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EVALUATION OF PEFLOXACIN FOR TREATMENT PEKIN DUCK· 
LlNGLING SALMENLLOSIS AT SHARKIA GOVERNORATE WITH 

SPECIAL REFFERENCE TO ITS RESIDUCE IN TISSUES 

Emam. E. E.; El-Nabarawy. E. A.. "and Hassan Mohy. E. G." 
(B1ochemlslJy And Food Hygtene- Departments; 

Animal Heallli Re5earch Institute (~azJg, Sharkla.Egyptl 

ABSTRACT 

A total of 120 apparently hIrolthy, one day oUt Peldn duckling were used to invesU· 

gat£. th.e effect of pejloxr:u::ln on SalmoncUa enteritfdlS injectinn. Effect of Salmonella en
teritktfs and pefloxndn on body weight gain and hemato·blochemlool chol1geswas re

corded as weU as the residue oj peftoxacln in muscles, sldn and some organs were 

determlned. Duckling were dJvided Into Jaw- equal groups 30 for each). The J" group 

apparenUy healthy duckling {oontrol group!. 2"" group was apparently healthy duck

Ung and treated wUh pej!.oxncin (5mg I kgm b.w!.) In drlnldng water Jor 5r1ays. wlUle 

!he <illckllng In 3"i &. 4th groups were lrifected wUh Salmonella enterltldLs at !he 1 (JIh 

day of age. The 3m group was kept as injected. non treated. ducldlng; MeanwhUe !he 

4th group {lrifected duckUngl was treated wUh pej!.oxncin (ljmg kgm b,w!.) In drlnIdng 

water for 5 day. Ftve duddtng from each group were weighed. !ndlvidl.Ull4J Jor calcula· 

tion weight gai.nfor calculation of feed conversion rate at 1st and 21th day post treat
menl..Al 7th arul<14t.h day fXJSl trealment 5 dudd1.ngjrom each group u;ere sacrificed 

jor coUectton oJ2 blood samples. 'Th£ 1st sample was colI£ctedjor esttma.tfon oj erythro

gram and the 2nd sample UI(l.S coUected t1J obtwn clear 5eromjor estlmatiQn some blo

chemtcal parameters. Arwt.her .5 duckling from each group were socriffced samples 
Jrom thigh muscle, Uoor, kidneys. gtzzard and skin were IXIIJected at 1 51,3th, 7'h and 10 

thday fXJSt treatment for detennt.natiDn drug residuce 

Salmonella ententldls Induced 40% mortality In lrifected non treated peldrt duckll:ng. 

and 6.6796 fit I.tifected group treated with peflc>xacin.Health.y ducklings treated with pe' 

j!oxncIn reveated signljlcant I11crease In !he body gain. AST, ALT. alkaline phospha

tase, u.ric add, creatinl.nc and sfgny1cant decrease in Jeed conversion rate,erythrocytic 

oount. hemoglobin content.packed ceil oolwne. total protein and albumtn. 

Injected duckli.ngs wtth Salmonella entertttd1.s and non tl'eated evoked a reductton 

l.n body weight gal.n. albumin and a sfgnyK;ant increase In. feed conversion rate, AST, 

ALT, allro11ne phosphatase. w1c acid. creatinln and globu1J.n. 'These parameters u;ere 

improved tmOOTds the norma.! levels when treated tryected duckling wUh pe.flnxndn-

~lrt reSidue in the l'X.alllined samples of llocr. kll:fney. muscles. glZZ.a.rd,skin. 
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and fat were uery high at 1st day post treatJnent then beromc IX!ty low at 5th 

day.Mar""""r the pe.f1cxocln completely disappewedjium all the examined samples af
ter 7 thdays post treatment days 'The highest levels of pe..flomcln residues were record~ 
ed fn the rWer followed. by skirt andfat then gtzzard and muscles but the lowest levels 
was observed. tn the kidneys samples, 

From this study we concluded that, peJwxadn has some reuersibte hepalotoxicUy 
and nephrolDxicUy In healthy ducklJng. Salmonella. enlli1ritfdls In duckling resulted In 

adverse ~ect in ooth erythrogram and blochemtcal parameters. 

INTRODUCTION 
Duck are a source of protein to human be

ings. Duck Industry In Egypt has been well 

eStablished: therefore any problems may be 

common, bacterial diseases are one of the 
most important problems. fating duck Indus" 
try (Moustafa. et al. 2008). Salmonellosis Is 

one of the most Important senous problems 
threatenIng poultry Industry. where it eauses 
serious eCQIlomlc losses due to high mortality 
(Seo. et Ill. 20(0). Virulence factors of Salmo~ 

nena include three general tox:lns which play 
roJe In their pathogenicIty, endotoxms ass0-

cIated with ceU wallll~opolysaccharldes when 
liberated to circulation durtng bacte~rial 

deaths produce fever. Jlver and spleen lesions 
(Tum.bulland S .... .,.e.u.b08. 1974). 

Antlmlcroblal is an important tool in reo 
dueing the losses 1n poultry industry. Among 
these ant1m1crobials are fluoroquinolones. 
which widely used in clinical practice because 
of their excellent antibacterial effect (Avril. et 
aI. 19951. thoY act by Inhibiting the activity of 
bactet1a1 DNA~gyrase which responsible for 

superCOIUng of bactertal DNA (S\1I1. ot al. 
2(01), Pefioxacln Is one of a 3rd generation of 
fiuoroquinolones with broad spectrum activi~ 
against G+ve. G~ve bacteria and Mycoplasma 
(Ga.rcla. et al. 1999). Penoxacln active 

MQJl.SOu.ra. Vet. Mee!. J. 

against all of the SalmoneUa strains (WWe et 
aI. 19881. 

Antibiotic residues In meat der1ved from 
treated animals and Chickens couJd pose 

health threats to consumers, while the eon
stant exposure of some mlcroorgamsms to 
these drugs may manifest itself in develop
ment of antibIotic resIstant bacteria. allergic 
reactions In sensItized persons and possIble 
cUrect toxic etTects of minute amounts over 
long ported. of fune (Cony et aI .. 1953). 

nus work was designed to evaluate the ac~ 
Uvny of petloxacln agalnst salmone1.la enteriti
dis infection in pekin ducld1ng. Furthennore, 
effects of pefioxacln and salmone1.la enteritidis 
on some hema.oo-biochemlcal.parameter as 
well as drug reslduce detenninaUon 

MATERIAL AND METHODS 
Drug: 

Pelloxac1n (penodad 10%)® solution was 
obtained from Dar AI Dawa Veterinary and 
Agricultural Industr1.al Co. ltd. Jordan. Each 
ml conta1ns lOOmg of penoxadn base. 

E%perlmental dtwkl1ng: 

A total of 120 apparently healthy one day 
old white pekin duckllngs were Obtatned from 
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loeal commerelai hatchery, Duckling were 
floor rcared under complete hygten.lc coruU
tfon and fed on a balanced ration free from 
any medIcations and given water ad-Ubttwn. 

Experimental Deolgn: 

Duckling were divided into 4 equal groups 
(each of 30 ducklings). 1st group (apparently 
healthy duckling) was kept as control group 
while the 2nd group was treated With pefloxa
Cln 15mg Ikgm b,wt.J in drtnldng water for 5 
days, yd and 4th group were Infected with 

Salmonella enteritidis by I/M inoculation at 
the lOth day of age with a dose of Q,25m1 of 
103.3 CFU !1M In thIgh muscle (Bad.<. 20(3). 

3m group WetS kept as infected non treated 
whereas 4th group infected duckling was 
treated WIth pefloxacln (5 mg/kgm b.wt.) In 

drlnking water for 5 successtve days (Re~ 
yno1d8. 1995), Treatment started 48h. post 
infection, 

- ..... ple 
Five bIros from each group were slaugh~ , 

tered at 7th and 14th day post treatment for 
coUectiOn of 2 blood samples. The 1 at blood 

sample was taken for estimation of erythro~ 
gram Jain (1986J. whUe the 2nd sample was 

taken to obtain dear serum for estimaUon of 
ASf and ALT {ReItman and FrankeL 1957} 

alkaline ph06phatase (J<>Im. 1982). uric acId 
(TriDder. 1969) creatirtine (Bartels. 1971). 
total protetns {Doum.as. et aI. 1M!} and ser
um albumin (D01Ul1aS. 1971) Whtle globulin 
was ealculated as difference between total 
proteins and albumin, 

Body weight 

The live weight was recorded at the begin
ning of the expertment and at the 1 st and 21 th 
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post treatment where the wcight gain was cal· 
culated" The amount of feed used was calm

Jated for determination of feed converation 
rate. 

Drug residue: 

At 1st, 3 th, 7 th and lOthday post treatment 
a 5 duckling were slaughtered and samples 
from thigh muscles, liver, kidneys. gizzard 
and skin were tacken for determ1natlon of pe
flox-acin residues according to Dvorak. et aI. 
(19S7) and Roudaut and Moretaln (1990). 

Statistical a.n.aIyal. : 
The obtained data were tabulated and sta

tistically analysed according to Petrie and 

Wal$C)n (1999). 

RESULT AND DISCUSSION 
Our results revealed that most common 

cUnical symptoms in the experimentally Sal
mon- eUa enterttidls infected duckJjng were 

loss of appetite. depression and dlarrhea. 
Mortality rate in the infected non-treated 
duckling was 40%_ These results were similar 
to those rep- orted by Abd Elhamld, et aI. 
(2006) who found that Salmenlosls 111 chIck
ens Induce clinical sign as dropped wings. 

ruffied feather. Moreover, GreenBeld. et aI. 
(1972) ment-ioned that mortality rate ranged 
between 1O-5Offtt within first week post infec
tion with Salmonella spp. The results evoked 
that pelloxacin induced reducuon In the men
tioned clinical symptoms and mortality rate%, 
Slmilar results were reported by WWe. et al 

(1988) . 

Results of this study revealed that peOoxa
ctn tnduced a significant increase in body 
weight gam of healthy duckling. These results 
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may be due to antimicrobial effect of the drug 
which consequently 1mproves metabolic activM 
ity of the birds_ Thts result was suppor- ted by 
Blyan. et aI. (1998). They postulated that the 
stimulating growth effect of antimicro-blals 
resulted from theIr suppression to the mlcroM 

organisms that invade the host and retard lts 

metaboltc activty. Salmonella enteritidis de
creased body weight gain. feed consumption 
and increase In feed conversion rate In Infect
ed ducklIng, TIlls may be due to deleterious 
effect of the microorganism which Invaded the 
host and retarded its metabolic activity and 
decreased absorptlon of nutrients from the in
flamed alimentary tract and diarrhea (A:bc1al~ 
lab. Amany 1993). Our results was con~ 
Hnned \\'ith that previously reported by 
Omyma, et aI. (le97) who stated that lnfectM 

cd chicks with Salmonella showed decrease In 
average body weIght. Improvrnent In body 
weight gain and feed conversion rate were ob· 
served post treatment With pefloxacln :In In
fected duckling. The improvement of body 
gain in infected and .treated chicks due to , 
bactericldtal effect of the drug (Alexander. 
1985), 

Our erythrogram data for healthy duckling 
treated with pefloxacln and infected duckling 
wlth Salmonella enteritidis revealed sjgnUi~ 

cant decrease in rota! crythrocytlc oount hae·
mogiobtn content. packed cell volume. Our r<> 
sult cOlnCldes With Eslam (2000) who 
reported that Salmonellosis in chickens in~ 
duced a significant decrease In erythrocytic 
count hemoglobin content, packed cell vol
ume %, Whereas, treatment of Infected duck
ling with pefloxacln induced elevation In these 
parameters reverting them to nearly their nor
mal values Needless to say, our data dearly 
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retntorced by those obtatned previously by 
Nt yogi and Bhowmi. (2003) who found that 
administration of peftoxactn to birds indueed 
anemia and It possibly resulted from toXiC de
pression of bone marrow or suppresSion of 
hematop~etic tissue. nlese result agreed v.ith 
the results mentioned by Adel (2004) who 

found that pefloxaCln treatment caused mac
rocytic hypochromJc anemla.Pefioxacln treat
ment caused elevation In total leukocytic 
(Kletter, et aI .• 1992) mentioned that the flu

oroqutnolone enhances total leukocytic count 
In the peripheral blood, 

[n the present study, total proteins, albu

min and globulin signiflcantiy decreased In 
healthy duckling treated with pefioxacln and 
Infected non treated duckling ,These results 
are clearly reinforced by Avrn, et aI. (l995) 
who suggested that the decrease tn protein 
prollle Ln healthy duckling and treated with 
pefioxacl.n due to Its lmmune suppressing ef
fccts of thts drug. This result agreed With Ea

lam. (2000) who reported that eiprofloxacin 
Induce slgnlficant decrease in total protein 
due to degeneration or necrosis in liver that 
reduces protein synthests. The obtalned re
sult were sl.m.flar to those recorded by Abu 
Zald, omtm.a (1987) who found that salmo~ 
nellosis in chicken tnduccd significant de~ 

crease in serum total proteln.albumln and 
giobulln. Decreased albumin In duckling in~ 

fected With salmonella enteritidis may be re
ferred to the fact that the Jjver is the sole of 
albumIn synthesis and hypoalbuminaemma 
is an Important feature of l1ver diseases (Ka

neko. 1989). Dudding Infected with salmo
nella entertUdis and treated with pefloxacln 
showed tmprovment in protein proflle and re
turned to nearly normal level at the end of 
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experimental period, This indicated tltat effec
tlveness of pefioxaeln in controUng hepatic 
damage Induced by Salmonella enteritidis tox~ 
In. This result agreed with (Ei-Sayed. Nagah. 
lOt: aI. (2004). In laying hens Infeded with Sal~ 
moneUosls. 

Our findings revealed that. slgt1lftcant ele
vation tn serum AST. ALT and alkaline phos

phate in healthy duckling treated. With peflox
acln and Infected duckling non treated. These 
findings might be attrtbuted to alteration of 

membrane penneablHty or damage of the he
patic cells by direct effect of the drug resulting 
in escape of these enzymes to the plasma 
(Coles. 1986) TItese ITesuJts were supported 
by Roe.bdy. (2007) who noted that pefiQxaetn 
resulted tn elevated liver erlZ}"'Il1es In chicken. 
These changes seem probably to be due to liVM 
er damage by the effect of the tnfeetlous agent 
toxins which lead to the escape of these enw 

zymes Into serum tn abnormal high levels 
{Ro ... lOt: aI. 1976~, The Increase In serum 
ASf and ALT activity after lnfectlon suggest a 
hepat()('..eUular damage (Doser. 1971). The 
present findings are supported by the results 
recorded by Eelam. (2000) who found that 
Hver ezymes increased in broiler chicks infect
ed with Mlrnonella entertttdis 

Re8ults of this study demonstrated that 
uric acld and creatintne significantly In~ 

creased tn healthy duck1Jng treated with pe
noxaeln and Infected duckling with Salmonel· 
la enteritidis, Elevation of ut1e actd and 

creatinine levels in healthy duckllng and 
treated with pefioxactn Indicating rotld dam

age effect of penoxacin On the liver and ldd-
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neys Roshdy (2007). These results were sup
ported by Koba,..hi (1985) who stated. that 
ctprofluxacln evoked elevat- jon In serum 
creatlnine and uric add due to Its cytotoxic 

elleCt. HarrIson and Harri80n (19S6) record

ed Increase tn creatinine levels in case of re

nal disease and nephrotoxic drugs. On thc 

other hand Dawaud (1992) found that chick

ens infected with SalmuneUosls displaye stg
niftcant increase in uric acid and creaUnlne. 

Regardtng to pefioxacln residues in the 
ch1cken liver. muscle, kidney, skin and fat 
were very high during at 1 at day of clearance 
period and dlsappeared from all examined or
gan at 7 thday post treatment expect skin 

and fat the drug resJdue dtsappeared at 15 

day post treatment. The highest levels of pe
floxac1n reSidues were recorded in the liver 
followed by skln and fat then glzz.ard and 

muscles but the lowest levels was observed 1n 
the kidneys samples. The obtaIned results 

nearly stmllar with those reported by Pa.ut:, et: 

aI. {2OOS, who mentioned. that the eoru::entra~ 

tIons of pefloxacin (J.lg/ g) 24 h after the last 
adm1nlstration of the drug declined in the fol~ 
lowing order: liver (3-20). muscle (l'42), kid
ney (O-69). skin and fat (O'06j. No drug was 

detectable in tlssues except skin and fat 5 day 
after the last administration. The concentra· 

tIons of peftoxaetn In sktn and fat 10 day after 
the laat dose of pefloxactn were 0'04 and 
0,03 pg/g, 

From this study we concluded that. peflox
adn and Salmonella enteritidis tn duckling 
has SQrne reversible hepatotoxicity. nephro· 
toxicity and In erythrogram. 
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Table (1) : Effect ofpefloxacin and salmonella enteritirus on mortality rate in pekin d'J.Ckling. 

Group I Total 'No, Qf ducldins I Monality rate 
, No. I % 
.I--

01 i 30 
, , . , - .. 

02 30 I - .. 

G3 30 12 
, 

40 , , , 

0' 30 r 2 6.67 

Table (2)! Effect ofpefloxacin and salmonella enteritidis on body weight feed consumption 
and feed con!lumption rate in pekin duckling(n""'5) .. 

Paramc! ers i Body . I days 
~-

2J dR}"S 
weight 

... -
i , 

a.w.o. ! , , , B.W. F.e. !'.C. ..W BW.G. , F.C. f.C. , , 
Groups , tOday, 

gmt ""'" 
smJ duel;; 

. gmId"'" 
R i VtV dud: gl1'J ducJr ; gmldlld: R 

G1 : 290,71± : 430.03± 139.J2± 290.36 , 2.08 ?18.37± 288.3,. ! 1247.S3 4.33 

i 1.74 i 1.69 U)2 
._' 1,49 1.24 ; "ry •. 42± ' 43S.l8± 

~ ... -
\43.76:1:: : 296,48 2.06 742.28± : 304.1{)± : 1263.03 4.15 

1.97 I 1.0. Ll? 1.31 
. 

l.J? ; , 

G} 295,38± I 393.27::i: 98.34± 250.26 ' 2.54 568.94± 115.70± ! 104.37 6.29 

1;92 , 1.73 LIS , 1.92 1.21 , , 
G4 298.25;i: : 414.0ll 115.77±: 274.13 697.27± : 283,25::i: 1240.38 

, 
4.38 2.37 

i i 1 
L28 I 1.59 i 1.58 , 1.68 I 1.29 

·P<O.OS 

Table (3) : Effect of pefloxacm and salmonella enteritidis on erythrogram in pekin duckling 
(n~5) . 

, I 7 day post lreatment i 14 day post treatment 

Groop : RBCsI06IUL H.b. gmtdl , PCV gmtdl , RBCsIO'fUL i H.b. gmtdl PCV gmtdl , 

i I 
, 

01 , 3,42%0.20 IS.59:tO.'s1 ; 39.83±1.:7 },!:lJ: 0.28 lS,38±O.26 39.36±:Ll4 

G2 I 2.06±O.2S'" 12,28±O.J}'" ! 36.90±1.41.f i 
, 

2.9J±0.14 !5J2±O.31 , 38.:7;z;L31 , 
, 

G3 ! L94±O.16'" i 1.48±O.45u i 34.08:1:.1.67 .... J5.2;::i:l.06"'" 2.07±O.21H 12.06±O.18'" , 

04 ; 3.JI±OJ7 J4.ml:±0,7! 
, 

38,33±1.49 3.07±0.15 14,21:i:{),34 39.OH±L09 

• P<Q,05 ... pc: OJ.l1 
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Table (4) : Effect of pefloxacin and salmonella enteritidis on protein profile in pekin duckling 
(n~5), 

7 day post trea[ment f 4 day post treatment 

~ T.protein Albumtn Globulin T.ptQteln Albumin Globulin 
<.:J (gm!dJ) (gmidJ) (gm/dJ) (gm!dJ) (gm/dJ) 

(gmldl) 

01 4,03,,;) 12 2,12±O,13 1.9],.;),10 4.12±O.l6 2.J7±O.Jl 1.95±O,18 
................... _, 

02 3.02::1;;:0,05* 1,86±O.0]* 1.I6±O.04· 3,98±O.14 

OJ 2,32±{L04·· L28±O,QS" L04±O,05H 2.30±0.06*· 1.2 

04 3,84±O,DS 2,04±O,O9 L80±0,IS 3,91,.;),19 

* P<O.05 ·*P<O.Ol 

Table (5) Effect of pefloxacin and salmonella enteritidis on Ilvcr enzycmc5 In pekm 
duckling( n~5), 

, 
7 day post treatment , 

14 day post treatment , , , 
(AST(UL) I Group I (AST(UiL) ALT(U!LJ AJk,ph, (U/L) ALT(U/L) Alk,ph,(UlL) 

------------,-+-----
01 

, 
39,93*2.1/6 , 20.85±0,94 14.3J±L06 39,65±2,62 20,9J±1.03 14.6l± 1.1 3 , , 

, 
02 

, 
44.32±2J4· 1435±Ll2* 21.0l±Ll4* 43,06±LS9 22.94±1.57 17.14±L51 , , ........... __ . 

Gl 45_16±2.16" 16,43± 1.31" : 22.25±1.l7·· 44.95±2.03*· 26.32,£1 .2]" 22.1611.2]*" 

04 4LO~2,05 2259±L72 1 6,O&<l.25 40,95±2.17 I 22.i4±1.46 J5.J8±l.J7 

* P<Q.05 .. P<O.Ol 
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Table (6) : Effect of pel10xacin and salmonella ententidis on kidney function in pekin 
duckling(n=5) 

i ~_~ ... __ 7 day pos~ treatmen! 14 day pool treatment , +-_. ._--
Group I . Uric acid ~. I creatinine Uric acid , creatinine 

01 I 3.69±O.31 O.94±0.17 J.7J±O.27 0.98±O.09 . 
f-- .---~ .. --~ .. - ... ...--_ ... -, 

G2 . 5,82:1:0.19-
, 

I. 921{}. i 9- 5.10:1:0.14* 1.02±O.16 . . 
OJ 5·.6S-;:O.25¥~··!2:~±{J.21.· . S.OS±O~ 2.2I±OJ7-" 

04 
. 

4.4710.29 I 1.2hO.2l 4.2510.17 1.0510.14 

"'P<O.Ol 

Table (7) ~ Mean values of pefloxacin residues (jig/g) in fresh hens tissues and organs. 

I Drug Days post slaughter 
, 

Tissues lsi 3rd 5th . 7th 10th ISth . 
Muscles I.3I±Q.tO O.B3±O.1O 0.44±O.OS 00 00 00 . 

. Liver 2.6J±O.25 L7l±O.I' 0.39±O.04 , 00 00 i 00 

I 
Kidney 1.22±0.36 l.OJ±O.11 O.1I±O.09 00 00 00 

. 
Gizzard 1.7110.51 U6±D.17 0.52±O.11 00 00 00 

Skin 2.24±0.15 I.J8±O,14 1.02>0.15 .0.76±0.IS 0.05 00 . .... 

Fat 1.68±O.92 1.89±O.51 1.2710.2\ 0.97 ±D.ll 0.06 00 

, . 

, 
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