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Abstract: This study was designed to compare between the effect of Bactocell® and Revitilyte-Plus  asTM

probiotic supplements on the growth performance, hematological and biochemical constituents of blood and
humoral immune response of broiler chickens. Three hundred, one day old broiler chicks were divided into three
equal groups, first group (C) fed on a balanced ration and considered the control group, second group (L) fed
on a balanced ration and provided with the probiotic Revitilyte-Plus  at a rate of 1 gm/4 liter of drinking waterTM

and the third group (P) fed on a balanced ration supplemented with the probiotic Bactocell  at a rate of 1kg/ton®

ration. On the 5th week of age, each of the previous groups was subdivided into 2 equal subgroups. One of
which (C+S, L+S and P+S) is infected with salmonilla kenticky (8 x 10  microorganisms/ml for 2 successive days12

given in (1ml in the first day and 0.5 ml in the second day). he experimental groups became (group C, L, P and
C+S, L+S and P+S). Groups C+S, L+S and P+S were infected with Salmonella kentucky (8 x 1012

microorganisms/ml) for 2 successive days (1ml in the first day and 0.5 ml in the second day). The period of the
experiment extended for 2 weeks after infection through which at intervals throughout the time of the
experiment, body weight (BW), food conversion rate (FCR), hemogram, some serum biochemical parameters and
humoral immunity using ELISA technique were investigated. Results revealed significant increase in body
weight and FCR in the non infected groups L and P on the 3  week and in group P till the end of the experiment,rd

while the infected groups showed significant decrease in body weight, along the experiment. Hemogram of the
infected groups revealed macrocytic hypochromic anemia, leucocytosis associated with heterophilia,
lymphocytosis and monocytosis. Serum biochemical parameters showed elevated Aspartate amino transferas
(AST) and Alkaline phosphatase (ALP), hypoglycemia, elevated total proteins and globulins,
hypocholesterolemea (HDL and LDL) and low triglycerides when compared with the control. Results of ELISA
assay revealed significant elevation in humoral immune response in the P+S, L+S and C+S group respectively,
the study concluded that use of probiotics improve the immune response of birds against salmonilla infection
and Bactocell  is better than Revitilyte-Plus  as it increased BW, improved FCR, caused low mortalities and® TM

induced more immunoglobulins.

Key words: Broilers  Chickens   Probiotic  Body Weight Gain  FCR  Hemogram  Serum Biochemistry
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INTRODUCTION Poultry industry has always been confronted with

Poultry industry has been considered one of the increased use of antibiotics for therapeutic, prophylactic
most  dynamic  and ever expanding sectors in the world. and growth promotion purposes. The presence of
It helps to fill the gap between requirement and antibiotic residues in poultry meat and eggs may have
availability of high quality protein for human consumption deleterious effects on human consumers. It can cause
[1]. resistance  of  human  flora  and  pathogenic microbes to

challenges in the form of various diseases, which led to
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those groups of antibiotics [2,3]. Edens [1] mentioned that Vaccination of Chickens:
with increasing concerns about antibiotic resistance and Newcastle Disease (ND) Vaccinal Strains: Hitchiner B1,
the ban on sub-therapeutic antibiotic usage in  Europe La Sota strain and Hipraviar-clon were given to chicks on
and the potential for a ban in the  United   States,   there the 6  15  and the 28 day of age in drinking water. The
 is increasing interest in finding alternatives to antibiotics vaccines were produced by Laboratorios Hipra, S.A.
for poultry production. Probiotics can be listed among AVDA. LASELVA, Spain. 
these products. Patterson and Burkholder [4] stated that
an alternative approach to sub-therapeutic antibiotics in Infectious Bursal Disease (IBD) Vaccinal Strain:
livestock is the use of probiotic microorganisms. Many Hipragumboro-CH/80 produced by Laboratorios Hipra,
definitions have been introduced to probiotics; according S.A. AVDA. LASELVA, Spain was given to chicks on the
to the Food and Agriculture Organization and World 25  day of age in drinking water.
Health Organization 2001, probiotics are "live
microorganisms when administered in adequate amounts Probiotics
conferring a health benefit to the host". The most Bactocell : The bacterial flora in the Bactocell probiotic is
important advantage of a probiotic is that it neither has Pediococcus acidilactici in a concentration of 10  CFU/g.
any residues in animal products, nor exerts any antibiotic Bactocell is manufactured by Lallemand- France and was
resistance by consumption. It has been reported that used at a dose of 1kg/ton ration.
probiotics have a good impact on the poultry performance
[5&6], improve microbial balance and synthesis of Revitilyte-Plus : The bacterial flora in Revitilyte-Plus is
vitamins [7], decrease pH and release bacteriocins [8]. a mixture  of  Lactobacillus   acidophilus  (0.88 x10
Ingested   bacteria      in      the      probiotic     colonize CFU), Lactobacillus plantarum (0.05 x10  CFU),
the gastrointestinal tract [7] and shorten the period Lactobacillus  casei   (0.39   x10    CFU)  and
needed to stabilize the microflora. This microflora Enterococcus faecium (0.88 x10  CFU). The probiotic is
regulation may serve to improve feed conversion, weight manufactured by Bomac Vets Plus, Animal Health-USA
gain and also improve the intestinal health  and  immune and was administered in drinking water at a dose of 1g/4
competence  of the chickens [9]. Results of some field liter water.
trials reported, on the other hand, no beneficial effects on
weight gain and feed conversion ratio in chickens fed Salmonella Kentucky: The pathogenic microorganism
various probiotics [10]. was  used  for induction of experimental infection of

The present study was planned to compare between broiler chicks. It was obtained from the Department of
the effects of a monospecies commercial probiotic Hygiene, Management and Zoonosis, Faculty of
(Bactocell®) administered in the ration and a multispecies Veterinary Medicine, Beni-Suef University. It has been
probiotic  with   various   strains   of   Lactobacilli isolated and  identified  from   clinically  diseased
(Revitilyte-Plus ) administered in drinking water, on chickens.TM

growth performance, blood parameters, serum biochemical
constituents and humoral immune response of broiler Experimental Design: During the first three weeks of the
chickens. experiment, the chicks were divided into three groups

MATERIALS AND METHODS group and was fed on a balanced ration, group (L) was fed

Experimental Chickens: Three hundred, one day old was provided in drinking water at a rate of 1 gm/4 liter of
broiler chicks were obtained from El-Wady Company, water and group (P) was fed on a balanced ration
Egypt  with   an   average   body  weight  of  38  grams. supplemented with the probiotic Bactocell  at a rate of
The chicks were floor reared and fed on a balanced 1kg/ton ration. At the 5  week of age each of the previous
commercial ration ad libitum. Nutrient levels of the diet groups was subdivided into 2 equal groups. The
were based on the NRC (1994) recommendations for experimental groups were group C, L and P and C+S, L+S
nutrient requirements  of  broiler  chickens.  Coccidiopan and P+S. The last three groups were infected with

Salmonella kentucky (8 x 10 microorganism/ ml) for 2
drinking water) on the 16 , 17  and 18  day of age. successive days, 1ml in the first day and 0.5 ml in theth th th

th, th th

th

®

9

TM

9

9

9

9

each of 100 chicks; group (C) represented the control

on a balanced ration and the probiotic Revitilyte-PlusTM

®

th

was used as a prophylactic drug for coccidia (1gm/ liter of 12
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second day. The period of the experiment extended for 2 Statistical Analysis: The obtained data were statistically
weeks after infection during which chicks  were  observed analyzed for the mean, standard error of the mean and
daily for abnormal clinical signs and mortality. Salmonella significance of differences by one way ANOVA using
kentucky was reisolated from the blood of infected birds. Graphpad prism program. ''P'' value of <0.05 was assumed
Isolation and purification of salmonella was done for statistical significance.
according to Humphery et al. [11], Collee and Marr [12]
and Waltman [13]. Identification of salmonella isolates RESULTS
was done biochemically according to Ewing and Brenner
[14]. Clinical Signs and Mortality Rate: Groups of non

During the experiment, birds were weighed and feed infected chicks (L and P) appeared normal during the time
intake per pen was recorded weekly. Feed intake was of the experiment. Groups of infected birds (C+S, L+S and
determined for each group as the difference between the P+S) showed decreased appetite, depression, ruffled
amount of feed supplied and the remaining feed at the end feather, tendency to huddle together and diarrhea. Clinical
of each week. Body weight gain was calculated as the signs of the P+S group were less severe than the other
difference between the final and the initial bird weight. groups. Mortality rate was 5% in each of the C+S and L+S
Feed conversion ratio (FCR) was calculated as the ratio groups and 3% in the P+S group during the first week of
between feed intake and body weight gain at the end of infection (Table1).
each week.

Collection of Samples: Blood samples were collected from revealed significant (p< 0.05) increase in both L and P
all groups on the 2 , 3 , 5 , 6  and 7  week of age by groups. This increase extended to the 3  week of age innd rd th th th

cardiac puncture. Blood was collected into two tubes, the group L and to the end of the experiment in group P
first containing the anticoagulant di-potassium salt of compared with the control group. The infected groups
ethylene diamine tetra acetic acid (EDTA) for showed significant (p< 0.05) decrease in body weight
hematological  examination  and  the  second  without compared to the control group. At the last two weeks of
anticoagulant for serum separation. The obtained serum the experiment, group P+S showed significant increase in
was used for biochemical and immunological body weight and FCR compared with other infected
examinations. groups (C+S and L+S) (Table1).

Assay of the Hematological and Serum Biochemical Hemogram: Results of the erythrogram revealed no
Parameters: Hemogram was estimated according to significant changes in the non infected groups, while the
Feldman et al. [15]. Activities of serum aspartate infected groups revealed macrocytic hypochromic anemia
aminotransferase (AST) and alkaline phosphatase (AP) at the 6  and 7  weeks of the experiment (Table 2).
were assayed according to Reitman and Frankel [16] and Leucogram showed no significant changes in L and P
Kind and King [17]. Levels of total protein, albumin and groups along the experimental period, while there was
glucose were measured according to Peters [18], Dumas significant  leucocytosis  in  the  infected  groups  at  the
and Biggs [19] and Trinder [20], respectively. Values of 5  and 6  weeks. Leucocytosis was associated with
creatinine and uric acid were estimated according to heterophilia,    lymphocytosis      and    monocytosis
Houot [21] and Fossati et al. [22]. Levels of total (Table 3).
cholesterol and triglycerides were determined after Allain
et al. [23] and Wahlefeld [24]. High (HDL) and low density Serum Biochemical Parameters: Activities of serum
(LDL)  lipoprotein  values  were  measured  after  Warnick enzymes AST and ALP and value of glucose did not
et  al. [25]  and  Kohin [26]. Serum protein electrophoresis change than normal in the non infected groups. Infected
was performed according to the method described by groups revealed elevation of the activities of serum
Kohin [26]. Serum antibody titer of Salmonella kentucky enzymes at the 5  and 6  weeks of the experiment and
was  estimated by the enzyme linked immunosorbant decrease of serum glucose at the 5  week. Levels of serum
assay (ELISA) after Shu et al. [27]. Protein electrophoresis uric acid and creatinine showed no significant changes in
and ELISA were  performed  at  the 7th week of the all experimental groups during the time of the experiment
experiment. (Table 4). 

Body Weight and FCR: Values of body weight and FCR

rd

th th

th th

th th

th
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Table 1: Body weight, feed conversion ratio (FCR) and mortality rate of different experimental groups (Means±SE). 

Age in week Group Mortality (%) Body weight (g) FCR

2 C - 533.70 ± 7.57 1.50 ± 0.057 a a

L - 542.23 ± 5.10 1.53 ± 0.023a a

P - 545.50 ± 8.70 1.54 ± 0.011 a a

3 C - 932.93 ± 6.57 1.40 ± 0.011 a a

L - 951.80 ± 6.10 1.65 ± 0.057 b b

P - 965.15 ± 7.70 1.68 ± 0.011 b b

5 C - 1458.13 ± 9.57 1.72 ± 0.011 a a

L - 1479.25 ± 5.10 1.90 ± 0.023 b b

P - 1485.63 ± 6.73 1.91 ± 0.017 b b

C+S 5 1470.24 ± 5.57 1.88 ± 0.017b b

L+S 5 1469.32 ± 9.15 1.83± 0.023 b b

P+S 3 1475.13 ± 8.70 1.85 ± 0.028b b

6 C - 1948.24 ± 7.77 1.70 ± 0.011 a a

L - 1980.37 ± 4.10 1.92 ± 0.057 b b

P - 1991.83 ± 6.70 1.95 ± 0.017 b b

C+S - 1910.62 ± 5.52 1.51 ± 0.005 c c

L+S - 1913.53 ± 8.10 1.55 ± 0.051 c c

P+S - 1935.44 ± 7.06 1.68 ± 0.023c c

7 C - 2459.17 ± 5.57 2.10 ± 0.063 a a

L - 2563.29 ± 8.35 2.50 ± 0.046 b b

P - 2612.97 ± 8.70 2.89 ± 0.117 c c

C+S - 2256.62 ± 6.37 1.75 ± 0.011 c c

L+S - 2254.12 ± 7.25 1.90 ± 0.005 c c

P+S - 2323.77 ± 6.34 2.61 ± 0.028 e e

Group (C) = normal control group
Group (L) = supplemented with the probiotic Revitilyte-plus in drinking water.
Group (P) = supplemented with the probiotic Bactocell in ration.
Group (C+S) = Salmonella infected normal control group. 
Group (L+S) = Salmonella infected, Revitilyte-plus supplemented group.
Group (P+S) = Salmonella infected, Bactocell supplemented group. 
Means with different superscripts within a column are significantly different at P< 0.05.

Table 2:  Erythrogram of experimental groups at different times of the experiment (Means±SE)

Age in week Group RBCs (x 10 /ul) PCV (%) Hb (g/dl) MCV  (fl) MCHC (%)6

2 C 2.52 ± 0.02 31.33 ± 0.33 10.43 ± 0.05 126.31 ± 4.40 32.29 ± 1.24a a a a a

L 2.45 ± 0.05 31.50 ± 0.28 10.56 ± 0.20 128.37 ± 4.23 33.12 ± 1.52a a a a a

P 2.43 ± 0.03 31.00 ± 0.70 10.31 ± 0.30 127.53 ± 2.12 32.96 ± 1.70a a a a a

3 C 2.53 ± 0.03 31.36 ± 0.50 10.51 ± 0.55 125.92 ± 3.16 33.11 ± 1.43a a a a a

L 2.49 ± 0.03 31.51 ± 0.33 10.58 ± 0.06 126.12 ± 3.94 32.58 ± 1.10a a a a a

P 2.48 ± 0.06 31.43 ± 0.66 10.40 ± 0.07 126.799 ± 6.55 33.09 ± 0.86a a a a a

5 C 2.60 ± 0.03 31.63 ± 0.60 10.70 ± 0.36 123.15 ± 5.12 33.12 ± 0.51a a a a a

L 2.53 ± 0.05 31.53 ± 0.33 11.00 ± 0.15 124.23 ± 2.73 32.89 ± 1.12a a a a a

P 2.55 ± 0.04 31.52 ± 0.43 10.73 ± 0.14 123.15 ± 3.75 33.04 ± 0.82a a a a a

C+S 2.49 ± 0.02 30.28 ± 0.60 10.35 ± 0.15 121.71 ± 3.41 32.51 ± 0.37 a a a a a

L+S 2.56 ± 0.08 29.00 ± 0.58 10.43 ± 0.36 122.32 ± 3.88 32.97 ± 0.08 a a a a a

P+S 2.54 ± 0.03 30.33 ± 0.33 10.76 ± 0.26 121.94 ± 2.15 33.87 ± 0.33 a a a a a

6 C 2.80 ± 0.07 31.67 ± 0.33 11.00 ± 0.38 113.21 ± 3.69 34.73 ± 1.30a a a a a

L 2.78 ± 0.04 31.55 ± 0.33 11.20 ± 0.12 112.29 ± 3.32 35.50 ± 1.13a a a a a

P 2.81 ± 0.08 31.67 ± 0.58 11.25 ± 0.25 111.53 ± 4.61 35.52 ± 1.31a a a a a

C+S 2.45 ± 0.02 29.33 ± 0.33 9.15 ± 0.43 120.51 ± 5.76 30.12 ± 1.22 b b b b b

L+S 2.43 ± 0.08 29.42 ± 0.60 9.17 ± 0.47 121.07 ± 3.00 31.17 ± 1.14 b b b b b

P+S 2.47 ± 0.03 29.61 ± 0.53 9.20 ± 0.46 120.88 ± 5.75 31.07 ± 1.53 b b b b b
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Table 2: Continue

Age in week Group RBCs (x 10 /ul) PCV  (%) Hb (g/dl) MCV  (fl) MCHC (%)6

7 C 3.00 ± 0.07 31.67 ± 0.40 11.30 ± 0.24 105.27 ± 3.74 35.11 ± 1.75 a a a a a

L 3.11 ± 0.04 32.10 ± 1.00 11.40 ± 0.13 103.52 ± 2.23 34.22 ±1.96 a a a a a

P 3.04 ± 0.08 31.80 ± 0.65 11.50 ± 0.11 104.31 ± 1.71 34.82 ±1.81 a a a a a

C+S 2.38 ± 0.02 28.67 ± 0.74 9.58 ± 0.25 114.12 ± 6.21 31.23 ± 0.93 b b b b b

L+S 2.45 ± 0.08 28.31 ± 0.92 9.67 ± 0.17 113.31 ± 4.41 30.76 ± 1.21 b b b b b

P+S 2.49 ± 0.03 29.00 ± 0.52 9.63 ± 0.47 115.11 ± 2.53 31.50 ± 1.12 b b b b b

Group (C) = normal control group

Group (L) = supplemented with the probiotic Revitilyte-plus in drinking water.

Group (P) = supplemented with the probiotic Bactocell in ration.

 Group (C+S) = Salmonella infected normal control group. 

 Group (L+S) = Salmonella infected, Revitilyte-plus supplemented group.

 Group (P+S) = Salmonella infected, Bactocell supplemented group. 

 Different superscripts means significant different within columns at P< 0.05.

Table 3: Leucogram of experimental groups at different times of the experiment (Means±SE)

Age per week Group WBCs (x 10 /ul) Heterophils (x 10 /ul) Lymphocytes (x 10 /ul) Monocytes  (x 10 /ul)3 3 3 3

2 C 24.77 ± 0.88 5.59 ± 11.70 18.68 ± 15.20 0.49 ± 9.57 a a a a

L 24.90 ± 0.57 5.66 ± 14.82 18.75 ± 20.11 0.48 ± 14.33 a a a a

P 24.89 ± 0.88 5.64 ± 9.88 18.76 ± 14.88 0.48 ± 12.33 a a a a

3 C 24.43 ± 0.88 5.72 ± 10.32 18.17 ± 13.30 0.55 ± 10.33 a a a a

L 24.42 ± 0.88 5.76 ± 12.66 18.09 ± 11.88 0.57 ± 13.33 a a a a

P 24.57 ± 0.66 5.85 ± 10.00 18.12 ± 15.81 0.59 ± 8.33 a a a a

5 C 24.53 ± 2.20 5.77 ± 11.54 18.21 ± 21.30 0.54 ± 10.33 a a a a

L 24.57 ± 0.95 5.78 ± 13.40 18.23 ± 16.57 0.56 ± 8.20 a a a a

P 24.60 ± 1.10 5.85 ± 13.32 18.23 ± 14.40 0.52 ± 9.27 a a a a

C+S 39.33 ± 1.23 16.26 ± 9.20 22.09 ± 15.00 0.98 ± 8.50 b b b b

L+S 43.29 ± 2.10 17.46 ± 12.88 24.82 ± 21.60 1.01 ± 11.38 b b b b

P+S 44.57 ± 3.22 18.55 ± 14.20 25.65 ± 19.42 1.45 ± 10.42b b b b

6 C 24.81 ± 1.64 5.78 ± 11.54 18.45 ± 21.73 0.57 ± 8.21 a a a a

L 24.88 ± 1.56 5.81 ± 11.20 18.53 ± 2.40 0.54 ± 12.33 a a a a

P 24.97 ± 1.49 5.85 ± 13.40 18.55 ± 18.12 0.57 ± 10.33 a a a a

C+S 31.90 ± 2.57 11.26 ± 14.41 19.92 ± 23.48 0.72 ± 7.57 b b b b

L+S 33.67 ± 1.63 11.60 ± 15.80 21.15 ± 21.52 0.92 ± 9.33 b b b b

P+S 34.42 ± 2.46 11.47 ± 10.30 21.97 ± 17.86 0.98 ± 8.66 b b b b

7 C 24.67 ± 2.71 6.00 ± 15.34 18.07 ± 15.4 0.59 ± 11.57 a a a a

L 24.74 ± 2.13 6.20 ± 11.88 17.96 ± 18.12 0.58 ± 9.88 a a a a

P 24.69 ± 1.70 6.11 ± 13.33 18.02 ± 22.00 0.55 ± 9.88 a a a a

C+S 25.61 ± 1.67 6.34 ± 10.81 19.60 ± 22.7 0.76 ± 11.33 a a a b

L+S 26.65 ± 1.58 6.54 ± 12.30 20.15 ± 19.2 0.86 ± 10.00 a a a b

P+S 25.80 ± 1.20 6.52 ± 1.58 22.32 ± 21.5 0.84 ± 10.57 a a a b

Group (C) = normal control group

Group (L) = supplemented with the probiotic Revitilyte-plus in drinking water.

Group (P) = supplemented with the probiotic Bactocell in ration.

 Group (C+S) = Salmonella infected normal control group. 

 Group (L+S) = Salmonella infected, Revitilyte-plus supplemented group.

 Group (P+S) = Salmonella infected, Bactocell supplemented group. 

 Means with different superscripts within a column are significantly different at P< 0.05.
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Table 4: Values of serum biochemical parameters of experimental groups at different times of the experiment (Means±SE).
Age in weeks Group AST (u/l) ALP (u/l) Glucose (mg/dl) Uric acid(mg/dl) Creatinine(mg/dl) Total protein(g/dl) Albumin(g/dl) Globulins(g/dl)
2 C 154.7 ± 2.6 153.5 ± 3.4 276.1 ± 7.4 6.70 ± 0.08 0.56 ± 0.02 2.48 ± 0.09 1.20 ± 0.01 1.32 ± 0.05 a a a a a a a a

L 151.0 ± 3.7 149.5 ± 4.8 280.7 ± 6.3 6.58 ± 0.04 0.58 ± 0.05 3.21 ± 0.08 1.30 ± 0.02 1.81 ± 0.03 a a a a a b b b

P 148.7 ± 7.6 145.6 ± 3.2 295.5 ± 5.1 6.48 ± 0.16 0.59 ± 0.03 3.34 ± 0.15 1.25 ± 0.01 1.98 ± 0.02 a a a a a b b b

3 C 140.0 ± 6.0 158.8 ± 2.8 275.7 ± 5.8 7.03 ± 0.16 0.53 ± 0.02 2.43 ± 0.03 1.35 ± 0.03 1.17 ± 0.03 a a a a a a a a

L 146.0 ± 6.0 156.3 ± 5.2 287.5 ± 7.3 6.30 ± 0.16 0.55 ± 0.01 3.64 ± 0.07 1.45 ± 0.06 2.10 ± 0.02 a a a a a b b b

P 146.0 ± 6.0 152.5 ± 4.6 292.7 ± 8.1 6.22 ± 0.14 0.54 ± 0.03 3.38 ± 0.01 1.57 ± 0.07 1.70 ± 0.01 a a a a a b b c

5 C 146.0 ± 6.1 158.7 ± 5.8 279.5 ± 8.7 6.61 ± 0.15 0.57 ± 0.03 2.48 ± 0.03 1.44 ± 0.06 1.13 ± 0.06 a a a a a a a a

L 144.0 ± 5.0 158.5 ± 6.4 290.8 ± 7.6 6.74 ± 0.06 0.56 ± 0.01 3.41 ± 0.18 1.34 ± 0.02 1.98 ± 0.05 a a a a a b a b

P 149.0 ± 4.3 154.7 ± 7.8 290.2 ± 5.9 6.33 ± 0.43 0.57 ± 0.06 3.38 ± 0.15 1.50 ± 0.05 1.97 ± 0.07 a a a a a b a b

C+S 157.7 ± 6.8 167.2 ± 1.8 236.1 ± 2.1 8.96 ± 0.69 0.68 ± 0.03 2.30 ± 0.08 1.17 ± 0.05 1.43 ± 0.08 b b b a a a b c

L+S 157.0 ± 2.8 166.5 ± 1.6 240.3 ± 1.6 6.44 ± 0.53 0.52 ± 0.02 2.70 ± 0.08 1.21 ± 0.01 1.45 ± 0.02 b b b a a a b c

P+S 155.7 ± 5.2 164.2 ± 1.9 243.1 ± 2.5 6.95 ± 0.78 0.53 ± 0.07 2.72 ± 0.01 1.22 ± 0.05 1.52 ± 0.02 b b b a a a b c

6 C 150.0 ± 0.0 154.5 ± 2.5 277.3 ± 8.8 6.76 ± 0.06 0.54 ± 0.01 2.50 ± 0.03 1.36 ± 0.02 1.15 ± 0.09 a a a a a a a a

L 149.3 ± 8.6 158.1 ± 6.5 285.9 ± 6.8 7.13 ± 0.22 0.57 ± 0.03 3.40 ± 0.13 1.36 ± 0.08 2.06 ±0.07 a a a a a b a bcc

P 147.7 ± 8.6 150.8 ± 3.4 287.6 ± 7.5 6.84 ± 0.45 0.54 ± 0.02 3.41 ± 0.06 1.44 ± 0.04 1.98 ± 0.03a a a a a b a bc

C+S 160.3 ± 8.6 165.0 ± 5.3 277.5 ± 5.8 7.19 ± 0.23 0.54 ± 0.03 3.43 ± 0.35 1.33 ± 0.02 2.13 ± 0.01b b a a a b a c

L+S 168.0 ± 5.0 164.9 ± 1.7 280.5 ± 6.1 6.80 ± 0.49 0.55 ± 0.01 3.76 ± 0.20 1.30 ± 0.04 2.48 ± 0.04b b a a a b a e

P+S 166.3 ± 5.0 165.9 ± 2.5 287.1 ± 6.3 6.87 ± 0.32 0.51 ± 0.04 3.81 ± 0.07 1.35 ± 0.02 2.45 ± 0.09b b a a a b a e

7 C 149.3 ± 8.6 149.8 ± 2.6 285.2 ± 5.8 7.10 ± 0.60 0.58 ± 0.02 2.45 ± 0.21 1.43 ± 0.03 1.12 ± 0.01a a a a a a a a

L 151.7 ± 12.7 154.2 ± 7.1 288.0 ± 5.7 6.69 ± 0.67 0.49 ± 0.03 3.44 ± 0.25 1.21 ± 0.02 2.13± 0.05a a a a a b a b

P 143.7 ± 5.2 151.3 ± 2.0 292.6 ± 2.9 6.98 ± 0.07 0.54 ± 0.02 3.43 ± 0.11 1.41 ± 0.04 2.12 ± 0.04a a a a a b a b

C+S 153.3 ± 4.4 156.3 ± 3.0 283.4 ± 7.3 6.48 ± 0.77 0.56 ± 0.02 3.17 ± 0.40 1.36 ± 0.02 1.71 ± 0.01a a a a a b a c

L+S 157.3 ± 3.7 159.5 ± 4.1 283.9 ± 3.3 7.11 ± 0.49 0.55 ± 0.02 3.17 ± 0.10 1.38 ± 0.05 1.81 ± 0.02a a a a a b a c

P+S 156.3 ± 2.1 158.8 ± 3.9 289.0 ± 4.7 6.33 ± 0.82 0.50 ± 0.01 3.50 ± 0.23 1.39 ± 0.06 2.01 ± 0.01 a a a a a b a c

Group (C) = normal control group
Group (L) = supplemented with the probiotic Revitilyte-plus in drinking water.
Group (P) = supplemented with the probiotic Bactocell in ration.
Group (C+S) = Salmonella infected normal control group. 
Group (L+S) = Salmonella infected, Revitilyte-plus supplemented group.
Group (P+S) = Salmonella infected, Bactocell supplemented group. 
Means with different superscripts within a column are significantly different at P< 0.05.

Table 5: Serum Total cholesterol, triglycerides, HDL and LDL- cholesterol of experimental groups at different times of the experiment (Means±SE).
Age per week Group T.cholesterol (mg/dl) Triglycerides (mg/dl) HDL (mg/dl) LDL(mg/dl)
2 C 177.4 ± 1.8   127.9 ± 5.2 80.24 ± 1.4 71.58 ± 7.4 a a a a

L 147.3 ± 2.4   94.73 ± 2. 0 85.95 ± 2.9 42.40 ± 1.5 b b a b

P 145.5 ± 2.7   84.41 ± 4.1 81.28 ± 1.2 47.34 ± 2.5 b c a c

3 C 186.0 ± 2.4   126.0 ± 7.7 88.64 ± 7.4 72.16 ± 9.3 a a a a

L 140.7 ± 2.9   96.0 ± 10.1 78.40 ± 2.3 43.10 ± 0.4 b b a b

P 142.9 ± 2.3   89.1 ± 0.82 79 .91± 2.2 45.17 ± 1.2 b c a b

5 C 258.7 ± 0.7  124.2 ± 1.4 83.24 ± 1.4 150.62 ±1.7 a a a a

L 195.3 ± 2.9   90.87 ± 3.3 85.95 ± 2.6 91.18 ± 8.5 b b a b

P 184.0 ± 1.8   86.37 ± 3.2 81.28 ± 2.9 85.45 ± 10.3 c c a c

C+S 127.6 ± 1.6   95.15 ± 3.8 64.85 ± 0.9 43.72 ± 2.4 c c b c

L+S 119.9 ± 0.3   85.55 ± 5.2 64.43 ± 0.7 38.36 ± 0.33 ce c b e

P+S 119.7 ± 2.8   86.09 ± 3.1 67.13 ± 1.2 35.35 ± 4.9 fe c b

6 C 224.7 ± 2.5   129.1 ± 0.34 88.18 ± 3.4 110.70 ± 4.9 a a a a

L 169.3 ± 1.6   85.62 ± 5.3 86.99 ± 1.1 65.19 ± 0.61 b b a b

P 170.1 ± 2.1   87.80 ± 6.9 85.97 ± 2.4 66.57 ± 2.1 b b a b

C+S 133.1 ± 1.5   103.1 ± 8.7 67.01 ± 2.3 45.47 ± 3.2 c c b c

L+S 120.1 ± 0.9   82.8 ± 6.4 65.81 ± 2.4 37.73 ± 4.4 c b b c

P+S 117.1 ± 1.6   87.3 ± 3.2 68.19 ± 3.6 31.45 ± 5.2 c b b e

7 C 181.2 ±1.2   125.7 ± 4.7 81.81 ± 1.8 74.25 ± 2.8 a a a a

L 140.0 ± 1.2   89.55 ± 4.6 80.94 ± 2.3 41.15 ± 2.7 b b a b

P 140.3 ± 2.1   83.14 ± 3.8 83.45 ± 2.5 40.22 ± 4.4 b c a b

C+S 30.2 ± 1.5   100.46 ± 3.1 66.14 ± 2.6 43.97 ± 1.2 cc c b c

L+S 125.3 ± 1.7   81.47 ± 3.8 71.48 ± 1.8 37.53 ± 1.5 c c b b

P+S 119.8 ± 1.9   90.00 ± 3.5 70.17 ± 0.8 31.63 ± 3.2 ce b b c

Group (C) = normal control group
Group (L) = supplemented with the probiotic Revitilyte-plus in drinking water.
Group (P) = supplemented with the probiotic Bactocell in ration.
 Group (C+S) = Salmonella infected normal control group. 
 Group (L+S) = Salmonella infected, Revitilyte-plus supplemented group.
 Group (P+S) = Salmonella infected, Bactocell supplemented group. 
 Means with different superscripts within a column are significantly different at P< 0.05.
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Fig. 1: Electrophoretic pattern of serum proteins (g/dl)  Fig. 2: Optical density of ELISA test performed on sera
of different experimental groups on the 7  week of salmonella infected birds at the 7  week of   theth

of the experiment. experiment.

th

Serum  total  protein  values   (TP)   were  elevated bacteria in the host [29]. It has been reported recently that
(P<0.05) in all experimental groups compared to the utilization of probiotics in animal nutrition is of economic
control group throughout the  experiment.  In non- and health benefits [30].
infected groups, elevation of TP was due to increase of In the present study, it is observed that the probiotic
albumin and  globulin  values  during the 2  and 3 Revitilyte-Plus  caused significant increase in bodynd rd

weeks of the experiment and  due  to  increase of weight and FCR of broilers till the 3  week of age, while
globulins  thereafter  to the end of the experiment. the probiotic Bactocell  showed better results for longer
Increase of TP in infected groups in the 5 , 6  and 7 time This improvement may be due to increased efficiencyth th th

week was due to elevation of globulins. Electrophoretic of digestion and absorption of nutrients due to presence
pattern of serum proteins performed at the end of the of the probiotic bacteria. Edens [2] reported that the
experiment (7  week) revealed significant elevation of alfa inclusion of desirable microorganisms (probiotics) in theth

and beta globulins in non-infected groups and alfa, beta diet allows rapid development of beneficial bacteria in the
and gamma globulins in infected groups. Elevation of digestive tract of the host and improving its performance.
gamma globulin in the P+S group was remarkable (Table All infected groups of birds (C+S, L+S and P+S) showed
4, Fig. 1). significant decrease in body weight from the time of

Significant (p<0.05) decrease was recorded in the infection till the end of the experiment. Body weight and
values of serum cholesterol, triglycerides, HDL and LDL FCR of P+S group, however, were significantly increased
in all groups during the experimental period as compared than those of C+S and L+S groups which may be due to
to control (Table 5). the effect of the probiotic in decreasing pathogenic micro-

Results of ELISA assay performed at the 7  week of organisms because of competitive exclusion or inhibitionth

the experiment revealed elevation of the immune response products such as organic acid, bacteriosin and lactolin
of P+S and L+S groups compared to that of the C+S [31-33]. Mohan et al. [34] reported that the beneficial
group. Values of the P+S group was higher than that of effect of probiotic occurred only after the 4  week of age
the L+S group (Fig.2). in chicken. Yeo and Kim [35] found that average daily

DISCUSSION increased during the first 3 weeks but not during the 4-6

In modern poultry production, different types of Results showed that the usage of the probiotic
growth promoters are used. The public concern about Bactocell reduced the mortality rate where it was 3% in
resistant pathogenic bacteria in humans lead to increasing P+S group comparing to 5% in C+S and L+S groups.
pressure by the consumer for a reduction or ban on the Similar results were reported by Kumprecht and Zobac
use of nutritive antibiotics [28]. This situation calls for [36]. Supplementation of a probiotic containing
active search for alternative products that would replace lactobacillus, bifidobacterium, streptococcus and
the antibiotic growth promoters. Probiotics are new enterococcus species during the late laying period in layer
products which are live microbes grow in the hens previously proved effeicincy to reduce mortality [37]
gastrointestinal tract and create beneficial conditions for while in other study it did not show significant control on
nutrients' utilization and inhibit the growth of pathogenic mortality rate in broilers[38]. 

TM

rd

®

th

weight gain of chickens fed probiotics was significantly
th

week of age. 
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Probiotics (Saccharomyces cerevisiae) supplemented [40], who recorded that addition of yeast at a rate of 1, 1.5
chickens did not showany harmful changes on blood and 2 % significantly increase the level of serum glucose.
profile[39-41but it (Enterococcus faecium) may improve Values of uric acid and creatinine in serum showed no
health condition by enhancing concentration of significant changes in different groups of birds through
hemoglobin, hematocrit and red blood cell count in out the experimental period. These results agree with
broilers [41-42] in turkey [43]. Contradiction between the those of [49].
present results and the reports in some literature may be Values of total protein showed significant increase in
attributed to type and number of species of bacteria L and P groups compared to C group during the time of
present in probiotics. The current study showed anemia the experiment. Similar findings were reported by Saied et
in C+S group this is due to the effect of infection and al. [46] and Arslan and Saatci [50]. The increase of TP was
deacreased food intake. Administration of the probiotics due to elevation of albumin and globulin during the 2
induced high rate of regenerative anemia. and 3 weeks of the experiment and due to increase of

Anemia of the macrocytic hypochromic type was globulins thereafter. Infected groups also showed
recorded in infected groups of birds at the last 2 weeks of increase of TP compared to control group from the 5
the present experiment. The anemia may be explained as through the 7  week due to elevation of globulin values.
a regenerative response of the bone marrow. Kokosharov Electrophoretic pattern of serum proteins performed at the
[44] showed that intravenous injection of Salmonella 7  week revealed significant elevation of alfa and beta
typhimurium endotoxin into cockerels produced globulins in non-infected groups and alfa, beta and
hypochromic anemia. gamma globulins in infected groups. Gamma globulin

Total and differential leucocytic counts revealed no elevation in the P+S group was remarkable. Haghighi et al.
significant changes between C, L and P groups from the [51] reported that probiotic-treated birds had significantly
beginning till the end of the experiment. The results agree more serum antibody (predominantly IgM) to sheep red
with Marcela et al. [45] who found that Enterococcus blood cells than birds that were not treated with
faecium M-74 strain did not cause significant change in probiotics. Sunghyen Lee et al. [52] found that
total  leucocytic  count  in  turkeys.  Also,  Shareef  and pediococcus and saccharomyces based probiotics caused
Al-Dabbagh [40] observed similar results to ours. significant increase in humoral immune response against

There was significant increase in total leucocytic Eimeria acervulina in broiler chickens. The increase of
count associated with heterophilia, lymphocytosis and globulin in L and P groups may be due to increase in
monocytosis in the three infected groups of birds of the nonspecific immunity by the probiotics as recorded by
present experiment from the time of infection to the end of Yun et al. [53]. The increase in beta and gamma globulins
the experiment. This may be attributed to salmonella in infected groups could be due to the effect of the
infection. Consistent with this result, Kokosharov [44] probiotics that increase the immunoglobulins [54],
observed that intravenous injection of Salmonella antigenic stimulation of the infecting microorganism [55],
typhimurium endotoxin into cockerels produced or may be associated with development of liver disease.
leucocytosis and increased phagocytic activity. Transferrin appears to be the major component that rises

Activities of serum enzymes AST and ALP did not in active liver disease together with hemopexin and
change significantly in L and P groups during the complement. IgM and IgA can also raise forming beta-
experimental period which is in accordance with Saied et gamma bridging in response to antigenic stimulation of
al. [46]. Infected groups showed significant increase in infectious agents [56].
the previous enzyme activities at the 5  and 6  weeks of Midilli et al. [57], on the other hand, reportedth th

the  experiment  which  may  reflect development of ineffectiveness of supplemented probiotics on systemic
hepatic lesions at that time [47]. IgG.

Serum glucose value did not change in groups Results of lipid profile showed significant decrease in
received probiotics only, while hypoglycemia was the values of cholesterol, triglycerides, HDL and LDL in
recorded in the three  infected  groups  after  infection. all treated groups compared with the control during the
This finding may be due to decreased appetite of birds or whole period of the experiment. This could be attributed
to consumption of glucose by salmonella microorganisms. to reduced absorption and/or synthesis of cholesterol in
The present results agree with Samanya and Yamauchi the gastrointestinal tract by probiotic supplementation
[48], whereas it disagree with Shareef and Al-Dabbagh [34]  and  Surono  [58]   speculated   that  Lactobacillus 
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acidophillus reduces cholesterol in the blood by It was concluded that supplementation of basal diets
deconjugating bile salts in the intestine, thereby with probiotics has promising effects on the performance
preventing them from acting as precursors in cholesterol of broilers in terms of increasing body weight gain and
synthesis. Also, Pereira et al. [59] and Lim et al. [60] improving FCR. Probiotics decrease the level of
reported that probiotics may possess the property of cholesterol in serum of birds which is of public health
reducing cholesterol in the blood by inhibition of its importance and increase the humoral immune response
hepatic synthesis, or by deconjugating the biliary salts. thus reducing the severity of infection by pathogenic
The decrease of cholesterol, triglycerides, HDL and LDL microorganisms. According to the conditions of the
in infected birds might be due to anorexia and/or defective present experiment, Bactocell  was found better than
lipid metabolism due to hepatopathy [61]. The present Revitilyte-Plus  as a probiotic as it increased the body
results are similar to those of Aravind et al [62] and weight, improved FCR, caused lower mortalities and
Maciel et al. [63] in broilers with hepatic dysfunction produced more immunoglobulins. 
caused by mycotoxins. 

Results of ELISA test performed on the 7  week of the REFERENCESth

experiment indicated that there was significant increase in
the optical density of the P+S and the L+S groups than 1. Pervez,   Rafiullah    and     Abdul     Sajid,   2011.
the C+S group. Value of the P+S group was higher than Effect  of feed additives on the performance of
that of the L+S group. The results indicated that broilers Journal of Agricultural and Biological
immunoglobulins against Salmonella kentuckey of the Science. 9: 66-71.
probiotics' fed broilers were more than that of the control 2. Edens, F.W., 2003. An alternative for antibiotic use in
group. The present findings agree with that of poultry: probiotics. Revista Brasileira de Ciência
Kalandakanond-Thongsong et al. [64] who found that IB Avícola, 5:75-79. 
vaccine antibody titer of the probiotic supplemented 3. Pelicano,  E.L.  P.A. Souza,  H.A. Souza, R. Leonel,
broilers at 28  day of age was significantly higher than N.L. Zeola and M.M. Boiago, 2004. Productive traitsth

those of non-probiotic supplemented birds. Oral of broiler chickens fed diets containing different
administration of lactobacillus strains is reported to growth promoters. Brazilian Journal of Poultry
significantly enhance the IgG response [65], increase Science, 6: 177-182.
production of anti-salmonella IgM antibodies [66] and 4. Patterson, J.A. and K.M. Burkholder, 2003.
increase activities of macrophages and lymphocytes Application of probiotics and probiotics in poultry
(Perdigon et al. [67]. Maassen et al. [65] and Bal et al. [68] production. Journal of Poultry Science, 82: 627-631.
stated that the exact mechanisms of immune modulation 5. Koenen, M.E., J. Karmer, R. Van der Hulst, L. Heres,
by probiotics have not been fully explained  but  they S.H. Jeurissen and W.J. Boersma, 2004.
may stimulate different subsets of immune system cells. Immunomodulation by probiotic Lactobacilli in layer
Oral administration of probiotics can significantly affect and  meat-type  chickens.  British  Poultry  Science,
both the systemic and mucosa-associated immune 45: 355-366.
responses resulting in disease prevention [69]. Leblanc et 6. Mountzouris,  K.C.,   P.   Tsirtsikos,   E .  Kalamara, S.
al. [70] explained that bioactive peptides released during Nitsch, G. Schatzmayr and K. Fegeros, 2007.
fermentation by lactic acid bacteria could contribute to the Evaluation  of  the  efficacy  of  a  probiotic
known immunomodulatory effects of probiotic bacteria. containing Lactobacillus, Bifidobacterium,
Also, Yun et al. [53] and Dalloul et al. [69] mentioned that Enterococcus and Pediococcus strains in promoting
probiotics containing lactic acid producing bacteria broiler performance and modulating cecal microflora
enhance immune responses and defense activities against composition and metabolic activities. Poultry Science,
undesirable  microorganisms and such protection has 86: 309-317.
been partially attributed to increase innate immune 7. Fuller, R., 1989. Probiotics in man and animals. Journal
response. Panda et al. [9] and Cross [71] indicated that of Applied Bacteriology. 66: 365-378.
some probiotics could stimulate a protective immune 8. Rolfe, R.D., 2000. The role of probiotic cultures in the
response sufficiently to enhance resistance to microbial control of gastrointestinal health. Journal of Nutrient.
pathogens. 130: 3965-4025.

®

TM



World Appl. Sci. J., 18 (3): 305-316, 2012

314

9. Panda, A.K., M.R. Reddy, S.R . Rao, M.N. Raju and 22. Fossati, P., L. Prencipe and G. Berti, 1980. Clinical
N.K. Praharaj, 2000. Growth, carcass characteristics, Chemistry. 26: 227-231.
immunocompetence and response to Escherichia coli 23. Allain,  C.C.,  L.S.  Poon, C.S.  Chan,  W.  Richmond
of broilers fed diets with various levels of probiotic. and  P.C.   Fu,   1974.   Enzymaticdetermination  of
Archiv fur Geflugelkunde, 64: 152-156. total    serum     cholesterol.     Clinical      Chemistry.

10. Fritts, C.A., 2000. Bacillus subtilis c-3102 (calsporin) 20: 470-475.
improves live performance and microbial status of 24. Wahlefeld, A.W., 1974. Methods of enzymatic
broiler chickens. Poultry Science. 9: 149-155. analysis. Vol. 5, Bergmeyer, H.U. Academic Press,

11. Humphery, T.J., A. Baskerville, S. Mawer, B. Rowe New York, pp: 1831-35.
and S. Hopper, 1989. Salmonella Enteritidis phage 25. Warnick,  G.R.,   V.   Benderson   and   N.  Albers,
type 4 from the contents of intact eggs: a study 1983.   Selected  methods.     Clinical       Chemistry,
involving naturally infected hens. Epidemiology and 10: 91-9.
Infection, 103: 415-423. 26. Shu,  Q.,  L.  Hai,  K.J. Rutherfurd,  S.G.  Fenwick, P.K.

12. Collee, J.G. and W. Marr, 1996. Specimen collection, Gopal and H.S. Gill, 2000. Dietary Bifidobaterium lactis
culture containers and media in Practical Medical HN019 enhances resistance to oral salmonella
Microbiology. Eds. Collee, J.G. Marmion B.P. Fraser, typhimurium infection in mice. Microbial.
A.G. and Simmons, A. Churchill Livingstone, New Immunology, 44: 213-222. 
York, Edinburgh and London, pp: 95-111. 27. Plail, R., 2006. The Innovative power of probiotics.

13. Waltman, W.D., 1999. Methods for Isolating Poultry International, pp: 34-36.
Salmonellae from Poultry and the Poultry 28. Awaad, A.M. and S.S. Zouelfeker, 2001. Project
Environment in Salmonella enterica Serovar report: Effects of probiotics and combination of E.
Enteritidis in Humans and Animals; epidemiology, coli infections in broiler chickens. Cairo university,
pathogenesis and control. Eds. Saeed A. M. Gast R. faculty of veterinary medicine, Department of poultry
K. Potter M. A. and Wall P. G. Iowa State University diseases, Giza, Egypt
Press, Ames, Iowa, USA. pp: 419-432. 29. Amer, M.Y. and S.H. Khan, 2012. A comparison

14. Ewing, H. and D.J. Brenner, 1984. Enterobacteriaceae, between the effects of a probiotic and an antibiotic on
Eds. Pallerni, N. J. in Bergey's Manual of Systemic the performance of Desi chickens. Veterinary World,
Bacteriology.Vol. I. Williams&Wilkins. Baltimore, 3: 160-165.
Hong Kong. London, Sydney, pp: 408. 30. Gardiner, G.E., G. Pat Casey and P. Garrett Casey,

15. Feldman, B.V., J.G. Zinkl and N.C. Jain, 2000. Schalm’s 2004. Relative ability of orally administered
Veterinary Hematology. 5  Eds. Lea and lactobacillus murinus to predominate and persist inth

Fibiger,Philadelphia USA. the procine gastrointestinal tract. Applied
16. Reitman, S. and S. Frankel, 1957. A colorimetric Environment Microbial, 70: 1895-1906.

method for the determination of serum glutamic 31. Silva, E.N., A.S. Teixeira,A.G. Bertechini, C.L. Ferreira
oxaloacetic and glutamic pyruvic transaminases. and B.G. Ventura, 2000. Ciência e Agrotecnologia
American Journal of Clinical Pathology. 28: 56. 24:Ed. Especial, pp: 224-232.

17. Kind, P.R.N. and E.J. King, 1954. Journal of Clinical 32. Alkhalf, A., M. Alhaj and I. Al-homidan, 2010.
Pathology. 7: 322. Influence of probiotic supplementation on blood

18. Peters, T., 1968. Proposals for standardization of total parameters and growth performance in broiler
protein assays. Clinical Chemistry, 14: 1147-1159. chickens. Egypt Poultry Science, 3: 219-225.

19. Dumas, B.T. and H.G. Biggs, 1972. Standard Methods 33. Mohan,  B.,   R.    Kadirvel,    M.    Natarajan     and M.
of Clinical Chemistry, Academic Press, N.Y. U.S.A. Bhaskaran, 1996. Effect of probiotic supplementation

20. Trinder, P., 1969. Determination of blood glucose on growth, nitrogen utilization and serum cholesterol
using 4-aminophenazone as oxygen acceptor. Journal in broilers. British Poultry Science. 37: 395-401.
of Clinical Pathathology, 2: 246. 34. Yeo, J. and K. Kim, 1997. Effect of feeding diets

21. Houot, O., 1985. Interpretation of clinical laboratory containing an antibiotic, a probiotic, or yucca extract
tests. pp: 220-234. (Siest G. Henny J. and young, on growth and intestinal urease activity in broiler
D.S.Eds) Biochemical Publications.Oxford, London. chicks. Poultry Science, 76: 381-385. 



World Appl. Sci. J., 18 (3): 305-316, 2012

315

35. Kumprecht, I. and C.P. Zobac, 1998. The effect of 45. Saied, J.M, Q.H. Al-Jabary and K.M. Thalij, 2011.
probiotic  preparations   containing   Saccharomyces Effect of Dietary Supplement Yeast Culture on
cerevissiae and Enterococcus faecium (Streptococcus Production Performance and Hematological
faecium) in diets  with different levels of B-vitamins Parameters in Broiler Chicks.International Journal of
on chicken performance. Zivocisna-Vyroba, 43: 63-70. Poultry Science, 5: 376-380.

36. Yo¨ ru¨ K.M.A., M. Gul, A. Hayirli and M. Macit, 46. Schimidt, E.M., R. Locatelli-Dittrich, E.   Santin  and
2004. The effects of supplementation of humate and A. Paulillo, 2007. Clinical pathology in poultry-A tool
probiotic on egg production and quality parameters to improve poultry health - a review. Archives of
during the late laying period in hens. Poultry Science, Veterinary Science, 12: 9-20. 
83: 84-88. 47. Samanya, M. and K. Yamauchi, 2002. Histological

37. O’Dea, E.E., G.M. Fasenko, G.E. Allison, D.R. Korver, alterations of intestinal villi in chickens fed dried
G.W. Tannock and L.L. Guan, 2006. Investigating the bacillus subtilis var natto. Comparative Physiology
effects of commercial probiotics on broiler chick and Biochemistry part A. Molecular Integrative
quality  and production efficiency. Poultry Science, Physiology, 133: 95-104.
85: 1855-1863. 48. Dhia, K., Ibrahim, Essa, H. Al-Mashhadani and Luma,

38. Dimcho,   D.,    B.    Svetlana,    S.   Tsvetomira    and K. Al-Bandr,2010. Effect of supplementing different
V. Tatiana, 2005. Effect of feeding lactina probiotic levels of chromium yeast to diet on broiler chickens®

on performance, some blood parameters and caecal on some physiological traits. Pakistan Journal of
microfloraof mule duckings. Trakia Journal of Science. Nutrition, 10: 942-949.
3: 22-28. 49. Arslan, C. and M. Saatci, 2004. Effects of probiotic

39. Shareef, A.M. and A.S. Al-Dabbagh, 2009. Effect of administration either as feed additive or by drinking
probiotic (Saccharomyces cerevisiae) on performance water on performance and blood parameters of
of broiler chicks. Iraqi Journal of Veterinary Sciences, Japanese quail. Arch.Geflugelk. 4: 160-163
1: 23-29. 50. Haghighi,  H.R.,  J.  Gong,  C.L.  Gyles,  M.A. Hayes,

40. Ozsoy, B. and S. Yalcin, 2011. The effects of dietary B.  Sanei,  P.  Parvizi,  H.  Gisavi,  J.R.  Chambers  and
supplementation of yeast culture on performance, S. Sharif, 2005. Modulation of antibody-mediated
blood parameters and immune system in broiler immune  response  by  probiotics  in  chickens.
turkeys. Ankara Üniversitesi Veteriner Fakültesi Clinical  and  Diagnostic  Laboratory  Immunology,
Dergisi, 58: 117-122. 12: 1387-1392.

41. Strompfova,  V.,  M.  Marcinakova,  M.   Simonova, S. 51. Sunghyen,  L.,   S.   Hyun,   S.   Lillehoj,   W.   Dong,
Gansarcikova, Z. Jonecova, L.Scirankova, J. Koscova, H. Yeong and J. Hong, 2007. Effects  of  Pediococcus-
V. Buleca, K. Cobanova and Laukova,2006. and Saccharomyces-base probiotic (MitoMaxs) on
Enterococcus faecium EK 13-an enterocin A- coccidiosis in Broiler Chickens.
producing strain with probiotic character and its 52. Yun, C.H., H.S. Lillehoj, J. Zhu and W. Min, 2000.
effect in piglets. Kinetic differences in intestinal and systemic

42. Cetin, N., B.K. Guclu and E. Cetin, 2005. The effect of interferon-gamma and antigen-specic antibodies in
probiotic and mannanoligosaccharide on some chickens experimentally infected with Eimeria maxima.
haematological and immunological parameters in Avian Diseases, 44: 305-12.
turkeys.  Journal  of   Veterinary   Medicine Series A- 53. Dalloul, R.A., H.S. Lillehoj, N.M. Tamim, T.A. Shellem
Physiology    Pathology Clinical      Medicine, 52: and  J.A.  Doerr,  2005.  Induction   of   local
263-267. protective immunity to Eimeria acervulina by a

43. Kokosharov, T., 2002. Clinical and hematological Lactobacillus-based probiotic. Comparative
effect of Salmonalla gallinarum endotoxin on cockrel. Immunolology, Microbiology and Infectious
Vet. Archiv., 72: 269-276. Diseases, 28: 351-61.

44. Marcela,  C.,  A.   Kolesarova,   P.    Massanyi     and 54. Thrall, M.A., 2004. Veterinary Hematology and
J. Kovacik, 2008. Selected Blood Biochemical and Clinical Chemistry ED. Lippincott Williams and
Haematological Parameters in Turkeys after an Wilkins, Maryland, USA.
Experimental Probiotic Enterococcus faecium M-74 55. Kaneko, J.J., J.W. Harvey and M.L. Bruss, 1997.
Strain Administration. International Journal of Poultry Clinical Biochemistry of Domestic Animals, 5th Ed.
Science. 12: 1194-1199. Academic Press, California, pp: 134-135.



World Appl. Sci. J., 18 (3): 305-316, 2012

316

56. Midilli, M., M. Alp, N. Kocaba li, Ö.H. Mu lal , 64. Maassen,  C.B.,  C.   VanHolten-Neelen,   F.    Balk,
N.Turan, H. Y lmaz and S. Çak r, 2008. Effects of M.J.  DenBak-Glashouwe, R.J.  Leer,  J.D.  Laman,
dietary probiotic and probiotic supplementation on W.J. Boersma and E. Claassen, 2000. Strain-
growth performance and serum IgG concentration of dependent induction of cytokine pro?les in the gut
broilers.   South African Journal of Animal Science, by oral administered  Lactobacillus strains. Vaccine,
38: 21-27. 18: 2613-2623.

57. Surono, I.S., 2003. In vitro probiotic properties of 65. Dunham, H.J., C. Williams, F.W. Edens, I.A. Casas
indigenous Dadih lactic acid bacteria. Asian- and W.J. Dobrogosz, 1993. Lactobacillus reutri
Australian Journal of Animal Sciences, 16: 726-731. immunomodulation of stressor-associated diseases in

58. Pereira, D.I., Mc A.L. Cartney and G.R. Gibson, 2003. newly hatched chickens and turkeys. Poultry Science,
An in vitro study of the probiotic potential of a bile- 2: 103.
salthydrolsing lactobacillus fermentum strain and 66. Perdigon, G., M.E. Demacias, S. Alvarez, G. Oliver and
determination  of  its  cholesterol-lowering properties. H.A. Deruiz, 1986. Effect of perorally administered
Applied     and         Environmental     Microbiology, lactobacilli on macrophage activation in mice.
8: 4743-4752. Infection and Immunity, 53: 404-410.

59. Lim, H.L., S.Y. Kim and W.K. Lee, 2004. Isolation of 67. Bal, A.P., Q. Ouyang, W. Zhang, C.H.  Wang  and
cholesterol-lowering lactic acid bacteria from human S.F. Li, 2004. Probiotics inhibit TNF-a-induced
intestine for probiotic use. Journal of Veterinary interleukin-8-secreation of HT29cells. World Journal
Science, 4: 391-395. of Gastroenterology, 10: 455- 457.

60. Garcia,  K.O., A.M.  Santana,  O.C.  Freitas  Neto, 68. Dalloul, R.A.,   H.S.   Lillehoj,   T.A.   Shellem   and
K.M.   Simplício,   A.C.   Alessi,   A.B.   Júnior   and J.A. Doerr, 2003. Enhanced mucosal immunity against
J.J. Fagliari, 2010. Experimental infection of Eimeria acervulina inbroilers fed a Lactobacillus-
commercial layers using a Salmonella enterica sorovar based probiotic. Poultry Science, 82: 62-66.
Gallinarum strain: blood serum components and 69. Leblanc, J., I. Fliss and C. Matar, 2004. Induction of a
histopathological changes. Brazilian Journal of humoral immune response following an Escherichia
Veterinary Pathology, 2: 111-117. coli O157:H7 infection with an immunomodulatory

61. Aravind,    K.L.,      V.S.     Patil,     G.      Devegowda, peptidic fraction derived from Lactobacillus
B. Umakantha and S.P. Ganpule, 2003. Efficacy of shelveticus-fermented milk. Clinical and Diagnostic
esterified glucomannan to counteract mycotoxicosis Laboratory Immunology, 11: 1171-1181.
in naturally-contaminated feed on performance, serum 70. Cross, M.L., 2002. Microbes versus microbes: immune
biochemical and hematological parameters in broilers. signals generated by probiotic lactobacilli and their
Poultry Science, 82: 570-576. role in protection against microbial pathogens.

62. Maciel,   R.M.,     S.A.     Lopes,     J.M.   Santurio, Federation of European Microbiological Societies,
D.B. Martins, A.P. Rosa and M.P. Emanuelli, 2007. Immunological and        Medical      Microbiology,
Função hepática e renal de frangos de corte 34: 245-253. 
alimentados com dietas com aflatoxinas e
clinoptilolita. natural. Pesquisa Agropecuária
Brasileira, 42: 1221-1225.

63. Kalandakanond-Thongsong, S., B. Thongsong and
V. Chavananikul, 2008. Blood Hematological-
Cholesterol Profile and Antibody Titer Response of
Broilers with Added Probiotic Containing both
Bacteria and Yeast or an Antibiotic in Drinking Water.
Thai Journal of Veterinary Medicine, 4: 45-56.


