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ABSTRACT

The current experiment was directed to examine the beneficial impacts of dietary enrichment with
commercial probiotics (Provilacc) on performance, Biochemical profile, oxidative status and Immunological
response, antibody titers against avian flu virus (AFV) and Newcastle disease virus (NDV) in chickens. In
this experiment, 200 day- old unsexed Hubbard broilers were randomly distributed to four equal
experimental groups (0.0, 0.5, 0.75 and 1.0 g Provilacc /kg diet) , each of which include 5 equal replicates.
High level of commercial natural growth promoters were (1.0 g/kg diet) had a positive effect on LBW,
BWG and FCR whilst feed intake was slightly enhanced comparison with the control one. Also, Blood
plasma concentrations of cholesterol (Chol), low density lipoprotein cholesterol (LDL) and high density
lipoprotein cholesterol (HDL) had differed significantly between the control and provilacc-supplemented
groups. Also, provilacc supplementation in the diet could improve thyroid function. In addition,
supplementing provilacc had a significant positive effect on liver function (AST, ALT and AIkP), SOD,
MDA and antibody titers against NDV and AFV. The outcome of the present work show that adding
provilacc (commercial natural growth promoters) to diets of Hubbard chicks up to 1.0g/kg diet has a helpful
effect on oxidative status and Immunological response, antibody titers against avian flu virus (AFV) and

Newcastle disease virus (NDV) under normal conditions.
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INTRODUCTION

Effectiveness in poultry production is depends on
the harmony between animal welfare, nutrition and
intestinal health (Almeida Paz et al., 2019). Antibiotic has
been lengthily utilized since the 1940s to develop the
immunocompetence of broiler as growth promoters and
against communicable diseases. Tania et al. (2018)
reported that utilizing Antibiotics for lengthy terms might
prompt the expansion of microorganisms impervious to
drugs, which are able to move to humans. The WHO
(1997) (World Health Organization) and the Economic and
Social Committee of the European Union (1998) reasoned
that use of against microbial in feed poultry is a
community healthiness anxiety. Inside the later quite a
while, the significance of gut wellbeing related with an
even gut microflora has been perceived as a principal
precondition for cost-effective and ecological sound
poultry creation. At present, a great number of natural
growth promoters are accessible on the market, such as
enzymes, probiotics, prebiotics, and phytobiotics.

Probiotics is a live microbile feed addition which
benefits the host poultry by humanizing it's intestinal tract
balance (Ismail et al,. 2011 and Abo El-Maaty et al., 2017).
Probiotics are being considered to fill this hole and as of now
a few farmers are utilizing them in inclination to antibiotics
(Lutful Kabir, 2009).

A incredible bargain of consideration ~ hasas of
late been gotten from nutritionists  and
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veterinary specialists for legitimate use  of supplements and
the utilize of  probiotics for development advancement of
poultry In broiler nourishment, probiotic species belonging
to Aspergillus, Streptococcus, Lactobacillus, Bacillus,
Enterococcus,  Bifidobacterium,  Saccharomyces and
Candida have a positive outcome on chicks performance
(Ashayerizadeh et al.,2009) , pathogen inhibition and
modulation of intestinal microflora (Mountzouris et al.,
2007), certain haematobiochemical parameters (Mathivanan
and Kalaiarasi., 2007), immunomodulation (Apata, 2008).
The use of Probiotics in order to stop and decrease
colonization of harmful bacteria, reduce ammonia excretion,
regulate gut pH, prevent stress of various etiology, maintain
intestinal integrity, improve performance of birds, improved
growth rate, better utilization of nutrients, stimulation of
immunity and better antioxidant status (Abo El-Maaty et al.
2014, Bhatt et al., 2017 and Sherif et al., 2019). This
research was undertaken to determine the effect of feeding
commercial probiotics (Provilcc) at different levels on the
Hubbard broilers performance, oxidative status, Biochemical
profile and Immunological response, antibody titers against
avian flu virus (AFV) and Newcastle disease virus (NDV)
under normal conditions.

MATERIALS AND METHODS

Our trial of this examination was completed at the
Poultry Production Farm; Center of Agricultural Research
and Experiments, Faculty of Agriculture, Mansoura,
University. The purpose of this trial was to estimate the
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impact of added dietary commercial probiotics (Provilcc)
on growth performance, Biochemical profile, oxidative
status and Immunological response, antibody titers against
avian flu virus (AFV) and Newcastle disease virus (NDV)
under normal conditions.

Examination diets:

Starter and grower tested diets composed mostly of
yellow corn, soybean meal and corn gluten meal were
formulated to guarantee a satisfactory admission of all
nutrients for chicks, as suggested by the National Research
Council (NRC, 1994), for both starting and growing
periods. The composition and calculated analysis of the
examined diets are obtainable in Table 1. The commercial
probiotics (Provilcc) was supplementary to the basal diet at
diverse levels as follows:
1-Basal Diet only without addition (control)
2-Basal Diets+ commercial probiotics (Provilcc) 0.50 g/kg diet.
3-Basal Diets+ commercial probiotics (Provilcc) 0.75 g/kg diet.
4-Basal Diets+ commercial probiotics (Provilcc) 1.0 g/kg diet.
Composition of commercial probiotics (Provilcc): each
Kg contains:

Saccharomyces cerevsiae 5855 bhillion CUF,
Lactobacillus  sporogenes 14040  million  CUF,
Lactobasillus acidophilus 14040 million CUF and Bacillus
subtilis 15000 million CUF
Birds and management:

200 one-day-old unsexed Hubbard chicks were
used in this study up to 42 day-old. The chicks were
weighed and arbitrarily divided into 4 equivalent trial
groups in open-sides house (each one subdivided into 5
replicates with 10 chicks in each replicates). Chicks were
housed in battery cages (100 X 50X 50cm). Chicks were
received four experimental starter diets [metabolizable
energy (ME) of 3100 kcal/kg and 23% crude protein (CP)]
from one to 21-day-old. After that, they were switched to
examine grower diets (ME of 3100 kcal/kg and 21% CP)
from 22 to 42-day-old. Water and feed were available ad
libitum all over the experimental period. All groups were
subjected to 23 hours light and one hour darkness. All the
trial birds were raised underneath alike environmental,
managerial and hygienic conditions. The installation and
chemical analysis of the control starter and grower diets are
showing in Table 1.

Measurements:

Live body weight (LBW), body weight gain
(BWG) and feed intake (FI) have been considered weekly
during the trial period, after that feed conversion ratio
(FCR) was calculated (g feed :g gain). Viability and
mortality had been visually spotted and recorded daily at
the whole time of the trial time.

Blood sampling and Serum biochemical analysis:

Five chicks of every treatment were randomly
selected, slaughtered and blood samples were collected
into centrifuged tubes; then they were centrifuged at 3000
rpm for 20 min. and the serum obtained was stored at -200
C awaiting analysis. Prepared frozen serum samples were
analyzed spectrophotometrically according to the enclosed
pamphlets for colorimetric estimation of alanine
aminotransferase (ALT) and aspartate aminotransferase
(AST) (Randox, UK).

Table 1. Composition and calculated chemical analysis
of the experiential diets

Ingredients % Starter diet” Grower diet”
(0-21days)  (22-42 days)
Yellow corn 64.0 70.2
Soybean meal (44%) 12.0 10.0
Corn gluten meal 60% 19.00 15.0
Di-calcium phosphate 1.80 1.80
Limestone 2.00 2.00
Salt (Nacl) 0.30 0.30
DL-Methioine - 0.20
L-lysine Hcl 0.60 0.40
Vitamin o Min. Mix™ 0.30 0.30
Total 100.00 100.00
Calculated chemical analysis ™
Crude protein % 23.10 20.04
ME (Kcal/Kg) 3140 3147
Ether extract % 3.00 3.12
Crude fiber % 2.50 244
Calcium % 1.19 1.18
Auvailable phosphorus % 0.45 0.44
Lysine % 1.15 0.92
Methionine % 0.47 041
Methioine +cysteine % 0.88 0.77

“Composition of vitamin and minerals premix. Each 3Kg of premix
containing : 15000000 I.U.vit, A, 50 g. vit E, 3000 mg.vit.K33000 mg
B1, 8000mg. Vit.B, 4000mg, vit.B6, 20mg vit. By, 15000mg.
pantothenic acid, 60000 mg. Niacin, 1500 mg. Folic acid, 200mg.
Biotin, 200000 mg vitc, 700mg. choline choloride, 80gm Mn, 80g.
Zn, 60gm, Iron, 10gm. Cu, 1gm. Cu, 1gm. lodine and 0.2gm
selenium, where Ca Co; was taken as a carrier up to 3kg, the
inclusion rate was 3kg premix/ton feed

"calculated analysis of the experimental diets were done according to
(NRC, 1994).

*Starter and grower T2, T3 and T4 diets are the same control diets
but supplemented with 0.50g Provilcc, 0.75g Provilcc and 1.00g
Provilcc/kg diet respectively.

Total protein and albumin were detected using
Stanbio (USA) kits. Cholesterol (Chol), triglycerides (TG)
and high-density lipoprotein cholesterol (HDL-C) levels
were determined by kits obtained from Spinract, Spain.
Superoxide dismutase (SOD), catalase (CAT), reduced
glutathione (GSH), total antioxidant capacity (TAC) and
malondialdehyde (MDA) were estimated in serum sample
(Biodiagnostic, Egypt). In addition, the thyroid hormones
(T3 and T4) and immunoglobulin (1gG, 1gM, and IgA)
were also resolute. Avian flu virus (AFV) and antibody
titers against Newcastle disease virus (NDV) were resolute
by hemagglutination inhibition technique by means of U-
Bottom microtiter plates (96 wells) as explained by
Wegmann, and Smithies (1966) and Van der Zijpp et al.
(1983).

Yield of the Carcass

At 6-week of age, 5 broilers per treatment were
randomly selected, submitted to 12 h of feed withdrawal.
All broilers were weighed and slaughtered. After slaughter,
the carcass was defeathered and eviscerated manually. The
hot carcass weight was recorded; also, the heart, liver,
gizzard, spleen and abdominal fat were recorded. Next,
carcass yield was calculated as a percentage in relation to
live weight.

Histological sections preparation:

At the end of the experiment, representative tissue
specimen from ileum of threes chicks per treatment group
was dissected during the slaughtering time. After being
fixed in 10% formalin saline solution for 24h, they were
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dehydrated, cleared and embedded in paraffin wax. Then
transverse sections (T.S) of 4-5 micron thick were mounted
in glass slided, and stained with hematoxyllin and eosin
stains (H&E). All sections were examined underneath light
microscope and then photographed by digital camera.
Statistical analysis:

Statistical investigation for the acquired data was
performed by two-way analysis of variance utilizing the
method of least square analysis of Co-variance (SAS,
2006). Duncan's multiple range test was used to isolate
significant contrasts among means (Duncan, 1955).

RESULTS AND DISCUSSION

Growth performance: -

Our data concerning to the impact of dietary
commercial probiotics (Provilcc) levels on body weight
and feed consumption of chicks at 6-wks-old are exposed
in Table 2. In our study, high level of add commercial
probiotics (Provilcc) (up to 1.0 g/kg diet) enhanced means
of LBW, BWG, feed consume and positively affected FCR
(P<0.05). The useful effects of probiotics may be a live
microbial feed addition which benefits the host poultry by
humanizing it's intestinal balance. This effect is in accord
with those of Almeida Paz et al. (2019), who found that
feeding on a diet enriched with  probiotic (dose
recommended by the manufacturer) resulted in a better
results in the performance broiler chicks. Jin et al. (1998)
observed a significant enhance in the weight of chicks fed
with various levels of probiotics comparison with the
control group. The positive effect of probiotics on chick
weight was also reported by other researchers, e.g. Midilli
and Tuncer (2004) and Kabir et al. (2004). However,
others did not observe such an increase in chick weight
(Khbaksefidi and Rahimi (2004) and Kafilzadeh and Safari

Parvar (2003)). Cengiz et al., (2015) reviewed that chicks
fed probiotic enrichment diet had significantly superior the
feed consume and weight gain in starter period only. Aziz
Mousavi et al., (2018) reviewed that the application of
probiotics in the feed of broilers can lead to positive
outcomes such as enhanced weight and improved feed
conversion ratio (FCR). Al-Khalaifa et al., (2019)
demonstrated that there was no impact of the dissimilar
prebiotic and probiotics on the production performance of
chicks fed Lactobacillus (1 g/kg dried culture of 12
commercial strains) and Bacillus coagulans (1 g/kg dried
culture). In contrast, Sarangi et al., (2016) fed 360
VenCobb broilers (one-day of age) with diets comprising
of control and basal diets enhanced with prebiotics and
probiotics had a lower body weight than those fed control
diets. Ghasemi et al., (2014) indicated that the feed
consume of the chicks was not influenced at all by fed
control diet, basal diet-enhanced with a probiotic, a
prebiotic, a synbiotic and black cumin seed. All trial broiler
chicks appeared healthy and no mortality registered
through the examination period.

Yield of the Carcass:

In the present study, Dietary supplementation of
deferent levels of commercial probiotics (Provilcc) had a
significant effect on carcass yield, and weight of front parts
(FP), hind parts (HP), liver and Gizzard compared with the
control once (Table 3). Similarly, explained by Novak et
al. (2011) and Ismail et al, (2011) who indicated
significantly better carcass yield, and breast and thigh meat
weights. However, contrasting studies were uncovered that
dietary probiotic botched to increase carcass yield of chicks
fed probiotic-added diets (Pelicano et al., 2005; Karaoglu
and Durdag, 2005).

Table 2. Growth performance of 6 weeks of age Hubbard chicks as affected by dietary supplementation with

different levels of probiotic (provilacc).

Dietary treatments

T2 T3 T4 Significance
Items Coﬁ%rol 0.50 g provilacc 0.75 g provilacc 1.0 gprovilacc SEM level
/kg diet /kg diet 2.0 /kg diet

Body weight (g)
Initial, 1 day 43.72 43.96 43.84 44,02 0.113 NS
42 days 1867.6° 211262 21822 2250.32 0.034 **

Body weight gain (g)

42 days 1823.88° 2068.64° 2138.16° 2206.28° 0.341 *x

Feed intake (g)
42 days 3189.39%® 3209.192 3092.68" 3119.57® 0.055 *

Feed conversion (g feed/g gain)

42 days 1.75¢ 1.55% 1.45° 1412 0.006 **

a,b,c:Means in the same raw with different superscripts in the same raw are significantly(P<0.05) different.

N.S.:non-significant.

Table 3. Carcass yield of 6-wks-old unsexed Hubbard chicks as influenced by dietary enrichment with different

levels of probiotic (provilacc).

Treatments LBW!(@ CY?(%) FP3(%) HP*(%) Liver(%) Heart(%) Gizzard (%)
0.0 g provilacc/kg diet (T1) 1867.6° 67.86° 38.19° 29.67 2.212 0471 1.792
0.50 g provilacc/kg diet (T2) 2112.6% 70.18% 4051® 29,67 1.91° 0.432 1.51°
0.75 g provilacc/kg diet (T3) 21822 71.22% 4131 2991 1.94b 0.445 1.46°

1.0 g provilacc/kg diet (T4) 2250.3% 71,742 41.692 30.05 1.96° 0.472 1.49°
SEM 21.79 0.453 0.531 0.511 0.083 0.02 0.079
Significance level el * * NS * NS *

1-4: Refer to live body weight at slaughter,carcass yield,front parts and hind parts,respectively.
a-c: For each of the main effects, means bearing different superscripts differ significantly (P<0.05).
NS:Not significant, *:Significant at P<0.05, and SEM:Standard error of the means.
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Biochemical Parameters and Endocrine Response:

As found in Table 4and 5, no relevant changes were
found in the serum activities of GSH, as well as serum
levels of TP, Alb, Glob and A/G ratio in the different
examined groups. Conversely, serum Choles, Trigl, HDL
level was significantly (P<0.05) increased in all
supplemented experiments contrast with the control. These
findings are in conventionality with those of Dimcho et al.
(2005) who indicated that probiotic addition did not
influence the total proteins concentrations of chicks.

On the contrary, serum LDL level was significantly
(P<0.05) reduced in commercial probiotics (Provilcc)
treated groups comparison with the control group. Serum
activities of ALT, AST and AIKP were significantly
(P<0.05) decreased in all commercial probiotics (Provilcc)-
supplemented groups with respect to the control one.

Serum T3 and T4 levels were significantly
increased in commercial probiotics (Provilcc)-enhanced
groups, where the lowest level was recorded in broiler
chicks fed basal diet. serum T3 level was significantly
elevated upon dietary supplementation either with 0.75 g
Provilcc. Serum T4 level was elevated (P < 0.05) only in
broiler chicks fed 0.75g Provilcc-enhanced diet.

Oxidative Stress and Antioxidant Biomarkers

The influences of dietary commercial probiotics
(Provilcc) supplementation on oxidative stress and
antioxidant status are table 5. The serum GSH level
insignificantly varied among the experimental groups.
Meanwhile, chicks fed diets supplemented with
commercial probiotics (Provilcc) showed a marked
reduction in the serum MDA level compared with the
control groups. The serum SOD activity level in chicks fed
commercial probiotics (Provilcc)-supplemented diets, was

significantly (P<0.05) increased in dietary Provilcc group
comparison with the control one.
Response to AFN Antigen and NDV

AVF antibody titers and NDA are shown in Table
4. Hubbard chicks fed commercial probiotics (Provilcc)-
supplemented diets had a higher (P<0.05) antibody
production (the antibody titers against NDV and AFV in
serum plasma) than control birds suggesting that there may
be the useful effects of probiotics may be medicated by
stimulation of immunity. In conclusion, the probiotic
including Bacillus subtilis had positive impact on immune
system and performance of broiler chicks. Panda et
al.(2000) supplemented diet with various level of probiolac
probiotic (a commercial probiotic mixture of lactic acid
bacteria, Aspergillus oryzae and Torulopsis) and observed
the significant increase in antibody production at 10 days
of PI when SRBC was infused at 2-wks of age and at 5
days of Pl when SRBC was injected at 21 days. Khaksefidi
and Ghoorchi (2006) explained that antibody production
against Newcastle disease virus in 50 mg/kg probiotic
added group of hubbard chicks was significantly superior
at 10 days of post immunization comparison with the
control. Kabir et al (2009) indicated that the effects of
probiotics on immune reaction in the body of chicks and
reviewed a significant increase in antibody production.
Immune Responses of Hubbard chicks fed Provilcc-
supplemented diets

Feeding diet with different commercial probiotics
(Provilacc) supplementations levels increased IgM and 1gG
activity but 1gA not affected compared to control group.
While, chicks fed diet supplemented with 0.75g provilacc
and 1.0 g provilacc had significantly higher 1gG and IgM
than other groups (Table 4).

Table 4. Immunity status, thyroid hormones and the production antibody titers against AFN and NDV of 6-week-
old unsexed Hubbard chicks as influenced by dietary enrichment with different levels of probiotic

(provilacc).
Dietary treatments A

Items T1 Control ™ T3 T2 SEM Significance level
Total protein (g/dl) 391 421 433 4.32 0.056 NS
Albumin (g/dl) 2.19 2.31 242 2.39 0.068 NS
Globulin (g/dl) 1.72 1.90 191 1.93 0.063 NS
AJG ratio 1.27 1.22 1.27 1.24 0.061 NS
19G (mg/dL) 423.69°¢ 451.29° 531.332 531.612 11.135 wx
IgM (mg/dL) 171.18° 190.83° 245.192 254512 1.387 *
IgA (mg/dL) 112.93 128.13 138.28 134.87 1.245 NS
T4 17.83° 21.09® 21.832 20.39%® 0.338 *
T3 3.21¢ 4.61° 5.082 4,62 0.109 **
AFN (log?) 4.11° 4632 5.09 5.012 0.212 *
NDV (log?) 557" 6.922 7.012 7.06° 0.205 *

a,b,c Means in the same raw with different superscripts in the same raw are significantly(P<0.05) different.
N.S. : non-significant. T1: control, T2:0.50g provilacc , T3: 0.75 g provilacc, T4: 1.0 g provilacc/kg diet

Table 5. Liver function, antioxidant status and lipped profile of 6-week-old unsexed Hubbard chicks as influenced

by dietary enrichment with different levels of probiotic (provilacc).

Dietary AST ALT AlkP MDA SOD GSH Choles  Triglycr HDL LDL
Treatments (IU/L)  (IU/L) (U/dL)  pmol/ ml u/ml pmol/ ml  mg/dl mg/dl mg/dl mg/dI
T1 18972  201.6% 65422 8.75° 14.03° 2393 103.0° 97.83 31.00° 62.332
T2 12.41° 19312 46.18° 6.21° 18.57° 24.74 114.22 92.97° 36.00° 49,93
T3 9.01¢ 151.2¢ 43.08 ¢ 5.83° 23.742 24.82 116.72 101.322 35.672 50.51°
T4 8.07¢ 115.4¢ 42.22°¢ 5.45¢ 23.83 25.00 113.02 102.57° 37.24° 49.03°
SEM 0.637 1.133 1412 0.122 0.341 0.076 1.341 1.122 0.644 1518
Significance - * * * * NS « * - *
level

Means within the same column having different superscripts differ significantly(P<0.05).
T1: control, T2:0.50g provilacc ,T3: 0.75 g provilacc, T4: 1.0 g provilacc/kg diet
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Histological examination of ileum sections:

Histological examination of ileum sections showed
marked changes in the mucosal layer structure. It is clear
that the villi height and width of ileum from the control
chicks (Fig.1) were shorter with a thin layer of crypts
which appeared as small unicellular glanols. This indicates
mal-absorption  phenaminae-related to villus height
decrease. This case was also, but with lesser extent,
observed in Fig.2 where the villi height was also decreased
but with more developed crypts. However, the villi height
and crypts development have showed considerate increases
in sections from T3 chicks (Fig.3) and T4 treatment
(Fig.4). This indicates fast proliferation and regeneration of
mucosal epithelial lining of the villi and an increase in the
secretory activity of the crypts goblet and mucous cells,
which may reflect enhanced growth performance of those
groups of chickens.

Abo-Elmaaty et al. (2019) detailed that the villi
shape and size of growing rabbits were significantly
influenced by symbiotic-enhanced diet. This s
demonstrative of a diminished host dependence on mucus
secretion for protection. In the investigation of Ferket et al.
(2002), contrary to expectations, antibiotic therapy
increased goblet cell numbers. Decreasing numbers of
viable Gram-positive species, such as Bifidobacteria and
Lactobacilli may also raise the attendance of Gram-
negative bacteria. An expansion in these kinds of
microorganisms might likewise really require the

requirement for superior mucus production and therefore
more goblet cells (Edens et al., 1997).

Effects of commercial natural growth promoters-
Supplemented diets on broiler chicks ileum histological
observations.

Fig .1. T.S. through the wall of ileum from broiler fed
0.0 g provlacc supplemented diet (control)

Fig .2. T.S. through the wall of ileum from broiler fed
0.5 g (control) provlacc supplemented diet (Hx10).

Fig .3. T.S. through the wall of ileum from broiler fed
0.75 g provlacc supplemented diet (Hx10).

Fig .4. T.S. through the wall of ileum from broiler fed
1.0 g provlacc supplemented diet (Hx10).

CONCLUSION

The conclusion of present work recommend that
dietary enhancement of provilacc (commercial natural
growth promoters) at levels of 0.5, 0.75 or 1.0 g/kg diet
has a useful result on productive performance, immunity
and antioxidant status of hubbard chicks.

REFERENCES

Abo El-Maaty, Hayam M.A.; Abo Egla, E.H.A.;Qota,
E.M. and El-Desouky, S.M. (2014). Performance
and economical efficiency of growing New Zeland
White rabbits fed cucumber (Cucumissativus L.)
vines straw without or with some feed additives
under Egyptain conditions. Egypt. Poult. Sci., 34
(I1): 413-431. Doi: 10.21608/EPSJ.2014.5354

Abo El-Maaty, Hayam M.A.; Sherif, Sara Kh. and Foda,
Lina S.A. (2017).Efficiency of Utilization of Sugar
Beet Tops Hay and Prebiotic in Diets of Growing
Rabbits.Asian Journal of Animal and Veterinary
Advances, 12 (2):71-79. Doi: 10 .3923 / ajava.
2017.71.79

AboEl-maaty, Hayam, M.A; EI-SaidE.A. and
SaharHamed (2019).Growth and physiological
responses of rabbit to dietary symbiotic
supplementation and varying levels mixture of
aromatic plant hay. Annals of Veterinary and
Animal Science, 1-19. DOI:10.26609/avas.621

Al-Khalaifa, H.; Al-Nasser A.; Al-Surayee, T.; Al-Kandari,
S.; Al-Enzi, N.; Al-Sharrah, T.; Ragheb, G.; Al-
Qalaf, S. and Mohammed, A. (2019). Effect of
dietary probiotics and prebiotics on the
performance of broiler chickens.Poultry Science
98:4465-4479. http://dx.doi.org/10.3382/ps/pez282

209



Hayam M. A. Abo EL-Maaty and Amira M. Mansour

Almeida Paz, I.C.; Almeida, I.C.L.; de La Vega, LT,
Milbradt, E.L.; Borges, M.R.; Chaves, G.H.C; dos
Ouros, C.C.; da Silva, M.L.L.; Caldara, F.R. and
Filho, R.L.A. (2019). Productivity and Well-Being
of Broiler Chickens Supplemented With Probiotic.

J. Appl. Poult. Res. 28:930-942. http: // dx .doi

.0rg/10.3382/japr/pfz054

D.F. (2008). Growth performance, nutrient
digestibility and immune response of broiler chicks
fed diets supplemented with a culture of

Lactobacillus bulgaricus. J. Sci. Food Agric., 88:

1253-1258.

Ashayerizadeh, A.; Dabiri, N.; Ashayerizadeh, O

Mirzadeh, K.H.; Roshanfekr, H. and Mamooee, M.

(2009).Effect of dietary antibiotic, probiotic and

prebiotic as growth promoters, on growth

performance,  carcass  characteristics  and

hematological indices of broiler chickens.Pakis. J.

Biol. Sci., 12, 52-57.

Mousavi, S.M.A;MahmoodzadehHosseini, H.

andMirhosseini, S.A. (2018).A review of dietary

probiotics in poultry. J ApplBiotechnol Rep.,
5(2):48-54. doi:10.29252/jabr.05.02.02.

Bhatt, R.S., Agrawal, A.R., and Sahoo, A. (2017). Effect of
probiotic supplementation on growth performance,
nutrient utilization and carcass characteristics of
growing Chinchilla rabbits. Journal of Applied
Animal Research, 45(1): 304-3009.

Cengiz, O.; Koksal, B.H.; Tatl, O.; Sevim, O.; Ahsan, U.;
Uner, A.G.; Ulutas, P.A.; Beyaz, D.; Blyukyorik,
S.; Yakan, A. and Onol, A.G. (2015). Effect of
dietary probiotic and high stocking density on the
performance, carcass Yield, gut microflora, and
stress indicators of broilers. Poultry Science
94:2395-2403.
http://dx.doi.org/10.3382/ps/pev194.

Dimcho, Djouvinov, Svetlana, Boicheva, Tsvetomira,
Simeonova, Tatiana, Vlaikova, (2005). Effect of
feeding Lactina_ probiotic on performance, some
blood parameters and caecalmicroflora of mule
ducklings.Trakia Journal of Sciences 3, 22-28.

Duncan, D.B. (1955). Multiple range and multiple F tests.
Biometrics, 11: 1-42.

Economic and Social Committee of the European
Union.(1998).0Opinion on resistance to antibiotics
as a threat to public health. No. ESC-98-016-EN.
http://eescopinions.eesc.europa.eu/
EESCopinionDocument.aspx?identifier=ces\ancien
nes sections\envi\envi471\ces1118-1998
ac.doc&language=EN.Research.Gate, Accessed on
June 12, 2007.

Edens, F.W.;Parkhurst, C.R.; Casas, I.A. and Dobrogosz
W.J. (1997). Principles of ex ovo competitive
exclusion and in ovo administration  of
Lactobacillus reuteri . Poultry Science. 76: 179-
196.

Ferket, P.R.; Parks, C.W. and Grimes, J.L. (2002).Benefits
of dietary antibiotic and mannanoligosacchrides
supplementation for poultry. In: Proc. Multi- State
PoulttrySciencr., Feeding  and Nutrition
Conference, Indiananpolis, Indiana USA, May 14-
16, PP: 22.

Apata,

Aziz

Ghasemi, H.A;Kasani, N. and Taherpour, K.
(2014).Effects of black cumin seed (Nigella sativa
L.), a probiotic, a prebiotic and a synbiotic on
growth performance, immune response and blood
characteristics of male broilers.Live st. Sci.
164:128-134.

Ismail, F.S.A.; Abo El-Maaty, Hayam M.A. and El-Sayed,
AAM. (2011).Performance of Broiler Chicks
Affected By Dietary Supplementation with
Commercial Enzymes or Probiotics. J. Animal and
Poultry Prod., Mansoura Univ., Vol. 2 (2): 23 - 32.

Jin, L.Z.; Ho, Y.W.; Abdullah, N. andJalaludin, S.(1998).
Growth  performance, intestinal  microbial
populations, and serum cholesterol of broilers fed
diets containing Lactobacillus cultures. Poult.
Sci.;77(9):1259-1265. doi:10.1093/ps/77.9.12509.

Kabir, S.M.L. (2009). The Role of Probiotics in the Poultry
Industry.Int J MolSci 10: 3531-3546.

Kabir, S.M.L.;Rahman, M.M.;Rahman, M.B.;Rahman,
M.M. and Ahmed, S.U. (2004).The dynamics of
probiotics on growth performance and immune
response in broilers.Int. J.Poult. Sci.;3(5):361-364.
doi:10.3923/ijps.2004.361.364.

Kafilzadeh, F. and Safari Parvar, M.R. (2003).The effect of
feeding different levels of immunobac probiotic on
the performance of broilers. J AgricSci Nat
Resour.;9(4):173-184.

Karaoglu, M. and Durdag, H. (2005).The influence of
dietary probiotic (Saccharomyescerevisiae)
supplementation and different slaughter age on the
performance, slaughter and carcass properties of
broilers. Int. J. Poult. Sci., 4, 309-316.

Khaksefidi, A. and Ghoorchi, T. (2006).Effect of probiotic
on performance and Immunocompetence in broiler
chicks. J. Poult. Sci., 43: 296-300.

Khbaksefidi, A. and Rahimi, S.H. (2004). Evaluation of the
effect various levels of probiotic on blood factors,
performance and carcass characteristics of broiler
chicks under acute heat stress. Agric. Sci.
Technol.;18(2):149-158.

LutfulKabir, S.M. (2009). The Role of Probiotics in the
Poultry Industry.International Journal of Molecular
Sciences, 10, 3531 - 3546; doi : 10 . 3390 /
ijms10083531

Mathivanan, R. andKalaiarasi, K. (2007).Panchagavya and
Andrographispaniculata as alternative to antibiotic
growth promoters on haematological, serum
biochemical parameters and immune status of
broilers. J. Poult. Sci., 44, 198-204.

Midilli M. and Tuncer S.D. (2001).The effects of enzyme
and probiotic supplementation to diets on broiler
performance.Turk. J. Vet. Anim. Sci.;25(6):895-
903.

Mountzouris, K.C.; Tsirtsikos, P.; Kalamara, E.; Nitsch, S.;
Schatzmayr, G. andFegeros, K. (2007). Evaluation
of the efficacy of probiotic containing
Lactobacillus, Bifidobacterium, Enterococcus, and
Pediococcus  strains in promoting  broiler
performance and modulating cecalmicroflora
composition and metabolic activities. Poult. Sci.,
86, 309-317.

210


http://dx.doi.org/10.3382/japr/pfz054
http://dx.doi.org/10.3382/japr/pfz054

J. of Animal and Poultry Production, Mansoura Univ., Vol. 11 (6) June, 2020

Novak,R.; B. Matijasic; D. Bogovic;Tercic M. Cervek; G.

Gorjanc; A. Holcman; A. Levart and . Rogelj
(2011). Effects of two probiotic additives
containing  Bacillus  spores on  carcass

characteristics, blood lipids and cecal volatile fatty
acids in meat type chickens. J. Anim. Physiol.
Anim. Nutr., 95 (2011), pp. 424-433.

NRC; National Research Council (1994).Metabolic
modifiers.Effects on the nutrient requirements of
food- producing animals.National Academy Press,
Washington, DC.

Panda, A.K.; Reddy, M.R.;Rao, S.V.R.;Raju, M.V.L.N.
and Praharaj, N.K. (2000). Growth, carcass
characteristics, immunocompetence and response to
Escherichia coli of broilers fed diets with various
levels of probiotic. ArchivFirGeflugelkiinde,
64:152-156.

Pelicano, E.R.L.; Souza, P.A.; Souza, H.B.A.; Oba, A;;
Boiago, M.M.; Zeola, N.M.B.L.; Scatolini, A.M.;
Bertanha, V.A. and Lima T.M.A. (2005). Carcass
and cut yields and meat qualitative traits of broilers
fed diets containing probiotics and prebiotics. Braz.
J. Poult. Sci. 7:169-175.

Sara Kh. Sherif; Fatma A. Elgohary and Hayam A. Abo
El-Maaty (2019). Response to [-pro dietary
supplementation in growing rabbits reared at
different  stocking  densities  under  hot
environmental conditions. Egypt. Poult. Sci. Vol.
(39) (1):133-151.

Sarangi, N.R., Babu, L.K.; Kumar, A.; Pradhan, C.R.; Pati,
P.K.; and Mishra., J.P. (2016). Effect of dietary
supplementation of prebiotic, probiotic, and
synbiotic on growth performance and carcass
characteristics of broiler chickens. Vet. World,
9:313-319.

SAS (2006).Statistical Analysis System. SAS User's
Guide: Statistics SAS institute Inc., Cary, NC,
USA.

Tania, C., L. Ines, F. Ricardo, N. Jasmin, and A. Adelaide.
2018. Frequency and antibiotic resistance of
bacteria implicated in community Urinary Tract
Infections in North Aveiro between 2011 and 2014.
Microb. Drug Resist. 24:493-504.

Van der Zijpp, AJ.; Franken, K.; Bonschanser, J. and
Neuwland, M.G.B. (1983). Genetic analysis of
primary and secondary immune responses in the
chickens.Poultry Science, 62: 565-572.

Wegmann, T.G. and Smithies, O. (1966). A simple
hemagglutination system requiring small amounts
of red blood cells and antibodies.Journal of AABB
Transfusion, 6(1); 67-73. https :// doi .org /
10.1111/j.1537-2995.1966.th04696.

WHO meeting, Berlin, Germany, Available at
http://whglibdoc.who.int/hg/1997/WHO EMC
Z0O0 97.4.pdf, Accessed on June 23, 2007.

G jhaay dasda Gle o olliall Gppecdll CuSUST Ao il Aglaiad) g dpanslill Alal) g Al gall Ciluddl)

A jladl) dadal) gallf

S9aia 3 gana Bl g Jalaal) gl 2 daaa ol
san— b gaial) daala Ao 30 A ) gl L) anid

il (s A8 pal) sasd) Lol g aliy) ol e (&Y ) sbad ssn sat Tadias 30l me i T anl Clngs A jall o3 <y jal

g,,M\ggug@suu@,s,h@\uaaﬂ\,eﬂlew‘;émm&mwss,(wu ) 33500 (pa g 3 5 QanlS gaill 5 il 3acmaal) alusa1) ol
@})JP 1’0 3 0’75 3 0’5 3 JA..a) ﬁ\m\aa4échﬁ\j&:uam).\c}eyﬁ J)@\M)Mwuwﬂ&)sﬁzoo e @J}Srua.u\)i\a&
3 (e axS /Y A5 ) golad gl sall alia g (Jall (5 siusdl) O el 85 ) Ka ued e de ) ga Aldae IS (e axS/y
Al 02 il (g pracai) Lyl ¢ J 5 S Alalnay 43 )80 (A3 Jysall Jalaa 5 ansadl (555 (8 830 30 5 (o) sl (355 (g0 IS (A Ailad 305 )
23l 3N e (f el LS Y g ) el s 5 S (G sine A0S Amiaiia 5 ABESH e s 5l (sl 5 I sinad S0 e OS S
Drzed) o ) Tl g S0 ey 53 Ll e Ay simal) sl S Lgnln Y 35 5l Al () I Adls) 5 4.8 50l 80a) il b G ) ool Y
Al CSUS 30 e i G Al jal) o3 gl (e ey s JulS sl 5 ) salall 133500 oaa yal Babiaall plusa) 5 aall (g1 ) slal 5 35 saanss 2
plua ¥ s Lo liall Aaia¥) 5 Aol pailadll e duay) 8 ol dile aaSfan] in Y A5l (slail o nl) salll Jadiay (as2 sae) 2l

Al A 5l gyl ont JuS il 5 saball | 355185 am yal 3Ll

211


https://doi.org/10.1111/j.1537-2995.1966.tb04696.x
https://doi.org/10.1111/j.1537-2995.1966.tb04696.x

