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

for 6 weeks, Group 1: control group fed on balanced commercial ration, Group IJ and 
Ill: treated groups fed an balaneed commercial ration supplIed With 0,5% and 2% S. 
ccrevtslae for 6 weeks respectively. Group Wand V Jnfected at one week age With Es­
cherlchIa call straJo 078 and fed on balanced commerclal ration supplied wlth 0.596 
and 2% S. cereVlsiE.e respectively for 6 weeks. Group V1 infected with E. coll at one 
Jreek age and fed on balanced commercJal ratJan, Growth performance were studJed 
allover the experiment. Some bloc/Jemlcal8J1d lI1UJ1unologica1 parameters were alVes­
tigated at 4th and (Jfh week. Also, parts tram the heart, liver, kidney, lnteslJne, 
spleen, thymus and bursa were obtalIled for histopathological examination. 

Our results revealed that elevatJon AST. creatinine and uric acid, whlJe total pro.­
teJn and albUJ11in decreased in infected non tre.:J.ted group when compared With the 
control one. Dietary S, ccrevtsiae supplementation revealed 8lgn1f1cant improved in 

all investlpted parameters. The lmmunalof11cal parameters, lysOZj"I11e, bacterlCidal 
activJty and HI tfter were enhanced in the treated groups fed S, cere~1slae in the In· 

fected treated groups compared With the infected non treated group one. 

We could eonclude that Saccharomyces cerevisiae has prospecttve effect on the 
growth performance, non specJflc and specl11c immune response in broilers. 

3d 

INTRODUCTION 
Antibiotics have been used as feed add1-

tives to Improve growth performance and con­
trol disease in animals, However. antibiotic 
use tcnds to produce antibiotic resIStance and 

residues in anlmal products. ProbJotlea have 
thcrefore become 1mportant as replacement 
reed additlves (Steiner, 20(6), Saccharomyc­

es with protein digestion and high actdle ca­

pacity could prevent antlmietobtal-assocJated 
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diarrhea. (BleWl'cer ct at, 1997). Col1sepU· 
cem1a ts responsible lor worldWide economIc 
losses to the poultry Industry (Oroaa, 1991). 

Pathogenlc Escherichia coli isolates affecting 
poultry commonly belong to certain sero~ 

groups. particularly 078. 01. and 02 {SOjka 

a.ad earne."an. 1961), WIth the advent of 
USing yeast cultures as growth promoters in 

poultry diets, several benef1C1al effects have 

been recorded, DrIed yeast has been used as 
a source of mannan oUgosaccharides and ~* 
gtucans by a number of companies proViding 
antiblotic~replacement products for anlmal 
producUon. j:)~g1ucans and oltgosacchar1des 

are reported to enhance growth promoters 1n1~ 
mune response in poultry (1temaJ et aI •• 2003 

a.rul Huff et 111... 2OOtI1. 

The present study alms to invesugate the 

effect of dietary supplementation of broilers 
with dilferent doses of Saccharomyces cerevi~ 

aise on the growth performance, tmmunomo~ 

dulatory effect and to Investigate the changes 
on hematologtcal picture. serum blochemistry 
as well as pathologtcal alteratJ.ons In broUer 
chicken experlmental Infected with E coJj 

078. 

MAT.lI:RlAL AND METHODS 
1· ExperImental chIcIi:""", 
TWo hundred forty one day old, apparent 

healthy chicks, Cobb breed were obtained 
from Ismatlta· Masr Poultry Company Sera· 
pum CIty, Egypt. Chickens were reared In lit· 
ter under standard environmental and hy­
gtenic condJUons. Chickens were fed on a 
balanced ration (basal diet) free from anttbac· 

tertal agents and water ad ltbltum. All chick· 
ens were subjected to the following vacdna~ 

tion schedule. Hitchner at 5 th day of age, 

Gumboro at 14th day of age and Lasota at 

ISth & 28th day of age. 

_ ...... ...... 
IDgr<IiIImt IO-Il_J [4-8.ew) 

Yellow corn ground'*' 63.75 14.00 
Soyabean% 27,75 14.75 
!¥-Droller eoncentrate% 10 10 
Bone meal % 1 1 
L1mestone ground% 0.50 0.25 
Common salt 2.50 2,50 i 
Methionine 0.' 2.5 

, 

Lysmc --- L50 i 

Calculated cbomlcallUl8lyolll: 
Crude protein (C.P .J% 22 18,04 

ME/R. calorIe/kg dIet 3200 3031 
#BroUer concentrate: Meat meal 55%, FiSh 

meal 35%, Ca.-carbonate 3%. 
'lhe ration IS full·illl the requtremcnts 

according to NRC (National Research Coun­

cUI. 

lI· saocba'"""""", __ (Baker'. 

Jl'Utl: 
Commercial product of baker's yeast man· 

ufacturoo by AKMAYA CO., Luleburgaz. Kirk­

lareli. Turkey was used as a dietary supple w 

mentaUon to brOilers, 

4- IIIrcher1ob!a coli ._ : 

E.coJi stratrt 078 was kindl)' obtained from 
Animal Health Research instItute. Ismall1a. 

6.~tal_gn: 

TWo hundred forty. one day old. apparent 
healthy ch1ckens were classified Jnto equal 6 
groups. Qroup 1; control non treated group 
fed on balaneed commerCial ration free from 
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antlm1crobial agents for 6 weeks. Group D: 
treated group fed on halanced commerc1al ra~ 
tlon supplted with S. cerevtSlae in a dose of 

0.5% (5 gm S. cerevislae! kg ration) for 6 

weeks. OI'oup m, treated group fed on bal· 
anced coiXunerclal ration supplied with S. ce­

revisJae :In a dose of 2.0% [20 gm S, cerevtsiae 

I kg ratIon) for 6 weeks, Group IV: infected 

group with E.colJ at 1 week of age and fed 
from 1 st day of life on balanced commerCIal 
ration supplied \VIth S. ccrevts/ae In a dose of 
0,5% (5 gm S. cerevJ,sJae f kg ration) (or 6 

weeks. Group V: infected group with E,col! at 
1 week of age and fed from 1 at day of life on 
balanced commercial ratton supplied with S, 

cerevisJae in a dose of 2.0% for 6 weeks, 

Group VI: control infected group with E. coli 

at 1 week of age and fed from 1st day of Ufe 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- Pothogenlc1ty tealll, 
E. coli strain 078 was known to be patho~ 

genic to chIckens, 0,6 ml sallne suspenston 
eonta1nJ.ng 2xl07 C.F.U. of E,ca/J (adjusted by 

piate eount technique), One ml of suspension 
was passed Into ten-fold serial dilution In 

sterile 9 ml distilled water; one ml from cach 
tube was inoculated into 2 plates of nutrient 
agar and Incubated for 24 lIm, Determine the 
concentration of the plates containing 200 

colony growth then the dose of infection was 
adjusted, (Macfadd'n , 1980), 

'1-l!lzperlmeu1al In!eetIoo: 
The method deSCribed by A1IrII8d (19721 

was applted in which the infected chicken 

~ V<t.1kd. J. 
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inoeulated with 0.6 ml saline suspenSIon 
containing 2,,107 C.F,U, of E;,coli intra-crop at 

7 days of age, 

I- BIochemteal Parameter .. 
AST, total protem, albumin. creaUnlne and 

urJc acId were determtned ","fth semj­
automatic spectrophotometer (BM~Germany 
50 1 0) using commercJal test kit (Randox Co. 
UK) according to enclosed pamphlets. A/O ra­
tio was calculated according to Kaneko et al .• 
(199'1). 

n- InnnUJlClloillea! Paramelent, 
aJ SUum ~e: Serum lysozyme· was 

dctcnn1ned turbidometrtc assay by the 

method of Parry et aI .• (111651. 
b) BBDtNlcJdsJ .atvtty: Serum bacterici­

dal activity was done following the pro­
cedure ofKA\lltact aI. (1990). 

c) HatItIuI(f(Jfu--- _ Jbr 
& ...... t1e dJJJMfM: vIrII1 IUJtJjIezJ: The 
test is carried out according to ktng and 
HopkIDa (19881 and Chauhan aDd 

Roy (19961. 

m- 0<_ Performance Parameter" 
II) BotV' rtreI{IIlt: 
Each chick was weighed at the beginnlng 

of the experiment (one day old) and at the end 
of every week of 6 weeks of the experiment, 
lndl:V1dual live body WClght was summed and 

divided by the number of chickens of each 

group to obtain the average llve body weight! 
week. (Brad,y 1968). 

b) BotV' rtreI{IIlt pm. _ CODJIW1J,pttOlJ 

(TO) IUJd _ """ ........... ratio (FC/1J: 

The galn in body weight per week. Fe and 
FeR were calculated accordlng to Brady 

(1968'. 
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IV- HlAItGpatho1ogl ..... tudt .. : 
Speetmens of heart. liver. kIdney, intestJne, 

spJeen. thymus and bursa of scarIfied bitds 
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 (Bancrolhl aI •• 111901. 

v- SlaUOt:lcallllllllyalll: 
Data collected from the haematologtca1 and 

serum biochemical analYSIS of treated groups 
of chicks were statistically analyzed in com~ 

pare to control group ustng 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 multiple comparison 

tests. 

RIlSlJI,TS AND DISCUSSION 
Regarding the results of blochem1ca11nves­

tlgaUon as shown In table (J and 2J. the ele­
vated level of AST seen in the infected non 
treated group came in agreement wtth Hanan 
(20021 IUId Fatma (200II), Th,. elevation 
might be due to hepatic injury during the de­
toxification of E col! bacterIal toxin (Marcel 
1994). Our pathological results revealed de­
generation and atrophy of hepatocytes Iftg. l). 
On the other hand. the reduced level of AST 
enzyme observed in infected trcated groups 
compared to the infected non treated, mIght 
be due to improvement in the physiOlogical 
condJtion of the Uver and increase in the he~ 
patte metabolIc reserve (Doblct:l et aL, 200'1), 

Our results of non s1gniflcant changes In the 
AST in the treated groups fed S. cerevisiae 
agreed With _ et aL. (200'7); Shanlof 

aDd AI-Dabbe&h (20091. 

-...,..,... V.t. Med. J. 
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Total proteins and albumin were slgn1fl~ 

canUy deereased in the infected non treated 
group indteatlng hepatie damage because the 
liver Is responsible for the production of a 

great proportion of plasma protem (COlee. 
1986). These results were slmtlar to Marecl 
(l994); Mana (199111. J:IooIey et aL. (19881 
reported that the infection with E coli mcrease 
the breakdown of plasma protein, increase 
the renal excretion and tmpatred protein syn­
thesis as a result of Ihrer disorders caused by 

ooUbactllos1B. On the other hand, at 4 and 6 

weeks age. total proteinS and globulin were 

stgntficantly Increased but albumin was non 
stgnifieantly changed in treated and infected 

treated groups fed S. cerevlsiae, the increase 

in total protein in chickens fed the S. cerevt­
slae diet may be related to increased produc­
tion of other serum protein fractions as globu­
Un. These results came in agreement With 

_or et aI.. (20001. but d!oagree with 
Aba. et aI., (2008) who reported no Signifi­
cant effect on serum total protetn, albumm. 
and globulin. 

ConcernIng the results of renal function 
tests, showed stgntftcant increase tn the levels 
of uric aCid and creatlnlne In the infected non 
treated group all over the experlmcntal period. 

Colea (1986) who reported the increase In 
uric aCid and creatlnine in chickens. in case of 
renal d18ease or due to bacter!.3.l toXinS. Also, 

these results came in agreement With Dooley 
.1 aI .. (111881: Mareel (111941; Hanan (20021 
aDd Fatma (2008) reported that the expert· 
mental infection w1th E coll 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 

Val. X11, NO.:I. Z010 
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interstitial aggregations of mononuclear cell 
J.nfiItrat1ons consists of macrophages and few 
lymphocytes tog. 2), WhUe. the levels of creat1~ 

nine and urie actd decreased in the infected 
treated groups at 4 and 6 weeks. These rc~ 
suits dlsag<ee with Shanoe! IUId Al-Dabbll,llb 
(2009) who found no effect of S. cereV1alae on 

urle acid leveltn bJood. 

Lysozyme is one of the Inost important fac* 
tors of innate immunity, possessing antiml· 
crobial action agatnst a wide range of mlcroor· 
ganlsms due to ealiente nature of protein and, 

in a lesser degree. due to muramtdase actiVI­
ty. Our results were slgn1ftcant increase tn 

the treated and tnfected treated groups. while, 
signtflcant decrease in the infected non treat· 

cd group in comparison with the control 
group. CIca!y et aJ.. (19991_ Baga1 et aI •• 
(2005) reported Significant increase in serum 
lysozyme actiVity pOst dietary yeast beta­
gfuean in mIce and sea bass. Tntcb1tnlikt et 

aI., (2006) recorded that beta- glucan supple­
mentation In turkey hens increased some in­
dices of unspecific immuntty {lysozyme acB\-'!· 

tyl. Gao .t aI.. (2008) studied the elIect of 

supplemental yeast culture In broiler dIets for 

42 dayS on tmrnunomodulatory functions, 
and found that yeast eulture increased serum 
lysozyme activity. These results eame in har~ 

mony With the hiStopathological results, 
where there was rocal hyperplasia of lymphold 
organs in the treated groups, but there was 

lymphOid depletion in the Infected non treated 
group (fig, 5. 6. 9 and 121, 

Serum bactcrlCldal act1v1ty was s:tgnlftcant­
iy increa..'ied in treated and infected treated 
groups, and signtftcantly decreased in infect­
ed non treated group in comparison with the 

~ Vet. M«l. J. 
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control. YuJDIoll et aI .• (20031 repotted that 
dietary Ii-glucan supplementation inereased 
the macrophage phagocytic activity in broU­

ers, Yun..cheolHou1 et aI .. 120031 recorded 
that ~-glucan treatment stgn1ftcantly en­

haneed phagocytic aCtlVity. Huff et aI .• 
12010) stated that the numbers and percent" 
ages of heteroph1ls 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. 

cerevts1ae. JWsabeth et 81 •• (2008) found that 
Sc (0.20%) did not improve the hemagg!.utina· 

tion inhibiting anubody titers in birds fed with 

aflatoxin in diet. however improve the Im~ 
lllunc response of brollers at challenge with 

strain velogen1c of New castle dIsease Virus 
(NDV}, Gao et aI .. 12008) reported that yeast 

culture increased antibody mers to Newcastle 
disease virus, when supplemented for 42 days 

in broIlers dlet. 

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. cere'Visiae in com­
parison with control were disagreed with MIk .. 

ulcc ct aI. 119991 and Ladukar.t aJ. (20(2) 

who reported that problotlc supplementauon 
had no effect on the growth performance of 

b{ollers. While. our results came in agreement 

With 0nItade et aI •• (1999)1UId Shanoe! IUId 
Al-Dahbll,llb (2009~ Also. YaIcIn et aI 1199S1 
IUId Vadav et aI 119941 found better 
weIght gain and conversion index In broller 
when adding yeast in higher percentages (5-

20). Newmatt (1994). SprlDg et aJ.. 120001 
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reported that S. cereY1S1ae lmproved the effi­
eacy of the immune system. lmproved intesti­
nal lumen health, and increased digestion 
and absorptton of nutrIents. WhIch resulted In 
better performance. These results are proved 
by the histopathological ftndJngs. where S, cc~ 
rcVisJae showed normal architecture of eplthe~ 
lIalllnlng the vtll! !fig. 8). Also, Infected treat­
ed groups fed 2% S. cereVlsJae result was 
increased body \¥eIght, weight gain, decreased 
total feed lntake and decreased feed conver­
&iOn ratio compared to the infected non~ 

treated group. S, cerevJsJae could act as a 
growth promotor. because of It is natur.al Im· 

provement of dtge$Ub1llty and absorption of 

nutrients and controUIng infections by enteric 
pathogens (CrutcJrebank 2002). The patho­
lOgical results of the infected treated groups 
showed m1ld vacuolar degeneration of tntest1~ 

30 

nm epIthelium (ftg.l1). On the other hand, 
the infected non treated group showed re­
duction in the growth. thIs may be due to 
toxin production. Utilization of nutrlents es* 
senUai to the host or auppression of mt· 
crobea that syntheSize Vitamins or other host 
growth factors (Cel1k et aI., 20(8). These re­
sults are proved by the histopathological 
studies. where degeneration, necrosis and 
sloughing of intestinal epithelium and leuko-­
cyUc infiltration, in addition to atrophy of in* 
testinal glands in thc infected none treated 
ll'oup (ftg.4). 

From the previous results, we can- con­
clude that Saccharomyces cerevtslae added to 
the chicken ration at 2% has a potentiating 
on the growth rate. speclfic and non specUlc 
tmmune responses in brot!ers, 

VQ/. XlI, NO. JI. JIOI0 
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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. AIG eric add Creatinine 
lUlL _ gm/dl gmldl • ..,Idl ratio mllidl ""'dl 

1 163.0d 4.00c 1.88a 2.12b 0.8911. 3.s&d O.43ab 
±l.0? ±O.l8 ±0.11 .iO.15 ±O.OS =.0.09 :lO.O5 

11 165.1d 6.09b 1.93 a 4.16a OA7b 3.s0d 0.27c 
±?67 ±0,74- ±0.]4 ±0.67 ±0.07 ±0.22 :1:0.02 
160.1d 6.62.b 2,16a 4.46a 0.4% HOd 0.25;: 

1Il 
±1034 ±0.33 ±0.50 ±0.29 ±0.14 ::1:0.16 ±OJ)2 

!92.2c 6.68. 2.00a · 4.68a · 0.44b 7.34ab OA4ab 
IV · · · , 

±1.90 ±0.40 ±0.45 , ±0.59 • ±{U5 ±OA3 ±O_O7 

207.1b 6.78a 2.088 • 4.70a • 0.42b S.03e 0.35be V • • • • • • :±.0.09 ±0.37 ±0.03 ±2,l6 ±O.16 ±0.19 • ±\l.31 • 

• 241.5a 3.22d O.66b I 2.s6b 0-26c 7.76a 0.54a VI • • • =l.03 ±0.43 ±\l.24 ±\l.30 ±\l.O9 ±O.60 ±\l.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 TJ' Alb. Glob. AlG Uric acid Creatinine 
lUlL 2ntIdi 2ntIdi ... Idl ratio meld! m"'.' -------~ . 

I 190.3b 4.13c l.93a nOed O.88a 4.5{1a 0.47a 
±1.38 ±iJ.03 ±O.O4 ~O.Q4 ±0.04 ±0.17 :t{).Q] 

II 191.86b 4,49bc L96a 2.5lbc Q,79a 4.7711 O.J.llb 
±3.29 ±\l.Q9 ±0.07 ±0.11 ±O.O6 ±0.17 -0.02 

III liUb 5.068 2.02, 3,04a 0.678 4.60a 0.11, 
±0.s4 ±\l.19 ±!l.14 *0.14 ±0,06 ±O.IS ±O.O2 

191.6ib 4.17c 1.9011, 2,27cd 0.85a · 
4.7811, 0.45a IV · ±4.65 >OJ3 ±!l.ll ±O.10 0.09 · ±O.39 ±0.02 · · 

i 1.98a · 188.9b 4.32bc 2.3bcd · 0.878 4.168 OASa V · ±;l.SS ±0.07 I ±0.12 ±0.12 
, 

±0,09 ±Q.32 ±0.02 , 

246.94a 3.630 1.46b 2.180 
, 

0,67a 4.90a 0.5011, VI 
±2.66 ±0.11 ±0.09 .0.08 to,05 ±0.19 ±0.01 

MeWlS With the same letter tn the same column are non significant at P<O,O.s 

81 

· · · · · , 
• • • 
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Table (3): Some immunological parameters (Mean ± S.B,) in chickens experimentally infected 
with E coli and administrated Saccharomyces cerevisiae fot 4 weeks, 

Group 
Lysozyme activity Uacteriddal activity ill titer 

I "!!1m 1 mm 
O.69c 1.68c 3,46d 

, 

I 
, , 

±0.07 ;to.25 ~O.22 
, 

, 
O.94b 2.61b SAte 

II 
±0.05 ;1;0.20 ±(>." , , , ... 

I 
, 1,68a 3,02. 8.69. , III , 

±0.06 ±O.38 ±1J.4' , 
.~. ., 

O.74c 1.l2d 3.67d , 
IV 

:to.07 ±0.29 oi).30 

V 
O.82c 1,75c 5.89c , 

;1;0.09 ±0.34 to.3S 
, 

, , 

OASd O.72e 2.00e I 
VI , 

±O,04 ±0.16 ±0.28: 
, , , 

Means WIth till: same letter ill the $l)me column are Don lllgmficanl a1 P<O.05 

Table (4); Some immunological parameters (Mean ± S.B.) in chickens experimentally infected 
with E coli .and administrated Saccharomyces cerevLfine for 6 weeks. 

Group 
Lyso:r:yme activity Baderiddal activity m tittr 

'''''''''1 mm 
O.7lc 1,54c 

, 
3.96d , 

1 I 
'O.OS ±O.1 g. , ±0.29 , , 

, 1.J4b 2.72b , 's,6Ic 
II 

, , 

.0.10 :1:0,22 oi).J2 

III 
1.74a 4,25a g,65a , 
±0.15 ±il25 ±(>.38 

, 
, 

0.82<: L11c 3.72d 
, 

IV 
, , , 

.0.09 ±-o.21 ±<l.25 , , , 
, 

Uld 2.98b 5.B2c , 
V 

:i:OJ2 :1::0,22 odlAI 

VI , 0.12e O.7Sd 2.18-e 
I , ±O.06 ±O,ll :1::0,14 

Means With the same letter in the samecolwnn are non slgmficant at P<O,OS 

8:1 
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Table (5): Some growth performance parameters (Mean 1. S.E.) in chicken ex.perimentally 
Infected with E coli and administrated Saccharomyces cerevisiae for 4 weeks, 

I I Mean body , , 
G ,Mean body, wi' I Mean total fud FeR rl}up gam, gm , 

wUgm intake, glbird I , , , i.. ··-cc-, 
998a 6S0a 12Mb 1.9413 

, 
, 

I , 

i 
i , 

L 

J +14.2{) , ±12,IS + 14,2] ±O.ll 
, 1025ab 664a , 12S1b I,Sl!ab 

Jl 
, , 

+U.IS ±13.10 ±12.28 , +0.12 
I 
. I 

1175c 767b 1298a 1.69b 
III , , 

.tIS')! ±16.42 +15.28 , :to.09 

IV 
!2Sd 482c 921c 1.91a 

±l4.15 ±12,91 ±12.2S , +0.13 

90le 542d 975d 1.80 .. b 
V 

+14.95 i13.33 ±12.92 ±0.11 

VI 
8l5d 473c , WI, 1.94a 

±10.25 , ±9,38 ±10.34 ±O,IO , . , 
MeaDS with the same Jetter m tbe same column are non significant at P<O.05 

Table (6): Some growth performance parameters (Mean ± S.B.) in chicken experimentally 
infected with E coii and administrated Saccharomyces cerevisiae for 6 weeks. 

J 
Mean body , Mean body Mean total feed FeR 

i'-" W'/2m wt eain '2n'!. Intake. k2/bird 
19083 910a 1825& 2,01a 

lJ 
, 

±14,55 ±13J4 ±15,2t 
, 

+0.12 , 
19558. 930ab 1775b 

, 
t.91ae , III + 15.25 i ±I5.32 ±24.24 I +0.09-, 

2176c IOOle [725b , 
1" nbc IV 

, 
±13,58 

, 
±11.98 +28.94 

, 
+0.10 , , 

1671d , 843d 1625d 1.93ac 
V ±13,81 ±10.52 ±15.45 , iO.12 

, 
VI 

1775e 874e 160Sd 1,84c 
± 15.05 , ±lO.OI ±13.81 ±O.O9 , 

, , 

1 
IMOd 835d 169[c 2.03a 

i I ±11.82 ±9.82 ±15.96 ±O.14 , 

~ With the $MlC Jetter m the same column Me non significant lit P<Q,OS 

, 

. ' 

. 
I 

I 
I , 

I , 
< 

, , 

ss 
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ng.(1): liver, lnfected group (E coli only) at 6 weeks, shOWIng congestion (e) 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. 

ng.(2): kidney, Infected group (E coli only) at 6 weeks, shoWing congestion of blood vcssels and 

mUd focal Interstitial aggregations of mononuclear cell infiltrations consists of macro­

phages and few lymphocytes. H&E. X 40. 

ng.(3): Heart. Infected group (E coli only) at 4 and 6 weeks, shoWing thickenlng of pericardium 

due to fibrinous exudation, congestion of blood vessels and Infiltration with macrophag­

es, and small number oflymphocytes and plasma cells H&E. X 10. 

ng.(4): intestine, 1t1!ected group (E coli only) at 6 weeks, shOWing degeneraUon, necrosis and 

sloughing of Intestinal epithel1um and leukocytic Infiltration (L). H&E. X 10. 

ng.(6): Spleen, infected group (E coli only) showtng lymphoid depletion In the whIte pulp and 

pert-arteriolar sheathes. H&E. X 10 

ng.(8): Bursa, infected group (E coli only) shOWing mild to moderate lymphOid depletion of 

lymphOid follicles (arrows) and Inter-follicular edema(E). H&E. X 40. 

Mamroun!, Vet Med. oF. Vol. XII. No.:I, :1010 
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r.a,.(7): Liver, treated group (5. cereYlsJac only) at 6 weeks. shoWing mild vacuolar degeneration 
and congesUon of central veins and hepaUc stnousolds. H&E, X 40. 

Pig.(S): Intestine. treated group (5. cerevisJae only) shoWing normal histologIcal architecture of 
epltheUal celll1n1ng the v1ll1. H&E. X 10. 

PII.(9): Thymus, treated group (S. cereYisJac only), the 2% dose shoWing focal hypcrpla.ala. 
alonJ With mUd congestion of blood vessels. H&E. XIO, 

"..(10): Ltver, Infected treated group (fed S. cerevisJ.ae and Infected With E.coll) at 6 weeks. 
showmg vacuolar degeneration of hepatocytes M and mOd hyperplasia of portal area 
(arrows). H&E. X 10 . 

.... (11): Intestine, infected treated group [fed S. cereyjsJae and Infected v.1th E.coUJ at 4 weeks. 
showing mild vacuolar degeneration of intestinal eplthelium, H&E. X 40, 

F1&-(12): Bursa, infected treated group (fed S. cereYisJae and infected with E.colt) at different 
ages. all doses showed slight. mUd focal depJetIon of lymphoid follicles wtth mild tnter­
follicular edema. H&E. X 10. 
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