabolic and histopathological alteratjon which have
been recorded in our study.

One of the ma;or public health significance with utilization of antibiotiv in
poultry is the residues of these antibiotic in differcn: tissies especially edible 0nes,
Our results in 1able {5) indicated the presence of various lissue residues of
Ganadexil® in liver, kidney, breast muscie . thigh muscle and fat after 1, 3. 6, 9.12
days of slaughier in treated birds Liver contained residuss of the drug till the 6% day
of slaughter in groups 1 & 2 ang 4] the % day in group 3 , Similar results were
recorded for kidneys. Breast and thigh muscle were free from residues after | day in
groaps 1. 2 but thiph muscle in 2mup 3 contained 5,57 ug /g Ganadexil® residue ti|)
the third day of slaughter, Residues of Ganadexil in fat was no BIEseRt in group one
after Iday while it was prolonged in groups 2 &3 1o the third and sixth day
respectively. The presenck of tissue residues of enrofloxacin Was previously recorded
by Vancutsem, et al., (1990).

Repgarding to histopathological findi ngs , our results indicated that Ganadexil®
resulted in wvarious histopathological alterations especially when given ar nigh doses
for longer periads. The worst adverse effect were observed in liver and kidnevs (Figs.
1&3) and this results were in agreement with the results of Fuchs et al, ¢ 1994) and
Helal et al,, {1995) who found histopathological changes in liver. kidneys and lungs
of broilers given intramuscular injection of enrofloxacine, We also reported
histopatholcgical changes in other tissues ¢.g heart {Fip. 4) spleen (Fig. 5Y. intestine
{Fig. 6-) ; lung (Fig. 7) and testis (Fig. 8) . However. our results disagree with that
reported by Hue et al., (1993) and Rutgers, et al,, (1994) who mentioned that no
adverse reaction werc observed in rainhow trout or dog after enrofloxacin therapy and
this differences is almost  due 10 SPeCies variations, Finally we conclude that
Ganadexil® (enrofloxacin) is a very effective drug A2ainst some microorganisms
resporsible for a great losses in poultry production and that it is immunostimulant and
considered 25 a good growth promoter .Alsa, Ganadexili should be used in the
indicated concentrations becavse higher dasps resulted in several diseuse diserder e.g
(liver, kidaey) dystunction in addition 1o histopathologics) changes in various tissue.
Lastly, we should keep in mind the public health significance arised from overdoses
of enrofloxacin because it leaves tissue residues a1 higher concentrzations therefore
sufficient time should be elapsed for withdrawal of the drug from the tissue
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Table (5): Gapadexil®  residues {ur'g) in liver | kidney |, breast

and fat of” treated chickenl.

Timeol slaugter

.

 — -=ISSN 1110-658]

muscle . thigh musele

Time of slaughter after the last dose

lissues Group | Group 2 Group 3
onc | three [ Six | Nine [ Twelve [ane | Three | Six | Nine Twelve |one [ Three | Six [ Nine | Twelve
-n».v. ﬁ Qﬂ%v QDV..% QGV.V. %u\a Qm% %Vm A.—Dv.w Qﬁkw Qﬁv.m va. Q@Mm &Eu\m QNV.M n_uov\m =
Liver 152 640 | 187 |- |— 1920 11230 | 5.80 | - 2437 | 174 1203 (617 [—
Kidncy 130 (503 (230 [~ [— 1667 1737 [321 |— — 2090 (17.07 | 1097 |430 | —
Breast muscle 153 [ — o B, s 3.00 | e e --- — 727 |== s el )7
Thigh muscle 163 | o Sl 393 | — A = — 7.8} | 557 - e
i 420 [~ [ e [ 560 [247 |[— [— —~ |70 |ss0 230 |- |
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List of figures:-

Fig. (1): Liver snowing focal menonuclear cellular agpregation forming nodule,
H&E stain X19.

Fi(2): Kidney showing inflammatory cellular infiltration mainly pelymorphonuclear
cells, H & F stain X 10

Fig. (3):Kidnex showing pyknosis of nuclei of soms renal convoluted tubules, H & F
stain X 10.

Fig. (4):Heart showing intermuscular haemorrhage. H&F stain X 10

Fig. (3):Spleen showing depletion of tymphoid tissues. H &1 stain X 10,

Fig.(6):Intestine showing desquamation of epithelium with mononuclear
inflammatory cellutar infiltration of submucosa. H&E stain X 10

Fig.(7):Lung showing interlobular edema and congestion of pulmorary vessels.H & E
stain X 10

Fig.(8):Testes showing diffuse inflammatory cellular infiltration particularly
moanenuclear cells, H&E stain X10

.
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