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ABSTRACT

A total of 120 apparently healthy, one day old Pekin duckling were used to investi-
gate the effect of pefloxacin on Salmonella enteritidis infection. Effect of Salmonella en-
teritidis and pefloxacin on body weight gain and hemato-biochemical changeswas re-
corded as well as the residue of pefloxacin in muscles, skin and some organs were
determined. Duckling were divided into four equal groups 30 for each). The 1St group
apparently healthy duckling (control group), 2"? group was apparently healthy duck-
ling and treated with pefloxacin (5mg / kgm b.wt.) in drinking water for 5days, while
the duckling in 3™ & 4t groups were infected with Salmonella enteritidis at the 10th
day of age. The 3rd group was kept as infected non treated duckling; Meanwhile the
4th group (infected duckling) was treated with pefloxacin (5mg kgm b.wt.) in drinking
water for 5 day. Five duckling from each group were weighed individually for calcula-
tion weight gain for calculation of feed conversion rate at 15t and 21" day post treat-
ment.At 7th and 14t day post treatment 5 duckling from each group were sacrificed
for collection of 2 blood samples. The 15t sample was collected for estimation of erythro-
gram and the 2nd sample was collected to obtain clear serum for estimation some bio-
chemical parameters. Another 5 duckling from each group were sacrificed samples
from thigh muscle, liver, kidneys, gizzard and skin were collected at 15,3, 7th and 10
thday post treatment for determination drug residuce

Salmonella enteritidis induced 40% mortality in infected non treated pekin duckling.
and 6.67% in infected group treated with pefloxacin.Healthy ducklings treated with pe-
floxacin revealed significant increase in the body gain, AST, ALT, alkaline phospha-
tase, uric acid, creatinine and significant decrease in _feed conversion rate,erythrocytic
count, hemoglobin content,packed cell volume, total protein and albumin.

Infected ducklings with Salmonella enteritidis and non treated evoked a reduction
in body weight gain, albumin and a significant increase in feed conversion rate, AST,
ALT, alkaline phosphatase, uric acid, creatinin and globulin. These parameters were
improved towards the normal levels when treated infected duckling with pefloxacin.

Pefloxacin residue in the examined samples of liver, kidney, muscles, gizzard,skin
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and fat were very high at 1St day post treatment then become very low at 5th

day,Moreover the pefloxacin completely disappeared from all the examined samples af-

ter 7 thdays post treatment days The highest levels of pefloxacin residues were record-

ed in the liver followed by skin and fat then gizzard and muscles but the lowest levels

was observed in the kidneys samples.

From this study we concluded that, pefloxacin has some reversible hepatotoxicity

and nephrotoxicity in healthy duckling. Salmonella enteritidis in duckling resulted in

adverse effect in both erythrogram and biochemical 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 facing duck indus-
try (Moustafa, et al. 2008). Salmonellosis is
one of the most important serious problems
threatening poultry industry, where it causes
serious economic losses due to high mortality
(Seo, et al. 2000). Virulence factors of Salmo-
nella include three general toxins which play
role in their pathogenicity, endotoxins asso-
ciated with cell wall lipopolysaccharides when
liberated to circulation during bacte-rial
deaths produce fever, liver and spleen lesions

(Turnbull and Snoeyenbos, 1974).

Antimicrobial is an important tool in re-
ducing the losses in poultry industry. Among
these antimicrobials are fluoroquinolones,
which widely used in clinical practice because
of their excellent antibacterial effect (Avril, et
al. 1995), they act by inhibiting the activity of
bacterial DNA-gyrase which responsible for
supercoiling of bacterial DNA (Sun, et al.
2001). Pefloxacin is one of a 34 generation of
fluoroquinolones with broad spectrum activity
against G+ve, G-ve bacteria and Mycoplasma

(Garcia, et al. 1999). Pefloxacin active
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against all of the Salmonella strains (Wille et
al. 1988).

Antibiotic residues in meat derived from
treated animals and chickens could pose
health threats to consumers, while the con-
stant exposure of some microorganisms to
these drugs may manifest itself in develop-
ment of antibiotic resistant bacteria, allergic
reactions in sensitized persons and possible
direct toxic effects of minute amounts over
long periods of time (Corry et al., 1983).

This work was designed to evaluate the ac-
tivity of pefloxacin against salmonella enteriti-
dis infection in pekin duckling. Furthermore,
effects of pefloxacin and salmonella enteritidis
on some hemato-biochemical,parameter as
well as drug residuce determination

MATERIAL AND METHODS

Drug :

Pefloxacin (Peflodad 10%)® solution was
obtained from Dar Al Dawa Veterinary and
Agricultural Industrial Co. Itd. Jordan. Each
ml contains 100mg of pefloxacin base.

Experimental duckling:

A total of 120 apparently healthy one day
old white pekin ducklings were obtained from
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local commercial hatchery. Duckling were
floor reared under complete hygienic condi-
tion and fed on a balanced ration free from
any medications and given water ad-libitum.

Experimental Design:

Duckling were divided into 4 equal groups
(each of 30 ducklings), 15t group (apparently
healthy duckling) was kept as control group
while the 2nd group was treated with pefloxa-
cin (bmg /kgm b.wt.) in drinking water for 5
days, 3rd gnd 4th group were infected with
Salmonella enteritidis by I/M inoculation at
the 10th day of age with a dose of 0.25ml of
103.3 CFU I/M in thigh muscle (Badr, 2003).
3rd group was kept as infected non treated
whereas 4t group infected duckling was
treated with pefloxacin (5 mg/kgm b.wt.) in
drinking water for 5 successive days (Re-
ynolds, 1995). Treatment started 48h. post
infection.

Blood sample

Five birds from each group were slaugh-
tered at 7th and 14th day post treatment for
collection of 2 blood samples. The 15t blood
sample was taken for estimation of erythro-
gram Jain (1986), while the 2nd gsample was
taken to obtain clear serum for estimation of
AST and ALT (Reitman and Frankel, 1957)
alkaline phosphatase (John, 1982), uric acid
(Trinder, 1969) creatinine (Bartels, 1971).
total proteins (Doumas, et al. 1981) and ser-
um albumin (Doumas, 1971) While globulin
was calculated as difference between total

proteins and albumin,
Body weight

The live weight was recorded at the begin-
ning of the experiment and at thelSt and 21th
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post treatment where the weight gain was cal-
culated. The amount of feed used was calcu-
lated for determination of feed converation
rate.

Drug residue :

At 18t, 3th 7th and 10thday post treatment
a 5 duckling were slaughtered and samples
from thigh muscles, liver, kidneys, gizzard
and skin were tacken for determination of pe-
flox-acin residues according to Dvorak, et al.
(1987) and Roudaut and Moretain (1990).

Statistical analysis :

The obtained data were tabulated and sta-
tistically analysed according to Petrie and
Watson (1999).

RESULT AND DISCUSSION

Our results revealed that most common
clinical symptoms in the experimentally Sal-
mon- ella enteritidis infected duckling were
loss of appetite, depression and diarrhea.
Mortality rate in the infected non-treated
duckling was 40%. These results were similar
to those rep- orted by Abd Elhamid, et al.
(2006) who found that Salmenlosis in chick-
ens induce clinical sign as dropped wings,
ruffled feather. Moreover, Greenfield, et al.
(1972) ment-ioned that mortality rate ranged
between 10-50% within first week post infec-
tion with Salmonella spp. The results evoked
that pefloxacin induced reduction in the men-
tioned clinical symptoms and mortality rate%.
Similar results were reported by Wille, et al
(1988) .

Results of this study revealed that pefloxa-

cin induced a significant increase in body
weight gain of healthy duckling. These results
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may be due to antimicrobial effect of the drug
which consequently improves metabolic activ-
ity of the birds. This result was suppor- ted by
Bryan, et al. (1998). They postulated that the
stimulating growth effect of antimicro-bials
resulted from their suppression to the micro-
organisms that invade the host and retard its
metabolic activty. Salmonella enteritidis de-
creased body weight gain, feed consumption
and increase in feed conversion rate in infect-
ed duckling. This may be due to deleterious
effect of the microorganism which invaded the
host and retarded its metabolic activity and
decreased absorption of nutrients from the in-
flamed alimentary tract and diarrhea (Abdal-
lah, Amany 1993). Our results was con-
firmed with that previously reported by
Omyma, et al. (1997) who stated that infect-
ed chicks with Salmonella showed decrease in
average body weight. Improvment in body
weight gain and feed conversion rate were ob-
served post treatment with pefloxacin in in-
fected duckling. The improvement of body
gain in infected and treated chicks due to
bactericidial effect of the drug (Alexander,
1985).

Our erythrogram data for healthy duckling
treated with pefloxacin and infected duckling
with Salmonella enteritidis revealed signifi-
cant decrease in total erythrocytic count hae-
moglobin content,packed cell volume.Our re-
sult coincides 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 pefloxacin induced elevation in these
parameters reverting them to nearly their nor-
mal values Needless to say, our data clearly
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reinforced by those obtained previously by
Niyogi and Bhowmi. (2003) who found that
administration of pefloxacin to birds induced
anemia and it possibly resulted from toxic de-
pression of bone marrow or suppression of
hematopoietic tissue. These result agreed with
the results mentioned by Adel (2004) who
found that pefloxacin treatment caused mac-
rocytic hypochromic anemia.Pefloxacin treat-
ment caused elevation in total leukocytic
(Kletter, et al., 1992) mentioned that the flu-
oroquinolone enhances total leukocytic count
in the peripheral blood.

In the present study, total proteins, albu-
min and globulin significantly decreased in
healthy duckling treated with pefloxacin and
infected non treated duckling .These results
are clearly reinforced by Avril, et al. (1995)
who suggested that the decrease in protein
profile in healthy duckling and treated with
pefloxacin due to its immune suppressing ef-
fects of this drug. This result agreed with Es-
lam, (2000) who reported that ciprofloxacin
induce significant decrease in total protein
due to degeneration or necrosis in liver that
reduces protein synthesis. The obtained re-
sult were similar to those recorded by Abu
Zaid, Omima (1987) who found that Salmo-
nellosis in chicken induced significant de-
crease in serum total protein,albumin and
globulin. Decreased albumin in duckling in-
fected with salmonella enteritidis may be re-
ferred to the fact that the liver is the sole of
albumin synthesis and hypoalbuminaemina
is an important feature of liver diseases (Ka-
neko, 1989). Duckling infected with salmo-
nella enteritidis and treated with pefloxacin
showed improvment in protein profile and re-
turned to nearly normal level at the end of
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experimental period. This indicated that effec-
tiveness of pefloxacin in controling hepatic
damage induced by Salmonella enteritidis tox-
in. This result agreed with (El-Sayed, Nagah,
et al. (2004). in laying hens infected with Sal-
monellosis.

Our findings revealed that, significant ele-
vation in serum AST, ALT and alkaline phos-
phate in healthy duckling treated with peflox-
acin and infected duckling non treated. These
findings might be attributed to alteration of
membrane permeability or damage of the he-
patic cells by direct effect of the drug resulting
in escape of these enzymes to the plasma
(Coles, 1986) These rresults were supported
by Roshdy, (2007) who noted that pefloxacin
resulted in elevated liver enzymes in chicken.
These changes seem probably to be due to liv-
er damage by the effect of the infectious agent
toxins which lead to the escape of these en-
zymes into serum in abnormal high levels
(Ross, et al. 1976). The increase in serum
AST and ALT activity after infection suggest a
hepatocellular damage (Doxey, 1971). The
present findings are supported by the results
recorded by Eslam, (2000) who found that
liver ezymes increased in broiler chicks infect-
ed with salmonella enteritidis

Results of this study demonstrated that
uric acid and creatinine significantly in-
creased in healthy duckling treated with pe-
floxacin and infected duckling with Salmonel-
la enteritidis. Elevation of uric acid and
creatinine levels in healthy duckling and
treated with pefloxacin indicating mild dam-
age effect of pefloxacin on the liver and kid-
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neys Roshdy (2007). These results were sup-
ported by Kobayashi (1985) who stated that
ciprofloxacin evoked elevat- ion in serum
creatinine and uric acid due to its cytotoxic
effect. Harrison and Harrison (1986) record-
ed increase in creatinine levels in case of re-
nal disease and nephrotoxic drugs. On the
other hand Dawaud (1992) found that chick-
ens infected with Salmonellosis displaye sig-
nificant increase in uric acid and creatinine.

Regarding to pefloxacin residues in the
chicken liver, muscle, kidney, skin and fat
were very high during at 15t day of clearance
period and disappeared from all examined or-
gan at 7 thday post treatment expect skin
and fat the drug residue disappeared at 15
day post treatment. The highest levels of pe-
floxacin residues were recorded in the liver
followed by skin and fat then gizzard and
muscles but the lowest levels was observed in
the kidneys samples. The obtained results
nearly similar with those reported by Pant, et
al. (2005) who mentioned that the concentra-
tions of pefloxacin (ug/g) 24 h after the last
administration of the drug declined in the fol-
lowing order: liver (3-20), muscle (1-42), kid-
ney (0-69), skin and fat (0-:06). No drug was
detectable in tissues except skin and fat 5 day
after the last administration. The concentra-
tions of pefloxacin in skin and fat 10 day after
the last dose of pefloxacin were 0-04 and
0-03 ug/g.

From this study we concluded that, peflox-
acin and Salmonella enteritidis in duckling
has some reversible hepatotoxicity, nephro-
toxicity and in erythrogram.
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Table (1) : Effect of pefloxacin and salmonella enteritidis on mortality rate in pekin duckling.

Mortality rate

Total No. of duckling

30
30
30
30

Table (2) : Effect of pefloxacin and salmonella enteritidis on body weight feed consumption
and feed consumption rate in pekin duckling(n=5).

Parameters 1 days 21 days
B.W.G.
gm/ duck
288.34+
1.24
304.10+
1.37
175.70+
121
283.25+

1.59

B.W
gm/ duck
430.03+

1.69
438.18+

1.09
393.27+

1.73
414.02+

1.68

B.W.G
gm/ duck
139.32+

1.02
143.76+
117
98.34+
118
115.77+
1.29

F.C.
gm/duck

B.W. F.C.
gm/duck

1247.83

Groups
Gl

gm/ duck
718.37+
1.49
742.28+
131
568.94+
1.92
697.27+
1.28

290.36

G2 296.48 1263.03

G3 250.26 1104.37

274.13 1240.38

*P<0.05 ** P<0.01

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

7 day post treatment 14 day post treatment

RBCs10%UL

H.b. gmvdl

PCV gnvd

RBCs10%UL

H.b.gmd | PCV gnvd

3.42+0.20

15.58+0.51

39.83+1.17

3.12+0.28

15.38+0.26 39.36+1.14

2.06+0.25*

12.28+0.33*

36.90+1.41*

291+ 0.14

15.12+0.31 38.17+1.37

1.94+0.16**

11.48+0.45**

34.08+1.67**

2.07+ 0.21**

12.06+0.18** | 35.21+1.06**

3.31+0.17

* P<0.05
Mansoura, Vet. Med. J.

14.08+ 0.71

38.33+1.49

3.07=£0.15

** P<0.01

14.21+0.34 39.08+1.09
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(n=5).

7 day post treatment

14 day post treatment
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Table (4) : Effect of pefloxacin and salmonella enteritidis on protein profile in pekin duckling

T.protein
(gm/dl)

Albumin
(gnmvdi)

Globulin
(gnmvdi)

T.protein
(gm/dl)

Albumin
(gnmvdi)

Globulin
(gn/di)

4.03+0.12

2.12+0.13

1.91+0.10

4.12+0.16

2.17+0.15

1.95+0.18

3.02+ 0.05*

1.86+0.03*

1.16+0.04*

3.98+0.14

2.06+0.12

1.92+0.16

2.32+0.04**

1.28+0.05**

1.04+0.05**

2.30+0.06**

1.25+0.03**

1.05+0.06**

3.84+0.08

* P<0.05

2.04+0.09

duckling(n=5).

1.80+0.18

7 day post treatment

3.91+0.19

** P<0.01

2.13+0.15

Table (5) : Effect of pefloxacin and salmonella enteritidis on liver enzyemes

1.60+0.19

in pekin

14 day post treatment

(AST(UIL)

ALT(UIL)

Alk.ph. (U/L)

(AST(UIL)

ALT(UIL)

Alk.ph.(U/L)

39.93+2.96

20.85+0.94

14.31+1.06

39.65+2.62

20.91+1.03

14.61+1.13

44.32+2.14*

24.35+1.12*

21.01+1.14*

43.06+1.89

22.94+1.57

17.14+1.51

45.16+2.16**

26.48+1.31**

22.25+1.17**

44.95+2.03**

26.32+1.23**

22.16+1.21**

41.09+2.05

* P<0.05

22.59+1.72
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16.08+1.25

40.95+2.17

** P<0.01

22.14+1.46

15.38+1.37
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Table (6) : Effect of pefloxacin and salmonella enteritidis on kidney function in pekin

duckling(n=5)
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I 7 day post treatment 14 day post treatment I

Uric acid

creatinine

Uric acid

creatinine

3.69+0.32

0.94+0.17

3.73+0.27

0.98+0.09

5.82+0.19*

1.92+0.19*

5.10+0.14*

1.02+0.16

5.68+0.25**

2.04+0.21**

5.05+0.19**

2.21+£0.17**

* P<0.05

4.47+0.29

** P<0.01

1.21+0.23

4.25+0.17

1.05+0.14

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

Days post slaughter

1st 3rd

5th

1.31+0.20

0.83+0.10

0.44+0.05

00

2.63+0.25

1.73+0.14

0.39+0.04

00

1.22+0.36

1.03+0.21

0.21+0.09

00

1.71+£0.51

1.16+0.17

0.52+0.12

00

2.24+0.25

1.38+0.14

1.02+0.15

0.76 £0.15

2.68+0.92
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1.89+0.51

1.27 +0.21

0.97+£0.21
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