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ABSTRACT

Two hundred and forty, one day old, chicks were divided Intto 6 groups and reared .

for 6 weeks. Group I: control group fed on balanced commercial ration. Group Il and
LI treated groups fed on balanced commercial ration supplied with 0.5% and 2% S.
cerevisiae for 6 weeks respectively. Group IV and V Infected at one week age with Es-
cherichia coli strain O78 and fed on balanced commercial ration supplied with 0.5%
and 2% S. cerevisiae respectively for 6 weeks. Group VI infected with E. coll at one
week age and fed on balanced commercial ration. Growth performance were studied
allover the experiment. Some biochemical and immunological parameters were inves-
Hgated at 41 and 6% week. Also, parts from the heart, liver, kidney, intestine,
spleen, thymus and bursa were obtained for histopathological examination.

Our results revealed that elevation AST, creatinine and uric acid, while total pro-
tein and albumin decreased in infected non treated group when compared with the
control one. Dietary S. cerevisiae supplementation revealed significant improved in
all investigated parameters. The immunological parameters, lysozyme, bactericidal
activity and HI titer were enharnced In the treated groups fed S. cerevisiae in the In-
fected treated groups compared with the infected non treated group one.

We could conclude that Saccharomyces cerevisiae has prospective effect on the
growth performance, non specific and specific immune response in brotlers.

25

INTRODUCTION
Antibiotics have been used as feed addi-
tives to improve growth performance and con-
trol diseasc in animals. However, antibiotic
use tends to produce antibiotic resistance and

Mansoura, Vet. Med. J. (25 - 39 )

residues In animal products. Problotics have
therefore become important as replacement
feed additives (Steiner, 2008). Saccharomyc-
es with protein digestion and high acidic ca-
pacity could prevent antimicrobial-associated
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diarrhea. (Bleichner et al., 1897). Colisepti-
cemia is responsible for worldwide economic
losses to the poultry industry (Gross, 1991).
Pathogenic Escherichia colf isolates affecting
poultry commonly belong to certain sero-
groups, particularly 078, Ol, and O2 (Sojka
and Carnaghan, 1961). With the advent of
using yeast cultures as growth promoters in
poultry diets, several beneficial effects have
been recorded. Dried yeast has been used as
a source of mannan oligosaccharides and f-
glucans by a number of companies providing
antibiotic-replacement products for animal
production. f-glucans and oligosaccharides
are reported to enhance growth promoters im-
mune response in poultry (Kemal et al., 2003
and Huff et al., 2008).

The present study aims to investigate the
effect of dietary supplementation of broilers
with different doses of Saccharomyces cerevi-
siae on the growth performance, immunomo-
dulatory effect and to investigate the changes
on hematological picture, serum biochemistry
as well as pathological alterations in broiler
chicken experimental infected with E colf
078.

MATERIAL AND METHODS

1- Experimental chickens:

Two hundred forty one day old, apparent
healthy chicks, Cobb breed were obtained
from Ismailia- Masr Poultry Company Sera-
pum City, Egypt. Chickens were reared in lit-
ter under standard environmental and hy-
glenic conditions. Chickens were fed on a
balanced ration (basal diet) free from antibac-
terial agents and water ad libitum. All chick-
ens were subjected to the following vaccina-
tion schedule, Hitchner at 5t day of age,
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Gumboro at 14th day of age and Lasota at
18th & 28th day of age,

2- Ration:
Starter ration Grower ration
Ingredient (0-3 weeks) | (4-Oweeks)

Yellow corn ground% 63.75 74.00
Soya bean% 27.75 14.75
#Broller concentrate% 10 10
Bone meal % 1 1
Limestone ground% 0.50 0.25
Common salt 2.50 2.50
Methionine 0.4 2.5
Lysine --- 1.50

Calculated chemical analysis:

Crude protein (C.P.)% 22 18.04

ME/K. calorie/kg diet 3200 3031

#Broiler concentrate: Meat meal 55%, Fish
meal 35%, Ca-carbonate 3%.

The ration is full-fill the requirements
according to NRC (National Research Coun-
cil). ‘

3- Saccharomyces cerevisiac (Baker's

yeast) :

Commercial product of baker's yeast man-
ufactured by AKMAYA CO., Luleburgaz, Kirk-
larell, Turkey was used as a dietary supple-
mentation to broilers.

4- Escherichia coli strain :
E.coli strain O78 was kindly obtained from
Animal Health Research institute, Ismailia.

5- Experimental design :

Two hundred forty, one day old, apparent
healthy chickens were classified into equal 6
groups. Group I: control non treated group
fed on balanced commercial ration free from
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antimicrobial agents for 6 weeks. Group M
treated group fed on balanced commercial ra-
ton supplied with S. cerevisiae in a dose of
0.5% (5 gm S. cerevisiae/ kg ration) for 6
weeks. Group III: treated group fed on bal-
anced commercial ration supplied with S. ce-
revisiae in a dose of 2.0% (20 gm S. cerevisiae
/ kg ration} for 6 weeks. Group IV: infected
group with E.coli at 1 week of age and fed
from 1st day of life on balanced commercial
ration supplied with S. cerevisiae in a dose of
0.5% (5 gm S. cerevisiae / kg ration) for 6
weeks. Group V: infected group with E.colf at
1 week of age and fed from 15t day of life on
balanced commercial ration supplied with S.
cerevisiae in a dose of 2.0% for 6 weceks.
Group VI: control infected group with E.coli
at 1 week of age and fed from 15t day of life on
balanced commercial ration free from antimi-
crobial agents for 6 weeks. Six random sam-
ples of serum were taken from all experimen-
tal groups at 4th and 6th weeks of the
experiment for investigation.

6- Pathogenicity tests:

E. colf strain O78 was known to be patho-
genic to chickens, 0.6 ml saline suspension
containing 2x107 C.F.U. of E.colf (adjusted by
plate count technique). One ml of suspension
was passed into ten-fold serial dilution in
sterile 9 ml distilled water; one ml from each
tube was inoculated into 2 plates of nutrient
agar and incubated for 24 hrs. Determine the
concentration of the plates containing 200
colony growth then the dose of infection was
adjusted. (Macfaddin, 1980).

7- Experimental Infection:

The method described by Awaad (1872)
was applied in which the infected chicken
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Inoculated with 0.6 ml saline suspension
containing 2x107 C.F.U. of E.coli intra-crop at
7 days of age.

I- Biochemical Parameters:

AST, total protein, albumin, creatinine and
uric acid were determined with semi-
automatic spectrophotometer (BM-Germany
5010) using commercial test kit {Randox Co,
UK) according to enclosed pamphlets. A/G ra-
tio was calculated according to Kaneko et al.,
(1987).

II- Immunological Parameters:

a) Serum lysogyme: Serum lysozyme: was
determined turbidometric assay by the
method of Parry et al., {1965).

b) Bactericidal activily: Serum bacterict-
dal activity was done following the pro-
cedure of Kajita et al. (1990).

c) Haemagglutination inhtbition test for
Newcastle disease viral antigen: The
test is carried out according to king and
Hopkins (1983) and Chauhan and
Roy (19986).

- Growth Performance Parameters:

&) Body weight:

Each chick was weighed at the beginning
of the experiment (one day old) and at the end
of every week of 6 weeks of the experiment.
Individual live body weight was summed and
divided by the number of chickens of each
group to obtain the average live body weight/
week. (Brady 1968).

b) Body weight gain, Feed consumption

{(FC) and Feed conversion ratio (FCR):

The gain in body weight per week, FC and
FCR were calculated according to Brady
(1968).
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IV- Histopathological studies:

Specimens of heart, liver, kidney, intestine,
spleen, thymus and bursa of scarified birds
from all groups were fixed in 10 % neutral for-
malin, embedded in paraffin, sectioned at 5-
micron thickness and stained with Haematox-
ylin and Eosin for histopathological examina-
tion (Bancroff et al., 18990).

V- Statistical analysis:

Data collected from the haematological and
serum biochemical analysis of treated groups
of chicks were statistically analyzed in com-
pare to control group using statistical soft-
ware program (SPSS for Windows, version
15, USA). Differences between means of differ-
ent groups were carried out using one way
ANOVA with Duncan muliiple comparison
tests.

RESULTS AND DISCUSSION

Regarding the results of biochemical inves-
tigation as shown in table (1 and 2), the ele-
vated level of AST seen in the infected non
treated group came in agreement with Hanan
(2002) and Fatma (2005). This elevation
might be due to hepatic injury during the de-
toxification of E coli bacterial toxin (Marcel
1984). Our pathological results revealed de-
generation and atrophy of hepatocytes (fig.1).
On the other hand, the reduced level of AST
enzyme observed in infected treated groups
compared to the infected non treated, might
be due to improvement in the physiological
condition of the liver and increase in the he-
patic metabolic reserve (Dobicki et al., 2007).
Our results of non significant changes in the
AST In the treated groups fed S. cerevisiae
agreed with Arrieta et al.,, (2007); Shareef
and Al-Dabbagh (2009).
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Total proteins and albumin were signifi-
cantly decreased In the infected non treated
group indicating hepatic damage because the
liver is responsible for the production of a
great proportion of plasma protein (Coles,
1988). These results were similar to Marcel
(1994); Mona (1995). Dooley ct al., (1988)
reported that the infection with E coli increase
the breakdown of plasma protein, increase
the renal excretion and impaired protein syn-
thesis as a result of liver disorders caused by
colibacillosis, On the other hand, at 4 and 6
weeks age, total proteins and globulin were
significantly increased but albumin was non
significantly changed in treated and infected
treated groups fed S. cerevisiae, the increase
in total protein in chickens fed the S. cerevi-
siae diet may be related to increased produc-
tien of other serum protein fractions as globu-
lin. These results came In agreement with
Fleicher et al., (2000), but disagree with
Abaza et al., (2008) who reported no signifi-
cant effect on serum total protein, albumin
and globulin.

Concerning the results of renal function
tests, showed significant increase in the levels
of uric acid and creatinine in the infected non
treated group all over the experimental period,
Coles (1888) who reported the increase in
uric acid and creatinine in chickens in case of
renal disease or due to bacterial toxins. Also,
these results came in agreement with Dooley
et al., (1988); Marcel (1894); Hanan (2002)
and Fatma (2005) reported that the experi-
mental infection with E coli cause elevation of
uric acid and this may be attributed to in-
crease in the breakdown of plasma proteins.
The pathological results revealed there was
congestion of blood vessels and mild focal
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Interstitial aggregations of mononuclear cell
infiltrations consists of macrophages and few
lymphocytes (fig. 2). While, the levels of creati-
nine and uric acid decreased in the infected
treated groups at 4 and 6 weeks. These re-
sults disagree with Shareef and Al-Dabbagh
(2008) who found no effect of S. cerevisiae on
uric acld level in blood.

Lysozyme is one of the most important fac-
tors of innate immunity, possessing antimi-
crobial action against a wide range of microor-
ganisms due to cationic nature of protein and,
In a lesser degree, due to mmuramidase activi-
ty. Our results were significant increase in
the treated and infected treated groups, while,
significant decrease in the infected non treat-
ed group in comparison with the control
group. Cleary et al., (1989) and Bagni et al.,
(2008) reported significant increase in serum
lysozyme activity post dietary yeast beta-
glucan in mice and sea bass. Truchlinski et
al., (2006) recorded that beta- glucan supple-
mentation in turkey hens increased some in-
dices of unspecific immunity (lysozyme activi-
ty). Gao et al., (2008) studied the effect of
supplemental yeast culture in broiler diets for
42 days on immunomodulatory functions,
and found that yeast culture increased serum
lysozyme activity. These results came in har-
mony with the histopathological results,
where there was focal hyperplasia of lymphoid
organs in the treated groups, but there was
lymphoid depletion in the infected non treated
group (fig. 5, 6, 9 and 12).

Serum bactericidal activity was significant-
ly increased in treated and Infected treated
groups, and significantly decreased in infect-
ed non treated group in comparison with the
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control. Yuming et al., (2008) reported that
dietary B-glucan supplementation increased
the macrophage phagocytic activity in broll-
ers. Yun-CheolHeul et al., (2003) recorded
that B-glucan treatment significantly en-
hanced phagocytic activity. Huff et al.,
(2010) stated that the numbers and percent-
ages of heterophils in peripheral blood were
increased and their oxidative burst activity
was stimulated by yeast extracts in turkey
poults.

HI titer was significantly increased in the
treated and infected treated groups fed 2% S.
cerevisiae. Elizabeth et al., (20038) found that
Sc (0.20%) did not improve the hemagglutina-
tion inhibiting antibody titers in birds fed with
aflatoxin in diet, however improve the im-
mune response of broilers at challenge with
strain velogenic of New castle disease virus
(NDV). Gao et al., (2008) reported that yeast
culture increased antibody titers to Newcastle
disease virus, when supplemented for 42 days
in broilers diet.

The present results of increased body
weight, weight gain, decreased total feed In-
take and decreased feed conversion ratio in
treated groups fed 2% S. cerevisiae in com-
parison with control were disagreed with Mik~
ulec et al. (1999) and Ladukar et al. (2002)
who reported that probiotic supplementation
had no effect on the growth performance of
broilers. While, our results came in agreement
with Onifade et al., (1999) and Shareef and
Al-Dabbagh (2008). Also, Yalcin et al (1883)
and Yadav et al (1994) found better
weight gain and conversion index in broiler
when adding yeast in higher percentages (5-
20). Newman (1994), Spring et al., (2000)
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reported that S. cerevisiae improved the effi-
cacy of the immune system, improved intesti-
nal lumen health, and increased digestion
and absorption of nutrients, which resulted in
better performance. These results are proved
by the histopathological findings, where S. ce-
revisiae showed normal architecture of epithe-
lal lining the villi (fig. 8). Also, infected treat-
ed groups fed 2% S. cerevisiae result was
increased body weight, weight gain, decreased
total feed intake and decreased feed conver-
sion ratic compared to the infected non-
treated group. S. cerevisiae could act as a
growth promotor, because of it is natural im-
provement of digestibility and absorption of
nutrients and controlling infections by enteric
pathogens (Cruickshank 2002). The patho-
logical results of the infected treated groups
showed mild vacuolar degeneration of intesti-
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nal epithellum (fig.11). On the other hand,
the infected non treated group showed re-
duction in the growth, this may be due to
toxin production, utilization of nutrients es-
sential to the host or suppression of mi-
crobes that synthesize vitamins or other host
growth factors (Celik et al., 2008). These re-
sults are proved by the histopathological
studies, where degeneration, necrosis and
sloughing of intestinal epithelium and leuko-
cytic inflltration, in addition to atrophy of in-
testinal glands in the infected none treated

group (fig.4).

From the previous results, we can- con-
clude that Saccharomyces cerevisiae added to
the chicken ration at 2% has a potentiating
on the growth rate, specific and non specific
immune responses in broilers.
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Table (1): Some biochemical parameters (Mean + S.E.) in chickens experimentally infected

with £ coli and administrated Saccharomyces cerevisiae for 4 weeks.

Group AST T.P Alb, Glob. A/G Uric acid Creatinine

IU/L gm/d] gm/dl | gm/dl ratio mg/dl mg/dl

I 163.0d 4.00c 1.88a 2.12b 0.89a 3.58d 0.43ab
+2.07 +0.18 +0.11 +0.15 +0.08 +0.09 +0.05

1 165.1d 6.09b 1.93a 4,16a 0.47b 3.50d 0.27c
=2.67 +0.74 +0.14 +0.67 =0.07 +0.22 +0.02

I 160.1d 6.62ab 2.16a 4.46a 0.49b 3.80d 0.25¢
+1034 +0,33 +0.50 +0.29 +0.14 +0.16 +0.02
v 192.2¢ 6.63a 2.00a 4.68a 0.44b 7.34ab 0.44ab
+1.90 +0.40 +0.45 +0.59 +0.15 +0.43 +0.07
v 207.1b 6.78a 2.08a 4.70a 0.42b 5.03¢ 0.35bc
+2.16 +0.16 +0.19 +(.31 +0,09 +0.37 +0.03

VI 247.5a 3.22d 0.66b 2.56b 0.26¢ 7.76a 0.54a
+3.03 +0.43 £0.24 +0.30 +0.09 +0.60 +0.02

Table (2): Some biochemical parameters (Mean * S.E.) in chickens experimentally infected

with E coli and administrated Saccharomyces cerevisiae for 6 weeks.

Group AST T.p Alb., Glob. A/G Uric acid Creatinine

IU/L gm/dl gm/d] gm/dl ratio mg/dl mg/dl
I 190.3b 4.13c 1.93a 2.20cd 0.88a 4.50a 0.47a
+].38 +0.03 +0.04 +0.04 +0.04 +0.17 +0.03

. 191.86b | 4.49bc | 1.96a | 2.53bc 0.79a 4.77a 0.38b |
+3,29 +0.09 +0.07 +0.11 +0.06 +0,17 +0.02
I 188.8b 5.06a 2.02a 3.04a 0.67a 4.60a 0.31c
+0.54 £0.19 +0.14 +0.14 £0.06 +0.18 +0.02
v 191.68b 4.17c 1.90a 2.27cd 0.85a 4.78a 0.45a
+4.65 +0.13 +0.13 +0.10 0.09 +0.39 +0.02
\Y 188.9b 4.32bc 1.98a 2.3bcd 0.87a 4.76a 0.48a
+2.58 £0.07 +0.12 +0.12 +0.09 +0.32 +0.02
VI 246.94a 3.634d 1.46b 2.18d 0.67a 4.90a 0.50a
+2 66 0,11 +0(.09 =0.08 +0.05 +0.19 +0.01

Means with the same letter in the same column are non significant at P<0.05
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Table (3): Some immunological parameters (Mean £ S.E.) in chickens experimentally infected

with E coli and administrated Saccharomyces cerevisiae for 4 weeks.

Group Lysozyme activity Bactericidal activity HI titer
pe/mi mm
1 0.69¢ 1.68¢c 3.46d
+0.07 +0.25 £0.22
I 0.94b 2.61b 5.41c
+0.05 +0.20 +0.24
I 1.68a 3.02a 8.69a
+0.06 +0.38 +0.42
v 0.74c 1.12d 3.67d
+0.07 +0.29 +0.30
v 0.82¢ 1.75¢ 5.8%¢
+0.09 +0.34 +0.38
VI 0.48d 0.72e 2.00e
+(.04 +0.16 +0.28

Means with the same letter in the same column are non significant at P<0.05

Table (4): Some immunological parameters (Mean + S.E.) in chickens experimentally infected

with E coli and administrated Saccharomyces cerevisiae for 6 weeks.

Group Lysozyme activity Bactericidal activity HI titer
pg/ml mm
1 0.73¢ 1.54¢ 3.96d
+0.08 +0.18 +0.29
I 1.14b 2.72b 5.61c
+0.10 +0.22 +0.32
I 1.74a 4.25a 8.65a
+0.15 +0.25 +0.38
v 0.82¢ 1.71¢c 3.72d
+0.09 +0.21 +0.25
v 1.01d 2.98b 5.82¢c
+0.12 +0.22 +(.41
VI 0.52¢ 0.78d 2.18e
0.06 +0.11 £0.14

Means with the same letter in the same column are non significant at P<0.035
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Table (5): Some growth performance parameters (Mean * S.E.) in chicken experimentally
infected with E coli and administrated Saccharomyces cerevisiae for 4 weeks.

Group Mean body ‘I::eg’:;nb?d[}; Mean total feed FCR
wt/gm /8 intake, g/bird

I 998a 650a 1260b 1.941a
+14.20 +12.15 +14.21 +0.11
I 1025ab 664a 1251b [.88ab
+18.15 +13.10 +12.28 +0.12

I 1175¢ 767b 1298a 1.6%b
+15.38 +16.42 +15.28 +0.09

v 828d 482¢ 9R21c 1.91a
+14.15 +12.91 +12.25 10.13
v 901e 542d 975d 1.80ab
+14.95 +13.38 +12.92 +0.11

VI 815d 473c 901c¢ 1.94a
+10.25 +9.38 +10.34 +0.10

Means with the same letter in the same column are non significant at P<0.05

Table (6): Some growth performance parameters (Mean ¥ S.E.) in chicken experimentally

infected with E coli and administrated Saccharomyces cerevisiae for 6 weeks.

I Mean body Mean body Mean total feed FCR
Wt /gm wt gain, /gm intake, kg/bird
I 1908a 910a 1825a 2.01a
+14.55 +13.14 +15.21 +0.12
11 1955a 930ab 1775b 1.91ac
+15.25 +15.32 +24.24 +0.09
v 2176¢ 1001¢ 17256 1.72bc
+13.58 +11.98 +28.94 +0.10
v 1671d 843d 1625d 1.93ac
+13.81 +10.52 +15.45 +0.12
VI 1775¢ 874e 1605d 1.84¢
+15.05 +10.01 113.81 +0.09
I 1650d 835d 1691¢ 2.03a
+11.82 +9.82 +15.96 T0.14

Means with the same letter in the same column are non significant at P<0.05
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Fig.(1):

Fig.(2):

Fig.(3):

Fig.(4):
Fig.(5):
Fig.(8):

liver, infected group (£ colf only) at 6 weeks, showing congestion (C) of hepatic blood
vessels, degeneration and necrosis of hepatocytes along with focal hepatitis character-
ized by aggregation of macrophages, lymphocytes and few heterophil. H&E. X 40.
kidney, infected group (£ colf only) at 6 weeks, showing congestion of blood vessels and
mild focal interstitlal aggregations of mononuclear cell inflltrations consists of macro-
phages and few lymphocytes. H&E. X 40,

Heart, Infected group (£ coli only) at 4 and 6 weeks, showing thickening of pericardium
due to flbrinous exudation, congestion of blood vessels and infiltration with macrophag-
es, and small number of lymphocytes and plasma cells H&E. X 10.

Intestine, infected group (E coli only) at 6 weeks, showing degeneration, necrosis and
sloughing of intestinal epithellum and leukocytic inflltration (L}. H&E. X 10.

Spleen, infected group (E colf only) showing lymphoid depletion in the white pulp and
peri-arteriolar sheathes, H&E, X 10

Bursa, infected group (E cof/ only) showing mild to moderate lymphoid depletion of
lymphold follicles (arrows) and inter-follicular edema(E). H&E. X 40.
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FIg.(7):
Fig.(8):
Fig.(9):
Fig.(10):

Fig.(11):
Fig.(12):
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Liver, treated group (5. cerevisiae only) at 6 weeks, showing mild vacuolar degeneration
and congestion of central veins and hepatic sinousoids. H&E, X 40.

Intestine, treated group (S. cerevisiae only) showing normal histological architecture of
epithelial cell lining the villi, H&E. X 10.

Thymus, treated group (S. cerevisiae only), the 2% dose showing focal hyperplasia
along with mild congestion of blood vessels. H&E. X10.

Liver, infected treated group (fed S. cerevisfae and infected with E.coll) at 6 weeks,
showing vacuolar degeneration of hepatocytes (V) and mild hyperplasia of portal area
{arrows). H&E. X 10.

Intestine, Infected treated group (fed S. cerevisiae and infected with E.coli) at 4 weeks,
showing mild vacuolar degeneration of intestinal epithelium. H&E, X 40.

Bursa, Infected treated group (fed S. cerevisiae and infected with E.coli) at different
ages, all doses showed slight, mild focal depletion of lymphoid follicles with mild inter-
follicular edema. H&E. X 10.

Mansoura, Vel Med. J. Vol XII, No. 2, 2010



Abdalla, O. A. M.; ¢t al,..

REFERENCES

Abaza, I. M.; Shehata, M. A.; Shoieb, M.
S. and Hassan, I. 1. {2008); Evaluation of
Some Natural Feed Additive in Growing
Chicks Diets. International Journal of Poultry
Sclence 7 (9): 872-879.

Arrieta-Mendoz, D.; Perez-Arevalo, M.
L.; Luengo, A.; Hernader, J. P.; Lista-
Alves, D. and Mosquera, J. (2007) : Histo-
logical alterations in the liver and increased
serum proteins in chickens fed with diet con-
taining  Saccharomyces
vest.Clin., 48 (4) : 421-43,

Awaad, M. (1972) : Studies on E.colf in-
fection in chicken, M. V. Sc. Thesis ( poult.
Dies.), Cairo Univ. Fac. Vet. Med.

Bagni, A.; Romano, N.; Fiona, M. G.; Ab-
elli, L.; Scapigliati, G.; Tiscar, P. Q.; Sart,
M. and Marino, G. (2005) : Short and long
term effect of dietary yeast B-glucan (Macro-
gard) and alginic acid (Ergosan) preparation
on immune response in sea bass {Dicentrar-
chus labrax). Fish and Shell fish Immunology,
18:311-325.

Bancroff, J. P.; Stevenes, A. and Turner,
D. R. (1990) : Theory and Practice of Histo-
logical Techniques, 3™ edition, Clurechill Li-
vingston, Edinburgh, London.

Bleichner, Q.; Blehaut, H.; Mentec, H.
and Moyse, D. (1897) : Saccharomyces bou-
lardili prevents diarrhea in critically ill tube-
fed patients. Intensive Care Med. 23 : 517 -
523.

Brady, W. L. {1988) : Measurements of
some poultry performance parameters. Vet.
Rec., 88:245-260.

Celik, K.; A. Uzatici; and A. E, Akin
{2008) : Effects of dietary humic acid and
Saccharomyces cerevisiae on performance
and biochemical parameters of broiler chick-

cerevisiae. In-

Mansoura, Vet. Med, J,

36

ens. AJAVA,, 3; 344-350.

Chauhan, H. V. 8. and Roy, S. (19986) :
Poultry diseases ,Diagnosis and Treatment.
2nd Ed.p.316-323.New Age International (P)
limited publishers, New Delhi, Bangalore, Cal-
cutta, London.

Cleary, J. A.; Kelly, Q. E. and Husband,
A. J. (1999) : The effect of molecular weight
and beta-1,6-linkages on priming of macro-
phages function in mice by (1,3)-beta-D-
glucan. Immunol Cell Biol., 77(5):395-403.

Coles, E. H, (1988) : Veterinary Clinical
Pathology. 4th ed. W.B.Sounders Company.

Cruichshank, Q. (2002) : Gut microflora -
the key to healthy broiler growing. Pouliry
World, 14.

Dobicki, A.; Pres, J.; Zachwieja, A.; Mor-
dak, R. and Jakus, W. {2007) : Influence of
yeast preparations on chosen biochemical
blood parameters and the composition of
milk. Medycyna Wet, 63, 955-859.

Dooley, E. S.; Holtman, D. and Jefiries,
C. D. (1988) : Alteration in the blood chemis-
try treated with endotoxin of Salmonella pul-
lorum. J. Bet., 75:719-723.

Elizabeth, S.; Antonio, C. P.; Alex, M.;
Laura, 8. O. N.; Marcos, M.; Apa, V. F. D.
8. and Antonio, C. A. (2008) : Evaluation of
the Efficacy of Saccharomyces cerevisiae Cell
Wall to Ameliorate the Toxic Effects of Aflatox-
in in Brollers. International Journal of Poultry
Sclence 2 (5): 341-344, 2003.

Fatma, M. A. (2000) Clinico-
pathological studies on the effect of Jojoba
seeds (Simmondsia ehinesis) as antibacterial
agent and immunistimulant in chickens.
Ph.D, V.Sc¢ Thesis. (clinical pathology). Fac. of
vet, Med., Suez Canal Univ.

Fleischer, L. G.; Gerber, G.; Liezenga, R.
W.; Lippert, E.; Scholl, M. A. and Westphal,

Vol. XII, No. 2, 2010



Abdalla, O. A. M ; et al...

Q. (2000) : Blood cells and plasma proteins of
chickens fed a diet supplemented with (1->3),
(1->6)- beta -D-glucan. Archives of Animal
Nutrition. 53(1): 59-73.

Gao, J.; Zhang, H. J.; Yu, S. H.; Wu, S.
Q.; Yoon, L.; Quigley, J.; Gao, Y. P. and Qi,
Q. H. (2008) : Effects of Yeast Culture in
Broiler Diets on Performance and Immunomo-
dulatory Functions. Poult Sci; 87:1377-1384.

Cross, W. B. (1991) : Colibacillosis. In :
Calnek, B.W., Barnes, H.J., Beard, C.W.,
Reid, W.M., Yoder Jr., H.W. (Eds.), Diseases of
Poultry, 9th edn. lowa State Univ. Press,
Ames, IA, pp. 138-144,

Hanan, A. M. (2002) : Comparative Clini-
co-pathological studies on some immunostim-
ulants with relation to some poultry diseases.
Ph.D. V.Sc Thesis. (Clinical Pathology). Fac. of
vet. Med., Suez Canal Univ.

Huff, G. R.; Huff, W. E,; Rath, N, C. and
Tellez, G. (2008) : Limited treatment with
beta -1,3/1,6-glucan improves production val-
ues of broller chickens challenged with Esche-
richia coli. Poultry Science, 85(4); 613-618,

Huff, G. R.; Huff, W. E.; Farnell, M. B.;
Rath, N. C.; Solis de los Santos, F. and
Donoghue, A. M. (2010) : Bacterial clear-
ance, heterophil function, and hematological
parameters of transport-stressed turkey
poults supplemented with dietary yeast ex-
tract. Poult Sci . 89:447-456.

Kajita, Y.; Sakai, M.; Atsuts, 8. and Ko-
bayaah, M., (1890) : The immunostimulatory
effects of levamisole on rainbow trout, On-
corhnchus mykiss. Fish Pathol. 25, 93-98.

Kaneko, J. J.; John,W. H.; and Michael,
L. L. B. (1997) : Clinical Biochemistry of Do-
mestic Animals. 4th ed. Academic Press,
New York.

Kemal C.; Muzaffer D.; and Tirker S.

Mansoura, Vet. Med, J.

37

(2003) : Reduction of toxic effects of aflatoxin
Bl by using baker yeast (Saccharomyces ce-
revisiae) in growing broiler chicks diets. Revis-
ta Brasileira de Zootecnia.32 (3).

King, D. J. and Hopkins, S. R. (1983) :
Evaluation of Haemagglutination inhibition
test for measuring the response of chickens to
avian infectious bronchitis virus. Avian Dis.,
27.(13 100-112.

Ladukar, M. D.; K. Mehta and A, S. Rane
(2002) : Effect of commercial probiotic prep-
arations of performance of broilers. Poult.
Abst., 28; 453.

Macfaddin, T. F. (1880) : Biochemical
tests for identification of Medical bacteriology.
2nd Ed. Willlams and Wilkins company, Ballti-
more, U.S.A,

Marcel, F. G. (1994) : Clinico-pathological
studies on mycotoxins in chickens, M.D. The-
sis (Clinical Pathology) Cairc Univ.

Mikulee, Z.; V. Serman ; N. Mas and
Z. Lukac (1989) : Effect of probiotic on pro-
duction results of fattened chickens fed differ-
ent quantities of protein. Veterinarski Arhiv,
69: 199-209.

Mona, 8. E. {1995) : Characterization of

Escherichia coll isolated from broilers.
M.V.Sc.Thesis (microbiology). Fac.of Vet.
Med., Alex. Univ.

Newman, K, (1994) Mannan-

oligosaccharides: Natural polymers with sig-
nificant impact on the gastrointestinal micro-
flora and the immune system. Pages 167-174
in Biotechnology in the Feed Industry. T. P.
Lyons and K. A. Jacques, ed. Proceedings of
Alletch's 10tF Annual Symposium. Notting-
ham University Press, Nottingham, UK,
Onifade, A. A.; Obiyan, R. 1.; Onipede,
E.; Adejumo, D. O.; Abu, O. A. and Baba-
tunde, G. M. (1999) : Assessment of the ef-

Val, X1I, No. 2, 2010



Abdalla, O. A. M.; ct al...

fects of supplementing rabbit diets with a
culture of Saccharomyces cerevisiae using
growth  performance, blood composition
and clinical enzyme  activities. Animal
Feed Science and Technology. 77, (1-2): 25-
32.

Party, R.; Chandau, R. C, and Shahant,
R. C. (1965) : A rapid and sensitive assay of
muramidase. Proc, Scc. Exp. Biol. Med., 119,
384:386.

Shareef, A. M. and Al-Dabbagh, A. S.
A. (2009) : Effect of probiotic (Saccharomyc-
es cerevisliae) on performance of broiler
Chicks. Iragi Journal of Veterinary Sciences,
23, Supplement I, (23-29).

Sofka, W. K.; and Carnaghan, R. B. A.
(1861): Escherichia coli infection in poultry.
Res. Vet, Sci. 2, 340-352.

Spring, P.; C. Wenk; K. A. Dawson; and
K. E. Newman (2000) : The effects of dietary
mannanoligosaccharides on cecal parameters
and the concentration of enteric bacteria in
the ceca of Salmonella-challenged broiler
chicks. Poult. Sci. 79:205-211.

Stetner, T. (2008) : Managing gut health.
Natural growth promoters as a key to animal
performance. Nottingham University Press,
Nottingham, UK,

Mansoura, Vet. Med, J.

38

Truchlinski, J.; Smelkowska, B.; Ognik,
K. and Sembratowicz, I. (2005) : The. influ-
ence of beta-glucan and herb of nettle on
some parameters of blood of turkey hens. An-
nales - Universitatis - Marlae - Curle-
Skodowska-Sectio-EE-Zootechnica.23: 335.

Yadav, B. S.; Srivastava, R. K. and
Shukla, P. K. (1994) : Effect of supplemen-
tation of the broiler ration with live yeast cul-
ture on nutrient utilization and meat produc-
tion. Indian Journal of Animal Nutrition, 11
(4): 225-227.

Yalcin, S.; Onol, A. G.; Kocal, D. and
Ozcan, 1. (1993): The use of baker's yeast
as a protein source in broiler ration. Doga,
Turk- Veterinerlik-ve-Hayvancilik-Dergisi, 17
(4): 305-309.

Yuming Guo; Al , R. A. and Qureshi,
M. A. (2008) : The influence of B-Glucan
on Immune responses in broiler chicks. Im-
munopharmacology and Immunotoxicology,
25, (3): 461-472.

Yun-CheolHeui; Estrada, A.; Kessel A-
van; Park, B. C. and Laarveld, B. (2003):
Beta p-Glucan, extracted from oat, enhances
disease resistance against bacterial and para-
sitic infections. FEMS-Immunclogy and Medi-
cal Microbiology, 35(1): 87-75.

Vol. XII, No. 2, 2010



Abdalla, O. A. M.; et al... 39
ol el

iglal! el gy (8 aAN Sl BLo) e L8)S] i 5L ol
S g S AL

s dial /5 ipdl deva /5 Whie aalad /5
D s /o b apaia Wy /s

f SIS e gann B I Lpmnads ol o gy oty lodll oo 1yl 083 Rl ! iy

(UL 501 5,003 Lot yone ot s Seus 3Ll T lae s guima 1 Z8INy Tl o yamd | By Lialt G pusnl ) 5 )oY 2o gasnd]
St 35Sy b 8+ Tl T I Lt gl pil] 6 54 (il g8 / pla 20 5 41,2 512% 5 0.5 Ry it b
Sl B any e s pans ¢ Al e gand] 1 7 Jae i (gl g Kbl (ol s 2% 5 0.5 Sty Al (5 L o
el

P[PPI UL O T PN VCAT) I SEEX TV YIS PP SO P N | U POREET F 38 (U-PCH EOY EWE £ PC I
ISy Leld) Slan oy iyl I Al Jang Y ported 610 4 ae dis Ol pand | poar o (sl 80 sl Lo
o B LE1 [ ES IR Y PSS B FRPOR | PPy 1|

ey IS (5 Gl dory iy bl osand! 3 N5 S 005l (b s Sl 5al o] 3] 33005
s Sl Coraly b cdse 2l Olegaand! 5 ol

Olegand] (S petl oy e Taliall plua¥ly LSl Jad e 5 uilly isedd] (b 3305 ol (5 Zes bl otadl bl
SRR Jegmadl Jonasy ppubadl 5 (3 50L5 dary WS L dolall ole saonal) Lol Oluldl 0da 3 el day ladpy 13 Ll
Sy ity Tlad] Lot Laanls 2% Lol s jomsnmpns S b badl 2spandl 3 AUl Gilad] L8 445,
2% i s iy S

il 50y gelial) kit s il gy i i O] 588 ey S T reas o it ot

Mansoura, Vet Med, J. Vol XII, No. 2, 2010





