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ABSTRACT
The present study was performed with the aim to isolate and identify the bacterial causative agent of
diarrhoea in pekin duckling and also to study its effects on some hematological and biochemical
parameters and histopathological effects as well as the role of pefloxacin in treatment diarrhoea in white
pekin duckling. A total of 160 white pekin ducklings one day old (80 healthy and 80 suffering from
diarrhoea) from different hatchery in Sharkia Province were used in this investigation. Cloacal swab
samples were collected from all duckling for isclation and identification bacterial causative agent of
diarrhoea. Sixty duckling (20 healthy and 40 suffering from diarrhoea) out of 160 duckling were divided
into three equal groups, 1 group was healthy duckling and kept as control group, 2"group was diseased
duckling non treated, 3rd group was diseased duckling treated with pefloxacin. Five ducklings from each
group were weighted individually for calculation weight gain and record consumed diets for calculation
feed conversion rate, At 1%, 7" and 15" days post treatment, Five ducklings were slaughtered from each
group and two blood samples were collected for erythrogram and biochemical analysis. Specimens from
internal organ were taken for pathological study.

.Out of 160 samples 40 (25%) were found positive for salmonelia isolation and this isolate were
serotyped into single isolate (Salmonella enteritidis 12 , 30%) & Salmonelia typhimurium 10, 25%) and
mixed isolate (Salmonella enteritidis + Salmonella typhimurium together 18 ,45%) .

Antibiogram studies, showed that the pefloxacin was the highest effective than other tested drugs.
Infected duckling with salmenlosis showed clinical signs, represented by depression, loss of appetite, and
decreased body weight, beside diarrhea and mortality in diseased non treated duckling 25%. Pefloxacin
induce reduction in clinical signs and mortality rate to 1% and Salmonelia Enteritidis did not isolated
post treatment.

Analyzed data revealed a significant decrease in body weight gain , erythrocytic count haemoglobin
content, packed cell volume, total proteins, albumin and globulin beside significant increase in feed
conversion rate, serum AST,ALT and alkaline phosphate in diseased duckling. This parameters were
improved 7™ day post treatment with pefloxacin.

Histopathological changes in ducklings infected non-treated, showed liver congestion of perivascular
leukocytic infiltration, and focal area of coagulative necrosis. Kidney revealed degenerative changes and
coagulative necrosis of some renal tubules with leukocytic aggregation. Lungs showed congestion of
pulmonary blood vessels emphysema. Heart show perivascular edema with fibrin thread. Spleen revealed
hyaline-zation and thickining of splenic blood vessels. Intestine revealed focal haemorrhages and
desquamation of villus epithelium and leukocytic infiltration. histopathological changes were mild in
treated duckling.

From this study we concluded that, salmorelosis in duckling resulted in adverse effect in body weight,
erythrogram and biochemical parameters and histopathological picture. Pefloxacin treatment diseased
duckling improved this parameters. '

INTRODUCTION Duck salmonellosis is extremely acute and fatal (2},
Heavy economic losses occur due to morbidity,
mortality, reduced egg and meat production (3}
Salmonellae are Gram negative, short plump shaped

Salmonella infections are important as both a
cause of clinical disease in duck and as a source of
food-borne transmission of disease to humans (I).
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rods, nonsporeforming, noncapsulated, aerobic and
facultafively anaerobic organisms and classified
under the family Enterobacteriacea (4).Virulence
factors of salmonella include three general toxins
which have been reported to play role in their
pathogenicity, endotoxins associated with cell wall
lipopolysaccharides when liberated fo circulation
during bacterial deaths produce fever, liver and
spleen lesions ¢5).Mortality may vary from 10% to
80% in severe outbreaks (6). Duck salmonellosis
cause retardation in growth, reduction in egg
production and hatchability. In addition to presence
of catarrhal, hemorrhagic or necrotic enteritis.
degeneration and necrosis of the hepatocytes,
myocarditis and lubulonephritis (7).

Quinolones are widely used antimicrobial
agents; the most commonly used fluoroquinolone
is enerofloxacin and its metabolite Pefloxacin (8).
fluoroquinolones interact with bacterial adherence
and colonization of epithelial surface, alter the
release of proinflammatory bacteria products,
modulate phagocytic capacity and intraleukocytic
killing (9).Pefloxacin is a broad-spectrum
antibiotic commonly used against all of the
Salmonella strains (16}.

We carried out this study to isolate and identify
Salmonella from duck and its effects on some
hemato-biochemical parameters and
histopathological effect as well as effect of pefloxacin
against salmonella infection in white pekin duckling.

MATERIAL AND METHODS

Duckling

A total of 160 white pekin ducklings one day
old (80 healthy and 80 suffering from diarrhoea)
from different localities in Sharkia Province were
used in this study. Duckling was floor reared under
complete hygienic condition and fed on a balanced
ration free from any medications and given water
ad-libitum,

Drug

Pefloxacin (Peflodad10%)® solution was obtained
from Dar Al Dawa Veterinary and Agricultural
Industrial Co.Itd.Jordan. Each ml contains 100mg
of pefloxacin base.

Bacteriological examination
A total of 160 cloacal swab samples from healthy
and diarrhoeic duckling werc collected. Samples
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were under aseptic condition , inoculated into
Selenite F broth (as enriched media) incobated at
37°C for 18 hrs. Then, reinoculated imo Mac
Conkey's (selective media) ,incubated at 37°C for 24-
48 hrs. Positive cases give pale colonies
(12) Bacterial colonies were selected for further
morphological and biochemical, identification (72,
13).

Media:Selenite F broth and MacConkey agar (14).

Antibiotic sensitivity

The in vitro antibiotic sensitivity test of
different  isolated  microorganism  against
antibacterial agents was carried out using disc
method ¢15). The antibiotics used were Pefloxacin
(5ug), gentamycin (10ug), flumequine, (30ug),
neomycine (30ug) and enrofloxacine(10ug

Experimental Design

Sixty (20 apparently healthy and 40 suffering
from diarrhoea) out 160 dulkling were divided into
3 equal groups. Thel® group was the apparently
healthy duckling and kept as control group,
2"group was diseased duckling non treated and 3"
group was  diseased duckling treated with
pefloxacin (5 mg/kgm b.wt. in drinking water for 5
successive days). At 1%, 7"and 14" days post
treatment, 5 duckling were slaughtered from each
group and two  blood sample  were
collected.Specimens from internal organ for
histopathological study. At 1¥, 7™and 15™ days
post pefloxacin treatment cloacal swab samples
from diseased duckling were collected for trail
isolation saimonella post treatment.

Blood sample

1" sample was taken in tubes containing EDTA
for estimation of erythrogram (16), 2™ sample was
raken for obtaining clear serum for estimation of
total proteins (17} albumin (78), globulin were
calculated as difference between total proteins and
albumin, AST-ALT (19} and alkaline phosphate
(20).

Body weight

Five ducklings from each group were weighted
individually at the beginning of the experiment, 1*
day and 21 day post treatment for calculation
weight gain and record consumed diets for
calculation feed conversion rate.
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Histopathological examination

Specimens from liver, spleen, kidney, heart, lung
and intestine were collected from each sacrificed
duckling and fixed in 10% neutral formalin buffer
solution, paraffin sections of 4-5 microns thickness
were performed and stained with hematoxylin and
eosin (H & E) and examined microscopically (21).

Statistical analysis
The obtained data were tabulated and statistically
analysed (22).

RESULT

During our study out of 160 samples 40 (25%)
were found to be positive to Salmonella spp.

Isolated  Salmonella  were single isolate
(Salmonelia enteritidis12, 30%, & Salmonella .
typhimuriumil0, 25%) and nmixed isolate

(Salmonella enteritidis+ Salmonella typhimurium
18, 45%) (Table 1 &2).

Antibiogram studies reveald that the activity of
pefloxacin and other antibiotic disc in vitro against
previous isolated Salmonella from diarrhoeic
duckling either single or mixed infection by disc
diffusion test, showed that the pefloxacin was the
highest effective than other tested drug followed
by enrofloxacin, flumoquin, gentamycin and
Neomycin (Table 3).

Pekin duck naturally infected with Salmonelosis
and non treated displayed clinical symptoms such
as loss of appetite, depression, ruffled feathers,
dropping of the wings with chalky white diarrhea
around and covered vent. These symptoms
disappeared post treatment with therapeutic dose of
pefloxacin.

Salmonelosis induced 25% mortality in infected
non treated duckling. Mortality rate was reduced to
5% and Salmonella spp. Didn't isolated from
cloacal swabs collected from diseased duckling
post treated with pefloxacin (Table 4).

Infected ducks with Salmonelosis and non
treated evoked significant decrease in body weight,
total proteins, albumin, globulin and significant
increase in fesd conversion rate, transaminasess
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(ALT, AST), alkaline phosphatase all over the
experimental period. These parameters were
improved towards the normal levels at 14" day
post treatment with therapeutic dose of pefloxacin.

(Tables 5-7).

Gross pathological lesions resulted from
experimental infection with Salmorelosis were
enlarged highly congested liver highly distended
gall bladders with bronze discoloration with
Patches of haemorrhage were observed. Intestine
was inflamed and hemorrhagic. Kidneys was
highly congested and the ureter filled with urates
Septicemic signs were observed in the form of
congestion in heart, lung and severe congestion in
blood vessels and capillaries of the pectoral muscle

Microscopically, the liver showed congestion of
central vein and sinusoids beside perivascular
leukocytic infiltration (Figl) moreover focal area
of coagulative necrosis of some hepatocytes were
recorded in duckling infected non treated (Fig.
2).The liver of infected duckling treated with
pefloxacin showed periportal leukocytic infiltration
(Fig. 3).The kidney of duckling infected with
salmenlosis non treated revealed focal interstitial
leukocytic aggregation mainly lymphocytes and
heterophils (Fig. 4). Degenerative changes and
focal area of coagulative necrosis of some renal
tubules were recorded (Fig. 5), Moreover kidney
of treated duckling showed mild lesion represented
by mild swelling of glomerular tubules (Fig. 6).
The lungs of infected non treated duckling showed
congestion of pulmonary blood vessels thickening
in the intra alveolar septa,alveolar emphysema and
airsaculitis (Figs. 7,8). The heart of infected non
treated showed perivascular edema with some
fibrin threads (Fig. 9). The spleen of infected non
treated birds showed thickening and hyalinization
of the wall of the splenic blood vessels (Fig.10).
The intestine of infected non treated ducklings
showed severe hemorrhages in intestinal mucosa
and desquamation of villus epithelium and
leukocytic infiltration (Figs.11,12). on the other
hand the mild lesions in all organs were recorded
in duckling infected and treated with pefloxacin.
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Table 1. Isolation of Salmonella from cloacal swab samples collected from diarrhoetic

ducks
No. of Cultural Biochemical Total +ve
Total samples(n) examinpation examination Salmonella
healthy diseased +ve -ve +ve -ve No, %
160 80 80 40 120 40 120 40 25

Table 2. Prevalence rate of different types of Salmonella isolated from duckling.

Isolated Single species Mixed species Total
microorganisms S.enteritidis | S.typhimurium S.enteritidis+ S. typhimurium
Number 12 10 8 40
% 30 25 45 100

Table 3. In vitro susceptibility Sal. Spp.of duck origin to some commonly used antibiotics

Antibiotic disc | Disc-potency (ug) | S.enferitidis ____S. typhimurium __
inhibitory zone sensitive inhibitory zone | sensitive
Pefloxacin 5 2.00 -+ 2.00 it
Gentamycin 10 i.5 + 1.5 +
Flumequin 30 1.8 + 1.8 ++
Neomycin 30 1.7 + 1.7 +
Enrofloxacin 10 1.9 +++ 1.9 4

Table 4. Effect of salmonellosis,on mortality rate and reisolated salmonella of duckling

Morﬁﬁy Reisolated Salmonelia
Parameters | Total rate post treatment(f(day)
Groups No " No [ % 1 7 14
Healthy duckling 20 00 00 0.00 0.00 0.00
Diseased duckling non treated 20 25 | 3.83x10° | 4.9x10° | 4.8x10°
Diseased duckling pefloxacin treated 20 1 5 0.00 0.00 - 0.00

Table 5. Effect of salmonella on body weight feed conversion rate in pekin duckling (n=5)

arameters EOd l_ 1 days 21 days
}'g&%y; BW. | BWG. | FC. |FC.!| BW. [ BWG. | F.C. |F.C.
roups gm/duck | gm/duck | gm/duck { R gm/duck | gm/duck [gm/duck] R

Gl 27538t 415.10& | 139.72+ | 272,93 | 1.95 | 703.04% | 287.94+ [1232.0914.28
1.52 1.27 1.20 1.31 1.09

G3 280.17+ ) 37818+ 1 98.01+ ; 230.17 | 235} 553.62& | 175.44+ | 990.94 | 5.65
1.72 1.59%* 1.25%* 1.87** 1.42%*

G4 283.31x | 400.14= | 116.83x | 25521 | 2.18 | 681.04+ | 281.90+ [1225.2514.35
1.37 1.22 1.18 1.10 1.27

**P <0.0]
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Table 6.: Effect salmonellosis and pefloxacin on erythrogram in pekin duckling (n=5)

. Disease duckling (salmenlosis)
Ith -
Parameter Hea (Czn(:::llf o ot Treated duckling (day)
: ist Tth Ldth
RBCs (166/LL) 3.94=0.531 20780 37 2.71+£0.52+ 3.05+0.51 3.8240.62
H.b. (gm/dl} 14.89= 047 E13E0.51** 12.162£0.27% | 1337+0.93 | 14,17+ 0.83
r'pPCV (gmv/dl) 37522098 | 30.04&1.24%* | 33.08:0.89* | 35.18+1.21 | 37.06:127
<0.05 P <0.01
Table 7. Effect salmoneilosis and pefloxacin on some blochemical parameters in pekin duciling
(n=5)
Heszlthy L Disease duckling (salmenlosis)

Parameter (d(;l::t!::% | Nen Treated : Day Ijmzat ti:ieatment >
T.protein (gm/dl) 416010 | 2.1320.14%%* 3.080.15%% 3.9540.11 e 2o oM
Albumin (gm/dl) 2.31=0.14 1.070.09% == 40010+ | 21080012 | 22540017
Globulin (gm/dl) | 1.910.10 1.06=0,08%** 1.6850.11%* | 18340.12 | 1.7440.14

AST(U/L) | 40.95=2.96 S2EER TRV 47.25E3 89" 44.01x2 | 41.37=2.68

ALT(U/L) 2185094 | 291420037 25.1320,78%% | 23.12=09 | 20.25:0.64

Alk.ph,(L/L) 15.3121.06 | 23.1720.87°** | 21.53+0.88** | 18.3420.7 | 15.17£0.38

=P <001 w4 P < (001

Fig. 1.Section in the liver of infected duckling with salmonellac non treated showing congestion
of central vein and sinusoids beside perivascular leukocytic infelration. H&E X 1€0.
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Fig. 2.Section in the liver of infected! duck ! rn. with salmonellag non treated showing peripostal
leukocytic infiltrations HE&EX 400 |

Fig. 3.Section in the liver of infected! duckling v ith salmonc:|lae after treatment with pefloxacin
showing focal area of coagulative necros! of hepatocis. H&E X 400.
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Fig. 4 Seetion in the kidney of infected duck!inz with salmonellae NON treated showing sever
focal areas of interstitial leukocytic agerzcations HEEX 16().

Fig. 5.Section in the kidney of infected cuciling with salmonellae non treated showing
coagulative necrosis of some renal tunules and degenerative changes in others H&E X
160,
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Fig. 6.Section in the kidney of infected duckiing and treated with pefloxacin showing mild
lesions represented by mild swelling of some glomerular tubules H&E X 160.

Fig. 7.Section in the [ung of infected duckling w th salmone lag non treated showing congestion
of pulmonary b ood vessels, thickining ' the intralveolar septa and air saculitis H&E X
160.
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Fig. 8. High power of previous figure showinz congestion of pulmonary blood vesels, alveolar
enphysema and airsaculitis H&E X 40(
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Fig. ©.Section in the: heart of infected du:hling with salmonellac non treated showing
perivascular edema with some fibrin threads H&E X300.
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Fig.10. Section in the spleen of infected duckling with salmonellae and non treatsd showing
thickening and hvalinization of the wal| 57 the splenic blood vessels. H&E X [50.

Fig.11. Section in the intestine of infected duck in2 with salmoneilae non treated showing severe
hasmorrhages in the intestinal mucosa :nd desquamation of villus epithelium. HEE

X160.
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Fig.12. Section in the intestine of infected d.
and leukocytic infiltration in the intestinal mucosa

desquamation of the villus epithelium
HEE X 160,

DISCUSSION

[nfection with salmonella involve thr

stages:1¥,intestinal colonization where 1
beyvorid
gastrointestinal tract can lead to multiplicatic:
of the organisms in macrophage-phagocy
svstem of liver, spleen and other orga-

shedding oceur (23),2"%invasion

(24),3™ extensive bacteriamia which m
cause high mortality specially in voung birds

During our study out of 160 samples -
were found to be positive to Saimonelia. 11

¥

percertage of positive samples of salmone!

in duckling was 25%. In this study, the rates o7
isolates were high in Sharkia Province, Thi:
agrees with most studies, (25) and (23

isolated Salmonella emeritidis from eloaca
swabs. Moreover, Salmonella tphimurii

from (27), was isolated dead Moscovy duc

Saimanella enteritidis was isolated from 1«

feces of infected hens (28,29). High level
isolate Salmonella from duckling in Kalut
Province was 41.77% (310).

Disc diffusion test is widely used
antimicrobial sensitivity test for reasons

ziling with salmonellae and non treated showing

time. simplicity and cost (32). In present study
by wsing the disc- diffusion test showed that
the Pefloxacin was the highest effective on all
isolated salmonella (S.emteritidis and §.
vphimurizm) than other tested drug followed
hy enrofloxacin, flumoquin, gentamyein and
Neomycin Fluorinated guinolones have
=xcellent activity against Salmonella Strains.
Che new generations were very active against
all saimoneglla strains (33)

Infected duckling showed clinical sign
represented by depression, loss of appetite,
decreased body weight, beside diarrhez and
mortality tate were 25%. Similar clinical signs
vere  recorded ¢33.30). Pefloxacin induce
reduction in clinica! signs, morality rate o
Yoand salmonellu (Enteritidic &
yphimurium)  did not isolated from collected
faccal swaps post-treatment. Fluoroquinolone
reatment showed nc salmonglla in feces or
>laacal swabs and organ (34).

The duckling showed wvadatione in
‘rythrogram including a significant decrease in
otal ervthrocyvtic count haemoglobin content,
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packed cell volume in ducklings infected with
salmonella. These variations in erythrogram
remained till the 5™ day post treatment by
pcﬂoxacm and improvement was seen on the
10™ day post treatment. The observed anemia
in the infected duckling may be attributed to
the bacterial endotoxins Similar results were
previously recorded in fowl (35) cause. Our
results were supported by several previous
study which recorded that bacterial
endotoxins cause intravascular destruction of
erythrocytic cells in the body and consequently
lead to haemolysis with break-down of
haemoglobin (36).

The analysis of serum proteins, of the
infected duckling with salmonella non treated
indicated a significant decrease in total
proteins, albumin and globulin albumin is
selectively lost in renal diseases (37).
Moreover, the liver is the sole site of albumin
synthesis and hypoalbuminaemia 1is an
important feature of liver diseases (33).
Decreased serum total protein and albumin
could be attributed to a disturbed protein
synthesis and / or deprivation of diet-protein
resulting from anorexia which accompanied
salmonella infection (38). Bacterial toxin has
destructive effect on the liver cells which is the
main sources of albumin and protein synthesis
in the body (39). Treatment diseased duckling
with pefloxacin improved total proteins,
albumin and globulin at 14™ day post
treatment, this may be due to overcome
infection. Fluoroquinolone has bactericidal
activity against major pathogenic bacteria
found in diseased animal and improved total
proteins, albumin and globulin (40).

Measurement of serum transaminases (AST
and ALT) activities are standard tests for
hepatoceilular damage. It’s well known that
the enzymes are intracellular being located in
the mitochondria, the cytoplasm or both,
consequently, circulating levels increase
following liver cell damage (41). Serum
transaminases (AST- ALT) and alkaline
phosphatase activities were  significantly
increased duckling infected with salmenlosis
(42,43).
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In this work histopathological changes n
ducklings infected with salmonelosis and non
treated, the postmortem changes were
recorded, Moreover microscopically, the liver
revealed congestion of hepatic blood vessles,
leukocytic infiltration and focal area of
coagulative necrosis of some hepatocytes. The
kidney showed leukocytic aggregation and
coagulative necrosis of some renal tubules,
lungs revealed congestion of pulmonary blood
vessels air saculitis and enphysema, Heart
showed perivascular edema.The spleen reveal-
ed hyalinization - and thickining of splenic
blood vessels. Intestine showed hemorrhages
and desquamation of villus epithelium and
leukocytic infiltrated. on the other hand the
mild lesion were recorded in duckling
infected and treated with pefloxacine. These
aforementioned results were in chickens
(44,45). Duck salmonellosis causes severe
microscopical lesions in many of internal
organs such as coagulative necrosis in liver

(7). Avian salmonellosis causes necrotic
enteritis, zenker’s necrosis, and fibrinous
pericarditis in the heart (46),

bronchopneumonia and peritonitis (47,48).
Salmenlosis in duck induce hepatic lesion
represented by different degenerative changes
of hepatocytes, focal coagulative necrosis of

hepatic cells, multiple focal Ileukocytic
aggregation which replaced the hepatic
parenchyma (27).

From this study we could be concluded
that, salmenlosis infection in white pekin
duckling resulted in decrease in mortality,body
weight and induce change in erythrogram and
biochemical parameters which could be lead to
economic losses in peckin duckling Pefloxacin
treatment helped in controling the infection.
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