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Pregledni rad

PREBIOTICI – SAVREMENA STRATEGIJA 
U STIMULACIJI RASTA ŽIVOTINJA

Kratak sadržaj

Da bi se postiglo pove!anje proizvodnje i poboljšanje kvaliteta namirnica animal-
nog porekla, pored osnovnih hraniva u smeše se dodaje veliki broj aditiva koji imaju 
razli#ite namene. Poslednju deceniju karakteriše ispitivanje mogu!nosti stimulacije rasta 
koriš!enjem $ zioloških potencijala i mehanizama životinja. Prebiotici predstavljaju 
nesvarljive sastojke hrane koji povoljno deluju na doma!ina selektivno stimulišu!i rast 
i/ili aktivnost jedne ili ograni#enog broja vrsta bakterija u digestivnom traktu, #ime 
poboljšavaju zdravstveno stanje doma!ina. Prebiotici direktno stižu u kolon doma!ina, 
poseduju sposobnost da se selektivno fermentišu i pomažu održavanju eubioze, prven-
stveno koriš!enjem od strane poželjne mikro& ore i pove!anjem ekskrecije nepoželjne 
mikro& ore fecesom. Pored lokalnog, prebiotici mogu ispoljiti i sistemski, imunomodu-
latorni efekat. Pove!anje imunološkog odgovora je uglavnom rezultat dejstva prebiotika 
na makrofage i monocite i ogleda se u stimulisanju fagocitoze, osloba'anju arahidonske 
kiseline, leukotriena, interleukina, interferona i tumor nekrozis faktora. Na opisane na#ine 
prebiotici doprinose pove!anoj vitalnosti životinja, smanjenju gubitaka i poboljšanju 
iskoriš!avanja hrane, #ime se postižu optimalni proizvodni rezultati i povoljan ekonom-
ski efekat pa ve! duže vreme u svetu predstavljaju integralni deo mnogih industrijski 
proizvedenih smeša za ishranu životinja. 

Klju!ne re!i: prebiotici, stimulatori rasta, eubioza. 
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PREBIOTICS – MODERN STRATEGY IN GROWTH STIMULATION 
OF ANIMALS

Abstract

In order to achieve increase in production and improving the quality of foodstuffs of animal 
origin, beside of the basic nutrients a large number of additives, which have a variety of 
purpose, is added in to a feed mixtures. The last decade is characterized by the examina-
tion of possibilities for stimulating the use of physiological potential and mechanisms of 
animals. Prebiotics are indigestible food ingredients that bene$ cially affect the host by 
selective stimulation of the growth and/or activity of one or a limited number of species 
of bacteria in the digestive tract, which enhance the health of the host. Prebiotics are deli-
vered directly to the colon of the host and have the ability to be selectively fermented and 
thereby they help in maintaining of eubiosis, primarily being used by desirable micro& ora 
and increasing excretion of undesirable micro& ora throughout feces. Beside the local, pre-
biotics may exhibit systemic immunomodulatory effect. Increase of the immune response 
is mainly due to the prebiotic effects on macrophages and monocytes, and is re& ected by 
stimulation of phagocytosis, the release of arachidonic acid, leukotriene, interleukins, in-
terferons and tumor necrosis factors. On the basis of described mode of action, prebiotics 
contribute to the increased vitality of the animals, reduce losses and improve feed ef$ ciency, 
thus achieving optimall production results and a favorable economic effect and because 
of that, for a long time, in the world, they represent an integral part of many industrially 
produced feed mixtures.

Key words: prebiotics, growth stimulators, eubiosis.
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L,"#+,2"()5+/*()>+,.2$+() FLK)4+(".$"().$)06$<,6)>$%)-,-(#,5)0#&6/2(#,+()+(0#(=)-,3).$),52$-"()5+/*()F?;!K)-,>&.(2()4+("/)0()-,-(#3,6)*+$>&,#&3()Fq&,;V,0K)/)3,2&;1&"&) *+$*,+/1$",.) ,-) 0#+("$)*+,&%',@(1(=)H) 35N#,"()4+("$9 q&,;V,0) Fe22#$B4) !"Br=):OeK) .$0#$)*+,&%',-)-,>&.$")$30#+(3B&.,6)6("(";,2&5,0(4(+&-() &%) 0*,2.(<".$5) -$2()7$2&.03,5)%&-()3'(0B()Saccharomices cerevi-

siae var. boulardii.)A,3,6),52$-()"&.$)-,<2,)-,)*,+$6$7(.()%-+('0#'$",5)0#(".(=)3(,)"&)-,) /5&"/7() >+,.2$+() /) $30*$+&6$"#(2"&6)5+/*(6(9):*,#+$>,6)*+$>&,#&3(),0#'(+$"().$)0#(#&0#&13&)%"(1(.",)F*pI9ISK)'$7()#$2$0"()6(0()&)*+&+(0#)>+,.2$+(=)3(,)&)"&8()3,"%/6(;B&.()4+("$=)<#,).$)+$%/2#&+(2,)>,2.,6)3,"'$+;%&.,6)FQ=dba)"(0*+(6)H=Q^bK)/),-",0/)"()3,"#+,2"/)5+/*/)F#(>$2()HK9

Tabela 1.)O&+,'&"03&)0(0#(')*,#*/"&4)3+6"&4)06$<()%()&04+("/)>+,.2$+(j+("&'( ) ) ) ) ) ) ) ) ) ) ) ) ) / ) c ) 0 6 $ < $)Q )H )bL/3/+/% Sa9^b ab9bI a^9^SO,.&"()0(16( Ha9bI QS9bI Q^9IIG&>2.$)>+(<",=)aSc J9II J9II ;O/"B9)0(16(=)JJc ; S9II a9IIP2/#$")3/3/+/%"& a9II a9II J9IIV(0# b9II b9II H9IIO#9)3+$-( Q9QI I9^I Q9IIC&3(29)M,0M(# Q9bI Q9bI Q9IIO, I9HI I9HS I9HSV$#&,"&" I9QH ; ;i&%&" I9HS I9QS ;nVC Q9II Q9II Q9IIs QII9I QII9I QII9I

Tabela 2.)D+,&%',-"&)+$%/2#(#&)$30*$+&6$"#(2"&4)5+/*()>+,.2$+(D(+(6$#(+ ))))))))g30*$+&6$"#(2"()5+/*(L,"#+,2()L ?52$-"()?;!D$+&,-),52$-()Q–HQ9)-("D+,0$1("t)-"$'"&)*+&+(0#=)u5v HS9QQwH9^d)( H^9SSwH9^S)>D+,0$1(")-"$'"&)/",0)4+("$=)u5v Jd9HR J^9QRL,"'$+%&.()4+("$=)u35v Q9RHb Q9^QbD$+&,-),52$-()HQ–bS9)-("D+,0$1("t)-"$'"&)*+&+(0#=)u5v SJ9ddwa9SR Sb9I^w^9SaD+,0$1(")-"$'"&)/",0)4+("$=)u5v QbI9aS QQI9QRL,"'$+%&.()4+("$=)u35v H9bdQ H9I^aD$+&,-),52$-()bS–JH9)-("D+,0$1("t)-"$'"&)*+&+(0#=)u5v aS9RQwd9aI)x ^d9I^w^9II)[D+,0$1(")-"$'"&)/",0)4+("$=)u5v QJI9R^ QHR9IRL,"'$+%&.()4+("$=)u35v H9QbR Q9aSbD$+&,-),52$-()Q–JH9)-("D+,0$1("t)-"$'"&)*+&+(0#=)u5v JQ9RawJ9^Q)( JJ9SdwJ9^a)>D+,0$1(")-"$'"&)/",0)4+("$=)u5v RQ9QR dQ9dJL,"'$+%&.()4+("$=)u35v H9Q^b Q9dba
*Vrednost izražena kao X ±Sd  a, b, c, d p<0.05  x, y, z, w p<0.01
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Prebiotici – savremena strategija u stimulaciji rasta životinja!%"$#&) *,-(B&) 0/) /) 0(52(0",0#&) 0() *,;-(B&6() -,) 3,.&4) .$) -,<2() '$7&"() (/#,+()FL/6*+$B4#)&)0(+9=)QRRdU)G,B4=)QRRdU)D$;#$+0$"=)QRRdU)\$]6("=)QRRRU)D/*('(B) &)0(+9=) QRRdK)3,.&) &0#&1/)-() 0$)3,+&<7$".$6)*+$>&,#&3() /) &04+("&) >+,.2$+() ,0#'(+/.$)'$7&)-"$'"&)*+&+(0#)%()HcZac9)L,"'$+%&.()4+("$=)3(,)&"#$+(3B&.()*+&+(0#()&)3,"%/6(;B&.$=).$-(").$),-)"(.>,2.&4)*,3(%(#$2.()$3,;",6&1",0#&)*+,&%',-".$=),-",0",)3'(2&#$;#()4+("$)&)".$"&4)6,5/7",0#&)-()%(-,',2.&)0*$B&E&1"$)&)'&0,3$)*,#+$>$)62(-&4)8&',#&;".()/)*,+(0#/9)G$%/2#(#&)-,)3,.&4)0/)-,<2&)D$#$+0$")FQRRdK)&)f2$66&"5)&)0(+9)FHIIJK)*+&)/*,#+$>&)*+$>&,#&3()/)&04+("&)>+,.2$+()/3(%/./)"()*,>,2.<(".$)3,"'$+%&.$)4+("$)%() ScZac=) -,3) D/*('(B) &) 0(+9) FQRRdK)&%",0$)*,>,2.<(".$),-)QSc)/),-",0/)"()

3,"#+,2"/)5+/*/)>+,.2$+(=)<#,).$)/)032(-/)0()+$%/2#(#&6()&%'$-$",5)$30*$+&6$"#(9G$%/2#(#&)6&3+,>&,2,<3&4) &0*&#&'(".()F#(>$2() b

:) 032(-/)0()*+$-0#('2.$"&6)+$%/2#(#&;6()0/)&)*,-(B&)-,)3,.&4).$)-,<(,)O*+&"5=)FQRRaK=) 3,.&) .$) /*,#+$>,6)V?O) /#'+-&,)06(".$")>+,.)3,2&M,+6()Fd9dI)*+$6()d9SJ)2,5)mf:N5K)/)B$3/6&6()#+$#&+("&4)>+,.2$;
+(=)<#,)0/)*,#'+-&2&)&)o(6+,%)&)0(+9)FHIIJK9)G('",#$8()/)6&3+,*,*/2(B&.&)-&5$0#&'",5)#+(3#(),6,5/7('() $E&3(0",)'(+$".$) &) +$;0,+*B&./) 4+("2.&'&4)6(#$+&.() 4+("$=) &";-/3/.$)("(#,603$)&)E&%&,2,<3$)*+,6$"$)/)

Tabela 3 9)V&3+,E2,+(t) /) &0*&#&'(",6) B+$'",6) 0(-+8(./) #("3,5) &) -$>$2,5) B+$'()>+,.2$+()F2,5)mf:N62KD(+(6$#(+ ))))))))))))g30*$+&6$"#(2"()5+/*(L,"#+,2()L ?52$-"()?;!C/,-$"/6)>+,.2$+(:39)>+,.)>(3#$+&.( a9^^wI9Qb a9^dwI9I^
Lactobacillus sp9 a9RSwI9QQ a9RHwI9IR
Escherichia coli a9QbwI9QJ( S9RJwI9HQ>
Streptococcus sp9 a9SJwI9QJ( a9aJwI9I^>
Clostridium sp9 S9QSwI9^bx b9dIwI9QS[m$3/6)>+,.2$+(:39)>+,.)>(3#$+&.( d9QdwI9I^ d9IdwI9Ia
Lactobacillus sp. ^9dJwI9Id ^9RbwI9IR
Escherihia coli ^9dbwI9QRx ^9bJwI9IR[
Streptococcus sp9 ^9RHwI9Id ^9RSwI9QI
Clostridium sp9 d9IJwI9HHx ^9^HwI9QS[

*Vrednost izražena kao X ±Sd  a, b, c, d p<0.05  x, y, z, w p<0.01
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living Gut, An Introduction to Micro-
organismus in Nutritio.)m,"#$x#)D/>2&;B(#&,"0=)i$&B$0#$+04&+$=):L9^9) fe?=) f,,-) ("-) e5+&B/2#/+$) ?+5("&;%(#&,") ,M) #4$) :"&#$-)\(#&,"0=) HII^9)fe?)A$B4"&B(2)V$$#&"5),")D+$>&,#&B0=)O$*#$6>$+)QSZQa9)fe?=)G,6$=)!#(2[9d9) f2$66&"5=) o9) O9=) f+$&#(0=) o9) G9) O9=) f,";#,/+(=)D9=)V,"#("4&"&=)\9)G9=)e++/-(=)o9)O9) FHIIJKT)Effects of different growth 
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promoters on the performance of bro-
ilers9) e>0#+(B#) q,,39) D+,B$$-&"50) ,M)e22#$B4z0)HI#4)e""/(2)O[6*,0&/6=)b^9R9) f2,+[=)m9)V9=) o,"$0=)V9)i9=)V&22$+=)q9)f9=)l(++$"=)o9)O9)FQRRSKT)Regulatory roles 
of tumor necrosis factor alpha and 
interleukin-1-beta in monocyte chemo-
attractant protein-1-mediated pulmo-
nary granuloma formation in the rat.)e69)o9)D(#4,29=)QJaT)JSIZJaH9QI9)P&>0,"=)G9)P9=)G,>$+M+,&-=)q9)V9)FQRRSKT)
Dietary modulation of hyman colonic 
microbiota: Introducing the concept 
of prebiotics=))o9)\/#+9)QHST)QJIQZQJQH9QQ9)P+$2()g9)G9)FHIIaKT)Withdrawal of an-
tibiotic growth promoters from pig 
nutrition – effects and future.) D,29) o9)\(#9)OB&9=)O/**29=)bT)QSZHH9QH9)j$22$"-,,+"=) g9) )l9) FQR^RKT)Bene!ical 
physiological activity of leguminous seeds9)|/(2&#(0)D2("#(+/6=)HRT)HH^ZHJJ9Qb9)o(6+,%=)C9=)l&2&B%3&$]&B%=)e9=)?+-(=)o9=)l$+#$2$B3&=)A9=)O3,+/*&"03(=)o9)FHIIJKT)G$0*,"0$)#,)-&$#0)0/**2$6$"#$-)]&#4)M$$-) ("#&>&,#&B) ,+)6(""(") ,25,0(BB;4(+&-$0) &")>+,&2$+) B4&B3$"09)e>0#+(B#)q,,39) D+,B$$-&"50) ,M) e22#$B4z0) HI#4)e""/(2)O[6*,0&/6=)JS9QJ9)o("$]([=)m9)e9)FQRRbKT)Scienti!ic Ame-
rica9)O$*#$6>$+=)^bZ^R9QS9)o,/(/2#=) A9=) i$*(5$=)P9=) q$+"&5(/-=)e9=)A+&"$2=) D9) e9=) f+(-&"=) m9=)l&$+/0%$03&=)o9)V9=)i&"#,"=)e9)j9) FQRRSKT)Has Swan 
failed9)n$#9)G$B9=)QIJT)bHR9Qa9)L$""$-[=)V9)A9=)q(#$0=)D9) o9=)l4$(#2$[=)m9)i9=)G,4+>(B4=)V9)O9)FQRRSKT)Discrete 
pathways for arachidonic acid release 
from tanin versus beta-glucan-stimu-

lated rabbit alveolar macrophages9) o9)i$/3,B[#$)q&,29=))SdT)HJQZHJd9Q^9)L,3,04&0=)D9) i9=)l&22&(60=)C9) i9=) m,,3=)o9)e9=)C&)i/%&,=)\9)G9)FQR^dKT)Increased 
resistance to Staphylococcus aureus 
infection and enhencement in serum 
lysozym activity by glucan9) OB&$"B$=)QRRT)QbJIZQbJH9Qd9)L/6*+$B4#=) !9=) W,>(B=) D9=) O&03$=)n9=) O$M;#,"=) e9) g9=) O*+&"5=) D9) FQRRd): Effect of 
dietary mannan oligosaccharide level on 
performance and nutrient utilization of 
broilers. Poster. U: Biotechnology in the 
Feed Industry9)D+,B9)e22#$B40)QJ#4)e""/(2)O[6*,0&/69)Fg-9T)A9)DW9)i[,"0K=)\&B4,2(;0'&22$)L$"#(B3[=)g"B2,0/+$)B,-$=)IQa)m9QR9)i$03$=) L9) i9=) o$'"$=) m9) o9=) m,,"=) m9) \9)FQRRbKT)Effect of oligosaccharide addi-
tions on nitrogen corrected true meta-
bolizable energy of soy protein concen-
trate9)D,/2#9)OB&9=)^HT)aaJZaad9HI9)V(BC,"(2-=)f9)FQRRSKT)Use of immuno-
stimulants inagricultural applications9):T)q&,#$B4",2,5[)&")#4$)f$$-)!"-/0#+[9)D+,B9)e22#$B40)QQ#4)e""/(2)O[6*,0&/69)Fg-9T) A9) D9) i[,"0K) \&B4,2(0'&22$) L$";#(B3[=)R^ZQIb9HQ9)V&%/",=)A9=)L&",04&#(=)A9=)W4/("5=)m9=)!#,=)j9=)V([/%/6&=) y9) FQRRS): Antitumor-
active heteroglycans from Niohshimeji 
mushroom, Tricholma giganteum. q&;,0B&9)q&,#$B49)SRT)SadZS^Q9HH9)V,+("=)m9)e9)FHIIJKT)Functional com-
ponents of the cell wall of Saccha-
romyces cerevisiae: applications for 
yeast glucan and mannan9)\/#+&#&,"(2)q&,#$B4",2,5[) &") #4$) f$$-) ("-)f,,-)!"-/0#+&$09) D+,B$$-&"50) ,M) e22#$B4z0)HI#4)e""/(2)O[6*,0&/6=)HdbZHRa9



204 !"#"$%&'$()% *+$&', -".+/,%)" 0$.()" 
Veterinary Journal of Republic of Srpska (1'2' 3+)'-Banja Luka), !4,/Vol.XIV, /$/No.2, 143–268, 2014

S. Radulovi! i sar.: 
Prebiotici – savremena strategija u stimulaciji rasta životinjaHb9)V/2=)e9)o9=)D$++[=)f9)P9)FQRRJKT)The role 

oligosaccharides play in animal nutri-
tion.) f$$-)V("/M(B#/+$0) m,"M$+$"B$=):"&'$+0&#[) ,M) \,##&"54(6=) i,/54>,;+,/54=)i$&B09)bZS9HJ9)\(#&,"(2)G$0$(+B4)m,/"B&2)FQRRJKT)Nu-
trition Requirement of poultry9)R#4)+$'9)$-9=) \(#&,"(2) eB(-$6[) ,M) OB&$"B&$0=)\(#&,"9)eB(-9)D+$009=)l(04&"5#,")Cm9HS9)\$]6("=)g9)L9)FQRRaKT)Nutrition ma-
nipulation of the gastrointestinal tract 
to eliminate sallmonela and inhibition 
of Campylobacter jejuni colonization 
in chicks by de!ined CE bacteria9)e**29)g"'&+,"9)V&B+,>&,29=)aI=)QQRQZQQR^9Ha9)\$]6("=)L9)FQRRRKT)Feeds with antibi-
otic growth promoters – The oligosacc-
haride alternative.)q&,#$B4",2,5[)G$0;*,"-09)e22#$B4z0)QRRR)g/+,*$("=)V&--;2$)g(0#$+")("-)eM+&B(")i$B#/+$)A,/+9H^9)\$]6("=) L9) g9) FQRRJKT)Mannan oli-
gosaccharides: Natural polymers with 
signi!icant impact on the gastrointestinal 
micro!lora and the immune system=)q&,;#$B4",2,5[) &") #4$)f$$-)!"-/0#+[9)D+,B9)e22#$B40)QI#4)e""/(2)O[6*,0&/69)Fg-9T)A9)D9)i[,"0K=)\&B4,2(0'&22$=)L$"#(B3[9Hd9)\$]6("=)L9)g9)FQRR^KT)Addresing Sal-
monelle control with biotechnology9)D,/2#+[)C&5$0#=)SaT)SSHZSS^9HR9)?4",=)\9=)e0(-(=)\9=)e-(B4&=)y9=)y(-,;6($=)A9)FQRRSKT)Enchancement of LPS 
triggered TNF-alfa (Tumor Necrosis 
Factor) production by (1-3)-beta-D-
glucans in mice9)q&,29)D4(+69)q/229=)Qd=)QHaZQbb9bI9)?3(%(3&=)V9=)e-(B4&=)y9=)?4",=)\9=)y(;-,6($=)A9)FQRRS): Structure- activity 

relationship of (1-3)-beta-D-glucans 
in the induction of cytokine producti-
on from macrophages, in vitro.)q&,29)D4(+69)q/229=)Qd=)QbHIZQbH^9bQ9)?[(+%(>(2=)?9)e9=)m,""$+=)C9)g9=)q2$'&"0=)l9)A9)A9)FQRRSKT)Fructo-oligosaccharide 
utilization by Salmonellae and poten-
tial direct-fed microbial bacteria for 
poultry9)o9)f,,-)D+,#9)SdT)QQRHZQQRa9bH9)D$#$+0$"=) m9) q9) FQRRdKT) Comparative 
effects of ZooLac, Bio-Mos and Bio-Pro 
on performance of broilers to 36 days9)D,0#$+9):T)q&,#$B4",2,5[)&")#4$)f$$-)!";-/0#+[9)D+,B9)e22#$B40)QJ#4)e""/(2)O[6;*,0&/69)Fg-9T)A9)D9)i[,"0K)\&B4,2(0'&22$)L$"#/B3[=)g"B2,0/+$)B,-$=)SQ=)QaI9bb9)D$#$+0$"=)V9)V9=)O#$(-6("=)G9=)l&22&(60=)o9) C9) FQRRJKT)Human neutrophils are 
selectively activared by independent li-
gation of the subunits Cd 11B/CD18 in-
tegrin9)o9)i$/3,B[#$)q&,29=)Sa=)̂ IdZ^Qb9bJ9)D4(MM=) j9) o9=) L/+#%6("=) m9) D9) FQRdJKT)
The Yeasts, a Taxonomic Study9) g20$;'&$+) q&,6$-&B(2) D+$00=) e60#$+-(69=)HSHZHaH9bS9)D,$&34(6*4(=) A9=) q/"B4(0(3=) m9)FHIQQK9)Comparative Effects of Sodium 
Gluconate, Mannan Oligosaccharide 
and Potassium Diformate on Growth 
Performances and Small Intestinal 
Morphology of Nursery Pigs9) e0&(";e/0#9)o9)e"&69)OB&9)HJFaKT)dJJZdSI9ba9)D/*('(B=) O".$8("(=) O&",'$B=) W9=) o$+;3,'&7=)q9) FQRRdKT)Rezultati koriš$enja 
manan-oligosaharida u ishrani brojle-
ra.)\(/3()/)8&'&"(+0#'/9b^9)G,B4=)m9)FQRRdKT)Effect of Bio-Mos and 
Flavomycin on commercial broiler 
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performance. Poster,) q&,#$B4",2,5[)&")#4$)f$$-)!"-/0#+[9)D+,B9)e22#$B40)QJ#4)e""/(2)O[6*,0&/69)Fg-9T)A9)D9)i[,"0K)\&B4,2(0'&22$)L$"#/B3[=)g"B2,0/+$)B,;-$=)SQ=)Qab9bd9)G,0$"=)P9)C9)FHIIJKT)Optimizing the re-
placement of pronutrient antibiotics in 
poultry nutrition. Nutritional Biotech-
nology in the Feed and Food Industries9)D+,B$$-&"50),M)e22#$B4z0)HI#4)e""/(2)O[6*,0&/6=)RbZQIH9bR9)O(3/+(&=)A9=)?4",=)\9=)O/%/3&=)!9=)y(-,;6($=)A9) FQRRSKT)Effect of soluble fun-
gai (1-3)-beta-D-glucan obtained from 
Sclerotinia sclerotiorum on alveolar 
macrophage, activation9)!66/",*4(+;6(B,29=)bI=)QS^ZQaa9JI9)O(2&#=) !9)g9=)P,#0B42&B4=)g9)m9) FQR^^KT) o9)gx*9)V$-9)QJaT)QQdHZQQRJ9JQ9)O('(5$=)A9)f9=)W(3+%$]03(=)g9)!9)FQRRaKT)
Performance of male turkeys to 8 weeks 
of age when fed an oligosaccharide 
derived from yeast cells.)D,/2#9)OB&9=)^J)FO/**29)Q)KT)Sb9JH9)O4(+,"=)\9=)i&0=)j9)FQRRbKT)Carbohydrates 
in cell recognition9)OB&$"#&E&B)e6$+&B("9Jb9)O4,$"&=)o9)m9)i9=)l,"5=)e9)m9)i9)FQRRJKT)
Inhibition of Campylobacter jejuni co-
lonization in chicks by de!ined compe-
titive exclusion cultures9)e**29)g"'&+,"9)V&B+,>&,29)aIT)QQRQZQQR^9JJ9)O&",'$B)W9)FHIIIK9)Stimulatori rasta u 
ishrani nepreživara9) j$6&.03() &"-/;0#+&.()}/*(=)L+/<$'(B9JS9)O,$2=)V9=)i$##=)f9=)j,2'$B3=)f9=)OB4,22$+=)V9=)l(0B46(""=)C9=)L2$&"=)o9)D9)FQRRSKT)
Activation of human monocytes by 
Streptococcal rhamnose glucose 

polymers is mediated CD14 antigen 
and mannan-binding protein inhibits 
TNF-alpha release9) o9) !66/",29=) QSJ=)dSQZdaI9Ja9)O*+&"5=) D9) FQRRaKT) gMM$B#0) ,M)6(""(;",2&5,0(BB4(+&-$) ,") -&MM$+$"#) B$B(2)*(+(6$#$+0) ("-) ,") B$B(2) B,"B$"#+(;#&,"0),M)$"#$+&B)*(#4,5$"0)&")*,/2#+[9)D4C)#4$0&0=)O]&00)f$-$+(2)!"0#&#/#$),M)A$B4",2,5[)W/+&B4=)W/+&B49J^9)O#("2$[) =) n9) P9=)l,2-$0$">$#=) G9) ?9) O9=)j/#B4&"0,"=)C9)j9=)L/>$"(=)i9)f9)FQRRbKT)
The use of Saccharomyces cerevisiae to 
suppres  the effects of a!latoxicosis in 
broiler chicks.)D,/2#9)OB&9)̂ HT)Qda^ZQd^H9Jd9)O#("2$[=)n9)P9=) O$M#,"=)e9)g9) FQRRdKT)Egg 
and serum cholesterol as in!luenced by 
mannan oligosaccharide and a!latoxin9)D,0#$+)D+$0$"#$-)(#)#4$)QJ#4)e""/(2)O[6;*,0&/6),")q&,#$B4",2,5[&") #4$) f$$-)!"-/0#+[=)i$x&"5#,"=)Ly=)HIZHH=)QRRd9JR9)O/-(=)V9=)?4",=)\9=)e-(B4&=)y9=)y(-,6(=)A9)FQRRSKT)Modulation of the antitu, or 
effect and tissue distribution of highly 
branched (1-3)-beta-D-glucan, Ssg, by 
carrageenan9) q&,29) D4(+69) q/229) Qd=)^^HZ^^S9SI9)n$+],+-=)C9)o9)FQRR^KT)Enteric conditi-
ons in ostrich chicks in relation to the 
use of mannan oligosaccharides.)D,0#$+=)eM+&B(")i$B#/+$)A,/+)O$+&$0=)g"B2,0/+$)B,-$=)SQ9SQ9)l4&#$)i9)e9=)\$]6(")V9)m9=)m+,6]$22)P9) i9) ("-) i&"-$6("")V9) C9) FHIIHK9)
Brewers dried yeast as a source of 
mannan oligosaccharides for weanling 
pigs.)o)e\!V)Om!=)dIT)HaQRZHaHd9


