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ABSTRACT

In this study the adverse effect of Salmonela pullorum on body performance, immuno-
biochemical and pathological alterations in balady chickens with treatment. A total of 100
cloacal swaps (50 from freshly dead chicks - 50 from chicks suffering from diarrhea) were
collected from chickens in private locality in Sharkia Provence for isolation and identification of
Salmonlla spp, from infected chickens. Nine positive swabs for sale (9) were 4 single isolates
{(S. enteritidis (1), S. typhimurium (1), S. pullorum, (2)} and 5 mixed isolates {( S. enteritidis +
S. typhimurium, (1), S. enteritidis + S. pullorum, (1), S. typhimurium+ S. pullorum, (2)}. isolated
Sale were sensitive to doxycycline. A total of 120, one day old balady chickens (60 healthy and
60 experimantally infected with S. pullorum) were divided into 4 groups, 1* group healthy chicks
non infected non treated, Z“dgroup treated with doxycycline, 3"group infected non treated and 4™
group chicks infected and treated with doxycycline. Specimens from internal organ were taken
for pathological changes and estimation of doxycycline residues.

Healthy chickens received doxycycline treated and sal infected chicks non treated showed
significant reduction in phagocytosis, killing %, total protein, albumin, A/G ratio and significant
elevation in total, o, B globulins, AST, ALT, ALP, uric acid, creatinine beside non signifycant
reduction in eosinophil, basophil, monocyte and non significant increase in y globulin. Healthy
chickens received doxycycline showed significant decrease in heterophilis and significant
increase in weight gain, lymphocyte beside non significant leukocytosis. Sal infected chicks
showed clinical signs as ruffled feathers, emaciation, droppy wings, anorexia, diarrhea and
dehydration, mortality rate was 20%. Significant reduction in body weight, lymphocyte and
significant increase in leukocytosis and heterophilis. Salmmnellosis infected and treated chicks
showed reduction in clinical signs, mortality rate decreased to 3.33 % and reduction in Sal re-
isolation post treatment was recorded beside improve in immunological and biochemical
parameter at 7" day post treatment. Doxycycline residues were detected in high levels in kidney
followed by liver then breast muscle at 1% and 4 days post administration and completely
disappeared from all tested tissues at 7' days post administration. Doxcycline residue and
histopathological changes were studies

It could be concluded that Salmonellosis induce changes in biochemical parameters and
doxycycline reduce severity of Salmonelosis and improvement of hepatorenal functions.

INTRODUCTION

Infections with bacteria of the genus Sal
are responsible for major problem of poultry
farming in which is a major infectious disease
of all ages of birds (I). Sal is enteric pathogen
colonized the intestinal tract of poultry causes

heavy economic loss through mortality and
induce several disease as pullorum disease,
typhoid and paratyphoid (2). Salmonella spp. Is
a Gram negative, short plump shaped rods, non
sporeforming, non capsulated and aerobic
organisms (3). The disease produced by Sal
pullorum is called pullorum disease, also called
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bacillary white diarrhea, acute and chronic
septicemic in nature; mostly affect the growing
stage (2-3 weeks of age) induces height
mortality, reduced egg and meat production
(4). Pullorum disease causes a high mortality
rate among chicks, weakness and white
diarrhea. Subacute, acute, or chronic clinical
signs may be appeared (5). Salmonelloses
induce catarrhal, hemorrhagic or necrotic
enteritis, degeneration and necrosis of the
hepatocytes and myocarditis (5).

Doxycycline is a  semisynthetic
tetracycline has broad spectrum activity against
Gr+ve & Gr-ve bacteria (6), absorbed orally
(7), inhibit protein synthesis in bacteria (8).

This study was planned to isolate and
induce experimental Salmonellosis in chickens
and study its effects on immuno-biochemical
parameters and pathological effect beside its
treatment.

MATERIAL AND METHODS

Bacteriological examination

A total of 100 cloacal swab ( 50 from
fresly dead + 50 from diseased chickens) were
collected under aseptic condition, inoculated
into Selenite F broth and incubated at 37°C for
18 hr. Then, reinculated into MacConkey's agar
media, incubated at 37°C for 24-48hr. Positive
plates give pale colonies (9). Suspected
colonies  were  selected for  further

morphological and biochemical identification
(10).

Antibiotic sensitivity

Susceptibility  isolated sal spp to
antibiotics (Doxycycline, ceftiofur sodium,
Florfenicol,  Ciproflo-fxacin, = Gentamycin,

Amoxycycylline and Neomycine) weere tested
by disc diffusion methods (11).

Experimental chickens

A total of 120, one day old balady chicks
were obtained from local hatchery in Sharkia
Provence were used in this trial. Cickens
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proved free from sal pulloum by
bacteriological examination used in this study.
Chickens were fed balanced starter fresh ration
from Kahar Company and clean drinking water
ad-libtium.

Sal pullorum titration

Sal pullorum used in this study was
isolated from freshly dead and diseased
chickens, identified and used in this study (11).
At 21" day of age 50 chickens were infected by
Sal pullorum (1x10* CFU) via crop was titrated
according (12).

Experimental design
Chicks were divided into 4 groups (30
each). 1* gro up, healthy chicks non infected
non-treated, 2" group healthy chicks treated
with 10 mg doxycycline/ kg B. wt in drinking
water for 5 consecutive days, : group infected
chicks and non treated and 4™ oroup chicks
infected and treated with 10mg doxycycline/kg
B.wt. in drinking water for 5 consecutive days.
Five chicks from each group were slaughtered
at 1%, 7" and 15™ day post treatment 2 blood
samples 1¥samples  were taken  on
anticoagulant for total and differential
leukocytic count according (13), (Phagocytic %
(14) and killing %. (15). the 2" sample was
used for obtain clear sera were separated for
estimation AST and ALT (16) ALP (17), total
proteins (18), protein fraction (19) uric acid
(20) and creatinine (21).

Re-isolation of Sal pullorum

Sterilized cloacal swabs were taken from
all chicks post treatment. For reisolation of sal
pullorum

Body weight

From each group 5 chicks were wexghted
individually at the start of the experiment (21"
day of age) and at 1% day post treatment (28"
day of age) and the consumed diets were
recorded, also, weight gain and feed conversion
rate were calculated.

Histopathological examination

Specimens from liver, spleen, kidneys,
heart, lung and intestine were collected from
each sacrificed chickens and fixed in 10%
neutral formalin buffer solution, paraffin
sections of 4-5 micron thickness were
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performed and stained with hematoxylin and
eosin (H &E) examined microscopically (22)

Drug residues

Three chicks from treated group as well
as from infected treated group were slaughtered
at 1%4 and 7" day post treatment. Samples
were collected from breast muscles, liver and
kidneys for doxycycline residues detection by
bacterioogical assay (23).

Statistical analysis: Obtained data was analyzed
(24)

RESULTS

Bacteria isolated from collected swabs
revealed 9 (9%) Sal spp in single isolates 4
(Sal. enteritidis (1) - Sal typhimurium (1) and
Sal pullorum (2) while mixed isolate (5) were
(Sal enteritidis + Sal typhimurium (1) - Sal
enteritidis + Sal pullorum (2) and Sal
typhimurium-+Sal pullorum (2). Isolate sal were
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doxycycline sensitive. Results of biochemical
were recorded in tables (3-7)

Gross pathological lesions in infected
chicks with sale were bronze discolouration and
necrotic foci on liver, In addition to
splenomegaly.  pathological changes that
appeared in internal organ of infected chicks
with  salmenlosis were congestion of
hepatoportal ~ blood vessels and mild
vacuolation of the hepatocytes (Fig.1),
Moreovere degeneration and necrosis of renal
tubular epithelium (Fig.2), Oedema of blood
vessels of spleen with leukocytic infiltration
(Fig.3), Oedema of the cardiac blood vessels
and leukocytic infiltration (Fig. 4), Necrotic and
desquamated epithelial cells with leucocytes
occlude the lumen of the intestine (Fig.5), Lung
showed severe bronchitis with leukocytic
infiltration,  congested  capillaries  and
desquamated epithelium (Fig.6). Healthy chicks
received doxycycline showed coagulative,
necrosis and extensive hemorrhages among the
hepatic  cells. (Fig7), Focal interstitial
aggregation of lymphocytes and cloudy
swelling and vacuolation in the renal tubular
epithelia (Fig.8).

Table 1. Result of isolation of Sal from cloacal swab samples

T‘(:Ei isolates No % Isolates U ﬁ
4 4 Sal enteritidis 1 1111 9 9
Single Sal typhimurium 1 dlkil
100  isolate Sal pullorum 2 2222
Mixed Sal. enteritidis + Sal. typhimurium 1 1111
isolate 5 5 Sal enteritidis + Sal. pullorum 2 2222
Sal typhimurium+ Sal pullorum 2 22

Table 2. Result of sensitivity test for Salmonela Spp. from chickens origin to antibiotics

Antibiofic disc Mark of _sensitivity Disc-potency (ug) Inhibitory Sensitive
disc Zone(mm)

Doxycycline DX 30 19 $bd
Ceftiofur sodium CF 30 19 +++
Florfenicol FF 30 19 F+
Ciprofloxacin CF 5 16 ++
Gentamycin Gm 10 15 ++
Amoxycylline AM 30 15 ++
Neomycine NM 30 12 +




El Sayed et al., 148

Table 3. Resultof salmonellosis on mortality and reisolated sal of chicks

Boamicion okl Mortality Reisolated Sal
Groups No rate post treatment (day)
No %o 1 7 14
Healthy Control 30 00 00 0.00 0.00 0.00
Chickens treated 30 00 00 0.00 0.00 0.00
Diseased Non treated 30 6 20 30/30 30/30 30/30
Chickens treated 30 1 0.3 5/30 5/30 5/30

Table 4.Body performance of healthy and diseased balady chicks (Mean = S.E.)

p Healthy chicken Diseased chicken
arameter
Control Treated Non treated Treated

B.W at start of exponent 209.08+ 207.05% 205.44% 201.48+
(gm) (21™ days of age) 3.95 2.43 5.38 2.17
Weight at 1% day PT 427.42+ 455.31% 402.42+ 418.18%
(28™ day of age) (gm) 8.10 8.21* 7.42% 6.73
Body weight gain 218.34+ 248.26* 196.98+ 216.70+
(gm/ chick) 8.07 9.66* 531° 7.48
Feed consumption (gm/ chick) 415.4 42943 394.53 420.42
Feed conversion rate 1.90 1.73 2.04 1.94

T B.W = body weight PT= post treatment * Significant at P < 0.05

Table 5. Total and diferential leukocytic count in balady chicks (Mean + S.E.)

Healthy ~ Diseased balady chicken
Parameter — —— Non Day post treatment
treated 1" day 7"day  15"day
; 11.14+ 1215+  11.67% 11.14+ 11.44+
TWCs (107emm) 11492019 74 54 0.15* 0.10 0.30 0.42
g Lymphocyte .T2% 4,18+ 3.30% 3.35% 3.40+ 3.70%
(_E, 0.13 0.15* 0.10* 0.08* 0.19 0.25
_ 2  Neutrophil 2.62* 1.93+ 3.80+ 3.30+ 2.64+ 2.60%
i 0.24 0.14* 0.31* 0.20* 0.43 0.17
§ S  Eosinophils 1.84+ 1.82+ 1.80% 1.81% 1.82+ 1.83+
33 0.13 0.18 0.11 0.16 0.19 0.28
A 2 Basophils 1.72% 1.70+ 1.70% 1.70% 1.71% 1.73%
Q 0.10 0.16 0.12 0.25 0.17 0.21
% Monocyte 1.59% 1.51% 1.55% 1.56% 1.57% 1.58%
- 0.12 0.19 0.27 0.19 0.14 0.18
Phagocytosis 6.49 4.42+ 4.14+ 5.40% 5.85+0.59 5.98+
0.63 0.38% 0.52* 0.22 0.28
Killing % 30.05= 25.16x 24.03x 25.98+ 28.04+ 29.16x
1.07 1.45% 1.97* 1.29*% 1.43 1.84

* Significant at P < 0.05
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Table 6. Some biochemical parameters in healthy and diseased chicks (Mean + S.E.)

Healthy chicken Diseased chicken
Parameter Non Day post treatment
control  treated treated day 7®day 15" day
T Protein 6.48+ 5.68+ 5.70% 5.80+ 6.19+ 6.45%
' 0.25 027 0.21* 0.16% 0.31 0.42
Albumin 3.65% 2.60% 201x 2.84+ 3.34+ 3.58%
0.31 0.17* 0.38* 0.17* 0.42 0.31
o 0.59+ 0.71+ 0.69+ 0.63+ 0.60+ 0.61%
Protei 0.03 0.03* 0.02* 0.03 0.06 0.10
rotein
Pictore .5 B 068+  0.79% 085+  0.74%  0.69+  0.69+
(mg/dl) E 0.04 0.03* 0.06* 0.04 0.03 0.03
2 Y 1.56% 1.58 = 1.65 # 1.59+ 1.56+ 1.57+
© 0.10 0.13 0.18 0.16 0.16 0.16
total 2.83% 3.08+ 3.19+ 2.96% 2.85% 2.87%
0.10 0.19 *0.12 0.20 0.17 0.24
A/G ratio 1.29+ 0.84+ 0.79% 0.96+ 1.17x 1.19+
0.11 0.12* a1y 0.10* 0.26 0.31
AST 38.06% 41.21% 42.52+ 40.53% 38.72+ 38.36%
Liver 0.95 0.74* 0.98** 0.43* 0.81 0.63
enzymes ALT 58.30+ 61.26% 61.78+ 59.84+ 58.84+  58.74+
(U/L) 0.89 0.43* 0.60** 0.17* 0.54 0.43
ALP 64.17x 67.31% 69.06+ 65.94+ 64.60+  64.53%
0.95 0.63* 0.74** 0.23* 0.53 0.60 &
Uricacid  5.13% 6.85% 6.60% 6.7+ 552+ 5.40%
Kidney 0.64 0.32* 0.10* 0.14* 0.49 0.58
Funetion Creatinine 1.02+ 1.54+ 1.48+ 1.40% 1.14+ 1.11+
(mg/dl) 0.12 0.18* (.11 0.10* 0.14 0.19
* Significant at P < 0.05 * * Significant at P < 0.01 o

Table 7. Doxycycline residues (ug/gm) in chicks tissues. (n=3)

Days post Healthy chicks doxycycline treated

Diseased chicks doxycycline treated

treatment| Liver Kidney Breast muscle Liver Kidney Breast muscle
1 1.80+ 2.30% 1.48+ 163+ 2.78% 1.59%
0.16 0.18 0.13 0.25 0.21 0.20
4 0.38+ 0.51+ 0.26* 0.45+ 0.69% 032+
0.09 0.06 0.07 0.17 0.14 0.15
7 00 00 00 00 00 00
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Fig. 1.Section in the liver of infected chicks with Salmonella Pullorum showing congestion in the
hepatoportal blood vessels and mild vacuolation of the hepatocytes (H&E stain x 400).

Fig. 2. Section in the Kidney of infected chicks with Salmonella Pullorum showing degeneration and
necrosis of tubular epithelial cells with granular eosinophilic cytoplasm. (H&E, stain x120).

Fig. 3.Section in the spleen of infected chicks with Sa/monella Pullorum showing oedema in blood
vessels with leukocytic infiltration. (H&E stain X 1200)

Fig. 4.Section in the heart of infected chicks with Salmonella Pullorum showing perivascular edema and
few round cells infiltrations. Congestion of the cardiac blood vessels and extravasated
erythrocytes among the cardiac muscles were seen (H&E stain x 400).



Fig. 5. Section in the intestine of infected chicks with Salmonella Pullorum showing necrotic mass and
desquamated epithelial cells and leucocytes in the lumen (H&E stain x 400).

Fig. 6. Section in the lung of infected chicks with Salmonella Pullorum showing severe bronchitis with

tration. congested capillaries and desquamated epithelium (H&E stain x 400).
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Fig. 7. Section in the liver of healthy chicks treated with doxycycline showing coagulative, necrosis
and extensive hemorrhages among the hepatic cells (H&E stain x 400).
Fig. 8 Section in the Kidney of healthy chicks treated with doxycycline showing focal interstitial

aggregation of lymphocytes and cloudy swelling and vacuolation in the renal tubular epithelia
(H&E stain x 400).
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DISCUSSION

Bacteriological examination of collected
cloacal swaps revealed isolated Sal spp. 9(9%)
distributed as 4 single isolates { Sal. enteritidis
(1) - Sal typhimurium (1) and Sal pullorum
(2)} while 5 mixed isolates were {Sal
enteritidis + Sal typhimurium (1) - Sal
enteritidis + Sal pullorum (2) - Sal
typhimurium and Sal pullorum (2)}. Same
prevalence was reported (25). Prevalence of
isolated sal from chick was varying 1.7-28.6%
(26) and 16.10%. (27)

Disc diffusion test revealed that isolated
Sal spp was sensitive to doxycycline This
finding was supported by (28) stated
doxycycline is active against Salmonella spp.

The result obtained in this study revealed
that most common clinical signs appeared in
the infected chicks with sal pullorum were
ruffled feather, emaciation, dropy wings,
anorexia, close eyes, watery diarthea |
dehydration, decreased body weight and
mortality rate was 20%. Similar clinical signs
were recorded (29) in chickens infected with
sal pulorum. Salmonellosis induce mortality
vary from 10-80% (30) and reduction in body
weight in duckling (31). Reduction in body
weight may be due to deleterious effect of sal
pulorum (32).

Oral administration of doxycycline to
healthy chicks resulted in significant increase in
body weight, weight gain and improvement in
feed conversion rate. This results may be due to
antimicrobials induce increase in growth rate in
growing chicks, increase body weight gain and
improved feed conversion rate through
inhibiting pathogenic organisms which damage
gut epithelium impairing food absorption (33).

The present investigation declared that
doxycycline induce significant decrease in
heterophil, phagocytosis, killing % coupled
with insignificant reduction in leukocytic
count, eosinophil, basophil and monocyte in
healthy chickens but Sal pullorum induce
significant leukocytosis, neutrophils,
lymphopenia and insignificant decrease in
eosinophil, basophile, monocyte coupled with
significant decrease in phagocytosis and
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killing %. Elevation in leukocytic count may
be due to the response of the chicks to
infectious agent. Same data are recorded (34)
in healthy chicks received doxycycline.
doxycycline induce insignificant reduction in
leukocytic count, monocyte, eosinophil,
basophil beside significant lymphocytosis and
heteropenia (35). Same change in leukogram
was recorded (36) in chick salmonelosis.
Leukocytosis in diseased chicks may be due to
neutrophils, (37). Another authors stated
leukocytosis may due to inflammatory
response in gastrointestinal tract caused by
bacterial  infection (38). Inflammation
stimulates migration of lymphocytes from
blood and lymphoid tissues to inflammatory
site led to reduction in lymphocytes ((39). Sal
pullorum induce decreased phagocytiosis and
killing % (40).

The result obtained in this study revealed
chickens either healthy doxycycline treated or
suffering from sal. pullorum show a significant
reduction in total protein, albumin and A/G
ratio beside significant increase in total, o,
globulins and in-significant increase--in -y
globulins. Same results were reported (41)
who stated that doxycycline induce significant
reduction in total protein and albumin. Also
(42) found that doxycycline was associated
with significant increase in serum total, o and
B globulins. This obtained result was similar to
those recorded (43) who found that serum-total
protein was significantly decreased in chicks
infected with Sal pullorum. A chicken infected
with sal pullorum induces increase in o, 3
globulins (40). Reduction in total protein and
albumin in chicken sal pullorum may be due to
hepatic damage because liver is a main site for
albumin production (44) and/ or due to
anorexia and malabsorption of nutrients from
inflamed intestine (45). Hypoalbuminemia in
diseased chick due to destructive effect of
bacteria and bacterial toxin on the liver cells

‘which is the main sources of albumin and

protein synthesis in the body (46). Same
change in protein picture was recorded (29) in
chicks infected with sal/ pulorum

The present investigation declared
healthy chickens received doxycycline or
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diseased one showed significant elevation in
AST, ALT, ALP, uric acid and creatinine.
Same changes were observed (47) in healthy
mice recived doxycycline. Sal pulorum
induces elevation in liver enzymes uric acid
and creatinine (29). These results were
confirmed by pathological lesions where
oedema, lymphoctic proliferation in portal
area, degeneration and necrosis of renal
tubular epithelial cells. Same changes in liver
and kidney were recorded (48) in chicks
infected with Sal. Gallinarum. Elevation in
ALT may be due to liver dysfunction due to
liver damage by the effect of the infectious
agent toxins (49). Same finding was obtained
(29) in chickens infected with sal pulorum.
Same observation was recorded (50) found
that infection by bacteria as Sal spp induce
elevations in AST, ALT and ALP.

It is clear from the present study that
doxycycline residues were found in liver,
kidney and breast muscle at 1 and 4" days
post ftreatment and completely disappeared
from all examined tissues at 7™ days post
dosing and the residue was high in kidney
followed by liver then breast muscle. Our
finding agreed with that reported in chickens
(51) who stated that the highest doxycycline
residue was found in kidney followed by liver
and lowest residues in breast muscle,
Doxycycline residue was detected in the
broiler muscle up to 5 days of administration
(52). Doxycycline residue was present in liver,
kidney and muscle up to 5 day post dosing
(53). Similar results were recorded (54) who
stated doxycycline was eliminated from
kidney and liver after 4 days and present in
muscle up to 5 days post dosing

Gross lesions in diseased chickens were
friable and bronze discoloration with white
necrotic foci in liver. Spleen was enlarged.
Intestine showed various grad-es of enteritis
with mucous in the lumen. These findings
were supported by (55). The microscopic
lesions recorded in the present investigation
were almost similar to the lesions recorded by
(56, 57 and 58).

It could be concluded that chickens
infected with sal pullorum induced some
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immunobiochemical changes and pathological
adverse effect; the adverse effects were
returned to normal levels at 7" days post
doxycycline treatment.
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