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SUMMARY 

 

An experiment was carried out to test the hypothesis that supplementation of broilers with the probiotics; 

Lactobacillus acidophilus (Lactolife-Av), Lactobacillus acidophilus plus Pichia anomala yeast (Lactolife-Av+) 

or Lactobacillus acidophilus plus Pichia anomala plus Bacteriophage (Lactolife-Av+B), in water, has beneficial 

effects on productive performance, intestinal histomorphology and immune response. Six hundred one-day-old 

male Arbor Acres Plus broiler chicks were assigned at random to four experimental groups, 6 replicates for 

each. Birds of group 1 received Lactolife-Av, birds of group 2 received Lactolife-Av+, and birds of group 3 

received Lactolife-Av+B, in a dosage of 10
4
 CFU/bird in drinking water at  the 1

st
 and the 10

th
 days of age. 

Chickens of group 4 (control group) received plain water without treatment.  The obtained results indicated that 

productive performance of the probiotic treated groups was improved their during the entire experimental 

period (35 days), as compared to the control group. These results were manifested through; significant increase 

in final body weight (ranging from 64-85 g/bird), decreased feed intake (ranging from 55-105 g/bird), 

significant improvement in final feed conversion ratio (ranging from 8-15 points), and significant decrease in 

total mortality rates (2.67 – 4.67 %). At the end of experimental period, the three treated groups had similar 

production numbers (from 299 to 310.6), with significant superiority over the control birds (263.4). However, 

No significant effects due to supplementation with probiotics were observed on carcass characteristics.  

Also, there were significant increases in intestinal length and diameter, in treated birds. The ileum 

histomorphology revealed that Villus height and ratio of villus height/crypt depth were significantly greater in 

all probiotic treated groups   than in the control birds. No significant differences were found in crypt depth 

among the 4 groups. However, the significantly highest villus height and villus height/crypt depth ratio were 

those of the Lactolife-Av+ treated birds. Moreover, the HI titers against ND vaccine, at 4 and 5 weeks of age, 

showed significant increase in the probiotics groups as compared to the control birds.  

It can be concluded that the three probiotics used in the present study are capable of improving broiler 

performance and stimulating the immune system, and could be used as natural and safe growth promoters. 
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INTRODUCTION 
 

Recently, increasing concern about antibiotic-

related problems (risk of resistant pathogens and 

antibiotic residues in animal products) resulted in 

restriction of the use of antibiotics, as growth 

promoters, in the animal production industry 

(Houshmand et al., 2011). Therefore, to find natural 

and safe alternatives to antibiotics, different studies 

have been conducted. In many parts of the world, 

feed additives, such as probiotics, are being 

experimented to alleviate the problems associated 

with the withdrawal of antibiotics from feed. 

According to the currently adopted definition by 

FAO/WHO, probiotics are: "live microorganisms 

(non-pathogenic bacteria and/or yeast) which when 

administered in adequate amounts confer a health 

benefit on the host" (FAO/WHO, 2002). More 

precisely, a probiotic is defined as ―a live 

microorganisms of nonpathogenic and nontoxic in 

nature, which when administered through the 

digestive route, it beneficially affects the host 

animal by improving its intestinal balance, and be 

favorable to the host’s health (Fuller, 2001). 

Probiotics may contain only one, or several (a 

consortium) different microorganism species. It 

was reported that multispecies probiotics are more 

effective than monospecies probiotics (Timmerman 

et al., 2004). 

A large number of reports of research using 

probiotics in poultry have shown very variable 

results, from almost negative and absent effects to 

dramatic positive effects. Several researchers have 

shown positive effects of adding probiotics on 

broiler performance in terms of body weight, feed 

intake, feed conversion ratio and mortality rates 

(Koc et al., 2010), carcass characteristics (Kannan 

et al., 2005), immune responses (Khaksefidi and 

Ghoorchi, 2006 and Karimi et al., 2010) and villus 

height and crypt depth (Samanya and Yamauchi, 

2002 and Zhang et al., 2005). Lutful (2009) stated 

that, since probiotics do not result in the 

development and spread of microbial resistance, 

they offer immense potential to become an 

alternative to antibiotics. He concluded that 

probiotics could be successfully used as nutritional 

tools in poultry feeds for promotion of growth, 

modulation of intestinal micro flora and pathogen 

inhibition, immune modulation, and promoting 

meat quality of poultry. The ability of probiotic to 

stimulate the immune system is an additional 

reason for supporting their use as alternatives to 
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antibiotics for improving animal health and 

protection against infectious agents (O’Dea et al., 

2006 and Higgins et al., 2007).  

On the other hand, no significant effects of 

probiotics were reported on broiler body weight, 

feed conversion, mortality rate (Mutus et al., 2006; 

O’Dea et al., 2006 and Houshmand et al., 2011), 

carcass characteristics (Seyyedmousa, 2011), 

immune responses (Balevi et al., 2001; Talebi et 

al., 2008 and Taheri et al., 2010) or villus height 

and crypt depth (Houshmand et al., 2011 and 

Luquetti et al., 2012).  

Over the past several years many researchers 

have been looking at the potential of bacteriophage 

as an alternative to antibiotics to prevent and treat 

poultry diseases, and reduce food borne pathogens. 

Bacteriophages are viruses that infect and kill 

bacteria (Huff et al., 2005). Bacteriophages are 

nature’s own way of controlling bacteria, and they 

are safe, because they have no known effects on 

animal or plant cells. Therefore, it would appear 

possible to use bacteriophage to prevent and treat 

bacterial diseases of animals and humans. Several 

studies have been conducted to show varying 

effects of treatment of Salmonella Enteritidis 

infection in poultry using different strains of 

bacteriophages, with outcomes ranging from poor 

to average (Fiorentin et al., 2005, Toro et al., 2005 

and Hurley et al., 2008). In poultry, bacteriophage 

treatment, either by aerosol spray or drinking water, 

may be a plausible alternative to antibiotics for the 

reduction of pathogen infection such as: Salmonella 

(Higgins et al., 2005, 2008 and Borie et al., 2008) 

and E.coli (Huff et al., 2003 and 2006). Huff et al. 

(2010) reported that bacteriophage therapy 

significantly reduced the mortality rate in the birds 

challenged with E.coli. There is a shortage of 

information about the effect of bacteriophage 

treatment on the broiler productive performance. 

The objectives of this study were to evaluate 

the efficacy of three different types of 

commercially available probiotics approved for use 

in broiler chickens. It was hypothesized that each of 

the probiotic treatments would result in improved 

productive performance, improved intestinal 

histomorphological parameters, and modulated 

immune response compared with the broilers not 

administered with the probiotics.  

 

MATERIAL AND METHODS 
 

The Probiotics 

Three probiotics containing dried Lactobacillus 

acidophilus, avian strain, produced by 

kanzymedipharm, Canada were used. Their trade 

names were: Lactolife-Av (monospecies 

Probiotics), Lactolife-Av+ (multispecies Probiotics) 

and Lactolife-Av+B (multispecies Probiotics plus 

Bacteriophage). Each of them contained: 

1-Lactolife-Av: Lyophilized cake containing 

≥1x10
8
 CFU/g Lactobacillus acidophilus, 

BatchNo. LL1170. 

2-Lactolife-Av+: Lyophilized cake containing 

≥1x10
8
 CFU/g Lactobacillus acidophilus + Pichia 

anomola yeast, containing ≥1x10
7
 CFU/g, Batch 

No. LA1172. 

3-Lactolife-Av+B: Lyophilized cake containing 

≥1x10
8
 CFU/g Lactobacillus acidophilus + Pichia 

anomala containing ≥1x10
7
 CFU/g + 

Bacteriophage containing ≥1x10
6
 PFU/g, Batch No. 

LB1177. 
 

Experimental Design 

This experiment was carried out according to 

the national regulations on animal welfare. Six 

hundred one-day-old male Arbor Acres Plus broiler 

chicks were assigned at random to four 

experimental groups. Each treatment consisted of 6 

replicates of deep litter pens (2*1 m) with 25 birds 

per replicate. Birds of group 1 received Lactolife-

Av, birds of group 2 received Lactolife-Av+, birds 

of group 3 received Lactolife-Av+B, in a dosage 

according to the manufacturer’s recommendations  

(10
4
 CFU/bird) in drinking water at the 1

st
 and the 

10
th 

day of age. Chickens of group 4 received plain 

water without treatment.  
 

General Management 

The composition of the diets and their 

calculated analysis are shown in (Table 1). The 

commercial diets used were formulated to meet the 

nutrient requirements of the broiler chicks during 

starter, grower and finisher periods according to the 

National Research Council (NRC, 1994). Broilers 

were fed, ad libitum, a corn-soybean meal 

commercial starter diet (23% crude protein and 

3000 k cal ME/kg diet) during the first 2 weeks of 

age, a commercial grower diet (21% crude protein 

and 3100 kcal ME/kg diet) from 2-4 weeks of age, 

and a commercial finisher diet (19% crude protein 

and 3200 kcal ME/kg diet) from 4-5 weeks of age. 

Semduramicin was added to ration at a 

concentration of 25 ppm as a coccidiostat. No 

antibiotics were administrated in water or feed, for 

the whole experimental period. Birds had free 

access to water.  

The temperature was set at 32
o
C on the first 

day, gradually reduced to 24
o
C by the end of the 

third week, and until the end of the experiment. The 

lighting pattern was 23h L: 1h D. All experimented 

birds were vaccinated against different diseases 

according to the vaccination programs adopted in 

most Egyptian chicken broiler farms. They were 

vaccinated against Newcastle disease (ND) and 

infectious bronchitis (IB), using Hitchner B1+ H120 

live vaccines, at the 7
th 

day of age, and against 

Avian Influenza (AI) at the 10
th

 day of age, using 

inactivated H5N2 vaccine. Vaccination against 

infectious bursal disease (IBD) using 228-E strain 

and revaccination against ND using La Sota strain 

were given at the 14
th

 and the 18
th 

day of age, 

respectively. Avian Influenza vaccine was given 

subcutaneously (in the back of the neck), while all 

the other vaccines were administered via drinking 

water. All chickens were kept in environmentally 

controlled rooms (semi closed system). 
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Table 1. Composition of the 3-phase diets (g/kg as fed) used and their calculated analysis 

*Each gram of premix contained: vitamin A (trans-retinyl acetate), 9,000 IU; vitamin D3 (cholecalciferol), 2,600 IU; vitamin 

E (dl-α-tocopheryl acetate), 16 mg; vitamin B1, 1.6 mg; vitamin B2, 6.5 mg; vitamin B6, 2.2 mg; vitamin B12 

(cyanocobalamin), 0.015 mg; vitamin K3, 2.5mg; choline (choline chloride), 300 mg; nicotinic acid, 30 mg; pantothenic acid 

(d-calcium pantothenate), 10 mg; folic acid, 0.6 mg; d-biotin, 0.07 mg; manganese (MnO), 70 mg; zinc (ZnO), 60 mg; iron 

(FeSO4 H2O), 40 mg; copper (CuSO4 5H2O), 7 mg; iodine [Ca(IO3)2], 0.7 mg; selenium (Na2SeO3), 0.3 mg  

 

Measured Parameters: 
 

I. Productive Performance and Carcass 

Characteristics: 

Chicken performance response variables were 

determined according to North (1984); weekly 

individually body weight (wt.) and wt. gain were 

measured on all birds.  Weekly feed consumption 

(g/d/bird), feed conversion ratio (FCR) (g feed/g 

live body wt. gain) and mortality rate were 

measured for each replicate. Dead birds were 

weighed to include their weights in the feed 

conversion estimation. An index of productivity is 

the so-called production number, which equals 

(Kilograms of growth per day * (100 - mortality %) 

/ Feed conversion ratio) * 100 (Timmerman et al., 

2006) was estimated for each replicate, at the end of 

the experimental period. Carcass characteristics 

(dressing %, front part %, hind part % breast meat 

%, thigh meat %, carcass meat %, and giblets (liver 

+ heart + gizzard ) %) were measured at 5 weeks of 

age, on randomly 5 birds from each replicate. 

 

II. Intestinal Length and Diameter: 

Intestine length (duodenum+ jejunum + ileum) 

and diameter (in the middle of ileum) were 

measured on 5 birds from each replicate, on the 35
th

 

day of age. 

 

III. Ileal Mucosa:  

At the end of the experiment, two birds from 

each replicate were selected at random and 

sacrificed. Their small intestine were collected and 

immediately immersed in 10% buffered formalin. 

After fixation, 2 cm samples were taken from the 

middle of ileum. The intestinal segments were 

obtained according to Samanya and Yamauchi 

(2002). The ileum was considered from the 

Meckel’s diverticulum to ileocecal junction.  

Routine histological laboratory methods including 

dehydration, clearing and paraffin embedding were 

used and paraffin blocks were made, according to 

Zhang et al. (2005). The slides were stained with 

hematoxylineosin. Histological indices were 

measured using digital photography and light 

microscopy. The villous height (μm) was measured 

from the apical to the basal region, which 

corresponded to the superior portion of the crypts. 

Crypts depth (μm) was measured from the base 

until the region of transition between the crypt and 

the villus. Three measurements per slide were made 

for each parameter and averaged into one value. 
 

IV. Immune Response: 

 For determination of the effect of the 

probiotics on humoral immunity; blood samples 

were collected from wing vein of 20 birds, chosen 

at random, from each group (5 birds/replicate), at 

weekly intervals (1-5 weeks of age). Serum 

samples were subjected to HI test for determining 

antibody titers against ND vaccine employing 8 HA 

units as described by Swayne et al. (1998). 

  

Statistical Analyses: 

One-way analysis of variance has been adopted 

using SAS software general liner models procedure 

(SAS Institute, 1999). The main factor was 

probiotic supplementation. Percentage data were  

Ingredients Starter Grower Finisher 

Yellow corn 524.5 544.2 628.5 

Soybean meal 44% 332.4 299.1 221.1 

Corn gluten meal 60% 70 70 66.5 

Soya oil 30 43.8 40 

Di-calcium phosphate 18 18 18 

Lime stone 13 13 13 

D.L. Methionine 2.2 2.1 2.3 

Lysine hydrochloride 2.9 2.8 3.6 

Sodium chloride 4 4 4 

Premix* 3 3 3 

Calculated analysis:    

Crude protein % 23.0 21.0 19.0 

Metabolizable energy (kcal/kg) 3000 3100 3200 

Soybean meal 44% 332.4 299.1 221.1 

Corn gluten meal 60% 70 70 66.5 

Soya oil 30 43.8 40 
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subjected to arc sine transformation prior to 

analysis. Mean values were compared using 

Duncan’s Multiple Range Test (Duncan, 1955) 

when significant differences existed. Significance 

was set at P<0.05. 

 

RESULTS  

 

I. Productive performance and carcass 

characteristics: 

 Results of the administration of Lactolife-Av, 

Lactolife-Av+ or Lactolife-Av+B in the drinking 

water of broilers on body weight and body weight 

gain are presented in Table 2. The results revealed 

significant increases in final body weight, at 5 

weeks of age, for the birds receiving any of the 

probiotics treatments over the control group. The 

differences between the probiotics treatments were 

not significant, at that age. The data of body weight 

gain (Table 2) indicated no significant differences 

between the four groups, except from zero to the 1
st
 

and from the 2
nd

 to the 3
rd

 weeks of age. At the first 

interval, the Lactolife-Av+ group had significantly 

the lowest body weight gain. The control birds had 

the lowest body weight gain between the 2
nd

 and 

the 3
rd

 weeks of age. 

Results of total feed consumption, per bird, 

indicated a significant decrease in the probiotic + 

Bacteriophage treated group than the control group 

(Table 3). However, there were no significant 

differences between all the probiotic treated groups. 

In general, the control group showed less body 

weight and higher feed intake than the 3 studied 

probiotic treated groups. Final feed conversion ratio 

(FCR), for the whole 5 weeks, indicated significant 

improvements of all treated groups over the control 

group (Table 3). This improvement in FCR started 

to be present from the 3
rd

 week of age.   

In the present investigation; using the 

probiotics in the drinking water resulted in 

significant decreases in the total mortality rates 

(Table 4). The differences in the weekly mortality 

rates between the four experimental groups were 

not statistically significant, throughout the 

experimental period, except at the 2
nd

 week of age. 

The control group had significantly higher 

mortality rate than the other 3 probiotic treated 

groups, at 2 weeks of age. 

As for the production numbers, the results 

(Table 4) showed that the three probiotic treated 

groups had similar values (from 299 to 310.6), with 

significant superiority over the control group 

(263.4). Data of the present study (Table 5) showed 

no significant beneficial or detrimental effects of 

probiotics administration on carcass characteristics.  

Table 2. Effects of water supplementation with probiotics on body weight and body weight gain in 

broilers 

Treatment 
Body Weight (g) 

One Day old 1 Week 2 Weeks 3 Weeks 4 Weeks 5 Weeks 

Lactolife-Av 
39.5± 

 0.29 

132.2± 

1.40 
a*

 

390.7± 

3.83 

810.2± 

 6.70
a
 

1302.5± 

10.89
a
 

1862.5± 

 12.57
a
 

Lactolife-

Av+ 

39.9±  

0.26 

125.5± 

1.45
b
 

382.8± 

4.81 

784.2±  

7.70
b
 

1284.4± 

11.48
ab

 

1880.0± 

 13.70
a
 

Lactolife-

Av+B 

39.7±  

0.26 

129.5 

±1.41
a
 

395.6± 

3.62 

793.9± 

5.41
ab

 

1267.2± 

10.73
bc

 

1858.2± 

 12.55
a
 

Control 
39.9 ± 

 0.24 

132.7± 

1.20
a
 

392.5± 

3.83 

774.6± 

 6.53
b
 

1249.5± 

12.93
c
 

1794.2±  

16.85
b
 

Probability 0.7318 0.0006 0.1410 0.0014 0.0091 0.0001 

Treatment 
Weekly Body Weight gain (g) 

0-1 Week 1-2 Weeks 2-3 Weeks 3-4 Weeks 4-5 Weeks 

Lactolife-Av 
92.6± 

 1.34
a
 

258.5± 

4.09 

420.4± 

 7.91
a
 

492.3±  

12.06 

531.8± 

 16.11 

Lactolife-

Av+ 

85.6± 

 1.49
b
 

257.3± 

4.92 

401.7 ± 

9.01
ab

 

499.9±  

13.93 

563.7± 

 17.19 

Lactolife-

Av+B 

89.8± 

 1.4
a
  

266.1± 

3.70 

398.3± 

6.59
ab

 

473.2± 

 11.15 

562.8± 

 14.44 

Control 
92.8±  

1.26
a
 

259.9± 

3.89 

383.1± 

 7.54
b
 

474.4± 

 14.59 

509.2± 

 20.12 

Probability 0.0005 0.4499 0.0100 0.3741 0.0700 
* Means with different superscripts, within trait and age, are significantly different (P ≤ 0.05). 

-Lactolife-Av = Lactobacillus acidophilus, Lactolife-Av+ = Lactobacillus acidophilus+ Pichia anomola, and Lactolife-

Av+B = Lactobacillus acidophilus + Pichia anomala +Bacteriophage. 

 

II. Intestinal length and diameter: 

Significant increases in intestinal length and 

diameter for all probiotic treated groups over the 

control group (Table 6) were observed. No 

significant differences between the three probiotics 

treatment groups, in intestinal length or intestinal 

diameter, were observed. 
  

III. Ileal Mucosa: 

The effect of different water probiotics 

supplementations on the ileal mucosa in 35-day old 
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male broiler chickens are presented in (Table 6). 

Villus height was significantly greater in all three 

probiotic treated groups (P ≤ 0.05) than in the 

control birds. No significant differences were found 

in crypt depth among the four groups. The villus 

height/crypt depth ratios in all probiotic treated 

birds were significantly greater than that of the 

control ones (P ≤ 0.05). The highest values of villus 

height and villus height/crypt depth ratio were those 

of the group received probiotic containing 

Lactobacillus acidophilus plus Pichia anomola.  

 

IV. Humoral Anti-ND vaccine antibody titers: 

The ability of the probiotics to influence the 

serum antibody response to vaccination responses 

against NDV antigen were determined and 

presented in Table 7. The HI titers against NDV 

were significantly higher in the 3 studied probiotics 

groups as compared to the untreated control group, 

at the 4
th 

and the 5
th

 weeks of age. Moreover, the 

results indicated that the probiotic + Bacteriophage 

treated group had significantly higher HI titers than 

the other probiotic treated groups. Additionally, this 

treatment group had significantly higher HI titers at 

the 2
nd

 and the 3
rd

 weeks of age than that of the 

control group.  
 

Table 3. Effects of water supplementation with probiotics on feed consumption and feed conversion in 

broilers 

 

Treatment 

Feed Consumption (g/bird/day) Total Feed 

Consumption 

(g/bird) 1 Week 2 Weeks 3 Weeks 4 Weeks 5 Weeks 

Lactolife-Av 
16.0± 

0.05
b*

 

45.2± 

0.36
b
 

97.2±  

0.70
ab

 

123.6± 

1.06 

153.9 ± 

0.58
b
 

3051.3± 

 10.66
ab

 

Lactolife-Av+ 
15.9± 

0.07
b
 

44.9± 

0.63
b
 

99.7± 

1.03
a
 

119.6± 

1.52 

156.7± 

2.44
ab

 

3057.6± 

 31.33
ab

 

Lactolife-Av+B 
15.7± 

0.13
b
 

46.9± 

0.09
a
 

95.0± 

 0.84
b
 

122.3± 

0.52 

151.3±  

2.60
b
 

3018.4±  

17.44
b
 

Control 
16.5± 

0.08
a
 

47.2 ± 

0.41
a
 

99.2±  

1.08
a
 

121.4± 

1.99 

160.2±  

1.88
a
 

3111.5±  

25.13
a
 

Probability 

 

0.0001 0.0008 0.0052 0.2471 0.0269 0.0470 

 Feed Conversion (g feed/g body weight gain) 

Treatment 0-1 Week 0-2 Weeks 0-3 Weeks  0-4 Weeks 0-5 Weeks 

Lactolife-Av 1.191± 0.02 1.093±0.01 1.373± 0.01
c
 1.495±0.02

c
 1.638± 0.0

b
 

Lactolife-Av+ 1.271± 0.03 1.107 0.01 1.433± 0.02
b
 1.555±0.02

ab
 1.654± 0.03

b
 

Lactolife-Av+B 1.228± 0.02 1.115±0.01 1.389± 0.01
c
 1.535±0.01

bc
 1.584± 0.04

b
 

Control 1.247± 0.01 1.135±0.02 1.488± 0.02
a
 1.594± 0.01

a
 1.737± 0.01

a
 

Probability 0.0523 0.2735 0.0001 0.0060 0.0036 

* Means with different superscripts, within trait and age, are significantly different (P ≤ 0.05). -Lactolife-Av = Lactobacillus 

acidophilus, Lactolife-Av+ = Lactobacillus acidophilus+ Pichia anomola, and Lactolife-Av+B = Lactobacillus acidophilus 

+ Pichia anomala +Bacteriophage 

 

Table 4. Effects of water supplementation with probiotics on mortality rate and production number in 

broilers

 Trait Mortality Rate (%) Production 

number 
Treatment 1 Week 2 Weeks 3 Weeks 4 Weeks 5 Weeks Total 

Lactolife-Av 
1.33± 

0.55 

0.67± 

0.27
b*

 

1.33 ± 

0.55 

1.33± 

 0.55 

1.33 ± 

0.55 

6.00± 

0.56
b
 

299.0± 

 3.90
a
 

Lactolife-Av+ 
0.67± 

0.27 

0.67± 

0.27
b
 

0.67± 

0.27 

0.67± 

 0.27 

1.33 ± 

0.55 

4.00± 

0.38
b
 

305.3± 

 2.88
a
 

Lactolife-Av+B 
1.33± 

0.55 

0.67 ± 

0.27
b
 

0.67± 

0.27 

1.33 ± 

0.55 

1.33 ± 

0.55 

5.33± 

0.47
b
 

310.6± 

 6.43
a
 

Control 
1.33± 

0.55 

2.00 ± 

0.41
a
 

1.33± 

0.55 

1.33± 

 0.55 

2.67± 

0.90 

8.67± 

0.58
a
 

263.4± 

 5.60
b
 

Probability 0.3181 0.0195 0.0731 0.4005 0.7606 0.0056 0.0001 

* Means with different superscripts, within column, are significantly different (P ≤ 0.05). 

-Lactolife-Av = Lactobacillus acidophilus, Lactolife-Av+ = Lactobacillus acidophilus+ Pichia anomola, and Lactolife-

Av+B = Lactobacillus acidophilus + Pichia anomala +Bacteriophage. 
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Table 5. Effects of water supplementation with probiotics on carcass characteristics in broilers 
 

Treatment 

Carcass Characteristics 

Dressing 

Weight 

(%) 

Front  

Part  

Weight 

 (%) 

Hind 

Part 

Weight 

(%) 

Breast 

Meat 

Weight 

(%) 

Thigh 

Meat 

Weight 

(%) 

Carcass 

Meat 

Weight 

(%) 

Giblets  

Weight  

(%) 

Lactolife-

AV 

69.92± 

0.72 

39.17± 

0.59 

30.58± 

0.31 

16.43 ± 

 0.29 

13.85± 

0.24 

30.33± 

0.31 

5.97± 

 0.15 

Lactolife- 

AV+ 

69.58± 

0.59 

39.42± 

0.52 

30.25± 

0.36 

16.76± 

 0.21 

14.04± 

0.23 

30.83± 

0.32 

5.94± 

 0.13 

Lactolife- 

AV+B 

69.75± 

0.34 

39.42± 

0.48 

30.25± 

0.23 

16.77± 

 0.13 

13.43± 

0.18 

30.25± 

0.26 

5.93± 

 0.14 

Control 68.33± 

0.37 

38.33± 

0.34 

29.92± 

0.25 

16.26± 

 0.25 

13.30± 

0.21 

29.58± 

0.39 

5.86±  

0.11 

Probability 0.1460 0.3623 0.4613 0.3105 0.0622 0.0593 0.9425 

-No significant differences, within trait, among the treatment groups were observed. 

-Lactolife-Av = Lactobacillus acidophilus, Lactolife-Av+ = Lactobacillus acidophilus+ Pichia anomola, and Lactolife-

Av+B = Lactobacillus acidophilus + Pichia anomala +Bacteriophage. 
 

Table 6. Effects of water supplementation with probiotics on intestine length and diameter and ileal 

mucosa in broilers 
 

Trait 
Intestinal Morphology Ileal Mucosa 

Treatment 

Intestine Length 

(cm) 

Intestine 

Diameter (cm) 

Villus 

Height (μm) 

Crypt 

Depth (μm) 

Villus 

Height/Crypt 

Depth Ratio 

Lactolife- AV 195.25±2.08
a*

 0.967 ± 0.016
a
 402± 25

b
 114± 16 3.53± 0.21

b
 

Lactolife- AV+ 196.17± 1.27
a
 0.967 ± 0.013

a
 502± 26

a
 115± 12 4.36

 
± 0.12

a
 

Lactolife- AV+B 196.33± 2.64
a
 0.975 ± 0.012

a
 400± 19

b
 110± 15 3.64± 0. 0.18

b
 

Control 184.00 ±2.85
b
 0.858 ± 0.022

b
 322± 28

c
 122± 11 2.64± 0.20

c
 

Probability 0.0003 0.0001 0.0001 0.2102 0.0017 

* Means with different superscripts, within trait, are significantly different (P ≤ 0.05). 

-Lactolife-Av = Lactobacillus acidophilus, Lactolife-Av+ = Lactobacillus acidophilus+ Pichia anomola, and Lactolife-

Av+B = Lactobacillus acidophilus + Pichia anomala +Bacteriophage. 

 

Table 7. Effects of water supplementation with probiotics on HI titer against Newcastle Disease vaccine in 

broilers 

   Age   

 
1

st
 week 2

nd
 week 3

rd
 week 4

th
 week 5

th
 week 

Treatment 

Lactolife-Av 
2.78±0.27 5.38±0.43

ab*
 7.22±0.25

a
 6.50 ±0.60

b
 5.78± 0.41

b
 

Lactolife-Av+ 
3.50±0.18 5.30±0.31

ab
 6.60±0.41

ab
 6.78±0.34

b
 5.60± 0.15

b
 

Lactolife-Av+B 
3.30±0.23 6.00±0.15

a
 7.11±0.14

a
 8.22±0.39

a
 6.90± 0.26

a
 

Control 
3.00±0.25 4.50 ±0.40

b
 6.00±0.26

b
 4.80±0.34

c
 4.40± 0.21

c
 

Probability 0.1556 0.0164 0.0177 0.0001 0.0001 
* Means with different superscripts, within age, are significantly different (P ≤ 0.05). 

-Lactolife-Av = Lactobacillus acidophilus, Lactolife-Av+ = Lactobacillus acidophilus+ Pichia anomola, and Lactolife-

Av+B = Lactobacillus acidophilus + Pichia anomala +Bacteriophage  

 

DISCUSSION 
 

The current study indicates that the 

administration of probiotics, via the drinking water, 

had beneficial significant effects on broiler  

 

performance, intestinal histomorphological 

parameters and immune response. The probiotics 

used in this experiment were monospecies 

probiotics (Lactobacillus acidophilus), multispecies 

probiotics (Lactobacillus acidophilus + Pichia 
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anomola) and multispecies probiotics plus a 

bacteriophage (Lactobacillus acidophilus + Pichia 

anomala + Bacteriophage), under the trade names 

of Lactolife-Av, Lactolife-Av+ and Lactolife-

Av+B, respectively. The Lactolife-Av+B had the 

most beneficial effects on feed consumption; feed 

conversion ratio and antibody titers against NDV, 

as compared to the other two probiotics. The final 

body weight, at 5 weeks of age, increased by all the 

supplemental probiotics over the control group. In 

general, probiotic treatments significantly 

decreased feed consumption improved final feed 

conversion ratio, and decreased total mortality rate. 

No significant effects due to supplementation with 

probiotics were observed on carcass characteristics. 

These results are in agreement with those reported 

by many investigators (Karimi et al., 2010; Koc et 

al., 2010 and Seyyedmousa, 2011). The major 

outcomes from using probiotics, in broilers, include 

improvement in growth (Karimi et al., 2010; Koc et 

al., 2010 and Salarmoini and Fooladi, 2011), 

reduction in mortality (Timmerman et al., 2006 and 

Seyyedmousa, 2011), and improvement in feed 

conversion efficiency and reduced feed intake 

(Karimi et al., 2010 and Koc et al., 2010). 

However, Mutus et al. (2006) and Seyyedmousa 

(2011) reported that carcass yield in broilers was 

not significantly affected by probiotics 

administration.  

The positive effects of probiotics on the broiler 

performance could be attributed to their mode of 

action. Probiotic is a generic term, and products can 

contain yeast cells, bacterial cultures or both that 

stimulates microorganisms capable of modifying 

the gastrointestinal environment to favor health 

status, and improve feed efficiency and growth 

(Fuller, 2001). Mechanisms by which probiotics 

improve feed conversion efficiency include 

alteration in intestinal flora, enhancement of growth 

of nonpathogenic bacteria, suppression of growth of 

intestinal pathogens, and enhancement of digestion 

and utilization of nutrients (Yeo and Kim, 1997).  

It is well established that probiotics alter 

gastrointestinal pH and flora to favor an increased 

activity of intestinal enzymes and digestibility of 

nutrients (Lutful, 2009). Supplementation of 

Lactobacillus acidophilus to chickens significantly 

increased the levels of amylase and produce higher 

carbohydrase enzyme activities (Jin et al., 2000). 

Dietary supplementation with probiotics resulted in 

significantly improved protein digestibility 

(Houshmand et al., 2011). Also, Feed 

supplemented with Pichia anomola showed an 

improved quality due to the addition of 

advantageous proteins and phytase activity (Kaur 

and Satyanarayana, 2005 and Volkmar et al., 2011). 

Seyyedmousa (2011) reported that supplementation 

of yeasts, improved broiler growth, feed conversion 

ratio and mortality rate through increasing 

digestibility, decreasing pathogenic microorganism, 

like E. coli, and improving the immune system. It 

may also be related to a balanced microbial 

population in the gastrointestinal tract which has an 

important role in the health and performance of 

broilers (Koc et al., 2010). Pichia anomala have 

been reported to inhibit aflatoxin production by 

Aspergillus flavus (Hua, 2004 and Yin et al., 2008) 

and ochratoxin A production by Aspergillus 

ochraceus (Petersson et al. 1998 and Masoud and 

Kaltoft, 2006). Moreover, feed supplementation 

with Pichia anomala potently reduced ammonia 

production from poultry manure (Eu et al., 2004). 

Santin et al. (2001) also reported significant 

improvement in body weight and feed conversion 

for broilers receiving a diet with cell walls of yeast. 

They suggested that the observed increase in villus 

height of ileum mucosa, in that study, was a 

possible explanation for these results. This 

suggestion was confirmed by the present results, 

which indicated an increase in villus height in the 

ileum of the probiotic treated birds.  

The positive effects of bacteriophages on the 

broiler performance may be due to their effect on 

making the intestine healthier. Bacteriophages are 

viruses that infect and kill bacteria (Huff et al., 

2005). Huff et al. (2010) reported that 

bacteriophage therapy significantly reduced the 

mortality rate in birds challenged with E. coli.  

The present data indicated significant increase 

in intestinal length and intestinal diameter in all 

probiotics treated groups over the control group. 

The histomorphometric analysis of the ileum 

revealed increased villus height in all treated groups 

compared to the control one. These results are 

consistent with previous experiment of Kabir et al. 

(2005). They demonstrated that broilers fed 

probiotics had a tendency to display pronounced 

intestinal histological changes such as active 

impetus in cell mitosis and increased nuclear size of 

cells, than the controls. Our results of histological 

changes support the findings of Samanya and 

Yamauchi (2002) and Zhang et al. (2005). They 

indicated that birds that were treated with probiotics 

had a tendency to display greater growth 

performance and pronounced intestinal histology, 

such as prominent villus height, extended cell area 

and consistent cell mitosis, than the controls. 

Similar results were also reported by Awad et al. 

(2009) who reported that supplementation with 

probiotics, significantly increased intestinal villus 

height, which resulted in better performance.  

The HI titers against ND vaccine were 

significantly higher in the 3 studied probiotics 

groups as compared to the untreated control group. 

Lactolife–Av+B treatment group had superior 

figures. Similar significant positive effects of the 

probiotics on immune response were observed by 

Kabir et al. (2004), Dalloul et al. (2005), and 

Jennifer et al. (2011). Haghighi et al. (2005) 

demonstrated that the administration of probiotics 

enhances serum antibodies to several foreign 

antigens in chickens. Moreover, Kabir et al. (2004) 

evaluated the dynamics of probiotics on immune 

response of broilers and they reported significantly 

higher antibody production in experimental birds as 

compared to the control ones. Ahmad (2006) 
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suggested that probiotic enhances the immune 

competence of broilers by macrophage activation, 

increase of systemic and local antibody production. 

However, the immunomodulatory activities of 

probiotic may be related to their ability to induce 

cytokine production, which leads to regulation of 

innate and adaptive immune responses (Jennifer et 

al., 2011).  

It could be summarized that the mode of action 

of probiotics in poultry includes: maintaining 

normal intestinal microflora by competitive 

exclusion and antagonism (Kabir et al., 2005; 

Kizerwetter-Swida and Binek, 2009), altering 

metabolism by increasing digestive enzyme activity 

and decreasing bacterial enzyme activity and 

ammonia production (Yoon et al., 2004), 

decreasing feed intake and improving digestion 

(Awad et al., 2006) and stimulating the immune 

system (Haghighi et al., 2005; Jennifer et al., 

2011).  

 

CONCLUSION 
 

It was hypothesized that the broilers in the 

Lactolife-Av, Lactolife-Av+ and Lactolife-Av+B 

probiotic treatments would all have higher body 

weight, lower mortality, better feed conversion ratio 

and improved immune response than the broilers in 

the control group. The results from the current 

study supported this hypothesis. So, it could be 

concluded that herein studied probiotics are capable 

of improving broiler performance and stimulating 

their immune system, and could be used as natural 

and safe growth promoters.  
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ستجابت لإعلً الأداء الانتاجي وهقاييس الهستىهىرفىلجً للاهعاء وا بيىتك الأحادي والوتعذد الأنىاعوتأثير إستخذام البر

 الوناعيت في بذاري انتاج اللحن
  

 حسن بيىهً علً غريب  -هحوذ عبذ الرحون الوناوي 
 

 هصر ،جيزة ،جاهعت القاهرة ،كليت الزراعت ،قسن الإنتاج الحيىانً
 

 ٠Lactobacillusج ٘زٖ اٌخدشبت لإخخباس ِذٜ خذٜٚ ٚٔفع إعخخذاَ بعط اٌخٍطاث اٌّخخٍفت ِٓ اٌبشٚب١ٛحه ِثً اٌبىخش٠ا إٌافعت أخش

acidophilus   ٜححج اٌّغّٝ اٌخداس (Lactolife-Av )–   خ١ٍػ ِٓ ٘زٖ اٌبىخش٠ا ِع خ١ّشةPichia anomala  ٜححج اٌّغّٝ اٌخداس(

Lactolife-Av+ )– ٍ١ػ اٌثاٌث فىاْ ٠حٜٛ ولا إٌٛع١ٓ اٌغابم١ٓ فعلاً عٓ اٌف١شٚعاث اٌّّشظت ٌٍبىخ١ش٠ا أِا اٌخBacteriophage   ححج(

( . ٚلذ أعخخذِج ٘زٖ اٌخٍطاث فٝ ١ِاٖ اٌششب ٌبذاسٜ أخاج اٌٍحُ  ٌّعشفت ِذٜ حأث١ش٘ا عٍٝ ا٢داء الإٔخاخٝ Lactolife-Av+Bاٌّغّٝ اٌخداسٜ 

وخىٛث حغ١ّٓ ) روش( عّش ٠َٛ اٌٝ  600فعلاً عٓ الإعخدابت إٌّاع١ت . حُ حمغ١ُ عذد  –غخٌٛٛخ١ت ٌلأِعاء اٌذل١مت اٌخغ١شاث اٌّٛسفٌٛٛخ١ت ٚاٌٙ –

حُ ِعاٍِخُٙ بّغخحعشاث اٌبشٚب١ٛحه عاٌفت اٌزوش عٍٟ اٌخٛاٌٟ عٕذ  3اٌٟ  1ِىشساث(. اٌّدّٛعاث ِٓ  6اسبع ِدا١ِع )وً ِدّٛعت ححخٛٞ عٍٟ 

ّش اٌىخاو١ج, اِا اٌّدّٛعت اٌشابعت فىأج ِدّٛعت اٌّماسٔت. ٌٚمذ أٚظحج ٔخائح اٌخدشبت أْ ِغخحعشاث اٌبشٚب١ٛحه ا١ٌَٛ الأٚي ٚ اٌعاشش ِٓ ع

٠َٛ( ِماسٔت بّدّٛعت اٌّماسٔت ، ف١ّا عذا صفاث اٌزب١حت فٍُ  35اٌثلاثت سفعج ِع٠ٕٛا ِٓ اٌىفاءة الإٔخاخ١ت  ٌبذاسٜ أخاج اٌٍحُ  غٛي فخشة اٌخدشبت )

 .اخأث١ش ِع٠ٕٛح

خُ/ غائش(, إٔخفاض ِعذي  85 – 64ٌٚمذ بذا ٘زا اٌخحغٓ اٌّعٕٛٞ ٚاظحاً بٕٙا٠ت اٌخدشبت ح١ث ٌٛحظ ص٠ادة فٝ ٚصْ اٌدغُ )بّا ٠خشاٚذ ِٓ 

أ٠عاً ِعذي ٔمطت ( وّا إٔخفط  15 – 5خُ/ غائش( ، ححغٓ وفاءة اٌخح٠ًٛ اٌغزائٝ )بّا ٠خشاٚذ ِٓ  105 – 55إعخٙلان اٌع١ٍمت )بّا ٠خشاٚذ ِٓ 

% (. وّا أٔٗ فٝ ٔٙا٠ت اٌخدشبت وأج ٘زٖ اٌّدا١ِع اٌثلاثت راث د١ًٌ إٔخاخٝ ِخشابٗ ، ِٚخفٛلت ِع٠ٕٛا عٓ ِدّٛعت اٌّماسٔت.  4,67 – 2,67إٌفٛق )

خّلاث ٚإٌغبت ب١ٓ ٌٚمذ أٚظحج إٌخائح أ٠عاً أْ حٍه الإظافاث صادث ٚبصٛسة ِع٠ٕٛت ِٓ غٛي ٚلطش الأِعاء اٌذل١مت فعلاً عٓ ص٠ادة غٛي اٌ

 ْ.غٛي اٌخّلاث ٚعّك إٔخفاظاث ١ٌبشوْٛ فٝ ِٕطمت اٌٍفائفٝ. ٌىٓ ٌُ حلاحظ أٜ إخخلافاث ِع٠ٕٛت ب١ٓ وافت اٌّدا١ِع فٝ عّك إٔخفاظاث ١ٌبشوٛ

ع اٌّعاٍِت ظذ ٘زا ٚف١ّا ٠خعٍك بالإعخدابت إٌّاع١ت اٌّص١ٍت ظذ ف١شٚط ا١ٌٕٛواعً فٍٛحظ ص٠ادة ِع٠ٕٛت فٝ ِغخٜٛ الأخغاَ إٌّاع١ت بّدا١ِ

 اٌف١شٚط عٓ ِدّٛعت اٌّماسٔت فٝ الأعبٛع اٌشابع ٚاٌخاِظ ِٓ عّش اٌط١ٛس.

إٌّاع١ت  خخاِا  ٠ّىٓ أْ ٔغخٕخح أْ حٍه اٌّغخحعشاث ِٓ اٌبشٚب١ٛحه ٠ّىٓ إعخخذاِٙا فٝ بذاسٜ اٌخغ١ّٓ ٌشفع اٌىفاءة الإٔخاخ١ت ٚححف١ض الإعخدابت

 حفضاث ٌٍّٕٛ.ٚأٔٙا ِٛاد غب١ع١ت إِٓت الإعخخذاَ وّ

 

 

 


