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ABSTRACT

Two hundred and forty, one day old, chicks were divided into 6 groups and reared |

for 6 weeks. Group I control group fed on balanced commercial ration. Group Il and
III: treated groups fed on balaneced commmercial ration supplled with 0.5% and 2% S.
cerevisiae for 6 weeks respectively. Group IV and V infected at one week age with Es-
cherichia colf 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 blochemical and mmunological parameters were inves-
tigated at 48 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-
te/n and albumin decreased tn infected non treated group when compared with the
control one. Dietary S. cerevisiac supplcmentation revealed significant Improved In
all Investigated parameters. The immunalogical parameters, lysazyme, bactericidal
activity and HI titer were enhanced in the treated groups fed S. cerevisiae In the in-
fected treated groups compared with the infected non treated group one.

We could eonclude that Saccharomyecs cerevisiae has prospective eflect on the
£growth performance, non specific and specific immune response In brolers.

25

INTRODUCTION
Antibiotics have been used as feed addi-
tives to improve growth performarnce and con-
trol disease in anlimals. However, antibiotic
use tends to producc antibiotic resistance and

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

residues In animal products. Problotics have
thcrefore become Important as replacement
feed additives (Stetner, 2008). Saccharomyc-
es with protein digestion and high acidic ca-
pacity could prevent antimicroblal-associatcd
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diarrhea. (Bleichner et al., 1887). Colisept!-
cemia 1s responsible for worldwide economic
losses to the poultry Industiry {Gross, 1861).
Pathogenic Escherichia colf isolates affecting
poultry commonly belong to certain sero-
groups, particularly 078, O1, and O2 (Sofka
and Carmaghan, 1961). With the advent of
using yeast cultures as growth promoters in
poultry diets, several beneficlal effects have
been recorded. Dried yeast has been used as
a source of mannan oligosaccharides and -
glucans by a number of companles providing
antiblotic-replacement products for animal
production. B-glucans and oligosaccharides
are reportcd to enhance growth promoters tm-
mune reaponse 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-
s/ae on the growth performance, fmmunomo-
dulatory effect and to tnvestigate the changecs
on hematological picture, serum hlochemistry
as well as pathological alterations in brofler
chicken experimental infected with E colf
Q78.

MATERIAL AND METHODS

1- Experimental chickens:

Two hundred forty one day old, apparent
healthy chicks, Cobb breed were obtained
from Ismailla- Masr Pouliry Company Sera-
pum City, Egypt. Chickens were reared in lit-
ter under standard environmental and hy-
glenic condltions. Chickens were fed on a
balanced ration (basal diet) free from antibac-
tertal agents and water ad libitum. ANl chick-
ens were subjected to the followlng vaceina-
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 ration
Ingredient (0-8 weeks) | (4-Bweeka)

Yellow carn 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 analysta:

Crude protein (C.P.)% 22 18.04

ME /K. calorie/kg diet 3200 3031

#Brotler concentrate: Meat meal 55%, Fish
meal 35%, Ca-carbonate 3%.
The ration is full-fill
according to NRC (National Research Coun-
cily. '

the requlremcnts

3- Saccharomyces cerevisiae (Baker's

yeast) :

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

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

5- Experimental design :

Two hundred forty, one day old, apparent
tealthy chickens were classified into equal 6
groups. Qroup L control non treated group
fed on balanced commercial ration free from
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antimicrobial agents for 6 wecks. Group II:
treated group fed on balanced commercial ra-
tlon supplicd with S. cerevislae In a dose of
0.5% (5 gm S. cerevisiae/ kg ration) for 6
wceeks. Group IN: trcated group fed on bal-
anced commerclal 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.coll 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: infecled group with E.cols at
1 weck of age and fed from 18t day of life on
balanced commercial ration supplied with S.
cerevisiae in a dose of 2.0% for 6 wecks.
Group VI: control infected group with E.colf
at 1 week of age and fed from 15! day of life on
balanced commercial ration frce from antimi-
croblal agents for 6 weeks. Six random sam-
ples of serum were taken from all experimen-
tal groups at 4t and 6th weeks of the
experiment for investigation.

6- Pathogenicity teats:

E. coll strain O78 was known to be patho-
genic to chickens, 0.6 ml sallne suspension
eontatning 2x107 C.F.U. of E.colf (adjusted by
plate eount technique). One ml of suspension
was passed Into ten-fold serial dilution In
sterlle 9 ml distllled water; one m! from cach
tube was inoculated into 2 plates of nutricnt
agar and incubated for 24 hrs. Determine the
concentration of the plates containing 200
colony growth then the dose of Infection waa
adjusted. (Macfaddin, 1980).

7- Experimental Infection:

The method described by Awaad (1872)
was applied in which the infected chicken
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inceulated 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
urlc acld were detcrmined with semi-
automatic spectrophotometer (BM-Germany
5010) using commerclal test kit (Randox Ca.
UK]) according to enclosed pamphlets, A/G ra-
tlo was calculated according to Kaneko et al.,
(1997).

II- Immunological Parameters:

a) Serum lysosyme: Serum lysozyme: was
dctermined turbidometric assay by the
method of Parry et al., (1985).

b) Bactericidal sctivily: Serum bactericl-
dal activity was done following the pro-
ccdurc of Kajtta et al. {1990).

c) Haemaggtutination inhihition test for
Newcastle disecase viral antigen: The
test 18 carried out according to king and
Hopkins (1083) and Chauhan and
Roy (1998).

I- Growth Perfarmance Parameters:

a) Body weight:

Each chick was wecighed 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 thc average live body weight/
week. (Brady 1068).

b) Body weight gain, Feed consumption

(FC) and Feed converatan ratio (FCR):

The gain in body weight per week, FC and
FCR were calculated according to Brady
(1868).
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IV- Histopathological studiea:

Speeimens of heart, liver, kidney, intestine,
spleen, thymus and bursa of scarifled birds
from all groups were fixed in 10 % neutral for-
malin, embedded in parafMn, sectloned at 5-
micron thickness and stained with Haematox-
ylin and Eosin for histopathological examina-
tion (Bancroff et al., 1900).

V- Statiatical analyais:

Data collected from the haematological and
serum biochemical analysts 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 carricd out using one way
ANOVA with Duncan multiple 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 secn In the infected non
treated group came in agreement with Hanan
(2002) and Fatma (2006). This elevation
might be due to hepatic injury during the de-
toxification of E colf bacterial toxin (Marcel
1994). Our pathological rcsults rcvealed de-
generation and atrophy of hepatocytes (fig.1).
On the other hand, thc reduced level of AST
enzyme observed in infected trcated groups
compared to the infectcd non trcated, might
be due to Improvement in the physiological
condition of the liver and increase in thc he-
patic metaholic 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 (2008).
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Total proteins and albumin were signifl-
cantly deercased in the infected non treated
group indieating hepatie damage because the
liver is responstble for the production of a
great proportion of plasma protetn (Coleas,
1988). These results were similar to Marcel
(1994); Mona (1995). Dooley et al., (1988)
reported that the infection with E colt increase
the breakdown of plasma protein, increase
the renal excretion and impaired protetn ayn-
thesis as a result of liver disorders caused by
colibacillosts. On the other hand, at 4 and 6
weeks age, total proteins and globulin were
significantly inercased but albumin was non
significantly changed in treated and infected
treatcd groups fed S. cerevisiae, the Increase
in total protein in chickens fed the S. cerevi-
slae diet may be related to increased produc-
Hon of other serum protein fractions as globu-
lin, These reaults came In agreement with
Fleicher et al.,, (2000), but disagree with
Abaza et al., (2008) who reported no signifi-
cant effcct on serum total proteln, albumin
and globulin.

Concerning the results of renal function
tcsts, showed significant increase in the levels
of uric acid and creatinine in the infected non
treated group all over the experimental period.
Coles (1988) 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 {1904); Hanan (2002)
and Fatma (2008) reported that the experi-
mental infection with E coll canse clevation 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 mlld focal
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interstitial aggregations of mononuclear cell
infiltrations consists of macrophages and few
lymphoeytes (fig. 2). While, the levels of creati-
nine and urie acld deereased in the infected
treated groups at 4 and 6 weeks. Thcsae rc-
sults disagree with Shareef and Al-Dabbagh
(2009) who found no effeet of S. cerevisiae on
urie acid level In blood.

Lysozyme {s one of the most important fac-
tors of innate tmmunity, possessing antimi-
crobial action against a wide range of microor-
ganisma due to eationie nature of protein and,
in g lesser degree, due to muramidase act{vi-
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., (1996) and Bagni et al.,
(2008) reported significant Increase in serum
lysozyme activity post dietary yeast beta-
gluean in mice and sea bass. Truchlinaid et
al., (2006) recorded that beta- glucan supple-
mentation in turkey hens increased some in-
dices of unspeeific Immunity {lysozyme activi-
ty). Gao et al., (2008) studied the effect of
supplemental yeast culture In broiler dtets for
42 days on immunomodulatory functions,
and found that yeast eulture increased serum
lysozyme activity, These results eame In har-
mony with the histopathological results,
where there was facal hyperplasia of lymphold
organs in the treated groups, but there was
lymphoid depletion in the Infected non treated
group (flg. 5, 6, 9 and 12).

Serum bactcricidal activity was significant-
ly increased in treated and infected treated
groups, and significantly decreased in Infect-
cd non treated group in comparison with the
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control. Yuming et al., (2003) reported that
dietary f-glucan supplementation inereased
the macrophage phagocytic activity in broil-
ers. Yun-CheolHeut et al., (2008) recorded
that B-glucan treatment significantly en-
haneced phagocytlc actlvity. Huff et al,
(2010) stated that the numbers and percent-
agea 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., (2003) 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
{n brollers dtet.

The present results of increased body
welght, weight gain, decreased total feed In-
take and decreased feed conversfon 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 (2009). Also, Yalein et al (1993)
and Yadav et al (1884) found better
weight gain and conversion index in broller
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-
eacy of the immune system, improved intesti-
nal lumen health, and increased digestion
and absorption of nutrients, whieh resulted In
better performance. These results are proved
by the histopathological findings, where S. ce-
revisiae showed normal architecture of eplthe-
ltal lining the villi (flg. 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 ratio comparcd 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 (Crujckahank 2002). The patho-
logical results of the infccted treated groups
showed mi{ld vacuolar degeneration of intesti-
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nal eplthelium (fig.11). On the other hand,
the infected non treated group showed re-
duction in the growth, this may be due to
toxdn production, utilization of nutrients es-
sentlal 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
studles, where degeneration, nccrosis and
sloughing of intestinal epithelilum and leuko-
cytic inflltratton, in addition to atrophy of in-
testinal glands in thc infected none treated
group (fig.4).

From the prcvious results, we can- con-
clude that Saccharomyces cerevisiae added to
the chicken ration at 2% has a potentiating
on the growth rate, speclfic and non speclfic
immune rcsponses in broilers.
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Table (1): Some biochemical parameters (Mean £ S.E.) in chickens experimentally infected
with E coli and administrated Saccharomyces cerevisiae for 4 weeks.

Group AST T.P Alb, Glob. A/G Uric acid | Creatinine
TU/L gm/d] gm/d] gm/dl ratio mg/di mg/dl

I 163.0d 4,00¢c 1.88a 2.12b 0.89a 3.58d 0.43ab
+2.07 +0,18 +0.1] #0.15 +0.08 +0.09 £0.05
T 165.1d 6.05b 1.93a 4,162 0.47b 3.50d 0.27c
+2.67 +0.74 =0.14 +0.67 +0.07 +0.22 +0.02
1 160.1d 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¢ 6.68a 2.00a 4.68a 0.44b 7.34ab 0.44ad
+1.50 +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¢c 0.35bc
+2.16 +0.16 £0.19 £0.31 +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/dl em/dl ratio mg/dl mg/dl

I 190.3b 4.13¢ 1.93a 2.20cd 0.88a 4.50a 0.47a
+1.38 1+0.03 +0.04 +0.04 +0.04 +0.17 +0.03

II 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 4.17¢ 1.90a 2.27cd 0.85a 4.78a 0.45a
+4.65 £0.13 +0.13 +0.10 0.09 +0.39 +0.02

\V/ 188.9b 4.32b¢ 1.98a 2.3bcd 0.87a 4,762 0.48a
+2.58 =0.07 +0.12 +0.12 +0.09 +0.32 +0.02

VI 246.94a 3.634 1.46b 2.184 0.67a 4.90a 0.50a
+2.66 +0.11 +0.09 +0.08 +0.05 £0.19 0.0l

Means with the same [etter in the same column are non significant at F<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.

Lysozyme activit Bactericida) activi HI titer
Group y lyl_l.g/ml y mm ty

I 0.69c¢ 1.68¢c 3.46d

+0.07 +0.25 (.22

It 0.94b 2.61b S5.41c

+0.05 +0.20 +0.24

T 1.68a 3.02a 8.69a

+0.06 +0.38 +0.42

v 0.74¢ 1.12d 3.674

+0.07 +0.29 £0.30

v 0.82¢ 1.75¢ 5.89¢

£0.09 +0.34 +0.38

| Vi 0.48d 0.72e 2.00e
| £0.04 | 10.16 £0.28

Means with the same letter in the same ¢olumn 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.

Lysozyme activit Bactericidal activit HI titer
Group 4 lyp'l.g/ml y nm y

I 0.73¢ 1.54¢ 3.964
+0.08 +0.18 +0,29

It 1.14b 2,72b 5.61c¢
+0.10 +0.22 +0,32

m 1.74a 4,25g 8.65a
0,15 +0.25 +0.38

v 0.82¢ 1.71c 3.724
+0.09 +0.2] +0.25

v 1.01d 2.98b 5.82¢
+0,12 +0.22 +0.41

Vi 0.52¢ 0.784 2.18e
+0.06 +0.11 +0.14

Means with the same letter in the same column are non significant at P<0.05
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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 Meen body ::‘;‘;Dbt;::i Mean total feed FCR

wt/gm ’ intake, g/bird

1 998a 650a 1260b 1.941a
+14.20 £12.15 +14.21 +0.11

1 1025ab 664a 125tb [.88ab
+18.15 +13.10 112.28 +0.12

m 1175¢ 767b 1298a 1.656
+£15.38 $16.42 +15.28 *0.09

v 828d 482¢ 921c 1.91a
114.15 11291 +12.25 +0.13

v 901e 542d 975d 1,80ab
+14.95 £13.38 +12.92 +0.11

VI 815d 473c 90le 1.94a
11025 19.38 +10.34 +0.10

Means with the same letter in the same column are non significant at P<0.0§

Table (6): Some growth performance paramelers (Mean t S.E.) in chicken experimentally

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

[ Mean body Mean body Mean total feed T FCR
Wt /gm wt gain, /gm intake, kg/bird |
1 1608a 910a 1825a 2.01a
+14.55 *13.14 +15.21 +0.12
m 19552 930ab 1775b 1.91ac
+15.25 $15.32 +24.24 +0.09
v 2176¢c 1001¢c 1725b 1.72b¢
+13.58 +11.98 128,94 +0.10
v 1671d 843d 1625d 1.93ac
B $13.81 $10.52 +15.45 £0.12
Vi 1775¢ 874¢e 1605d 1.84¢
115.05 +10.01 +13.81 +0.09
t l 1650d 835d 1691¢ 2.03a
+11.82 19.82 I +15.96 +£0.14

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

Fig.(2):

Fig.(3):

Fig.(4):
Fig.(8):
Fig.(6):

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

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

Intestine, infected group (E colf only) at 6 weeks, showing degeneration, necrosis and
sloughing of intestinal epitheium and leukocytic infiltration (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 colionly) showing mild to moderate lymphoid depletion of
lymphoid follicles (arrows) and inter-follicular edema(E). H&E. X 40.

Mansours, Vet, Med. J. Val. XII, No. 2, 2010



Abdalla, O. A M.; et al... S5

Fig.(7):
Fig.(8):
Fig.(9):
Fig.(10):

Fg.(11):
Fg.(12):

Liver, treated group (S. cerevisiae only) at 6 weeks, showing mild vacuolar degeneratlon
and congestion of central veins and hepatic sinousolds. H&E. X 40.

[ntestine, treated group (S. cerevisiae only) showing normal histologlcal architecture of
epitheltal cell lining the villi. H&E. X 10.

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

Liver, infected treated group (fed S. cerevisiae and infected with E.colf) 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 degeneratlon of intestinal epithelium. H&E. X 40.

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