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ABSTRACT

Three hundred, one day old broiler chicks were divided into four equal groups (A, B, C and
D). Group A control group (non medicated). Birds in group B was treated with probiotic
(Bioples 2B) 1g/Kg feed for 6 weeks. Group C was treated with prebiotic (Celmanax) 0.5
ml/litre for 3 days before La Sota vaccination and 3 days post vaccination while group D was
vaccinated with ND La Sota vaccine only. Broilers in all groups were weighted weekly, body
gain and feed conversion rate were estimated. The obtained results revealed a significant (p<
0.05) improvement of body weight, body weight gain and feed conversion rate of broiler treated
probiotic or prebiotic. A significant decrease in E. coli isolation from chicks treated with
probiotic and prebiotic with high percentage of phagocytosis, high of ND HI titer and high
percentage of lymphocyte was detected. The hematological pictures were improved at certain
level of erthrogram and lymphocyte. It could be concluded that body weight gain and feed
conversion rate as well as cellular and humeral immunity were improved by probiotic and

prebiotic administration .

INTRODUCTION

The use of probiotics for growth promotion
of poultry as substitute for antibiotics to avoid
development of drug resistant microrganism
and drug residues in poultry products has
become a subject of interest. Probiotics, are a
live microbial feed supplement such as
bacteria or yeast which have been shown to be
responsible for improved growth rate, feed
conversion, fertility and hatchabilithy in
poultry (7-3). Probtotics act by increasing
normal gut flora on the expense of pathogenic
organism (4).

Saccharomyces cerevisiae yeast cell wall
(YCW) components have been used in amimal
feeding since the last decade (5,6).

Their inclusion in broiler diets has resulted
in improvements of animal productivity, which
was attributed to physiological effects on
intestinal digestive mucosa (7-9).

In the digestive tract of animals, MOS
present in YCW could act as high-affinity
ligands, with the potential benefit of offering a
competitive binding site for pathogenic
bacteria mannose-specific type-1 fimbriae

(10}.

The 3-1, 3/1, 6-glucans present in YCW
acts also recognized as an immune modulator
substance in animals and humans (11,12);
thus, dietary YCW might exert some benefits
on the immune system of intestinal mucosa

(13).
MATERIAL AND METHODS
(A) Material
(1) Birds
Three hundred broiler chicks, one day

old obtained from El-Baramoy Company from
Sharkia province were used in this experiment.

(2) Probiotics (Bioplus 2B)

Highly concentrated probiotics Bacillus
licheniformis DSM5749 and Bacillus subtilis
DSM 5750 in ratio 1:1 produced by Biochem
Co. were used.

(3) Prebiotics (Celmanex)

Obtained of B-glucan and mannooligo
saccharide in ratio 1:1 approximately produced
by Vicor Co were used.

(4) Media

Nutrient agar (Oxoid) and MacConky agar
(Oxoid) were used.
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(5) Nitro- blue tetrazolium (NBT) dye

NBT dye was obtained from Sigma Company
(List No. 3780-34-0).

(6) Commercial Wright stain

It was obtained from Sigma Co. and used in
heterophil function and leuckocytic count.

(7) Vaccines
(a) La Sota ND vaccine (Intervet),
(b) Hitchiner B1 vaccine (Intervet).
(c) Gumboro vaccine (Intervet).

A total three hundred, one day broiler
chicks were brooded on deep litter and fed on
balanced ration. Broilers were kept under good
hygienic conditions. The birds were divided
randomly into four equal groups. (A, B, C and
D) each 75 chicks. All groups received
Hitchinar vaccine at 6 days old age and
Gumboro vaccine at 14 day age.

Group (A): was as control one (water was free
from any growth promoter and not
vaccinated.

Group (B): was fed on ration containing
lg/kg probiotic (Bioplus 2B) and
continued up to the end of the
experiment and vaccinated with La Sota
at 20 days old.
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vaccination and vaccinated with Lasota
at 20 days old.

Group (D): was without treatment and
vaccinated with Lasota at 20 day old.

Groups and treatment are shown in Table

Whole blood on heparin was collected form
five birds in each group on 3 days pre-
vaccination and post-vaccination with Lasota for
total erythrocytic, differential leucocytic counts
and herterophil function.

Serum sample were collected weekly for
determination of ALT and AST.

Body weight was determined for all chicks
from one day one old age till the end of
experiment (8 weeks). At the end experiment
two birds of each group were slaughtered for
bacteriological isolation from internal organs.

(B) Methods

Nitro blue tetrazolium test (NBT):
Heterophils stimulated function; (14), total
erythrocytic count  (15), differential
leuckocytic count: the slide and cover slip
method was used (16), haemagglutination
inhibition (HI) test: The beta procedure of HI
test was employed using microtitre plates(Z7)
and determination of ALT and AST (718) were

Group (C): was fed on prebiotic (Celmanax), carried out. Statistical analysis of data was
0.5 ml/liter, 3 days before and after each carried out (19).
Table 1. Exp. design
Group No. | Probiotic | Prebiotic Lasqta
vaccine
Group (A) control (non-treated) 75 R - -
Group (B) 75 < - .
Group (C) 75 - ~ -
Group (D) 75 - - :

RESULTS

Effect of probiotic and prebiotic on bird
performance

The obtained results revealed a significant
(P< 0.05) improvement in live body weight,
body weight gain and feed conversion of
chicks fed on ration containing 1 gm/kg ration

of probiotic and chicks treated with 0.5 ml
prebiotic/ litre in drinking water compared
with control groups (A and D) (Table 2).

Effect of probiotic and prebiotic on the
phagocytic activity of heterophils (%):

As shown in Table 3, the heterophil positive
formazan % in the use probiotic and prebiotic B
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and D were significantly increased (p < 0.05)
than the non treated groups at 3 and 7 days post
treatment.

The effect of probiotic and prebiotic on total
erythrocytic count

The obtained data revealed a significant
increase (p<0.05) in total erythrocytic count in
groups B and C in comparison with the non
treated groups.

Effect of probiotics and prebiotic on
differential leuckocytic count

As shown in Table 4, the lymphocyte
percentage on 3" day and 7 day post
treatment group B was significantly higher
than in non treated with pro or prebiotic
whereas the heterophil was significantly lower
in probiotic and prebiotic treated B and C than
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untreated group. Eosinophils, basophils and
monocyte percentage showed non significant
differences between all groups.

Effect of probiotic and prebiotic on the
response against La Sota Newcastle disease
vaccine:

As shown in Table 4, the geometric means
of HI titers were significantly increased (p<
0.05) 7 days post vaccination with La Sota
vaccine in groups B and C, treated with pro
and prebiotic. Similar results were obtained
after 14 and 21 day post vaccination.

Effect of pro and prebiotic on determination of
ALT, AST and uric acid

Pro, and prebiotic had no significant effect
on serum ALT, AST and uric acid in treated
broiler (Table 5).

Table 2. Effect of probiotic (Bioplus) and prebiotic (Celmanex) for six weeks on body gain

and feed consumption (n = 10

Initial 3 weeks 6 weeks
body live body 3 week§ live body 6 week§ Feed.
Group . . body gain . body gain | conversion .
weight weight (gm) weight (gm) (FCR)
gain (gm) | (gm) (gm) ¢
Group (A) 42 +3 708 +21° | 566+20° | 1889+ 100° | 1847 £81° 1.025
Group (B) 43+3 | 725+£20™ | 583+23* | 2125+ 80" | 2082+ 60a 1.92
Group (C) 44 +3 740+31% | 596+ 15° | 2239+ 55* | 2195+ 6la 1.88
Group (D) 43+2 | 720+10° | 577+2% | 2039+101° | 1996+ 97° 1.22

Different letters in the same row indicated significant change (P < 0.05)

Table 3. Effect of different of probiotic and prebiotic on the phagocytic activity of

heterophil%
Heterophil phagocytic activity
Group 3 days 3 days 7 days 14 days post | 21 days post
pre Lasota post Lasota | post Lasota Lasota Lasota
vaccine vaccine vaccine vaccine vaccine
Group (A) 24 25¢ 26" 25° 26"
Group (B) 52 76" 74.2° 70° 69.2°
Group (C) 24 78.1% 75.2° 72° 70°
Group (D) 23 35° 36° 34° 34°

Different letters in the same row indicated significant change (P <0.05)
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Table 4. Effect of different of probiotic and prebiotic on the differential leukocytic count in
different treatments of broiler chicks

Group 3 days post-vaccination
Lymphocyte% | Heterophil% | Basophil% | Eosinophil% | Monocyte%
Group (A) 40.2° 52° 2 2 5
Group (B) 51.5% 40.7° 1.6 1.4 5
Group (C) 51.5° 39.6° 2 1 5
Group (D) 37.2° 52° 2.8 2 6
7 days post-vaccination
Group (A) 43° 46* 3 2 6
Group (B) 50° 40° 1.2 2 6
Group (C) 51* 40° 2 3 6
Group (D) 41° 45° 3 3 6
21 days post-vaccination
Group (A) 47°. 42 2 3 0
Group (B) 52° 40 1.7 - 6
Group (C) 50° 39 1.7 1 6
Group (D) 42° 44 3 3 6

Table 5. Effect of different of probiotic and prebiotic on mean HI antibody response
against NDV in sera of Exp. chicks

Geometric mean HI titres
Group Before 7" post 21" post Lasota | 28" post Lasota
Lasota vaccine Lasota vaccine vaccine vaccine
Group (A) Zero Zero Zero Zero
Group (B) Zero 3.6° 6.2 8.2"
Group (C) Zero 3.8° 6.4 8.1°
Group (D) Zero 2.1° 3.5° 4.6°

Table 6. Effect of different of probiotic and prebiotic on some biochemical values of 4
weeks old broilrs

The obtained result revealed that probiotic
improved body weight
conversion of broilers. The same conclusion

gain and feed

showed

Parameter ALT AST Uric acid
Group '
Group (A) 7.8+0.12 9.7+ 0.13 39+ 0.07
Group (B) 7.9+0.14 9.210.14 42 +0.08
Group © 7.8+0.16 9310.16 41 + 0.06
Group (D) 8.1+0.12 9.1 £0.12 42 +0.02
DISCUSSION was suggested by previous reports which

that - supplementation of broiler

chickens with probiotic for six weeks resulted
in higher body weight and feed conversion
efficiency than the non treated birds (20,21).
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Hopper and Mawer (22) noticed that probiotic
improve the feed conversion' rate in growing
broiler. The growth promoting effect of the
present probiotic product may be due to it's
microbial constituent (Bacillum  Subtilis)
which produce natural lactic acid that helps in
maintaining an optimum low pH to inhibit the
growth of undesirable bacteria leading to
optimal engeme activity(23).

Prebiotic treated broilers showed a
significant (p<0.05) increase in body weight
gain and feed conversion. The positive effects
of prebiotic on growth might be attributed to
induction of changes in the population and
metabolic characteristic of gastrointestinal
bacteria®, The same conclusion has been
reported in previous study which showed that
prebiotic in feed had significant effect on
broiler performance (25).

Body weight gain and food conversion
were improved in probiotic and prebiotic
treated group. Similar results were detected in
broiler chicken, when probiotic and prebiotie
were used as growth promoters(26).

The heterophil percentage in blood from
chicks treated with probiotic and prebiotic
were significantly higher (p<0.05) than the
non treated group (A and D), these findings
proved previous studies (27, 28) which
demonstrated that supplementation of broiler
chickens with prebiotic resulting of phagocytic
ability up to 18 to 25% and bactericidal killing.

A significant (P < 0.05) increase in total
erythrocytic count and the hematological
picture of lymphocytes of broilers received
probiotic and prebiotic was recorded. This
increase could explain on the base of improved
bio-availability of essential nutrients (29} and
increase of bacterial population enhancing Vit. B
synthesis and/or absorption (30). This obtained
result was reinforced with those recorded
previously by (31} who detected improved
erythrogram in chickens received probiotic.

Higher antibody response was observed in
probiotic and prebiotic groups post vaccination
with ND La Sota vaccine. This effect on
antibody titers may be due to the influence of
probiotic on immune system, and the
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improvement intestinal absorption of some
nutrients such as Zn, Cu and Se. These
obtained results were recorded previously by
several authers (32,33) who reported
improvement in antibody titers against IBDV
and Newcastle disease virus in chicken fed on
prebiotics and probiotics.

Results of sera analysis revealed non
significant changes in activities of AST, ALT,
and uric acid level which denoted neither
hepatotoxic nor nephrotoxic effect on broilers,
similar findings were recorded when using
biogen , dry yeast (34), or other probiotic (35)
for broiler chickens , had been resulted from
the use of Bioplus or celmanax.

The isolation of E. coli from broiler chicks
were 20% in non treated groups while in
groups treated with probiotic and prebiotic, the
isolation was 5%.

Supplementation of chickens with probiotic
and prebiotic resulted in increase of anaerobic
bacteria that were associated with decrease in
number of facultative anaerobe including
salmonella and coliforms (28, 36).

Therefore, it could be concluded that using
probiotic and prebiotic for broiler chickens
improve the body weight gain and feed
conversion rate as well as increase of cellular
and humoral immunity.
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