,e3eTT4 6TTX q FEED ADDI TI VE ANDY OR DRI NKI NG WATER ADDI TI VE FOR DOVESTI C r
ANl MALS The present invention relates to a feed additi vﬁmﬂﬁmmwummm ki ng
wat er additive for domestic animls, which contains at i a of
-the strain Streptococcus faecium I MB 52 (DSM 3530). The use«gjfisobacteri a as
probi otic conponents in feed and/or drinking water additives for donestic
ani mal s hagpRBeApKHPWMYEs QND'{@RQDR&NKIN@SW@@ER AbemrATEBF383p8mEsTHL t hat
AT-B 383 856, strains fromthe Enterococcus group and, in particular, the
strain Streptococcus faecium | MB 52ANDMRIL8530) are admixed to the feed to
fainction as mcrobial growh pronoters. Gowh pronoters in this respect
relate to feed additives that encourage the productivity of animals for
st aughtree, phaldentuliardantibn asfletted ocdreat £ peddadti ohyebasddoendirhekfiegd
amount and feeding tinme enployed. In addition, it could be denonst &at ed
that tHetesl orddative dompatRrBgehic RRIBIIS afdiGh vFPRERENFn dheleast
i ntesti l.d ke r r%cyi,%%q[ I i~0 B@xighs by
pat hoggrglg}:%\(/}\ﬁlﬁign o%sit% Fﬁgjaépr ain St Pg@ﬁﬁﬁl&i?%%%ﬂ%ﬁ( 8%?\%02530) .
Feed and drinking water additives ainmed to enhance the immunity of
| i vestock or donesti.c aninmals have been _investigated and. tested. faor Lte
sone t ITHE i HS6r dot tRPTHTH 1R z@sorpﬁlog’é\?itéf:e gﬁgg?g?mé?rall%sséexeedrt%crildzlréfrt he
| mune g3y $ike MO fwadthe LR SaPaFdt Cibmédyi dushngabér ras phasesxnolnddmestic
ani mal s. Thus,” young aninmals are especially strained by stress when weani ng
young picgg,or fdur iimptresmeouprags A5%-R r a83pdtae r elldt dehdvePloBds> &t £eéd
changeqvers._in f ni ou y. i i act-ey,
too, afmy CHFSNi Eéggfnsggsl% o%%éoé%lf#l?%u%u&r al%{r%gfi s%qwi lscta C§(§)1Sas£t'r aitt(r%letshe
or gani $¥s-adf depeeptocantunl facandinheIt® Hedu(@SM habBO0pr ehect adintyed The
animal organismis noti ceablé strained during such .stress phases,

n

et .an
ani mal té¥n feegd ,hQer §UPRFUAEN AR SPEEF ST ARPEHEHS poithCs:
tine, té;J}% | ticpiar! yeBpane tadihgeaction péefot hapotenkial lhat
pat hogeni ?og%ﬁamgen#c ger r?sbas wel | as other noxae . At that tine,
fact or eticsense®e ar elpar t i pubdudyivikel y ©6 ocevimaleadi gt o dilpaahter,
efficiency depressions in donestic aninals I.C i inal uld, |
non- ned3%di 1 hotitc HoSPESE 17 &Y i%%%%%&ﬁ%&eeég%.eaAtg%r{égéntffeédq
att enptgpdigme hegusseddengcouiher aatpNgyed r eI oaddiseane fact crsulbdcurer i ng
in the critical phases of donestic |ivestock breeding such as, for

i nst ancenanatsRrathechtantng 6P19BliRRL pPYs Cbr PRHEECEENIC Ty g/ Gr
young -irghis Y L0 P | 6oQf aMBLapBykaet i radiiceiast Hat iuef the
bact erﬁ& a esa%? btf:%?i %@?Q%g%tq%cu?ar?y with a vi g\(/:v to elimnating _

gr owt hrigstnieei ited bafit ecbaina f loyct imatigpensmunevkgst edeiisg hGheverstrain
presupposed in the event of | O i nd cheno therapeutics, which
is, of %ﬂﬁ%@?e%u%l‘g%%“ﬂ? 2@@1%’% nasd%#rrsg%@ ani mal s subj ected to el evat ed
stress phases. The use of antibiotics, in addition to the insecurity as to

the physical condition of the treated aninal, also involves the .
di sadvairedeanfatdrinkinag weiteas andid e Der YIRS ted SBPABFS e immunity

admi ni sty at.i.on of ti.bi of] - i SRR Vi an; gk ged gheefoatha
pr oduct? n.llf’h%es%eoc\?pai P?ng&{jﬁ%%gggwﬁ%% %iri st pul gtggcrjl b)l/ | aw, ?el gt e to the
met abol i seedf fheal dinytaniswales, t imel iin guedemi thourinzhyl 7)) Oatallrviate
net abol i sm of_a sick aninmal, which strongly deviates fromt o) eg| t hy
one, iSSH?%%ﬁIJentsltfa&ﬁébl%x?Bt%%nﬂnetéﬁ? g‘é‘é} e EXF?BWot?@csgg%enéﬁlglr he
i ndi Catﬁé’rﬁ"@éﬁié‘ﬁl | RSP Bthestdl tphagesNnRasethemtiier anfimpl eci SEhus,

resi due checks will have to be carried out in order to ensure that foods
der i vedyéwmgn e madismaprai | ¢spreisEbpardirrd NeGnsBerdf Tt cHRER, YE2MRT Dbe
taken into account that th LQLity. bact er.i i i

ot ot SRTOBBAPREE. (o Siri 17 oreaeg bifbe 3 Hrdlen e madtad JREPTrade

ef fect sppf fdwrseshaubsbaaees whl Ithidefetoeaidgm of sitalAes pesul poutbey.
dosage of such antibiotics will have to be increased, which wll. in turn,
cal | fOBeERY cRBERSRRICAICHTS RS GVRY afPTORREr 81PE3R5 PSubt™AbduRt R Fact
that the, diiiadyan! 3493 1d140b Velrhiint iAot gslans | o Clondid i okhtaals]
only reside in problens of residues and toxicity as wel| as the resistance
of ani nahg, lence hateduae t kdeigngPraduct heihdni nTRe r AR lof CXARTBEBY i ¢8

shoul d al so be avoided.in.vieew.of the.p ' : [ r 8RR E,
known f?8ﬁ%?ﬂ%b Yt BFaAPGPES 5&1% H%ﬁ%& car%%ﬁi&raté%naﬁh&haﬁ?ségiﬁﬁfpg?y-
or oligosaccharides play inportant roles in dietetics. In this context, it
is, for instance, referred to the docunent entitled "EietaryﬂmﬂmmmmNHMMMFf
the Human Gut Mcroflora Using the Prebiotics A igofructose

G enn R G bson, Anerican Society for Nutritional Sciences, 1999%coj+ 1438
et seq., where the use of prebiotics in nutrinents is di scussed anongst
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To solve this object, the feed additive and/or drinking water additive
according to the invention is essentially characterized in that

standardi zed cell wall conponents froméBaci | | us sp. and/or Streptoccocus
-sp. and/or Bifidobacteriumsp. as well as inulin are additionally
contained. Due to the fact that the feed 4 additive and/or drinking water
addi ti iﬁﬁdl%%?bdefﬁcﬁiér?piieﬁeﬁees WeaBGiduBddVBa b2 S\ 38388) paint PEObLekE;
conponent al'so contains standardi zed cell wall conponents, nanely Bacillus
sp. anthoe $edes qaoocisilkxlwanprore BEPi dbigacdriaim @b, bothi erRtERREBILLY in
particular, 1Imunqgstjynmul.ating capacities_c d j racti A

sur f acgagéegﬁpéfs & r%%&b%%blecg,ggaﬂ%énﬁgngggﬁngg oép‘%geg%r%g}f?%i thWYE’FFHbe
obt ai ngdmeyhifdvdd | d5d& LG hepet bariciealerilymingedystem ascarphdeaedifige
enhanced macrophage activity, which is due, .in garti cular, to bhe i ncﬁased
phagocyei eizedtyiahf il aney ARRTHIRGES taudeeshi raPElTALE hiDe Bedh

adm ni st er tq%q:q{ i zed ce ofal: en i bjdo s el eyat edne
resi stgtﬁggqggsi n ectllddonsJ,%anébﬁ\eﬂﬁgglgﬁggggel tgr%é%r%gﬁgrovwh and reduced
nunber ldafvelsaesds bréleeesi.nul t aneous admi ni stration of a probiotic conponent,
i.e., Streptococcus faeciumI|MB 52 (DSM 3530), results in a rapid
proliferation within the intestines and hence a col oni zati on of the sane,
whi ch, pien pHESen P! eW@Mempthe B&Té | ePRAisseid el hegrns dracthieg nseseéssesr. At
the sanme tinme, Streptococcus faecium I M 52 (DSM 3530) exhibits an ,

ant agodiiseiaseacfaohongai IruEihgdns Bieh dmdtidde BBABRAed®hdMOMSSEESt i on
of cell .wall c one n e_prohkioti. e j Kk gl t he
resi st &ﬁé’éa S&é’f%rngxn%gnélzrgf i %Lrlléﬁoﬁgf hle% O(%neﬁ'hsgtn an’drﬁslll%lr\iur}lé aﬁgté)ugqlgbﬁéﬁgvgﬁt

t he coleningatpdgs obrt hehd nfeskinekys t bf patifegent gouhhe dtiwks haby, tde
that the dropout rate of aninmals can be c]early reduced ring breeding.
Due t o ROPIAGC At Gthe TedEP ATV e W%ﬁa%boﬁ]g \%Jelba%&(ﬁrtlicvlgﬁa S0
cont ai ng, 3 YRR ¢ phrugtaekir-agsagehrride vhesi des tdpimimdht Dig ¢ gremponent
and the standardi zed cell wall conponents, the growth of bifidobacteria,
whi ch arestatslimead barteréapr ebi Sunctipnéngol I YHERR c FAETEEs SPeciTIWEHYy as
di etary sources nd.hencg, the ¢ i zatd on L Lhes ani

with néﬁﬁ%pp&ﬁe nhabi taﬁ}f‘% aree\%s i nu%;f!t ed?g\tfvﬁ%gﬁ?bgég%%n, aprg)cgverr?t}{sg%{oS
pat hogaeikeddpgaitsieid | i ngnidier eis Moredveeouirbe, adnbbi stilablyen @rewesti otire
fructool i gosaccharides may cause a shift in the balance of the 5

i nt est idrAIeSict AN HMBFUSSWOBPETSE Ber RECHABCHr 8ERESpRIASEENI ChGeMTE Fom
m grati : ds.intg t SIT hpaytd oUAt Hntdieal
action %g:#ﬁ\gﬁirol?cg%'i o] ﬁc r ulcsetﬂ%:ld i gg\é\gggﬁa{rééﬁ%ﬁﬁ%}y/e?gt ﬁge&eﬁt i rgj ¢

gast r o-daricisttioral of r abe dfrehtedarmminal | naled sinvahwes ithe difsagigitage

W t hout _adm ni stering.an ntibioti,cs t0_ha r cQkani e ;
i nt est i TRAS WEht Hae hg@)@ﬁé %aﬁﬁ?sttoco%l 13 %?§@§08%E§anl} 0 %Cﬂ.élur rkhtcelira‘-'tﬂ%1
devel opyent 59f i bher 1 dwenshan, ptherst andasdppegdinel | amal lardonyionend s Byed

selected fromthe strain Bacillus subtilis. Cell wall conponents fro]rmthe
cited mreductkenelheseelWaihing e tiBesr odWRECh oATENREIRMYZEC Dy P¥uriEm
product | t hods .and : r r be-86PROM Sakh¥1Rr odysed {9 |gsaer
guant i trieesa?‘g%bPceoovet?i.!é cgﬁriavk\)/a %sggsgpggentg o? ?he cited strain, in g)d
parti cubpthowx higeiyiires petiaal | yhgoode tabpohbsti nef ati ngickpasnined, duehi@ht he
interaction with surface receptors of cropha so _that .t he i

used i rﬁ%r%%]f%rtd&”@é:rﬁ‘?er%rﬂ corihg o & Pkﬁ?%ﬁ@?ydé)\fleel’oprlnsant ,r%%én@fy

st andardi s cekl, Watdnsramonent sefrageBacidd s quihis | i svene ednieai neché n
an anount of from 0.2 to 40 g/kg feed additive and/or drinking water £
addi ti vendhcated paritiiog akimest o A 8/ KESWd eeAPng S CHetriRg r M@Teffha‘? it
was feasjble th h f i btdd | S; 251 S84 andar dinzed-gat | cyal |
corrpone-‘?ff%cll%é a%gg ggo%h%fcg{n%oowgafohégégﬁég feeda adldi tive and/or drinking
wat er aghflstiia e thalconfoadd h detrd vesle fort hehst raaiimest r epl be osdus] ¢t dhre VB
52 (DSM 3530) in anmounts of from1 x 10" to 1 x 101" cfu/kg, to obtain a
syner gi SPReVEE¥Rct between the probiotic conponent and the cell wall
conponents, which effect |argely exceeded the cunul ative effect of the

i ndi vi dual conponents, thus largely increasing the activation action on_the
cel | s, Mbrebvern arl ymhetexyst atakenhyintfe 39AeHBF st t RBepMPidtity ©f

component with Bacillus subtilis, 6 - ' f h nt,
nul i n Pectebialeg rPaRe” ddi DEsqSh Tt gt i o ndar SR aB e

t opi nanbour, tomato, banana and/or rye and contained in an amount of from
100 to 950 g/ kg feed additive and/or drinking water additive. According to
a further devel opnent, said inulin is contained in the feed additive in an
anount of from 100 to 700 g/ kg, particularly 320 to 540 g/kg, and in the
drinking water additive in an amount of from 530 to 950 g/ kg, particularly
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- elevated anounts of phycophytic conponents enpl oyed, the anobunt _ of
inulin used in feed additives can, therefore, be reduced, since the

col oni zati on of pathogens will be safePy avoided by ' the imunostinmulating
.capacity of the phycophytic conponents. For this reason, no particular
attention need be paid to the stimulation of the growth of bifidobacteria
|0 Ui 90£3BTorBs! PALTR KL dnaMBhb e rauRua! SOMidLd NsuBsc cusedias a
probi otic fructooligosaccharide in the feed additive than in the_drinking
wat er atldireifoee NMomemiet,. Hrown Kapslht, altlge dosagey obhsurk eshpbhekriss
together _with the probjotic conponent, .show t Sa y i sti ff
exceedWﬁéﬁthBagﬁnuFStiQ% e*?%%%g ?gthéwlh P Vi ﬁ% ’ggﬁgoﬁg%?% aggég tﬁgkcel
val | cogpapeBls. wso: ihgt £iveen usvegalhe phmerephysi mcodpobentalimget hae
with cell wall conponents, nanely Bacillus subtilii, and t he $robioticf
conpondact narat y theul disadmrtadrs cryrilysdi obf of 6aﬁﬁg@§%§'¥?q+%p ©
gastr oLnl &3k Agh.of [AGt Q[Q’Ll&tﬁr%%?gjlhée angd L he, 8RS 0OpPages 2ahbyl bdcekdchey

enhancéd 0 thé extent the |'oss rate of anlna[s coul d be reduced
and t haisr wie@dd azomiey stemi sicanak bef nemkeal 5, | piet ebbet, i AnvEb® PNBh&EUSUM of

the effects of the individual conponents. This.increa L ; :
partic&p§ﬂaﬁmﬁQﬁﬁQQQE%ﬁniin%EF¥ Lot TR c%fﬁﬁtﬁgagyaégggrln view
devel opreRt,Ofelhpa d'RveRti1eh, 10 to 15% of the bacteria of the strain
Streptococcus faeciurn I MB 52 (DSM 3530) are replaced with at | east one
further bacterial strain. According to a further devel opnment of the

i nvention, .the at ast one f r erj| tralnd el d £ he
strai nsI%Bi flisdobggfcgf‘faﬁrr%of fér m%%%?ﬁu mpf‘%oﬁﬁ% Dgl\}l?éﬁ]alﬂl‘)%é Bitﬁflgdtgbggtﬁeiﬁutﬁm
t her MoRRidKERYdr=28s (B8 14diR)staRidH dgedst-er icum kdumadactaxiden 140153) ,
Bi fi dobacterium t hernmophi |l um_(I-15) (DSM 144 4%, Bi fi dobacteri um

t her mopiidQRRANt 19PLEBSMLI44 85 FEERACRIf | dBbatie?i UrrtHeFropht Y um S - 26
(DSM 1 )ancENe i | eglee eeAPOV EadEND @RAGHYS MaliUlsit ion
togethgﬁﬁé%%ﬂ$gphéggf Pé%@é?% %%%Eg%%%gg%ﬂg f aeci um | MB 52 (%SM 3530)

exhi bi tofa syaeHyisti cGwef f Bétrofilartsolisting tie Prebéatégse PGt IGPHT

the bifidogenous effegct. eoyer, the jym i, 0 of anidpls is
reduced“ﬁ§ tre éﬁpprgéﬁngxqgf éﬁ%ﬁﬁpunfﬁﬁrnp%glH%%?%%%%.gﬁg t he 5hn6%%tn1is
utilizggjghééy%tﬁééﬁps%@acigggaetosaq,LnwheaeedhexhsetpﬁMﬁnﬁbﬂuﬁ#ﬁSirn
further strengthening the i mune system Finally, bacteria of thgg train

Bi f i cobutimimans sir ésall S qussabyARRNGRL aRFiNG Shal 204 eddi 135 aBSoPHSEI YT

energy .source t i.mal, via t uct i (o] % A0 iahdeatddn aedds
and to 9 %%ersﬁ%]?i %gg)ﬁﬁgha \?a\rﬂa geéfoﬁgé)étji gc%l g?lhghicﬁar errseﬁgé% to feeglda

conver spihadshieege s | arzdtilom bike he aninals, also in the production of
vitamns as well as in the absorption of mnerals on account of a reduced
pH and an increased solubility of the mnerals in the gastrointestinal

j ui ce. ﬁg&o;@e@gntto fnfenthen davel oppeRirafiddeal nikerd | additeed adifomes
and/ or drinking water additives containing per kg feed additive and/ or

dri nki ndrimiteng aduitéw e addidpaE | WEILEh ssgrB&SFPFH§ shBEi | 1'nagy, otigrune
Streptococcus faegi. D , Bi figlobagct @hkUMame time,
thernDp%Y?E?? 8§Ig%ﬁ?%@%%%ﬁ?%lé%b%%ggéuﬁégﬁﬁg%rﬁ%ﬁht?ﬁu?gf, t hose

cont ai npAgverts kg theed Addinat venand/for tokihs ngbyat epacleyenye, and the

respectively, 10 g Bacillus subtilis, 24.75 Stregtococ&ys agéiqﬁglwgn
, ba

( DSM 35303 0nizatign Bofi RAHRETHntPhdtifophiF GRE TR £241 Fance i all i n
from Chéﬁ?ég{raﬁgvet%ov%wdh&ﬁﬂaﬁ i caf ar Bymestiabl erfisialisdhe tmeedi asand
keeping of animals. In the follow ng, the invention will be explained in
nmor e desaghibycaaylyf redeopl bheisndsdPasht 52hA8-with reference to the
acconpanyi ng drawi ngs. Therein, Fig. 1 depicts the synergistic action of a
drinking water additive conprised of standardized cell wall conponents and
a probi ebi GRGEOIEDE, ShEERIY, theptfeedcaddfaood usniNBr5 D IDSMES 303t eds
agai nst the effect of each individual conpongent; 9 1 fig.cgaggnggg Lhe
syner gi 36H&CA¥E| BRCOFIANTed® 4dth tIVEEL X Yhpt T sBBSOP - HActY | 2255 “8hdfor
Strept OEﬁCCHﬁaEp-s@%—%ﬂdi@éd dehaqt eyhim SPompbreies diatsh cddciddlds  sp.
conponents, a probiotic conponent and brown marine al gae, as against _the
ef fect ahdgach §mdiptiatedcwongpnennd/piry. BBE ] doRAGH et §P'aqﬁf%ﬁfﬁgas
wat er additive, ill rating-.the I of S a tRepPeregnt
of the bﬁaéaeyfa&a ?ﬁi‘f&ﬁlro&a,qlé’s cé’[z,ngtusahisf{eﬁ'hem}e ?teé:?é}té ggﬁ% oA
conponent; and Fig. 4 is a diagramillustrating the results of the test
substances in a feed additive in percent of the phagocytosis/control, as
agai nst the effect of each individual conponent. In the diagramof Fig. 1,
the results fromtests relating to the action of products according to the
present invention as opposed to the action of the individual substances are
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10 effect, yet irrelevant in respect to nmacrophage activity and the
prevention of pathogen colonization. Fig. 2 in an anal ogous di agram shows
the synergistic action of a feed additfve conprising the phycophytic
.conponent in addition to the probiotic conponent and the standardi zied cel
wal | conponents. It is clearly apparent fromFig. 2 that the synergistic
ef fect Jhy; ic | ihd hi S€ad& SR aldek itle £ ORERRPEBELRBS sOf
about 8@@1?%@ n%#%*%yazgg?ﬁgﬂﬁiewgfggli%%? anounts of the feeg additive
accor difagctiant AMB HentDDh,333Us, ayi @l BsOkket baeFfyMpeBENE e34PPs CPRtA1NS

preventin at.hogen col pni zation and enhanci r tigul ati I n
or der FBag9§59§zgﬁe %?qu 5@; tﬁ%m?%%§9?§0al sﬁﬁgfaﬁgggggﬁ t e'réggzgfive
subst aRee epHHRICIRIISONS Wes8d | €6t 8d rii dgehbeerdnd tdre r eshidls @ghebit, in

subsequently conpared with one another. In the course of these studi gzl it
coul d ®pgéiselagnonstimuEPsHat katd T%eed FHRADTIRS | ngCHRPET add¥ti vese

rai sed.t t. (o3 AV of S K S | Yat hamhbheed
curul atlp\tl}%rgggg%g V(V)cht}?hrghlwrfl iyz\?i &éaﬁﬁé% aﬁgte)gfac'%mﬁs, 91:%% s?/nergi sti g
ef f ect makridpagenarteint st ye ont Bl nbd  iobtialiaeldee ditainah dwihki agrempgehenddihei ves

could be proved in this test syste t 0oo,, The_concentration.rang r.equired
for thénFsd ol MRS RHIFTUAS s%b@gé%%esTRFt R a{}FS@ fngcgﬁpgfaﬁlgn%%ttﬁgfq

desired.,synghgigt iiG ehfigct sipcpardipalke,t heo i Rnent indraesed dehraigrcyed d n
in vitro experinments using a cell culture test system In doing so,

di f f er et istiltat awées thechmasroPbaIPAst afeesest rapimrbe cu 3 hedialf | MSS52
(DSM 3530)., .Baci |l | us _subt.i || | I I ORI oG eGP ORENT Sy 1K
phycop %?%é%ﬁﬁ? nﬁgaaéPgdagg i%g?%esT%g% 2%@%%ﬁ$ht t he concentratﬁghs
i ndi cateadvdtdd 95esd sachcd, apnd thEethdbnat edandsubenceera otcaiaietatHiese

findings were subsequently translated into in vivo feegdi ng experinents wth
the foldzsmtdy r 884 t STRAVFRY beféﬁ‘?kb%‘f ai fed \MT.PF’EeFrai nt &% ng Xt ta“ff%-s

i ndi cateq ratd 98¢ JBWIS off F gm bbstBE&HU%brﬂ%ahéﬁ@, arpunt, ofgtisgprodfcas |
wal | conponents ranging between 0.2 and 19.5 ]Zg/m, an anount. of use

rangi ngfdet iumen 1682 aad GEEM)/ 85863 ul tsepulEeadyl AadeaPE@d PrHiiLi@sidhce
anount nust, be present in,one kil ogram f eed it whi ch e t t he
addi ti V& & a?ﬁt?ﬁglgﬁﬁst% ed7%a ?Og‘%’%%dnleze%tol\rllg}lcentlafat ?lg% a%gﬁf'
dosage i dh kohith ready; maseefaets IHerceseeslibhsnan affopathobehs? in 2he
cell wall conponents per kilogramfeed additive. The _anounts _for the

prebi otintestdingtycobhythe semoridmes cBR RteGPeTiat EASGEETr &Mﬁgl%ﬁ @9h an
amount pf, gise Qf, (11G3e LHO SOEDORENLE; £ AR &y BobAgker garh8géRs’ asuiing
from f Ut her investigations 1nto 1n vivo uses. Thi's factor takes into
accounttlifie ths geomaimadt adfinietvatgeni offs ceddsarntlli camipangant s R lhger

ilJiljt dto the i i.tr.o t
Phe | nOPERRERE HimBRTEORNC: HE b OBFOLPR Knd e ophyt e earaonn T h The

feed adgditdve: s/ on drinki ngnaatiesn@ddihd vesimyl contoasly theeeemunt tiod
probiotic conponents is determ ned thr oq%h t he nunber of col oné/-form' ng
units. ©vlokinatieneptatbet insevaines Wit PHEOHSET O LR (apd

subst ances .i.n .% phago i s/ ol ; b learl duced
wal | Pr oB? oﬁ}baﬁri %E’fengéﬁ’gé@ngﬁét io)cf[ Sg#lhrﬂnf%ls)rrp%an%nt v(\e/at gr Sé‘ﬁ‘ usrC% u%enent S
ef f ect (44 Ageyt bresdhinhl.i Due to the fact that the feed additive and/or
(9 25038. 0034. 406B. 4067. 71nq62. 541. Q246. 3987. 4190. 51yes 62546. 2 88.2
5104. 30§6:BKb0G16W8D20. eéé 15876, 46\3‘@?0. %@%3.8904%1.1%636%]7(8ye§é&c§% -
Feed aini%q&%aX@hEP§dé” Ydsidder ente 1 epubbsonict esdompiisdrancesnidn  the
phagocytosts/control) scophyl | unCel | o .

wal | nodesamdardPredi oeild~meddSEeamginetite ~g/hf |9yoneh of bifidobacteria,
powder acj | | usConponent,Conpaone ptiv ~) SUBL LESEYA 2882 4-R238a08834.
9063, 4g9E- 980083 Bo3E tAEAT 4@%@% 02@%;%%% 6%%%?%46%2621?9_9125. 8213
0. 12yes3p80652c5576. 6RA0QH80AcP. Ebhtee6Zy enti HFAde 381 503BO0H: g1 12f 27y
es The feed additive and/or drjnking water additive a cor.d'k]n%iE?mE?e are

i nvent | Bhewasnbgpeinaent f | PRERER i idhi AR U lad S st8PPRG 68 “the
latter Lokl ddi £i ve 8¢cor di-8geh0s ExpridBatis 1.f ronf esdraddhygi ve
accordi %ng“{é@%ggmﬁ‘;’éﬂcg' alr}:o%li nat i gn ofe pl?i nki ng wat er additive and
teed addheiree adtmrebverto EkperiadbminBstzaieien coRbi nRTREDFLT eedTHEEPE i ve

E)r(]ge?ir Irrg It:.g s\é\%tc L24dEt heyAt Au2d mneklaeehalihenggeaceandnpg ter the



Experiment 1 1,400 broiler chicks (50% nmal e, 50% fenale) were nonitored
fromlife days 1 to 42 and divided into groups of 280 animals each. The
animals were given drinking water and Peed ad |ib. The groups of aninals
-which received a drinking water additive were given the sanme on day 1 by
spraying of the drinking water additive, on days 2 and 3 by the application
of drigkiageuaber e101 diyliakan i rALIRSerRs ahechagvant ! pathagbaitng
manner: a control group received no drinking water additive at all; group 1
recei vgdrasdriimi ngiesatinaddipwiardscoird stHeofsmadlll hewel DPEIZticHpameMNt s

of Bacillus subtilis, .and prebiotic_fru l i a Lde; : i ved
St ropt GE0lEe Phe RS2 (Ot S530) DEag BFep, ¢ grooy LoBbauanarifes
fruct ogligosacchant dee ghawRo3 inteetenwed Hacid | of shbt idrisnadel | Imakhis
conponents, Streptococcus faecium I M 52 (DSM 3530) and prebiotic,

f r uct ookingezacdhiari elefeanibgeoms thopsc adreid sgEy e upht FRFIPLEFECRalrP
conponent s _pl St f aeci I {(1SM 3530) HEDIEOtbEE
fruct og’ﬁm ggat:{-‘c ear(:”:(gg&gf%%&g‘??i ggbggl?er]i@&'lzghle l'1ving n%glélg%%eel oprent of
the brebmprietadywel |l as their nortality rates are indicated in the Tabl es
below. It is clearly apparent fromthese studies that those ani mals which
had received both cell wall conponents of Bacillus subtilis and

St r ept QeRERUS dreddimd MBe 52 KOSM 8698) ophéent | yoout dhe aihvicheiohher the
groups, both 1n terns of [iving nass devel opnent _and in ternms of nortality.

Li vi ng stessladelicdeshnesat 1 ( ypllomamagesns 1&eupeiecses IFVuptipaptraln

145. 145, 044. 644. 845, |, 465.,3696, 066. 767, - -

V155, 7 PRE LAY 4395t 138 4 %4‘3‘%@?@?%“1’?3’%‘.%5%?%‘328t.h§Da§’}lted strain

21599. 1599. 0693+ 716L0,2624mBlBYy 8513 chict)6. 31433n4dd20ab&434BDayurrent

421865.41873.61888. 21892. 71918. 4 Mortal i t%iylg@i‘? Cont r ol Grup éGr ou dzycﬁ;rﬁg p

3G oup PO ATGEDOmRyhGds 1and1 £B9 808 HHEE y 3826589°8853867. éb‘% Ct/]

212'57%1?7%3%%%I§9§géggﬁ¥i§§5'%@§ré§€e§74mggﬁ:oQ@@l 426mB8heR68. 186. kife 00
, ro

14 Experinmen i 'er chicks (50% male, 50% fenmale) were nonitored
fromlidiceathys dttaid? antindi vpdeticniergr oupxhabizso &fnesistldach.

ani mal s, recei ved starter feed from.day Lol ur &

vere giVERHRRS TG WS r C A T BT 2N T Bé %‘hg &?’\%i%éti%%ﬁliolrllﬁt ylgcr%%év\%a%l

ef fect egb ddpiidies f U OWiaRG-opHMRYS, a=eonthak grhwy reddlvedenouskednkimg a
wat er additive at all; group 1 received a feed water additive conprised of
cel | wabteforprehararney . Bacillus subtilis, and prebiotic

fructool i gosacchari de; group 2 received Streptococcus faecium | M 52 (DSM
3530) and prebiotic fructooligosaccharide; group 3 received Bacillus

subti | iscestdingl bocampouenhsy Servepbprectus treecstuandandiged( BSWUI3580)L and
prebiotic fructooligosaccharide; group 4 received Bacillt btjl |

val | corRieRepRRt I 630%: ﬁéﬁ&&é&&@#@&%ﬁﬁ%‘%&t% 3%@0%ﬂpldlﬁsd%tgg+éoti C
fructootigpsgcehasi dg gl/q—tlg Aseephddiwnveodasiar abd iy watrec eadditive
Bacillus subtilis cell "wal'l conmponents plus Streptococcus faecium 52

( DSM 35369, plins gambiotiay f r 8cteoli%o34Es haPraeeping s ASSHARA T Fhsfodusdm

| us bifjdobacteria._. ex i t 2,.Dbo h I Vi NG d nt 3 9f
Fhe bro’r’fer‘gaﬁndfFﬁgilwﬁor?glﬁff)tﬁgﬂas%v\heelItdéet S | A IRES dSYBLODIENta

as feed utilization were
i nvest i gatgdarfi g8ut bies 1exparl necmponénts d¢heamoprdasparenfronatd .gr dipsiB to

5, which had received Bacillus_ subtilis cell wall cogpopents ;

St r ept o@bb@usfqeéecﬁ@ﬁiFk/BeS?‘(quﬁ 3@§b§‘ké’§gmé‘fa\te<’fs ?)aﬁ_égl}{%hpgarqg)rﬁgs, with

clearly gutdid atl the Qthan WoupsRUdbdd fRsdwuPfING Ving(DBes3530) in

devel opnent "and in terns of nortality and feed utilization. 15 )
amounts of from 1 X 107 to 1 x 10 cfu/kg, to obtain a
synergistic effect between the probiotic component and the cell
wall components, which effect largely exceeded the cumulative
effect of the individual components, thus largely increasing the

activation action on the cells, which can only be explained by

the synergism of the probiotic component with Bacillus subtilis.



- Living mass devel opnent (g) Control Goup 1Goup 2G oup 3G oup 4G oup 5Day
7134134133136138136Day 14280278278284285288Day 21572576574580586591Day
35161316301634166016631674Day 42212121852156217921742198 NMortality (%
-Control Goup 1Goup 2G oup 3G oup 4G oup 5Day 70.861.141.140.570. 640. 49Day
142.002. 002. 001. 711. 651. 53Day 212.572.482. 422. 292. 292. 29Day

355. _14AF5,Z%8§?1§- Of’é- 143.5520a% 426986 ophEnt46. 0061 0RS. 85 Heed adldd | Zabimon
(FCR, 9/9) ntrol G oup 1G oup 2G oup 3G oup 4G oup 5Day
71.42114&E,396n3610, 38da8bbay lamt BU10KB1. 39EE7]1. F¥LBEPay topinambour,

211.711.691.701. 671, 681 H5Day 351 781, 761, 731, 721. 701
421. 90t°Bat g5 Pagpnag G/ RS it C S a“?‘g%d b%i%rgraéﬁgso&g%o% 8% 50%

f emal e} owergom %i/kgr edebomalddie iday s ahdy/erd9d datitkding dedtiemt 0 aghdupseof
350_ ani mal s each. The animals of group 1 received a drinking water ,
addi ti decogddng *q exefvrthars deyeagamerte, siid grvthts +%08P£}Ealaed in

conbi nati on cof .drinki t addi t i d e i tiee, Jr ey mer/eqt he
wer e gi%been égfﬁiki hgﬁ%/gg\e,\rgaagé fgfgd %‘ﬁgﬁllﬁg 5P12f£&'?'hel%fvits#og@nr%/g{?éupg
was ef pagtadulartllye 320 |mw 50 neflker :ardcont tbe drovpingcwinted addfiddyeor

drinking water additive at ' all; gro 2 received, Streptgcoc I
| VB 52 +DSK 33@@)1n5n(?fpr€15‘?‘6t gé%f F‘%ct%%? i aégg(:cl?gﬁt&é:;ﬁ%nrgygr oup gg(raggéimved
Baci | | uyisubtiddet G811y Wahén COBRAHE MrS nkSince praee cadd f aeeeam EMB1ER (ABSM

3530) and prebiotic fructooligosaccharide. Fromthis, it is clearl
appar emf t fpatr tilea lgrou g O LEANRE s afhi éh RIERIeEdicRdd Yhotar tléed deéllictti%'es

and drinking water .additi clear oyt di e her u in
ternms _Hglo\%iar%tl}?ﬁ:_sls edevg’?'{g%rl?entk ané Tn teer%{sng%g)y%lrtg{li ?lya}&ﬁi I[sér?nOl%qlttta;'
super i gdilny exeReiinowhbersyelable he aaflf értraeof indiece nalnv edtaened yp@omct s.

Living weight (g) Control Goup 1Goup 2G o 3 . 7130. 7139. 41 37. 214Q..4Da
14407. £4340P041£ 122 Bhay 1211%38.%’8‘&‘9‘?‘88559%362%%&90%3“erla 143

Cont 1 oI AR TS S ol abay” 71 600FR00. a0, 0DRY Th2-001. 861 61, S0Day

214. 332802 882 40Dena338r6042808n7330.1B0ay 4%6. 808P105ed04. 89incay in

ExDe“'BgEtftular, as in correspondence with a further development of
the present invention, brown marine algae are additionally
contained in the feed additive and/or drinking water additive as

a phycophytic component.

According to a further development, said brown marine algae are
selected from Ascophyllum nodosum. Brown marine algae contained
as phycophytic components in a feed additive and/or drinking
water additive behave in the same manner as cell wall
components, yet can be used in considerably larger amounts
because of their easier accessibility and extraction as opposed
to cell wall components. In accordance with the invention, said
brown marine algae according to a further development are
contained in an amount of from 300 to 800 g/kg, particularly 450
to 550 g/kg, feed additive. Brown marine algae exhibit a
relatively low water solubility such that their use in drinking
water additives is feasible only to a limited extent, for which
reason the elevated amounts proposed according to the invention

can be employed merely in feed additives. On account of the



450 broiler chicks (50~ male, 50~ female) were nonitored fromlife days 1
to 49 and divided into groups of 90 animals each. On day 1 the aninmals were
adm ni stered a drinking water additi ve7by sprayi ng, on days 2 and 3 they
-received a drinking water additive via drinking water and a feed additive
via the starter feed for a period of 21 days. 24 hours after the

admi ni gbL3hireR AUmddie JrdHkpRGeWBhOE i addidripemerithe apTafed wetkei amouhat ed
with 0.25 m Salnonella enteridis §4 x 104 cfu/rﬂ%. The division into
groupsofiasimit et ededn ine fagd oaddyt hpRercary cBREFBECHRoUPP] +FEFPEEEPYed
no feed.or dri.nking water itiyve yet. \was,, LN | d,

recei vgdnﬁgcitfl'f%scgl%ﬁf’l&?fag‘%ggl IA%/\/a ?Elg% leI(%ﬁe‘riiﬂ{lsﬂi)ll B% %%lrfgg oc%\(’:(g%&s)é{?a%gi um
| MB 52 thESM.@hdAdsplinvsl at thyotdapdaitot oolfi gosacgiardathyfiis siohipdoleatseri a;
group 2 received Bacillus subtilis cell wall copo onen%ﬁ Iﬁl us _Stre to%%%cus
faeci uFCENVEE DS ( BSRIES530) R RSTHAEREE ARt bl g5sEk dhar Pad I 13
Ascophyl l;ymnedasun,pl ys,di fLdgbaCctsy | 81 rgaBHRCBereae Med caigordi g | @ of
drinking water additive and feed additive; and a control group (-) received
no feedhand darkleidiy wated laddi aineestat afl, inwdinereamotbe notaght & 2

either. Fraomthis_ experinent, it is clearl p n hat _the,infecti of
or gans P\HW%W&&’%@#%%?%@%I o b%h(%ag‘%gl éd{jg%\rf%dgflhﬂag?lrr&?%

whi ch Rad HkaeR] Wt e fRRd tadditive and/or drinking water additive according
to the invention as against the control group, which had not received any
feed additive and/or drinking water additive, wherein those animals which
had recgi ve ot cdr i nki t b scg,lﬂ@) OftGRfdther

i nfect ?’g)ﬁeaogryeqi'ort}brfeoﬁﬁgt Jégééngfgggt\ﬁ% Eg}a/?tg?gkh\i%o sum%;%,nr&i%t' shoul d be
not ed tWiath i thés pireadionlie, dympdreersti d showhéheeesbmeldeyhesgaatior afifiasdi ng

wat er additive accordin o the inventio t.0 not .onl. Fgni £l raj se
the |i AXRFeRISY M%h?gg‘aﬁaawﬁaﬁ LERE 1 Dwet e 1§d-”_%ﬁ8?‘; %F@%ﬁ% ;L?)é S

al so SL&%W?% @ 1P S§a tONPbRp8h¥neEYaBo_thakeCivhens uding paidhqgsriapigerins.
Control (+)Goup 1Goup 2Goup 3Control (-)Day 710/153/15*3/15*1/ 15,*0_{ 15Day
149/ 152/ ers* 1£05e0hesDayi D183/ 12D} 1 payppentespayamely Bacillus
357/ 150/ 15* 1/ 15*0/ 15* Q.15 495/ 150/ 15* 0/ 15* frulinSi 8Bichi can

di ffere‘ﬂ%%t#ﬂ% Oéﬁg) %he1%%$§é£§1§$§pgéé§tédﬁn%t and/or drinking water
addi ti ve>Texiglonmst | cofni e Isoges chircontles ngyadt feiastedtaiotal i £wfctt heof
strain Streptococcus faecium|NMB 52 éDSM 3530), Ugglargct eri.zed i %hatthe
st andaratiizeail £ e PRt e c SIRSEOPREISE r dRT BRLFY | FOS  BRd/DBH&G%ht 58c deifs
sp. an | fLfobagieh Plods Yatk 2% idnHnidl fr€catdi beor@lduted and
cont ai gée)giire% i\ﬂgge?ogcﬁildiq{tﬁe\sle and/ or dri nki ng wat er additive according to
cl ai m lthehar fetdr terderaithatouhd beamdxkedivd igsireasgd idoipigerns e

selected fromthe strain Bacilluys subtili . di tdv

dri nki r@J‘V\/an]r t&@di?fs‘aec%%c8ﬁditg‘ge t%)n% %%%lifofé@?gggg?gét lJellrl'l:{gse i n]p%%%et
the stapgar dhzegacel bunakl ycerpangitantr am,Baa linsensddirsieree cotthai aned
in an anount of fromO0.2 to 40 g/ kg, feed additjve_and/qr CHU%I‘(I ng?\/\?t er,
addi t i vEusiiger | depal epmanar of5 the 1Koy, 101 ERd 13ddith Ve and?orctt
drinkin itive ' clajdBp il,m Chipackeri zedmi N3thal iapdin
IS isolg \gg&% o?r%jxleée%/ o%clg%%%%% a}pdteimclhllgke, wheat , éhi cory,

t opi nanbepracé@nmioh bdanheasandher fuyehandbgoheniabdstriadn: anount of from
100 to 950 g/ kg feed additive and/or drinking water additive. 5. A feed
additive and/or drinking water additive according to claim4, characterized
in thatpsabdginyl idhi s ceptehsed devdhspri@nd addi thee imvent omounthef arom
100 to 700 g/ kg, particularly 320 to 540 g/ kg. 6., A feed addi%}lve nd/, or
dri nki njeaat ecngddfiutthemdeas Behitpt oSEFaim 45 (?I‘:r'alre&é:teéii i P hgETeAlg

¢ i 1 Ik Qy1)addbdm vead M pN 2RBYAbDLAE tEEONIMS30
gabac@sgl }é&%@gﬁtﬂg@%w@ ) iy veqd

inulin }33 ¢
to 950 gHZCg particular

thermophilum (I-07) (DSM 14412), Bifidobacterium boum (I-12)
(DSM 14413), Bifidobacterium thermophilum (I-15) (DSM 14414),
Bifidobacterium thermophilum (I-19) (DSM 14415) and
Bifidobacterium thermophilum (I-20) (DSM 14416). The bacteria

selected from the above-mentioned strains, together with the



7. A feed additive and/or drinking water additive according to any one of
claims 1 to 6, characterized in that the bacteria of the strain

St rept ococcus faecium | MB 52 (DSM 35309 are partially replaced with at

.l east one further bacterial strain. 8. A feed additive and/or drinking

wat er additive according to any one of clains 1 to 7, characterized in that

10 to 3090 the du AR Siundi N 1 ept ocosoms $8e6) umekBoS2 (BSM
3530) are replaced with at |east one further bacterial_ strain, 9. A feed
addi t i sgnamdietidr iefkient wahercaduinti vef atber dinsraaseshyexpobiakiann®fl to

8, ch teri d in that t t t l L LAl i

el oot BST PHFACRESBEFE 1R T o Ol m her SEBREREN T Cees Bepf 15881
Bi f i doRagi@nisumitdherramnfiddimiy - Othe ( DSWbP4442) on Bi bif dobhacber unmtbrming
(1-12) (DSM 14413), Bifidobacterium thernophilum (| é5% éDS 14414# N

Bi f i dobacteriiamarise s AWIRR YT 109 vosM 29418y 5he B FidBBaCREFFY ©
ther mogh | o (1:20) COSUL4416L, 1O neh et addihue a0t Oiodisnkhgs v er

addi ti ve accord?ng to any dne of clains 1 to 9, characterized in that brown
mar i ne ighgae asestsdi t Fdnally,cdractiarcih ¢f. the estiraiai Bivd cphdgicgierium

drinking water additive accordin claim9, characteri I h §%|:',d
brown &t§acdBk8 JdAmPre¥d %&C%%tl%a?ddogﬁﬁ’l lfi:%. %%ﬁ%&%ﬂ%i %131\?6

and/ or il ngovwatiRr addinhiveraccendi Nerdduet Bbmn 5@ oshdit - chat actferitzed
in that Ascophyl | um nodosumis contained in _an ambunt of from 300_.to 800

g/ kg, pardsculand y ue60 06£650 prkycepbid agdvepyades, 21 PRFLigULEEdYadditi ve

and/ or drinking water ;additive.accordi clal 1 ,

char act&PR&E igchot#3?d8c8n§85|‘g’ll$§s%’n@s%%cfi\g?y%g?%tgé%tirj p?glgoc?gﬁgga?aséci um
| B 52 {1R9M 353@he . p#3dubtioBi bifdatiaciremisurad heshbpas| um theal sbserption
Ascophyl | um nodosum are cont ai ne\o}étper kg f(ﬁfderiddi iveréfnd/ or .dri nkisn

wat er @fdi minerals K% eFWRIN | W arfd/ BTk r%'[vvﬁ &ibi tiE e

accordi - Aldms 1l 1g 1, B 81t Zefdh 1 thatcedl0 g Bacillus
subt i | i@%ﬁ?%@%pﬁ%g‘l&uﬁ% aecium 1 VB 52 (DSM 3530), 10.5 g

Bi fi dobacteri um t her nophil um (DSM 14414), balance inulin, particularly from
hi ’ cont ai ned foed. addi 11 t
CAVSI . RCHEHTE AR Het AT AT TSRS O A, AT A E R, Ao An( 5
:ﬁgggg?ddiﬁﬁviﬁ a?d/?r drinTin%]wafeerdditives Cértaining per k% f?ed] .
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] ca] ca] gad £@] ¢@l cal eAd £ algalnaMs aheadrc ahadvkaak;aVieapeak taptg) cal eaVd cal
a

WLEEZE LLps asubtidis;  a24932aa855EBEBTPEFHE YSIARST R VY] TR c ot caf%%N/] ca
L\ang]a]c ggﬁa ca} gaVl ¢al gk £31 524 £8) fah C2he@hepht aihc abemv] ol taV] ceatavdeal ¢
cbccdddegfi 98i Erbhj Shk kbirlie iaméo Pajoomab itoy the ddeml e} batd ¥ afetigletd cBPEaV]
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Fig. 1 depicts the synergistic action of a drinking water
additive comprised of standardized cell wall components and a
probiotic component, namely Streptococcus faecium IMB 52 (DSM

3530), as against the effect of each individual component;
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Fig. 2 depicts the synergistic action of a feed additive
comprised of Bacillus sp. and/or Streptococcus sp. and/or
Bifidobacterium sp. standardized cell wall components, a
probiotic component and brown marine algae, as against the
effect of each individual component;
Fig. 3 is a diagram of a drinking water additive, illustrating
the results of the test substances 1in percent of the
phagocytosis/control, as against the effect of each individual
component; and
Fig. 4 is a diagram illustrating the results of the test
substances in a feed additive in percent of the

phagocytosis/control, as against the effect of each individual

component.

In the diagram of Fig. 1, the results from tests relating to the
action of products according to the present invention as opposed
to the action of the individual substances are plotted as
concentrations against % positive control, and it is apparent
that, although the individual substances have stimulating
effects on macrophages, the combination exhibits a synergistic
effect largely exceeding the cumulative effect of the individual
components, particularly at a concentration range of about 0.2
to 19.5 upg/ml. It is, thus, feasible by the aid of a drinking
water additive composed of standardized cell wall components and
a probiotic component and supplemented with inulin, to extremely

stimulate the macrophages present in the gastrointestinal tract

and prevent pathogens from colonizing there.

The inulin additionally contained in the drinking water additive
as a prebiotic fructooligosaccharide in this case does not
contribute anything to the synergistic effect, since it merely
stimulates the growth of the bifidobacteria and hence exhibits a

bifidogenous effect, which is definitely a desired additional
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yLS10%E Loy L SLR¥E i(re1ed@ANDERZd sgLW to macrophage activity and the

prevention of pathogen colonization.

Fig. 2 in an analogous diagram shows the synergistic action of a
feed additive comprising the phycophytic component in addition
to the probiotic component and the standardizied cell wall
components. It is clearly apparent from Fig. 2 that the
synergistic effect is particularly high in this case, especially
at concentrations of about 0.5 to 5 mg/ml, and the use of slight
amounts of the feed additive according to the invention, thus,
yields extremely good results in preventing pathogen

colonization and enhancing macrophage stimulation.

In order to assess the mixtures, the individual substances and
the respective substance combinations were tested together and
the results were subsequently compared with one another. In the
course of these studies, it could also be demonstrated that the
feed and drinking water additives raised the phagocytic activity
of the cells more efficiently than the cumulative effects of the
individual substances. Thus, the synergistic effect of the
components contained in the feed and drinking water additives

could be proved in this test system, too.

The concentration ranges required for the use of the individual
substances with a view to obtaining the desired synergistic
effects according to the invention were determined in in vitro
experiments using a cell culture test system. In doing so,
different substances such as, for instance, Streptococcus
faecium IMB 52 (DSM 3530), Bacillus subtilis cell walls,
probiotic components and phycophytic components were used in the
test system at the concentrations indicated in Figs. 3 and 4,
and the indicated results were obtained. These findings were
subsequently translated into in vivo feeding experiments with

the following results having been obtained while maintaining the
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of cell wall components ranging between 0.2 and 19.5 ng/ml, an
amount of use ranging between 0.2 and 20 g/t results in ready-
made feed. This substance amount must be present in one kilogram
feed additive, which means that the additive must contain the
substances in a 1000-time concentration at a dosage of 1 kg/t
ready-made feed. Hence results an amount of 0.2 to 20 g cell
wall components per kilogram feed additive. The amounts for the
prebiotic and phycophytic components can be calculated
accordingly, with an amount of use of these two components
raised by a factor 25 to 35 resulting from further
investigations into in vivo uses. This factor takes into account
the larger amount of microorganisms present in vivo in the gut
per gram or milliliter as compared to the in vitro test system.
Hence result the indicated amounts for the probiotic and
phycophytic components in the feed additive and/or drinking
water additive. By contrast, the amount of probiotic components

is determined through the number of colony-forming units.

Drinking water additive

Values in % (difference results of test substances in %

phagocytosis/control)

Cell wall o
Probiotic Drinking o
parts z Synergistic
[pug/ml] Component water
Bacillus Components o effect
(%) additive
subtilis (%)
250 38.00 34.40 68.40 67.71 no
62.5 41.02 46.39 87.41 90.51 yes
15.625 46.26 41.99 88.25 104.30 yes
3.906 16.60 40.60 57.20 70.40 yes
0.977 15.50 33.90 49.40 61.70 yes
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Values in % (difference results of test substances in %

phagocytosis/control)

Ascophyllum [Cell wall
nodosum parts Probiotic
z Feed Synergistic
[ug/ml) |fine powder |Bacillus Component
Components |additivegeffect
(%) subtilis (%)
(%)
250 -4.92 38.00 34.40 63.48 48.18 no
62.5 35.61 41.02 46.39 123.02 98.40 no
15.625 |37.57 46.26 41.99 125.82 130.12 |yes
3.906 |52.55 16.60 40.60 10.9.75 117.61 |yes
0.977 |41.38 15.50 33.90 90.78 112.21 |yes

The feed additive and/or drinking water additive according to
the invention was experimentally tested in chicks by
administering to the latter a drinking water additive according
to Experiment 1, a feed additive according to Experiment 2, a
combination of drinking water additive and feed additive
according to Experiment 3, and a combination of feed additive
and drinking water additive at a salmonella challenge according

to Experiment 4.

Experiment 1

1,400 broiler chicks (50% male, 50% female) were monitored from
life days 1 to 42 and divided into groups of 280 animals each.
The animals were given drinking water and feed ad lib. The
groups of animals which received a drinking water additive were
given the same on day 1 by spraying of the drinking water

additive, on days 2 and 3 by the application of drinking water.

The division into groups was effected in the following manner: a
control group received no drinking water additive at all; group

1 received a drinking water additive comprised of cell wall
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fructooligosaccharide; group 2 received Streptococcus faecium

IMB 52 (DSM 3530) and prebiotic fructooligosaccharide; group 3

received Bacillus subtilis cell wall components, Streptococcus

faecium IMB 52 (DSM 3530) and prebiotic fructooligosaccharide;

and group 4 received Bacillus subtilis cell wall components plus
Streptococcus faecium IMB 52 (DSM  3530)

plus prebiotic

fructooligosaccharide plus Dbifidobacteria. The 1living mass
development of the broilers as well as their mortality rates are
indicated in the Tables below. It is clearly apparent from these
studies that those animals which had received both cell wall
components of Bacillus subtilis and Streptococcus faecium IMB 52
(DSM 3530) clearly outdid all the other groups, both in terms of

living mass development and in terms of mortality.

Living mass development (g)

Control Group 1 Group 2 Group 3 Group 4
Day 1 45.1 45.0 44 .6 44 .8 45.1
Day 4 65.3 696.0 66.7 67.9 69.3
Day 7 135.7 136.4 139.4 137.2 140.4
Day 14 306.8 310.7 318.3 320.6 328.0
Day 21 599.1 599.0 603.7 610.2 624.3
Day 35 1396.5 1406.3 1433.4 1420.5 1434.8
Day 42 1865.4 1873.6 1888.2 1892.7 1918.4
Mortality (%)

Control Group 1 Group 2 Group 3 Group 4
Day 4 0 0 0 0 0
Day 7 1.14 1.14 0.98 0.86 0.57
Day 14 2.20 2.00 2.00 2.00 1.71
Day 21 2.57 2.57 2.31 2.29 2.29
Day 35 5.14 5.18 4.57 4.00 4,00
Day 42 6.29 6.36 6.19 6.12 6.00




| KCC$D* D$10% & () - RRRRRRRXY://DD*D$10% & ()- D*D$10% & ()- D*D$10% & () -
1 KOCSDF D$10% & () - DFD$10% & () - RRRRRRRSY://DD*%lO%&'Eg- D*D$10%&'8-
/ KCC$D* D$10% & () - D*D$10% & ()- D*D$1¥H & ()- RRRRRRRT:// DD*D$10% & () -
./ KCC$SD* D$10% & () - D*D$10% & ()- D*D$10% & ()- D*D$10% & ()- RRRSS
SSe5/ / D/ KCC$D* D$10% & () - D*D$10% & ()- D*D$10% & ()- D*D$10% & () -

Experiment 2

1,250 broiler chicks (50% male, 50% female) were monitored from
life days 1 to 42 and divided into groups of 250 animals each.
The animals received a starter feed from day 1 till day 21,

furthermore they were given drinking water and feed ad lib.

The division into groups was effected in the following manner: a
control group received no drinking water additive at all; group
1 received a feed water additive comprised of cell wall
components of Bacillus subtilis, and prebiotic
fructooligosaccharide; group 2 received Streptococcus faecium
IMB 52 (DSM 3530) and prebiotic fructooligosaccharide; group 3
received Bacillus subtilis cell wall components, Streptococcus
faecium IMB 52 (DSM 3530) and prebiotic fructooligosaccharide;
group 4 received Bacillus subtilis cell wall components plus
Streptococcus faecium IMB 52 (DSM  3530) plus prebiotic
fructooligosaccharide plus Ascophyllum nodosum; and group 5
received Bacillus subtilis cell wall components plus
Streptococcus faecium IMB 52 (DSM 3530) plus prebiotic fructo-
oligosaccharide plus Ascophyllum nodosum plus bifidobacteria. In
experiment 2, both the living mass development of the broilers
and their mortality as well as feed utilization were
investigated. From this experiment, it is clearly apparent that
groups 3 to 5, which had received Bacillus subtilis cell wall
components and Streptococcus faecium IMB 52 (DSM 3530) as well
as other components, clearly outdid all the other groups both in
terms of living mass development and in terms of mortality and

feed utilization.
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Day 21 2.57 2.48 2.42 2.29 2.29 2.29

Day 35 |5.14 4.57 4,63 4.00 4,14 3.52

Day 42 6.29 6.14 6.14 6.00 6.05 5.85

Feed utilization (FCR; g/9)

Control |Group 1 |Group 2 |[Group 3 |Group 4 |Group 5
Day 7 1.42 1.41 1.39 1.38 1.38 1.35
Day 14 |1.60 1.58 1.59 1.57 1.58 1.56
Day 21 |1.71 1.69 1.70 1.67 1.68 1.65
Day 35 |1.78 1.76 1.73 1.72 1.70 1.71
Day 42 |1.90 1.88 1.85 1.81 1.80 1.76

Experiment 3

1,750 broiler chicks (50% male, 50% female) were monitored from
life days 1 to 49 and divided into groups of 350 animals each.
The animals of group 1 received a drinking water additive, group
2 received a feed additive, and group 3 received a combination
of drinking water additive and feed additive, furthermore they

were given drinking water and feed ad lib.
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The division into groups was effected in the following manner: a
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control group received no feed or drinking water additive at
all; group 2 received Streptococcus faecium IMB 52 (DSM 3530)

and prebiotic received

fructooligosaccharide; and group 3
Bacillus subtilis cell wall components, Streptococcus faecium
IMB 52 (DSM 3530) and prebiotic fructooligosaccharide. From
this, it is clearly apparent that the group of animals which had
received both feed additives and drinking water additives,
clearly outdid all the other groups both in terms of living mass
development and in terms of

mortality, this superiority

exceeding the sum of the effects of the individual components.

Living weight (g)

Control Group 1 Group 2 Group 3
Day 7 130.7 139.4 137.2 140.4
Day 14 407.4 414.2 417.4 422.8
Day 21 838.6 849.8 855.6 862.5
Day 35 1698.4 1719.2 1715.4 1711.8
Day 49 2190.6 2183.8 2203.6 2295.5

Mortality

Control Group 1 Group 2 Group 3
Day 7 1.60 0.66 0.66 0.40
Day 14 2.00 1.66 1.66 1.20
Day 21 4.33 2.80 2.88 2.40
Day 35 5.60 4.90 3.77 30.3
Day 49 6.80 6.10 5.90 4.80
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450 broiler chicks (50% male, 50% female) were monitored from
life days 1 to 49 and divided into groups of 90 animals each. On
day 1 the animals were administered a drinking water additive by
spraying, on days 2 and 3 they received a drinking water
additive via drinking water and a feed additive via the starter
feed for a period of 21 days. 24 hours after the administration
of the drinking water additive, the animals were inoculated with

0.25 ml Salmonella enteridis (4 x 10* cfu/ml).

The division into groups was effected in the following manner: a
control group (+) received no feed or drinking water additive at
all, yet was inoculated; group 1 received Bacillus subtilis cell
wall components plus Streptococcus faecium IMB 52 (DSM 3530)
plus prebiotic fructooligosaccharide plus bifidobacteria; group
2 received Bacillus subtilis cell wall components plus Strepto-
coccus faecium IMB 52 (DSM 3530) plus prebiotic fructooligosac-
charide plus Ascophyllum nodosum plus bifidobacteria; group 3
received a combination of drinking water additive and feed
additive; and a control group (-) received no feed and drinking
water additives at all, and were not inoculated either. From
this experiment, it is clearly apparent that the infection of
organs with Salmonella enteritidis could be markedly lowered in
animals which had received a feed additive and/or drinking water
additive according to the invention as against the control
group, which had not received any feed additive and/or drinking
water additive, wherein those animals which had received both
feed and drinking water additives showed no organ infection any
longer at the end of the addition. To sum up, it should be noted
that it is feasible, by the aid of the feed additive and/or
drinking water additive according to the invention, to not only

significantly raise the living mass weights of animals and lower
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1. A feed additive and/or drinking water additive for domestic
animals, which contains at least bacteria of the strain
Streptococcus faecium IMB 52 (DSM 3530), characterized in that
standardized cell wall components from Bacillus sp. and/or

Streptoccocus sp. and/or Bifidobacterium sp. as well as inulin

are additionally contained.

2. A feed additive and/or drinking water additive according to
claim 1, characterized in that the standardized cell wall

components are selected from the strain Bacillus subtilis.

3. A feed additive and/or drinking water additive according to
claim 1 or 2, characterized in that the standardized cell wall
components from Bacillus subtilis are contained in an amount of
from 0.2 to 40 g/kg feed additive and/or drinking water additive
and, in particular, 5 to 15 g/kg.

4. A feed additive and/or drinking water additive according to
claim 1, characterized in that inulin is isolated from 1leek,
onion, garlic, artichoke, wheat, chicory, topinambour, tomato,
banana and/or rye and contained in an amount of from 100 to 950

g/kg feed additive and/or drinking water additive.

5. A feed additive and/or drinking water additive according to
claim 4, characterized in that said inulin is contained in the
feed additive in an amount of from 100 to 700 g/kg, particularly
320 to 540 g/kg.

6. A feed additive and/or drinking water additive according to
claim 4, characterized in that said inulin is contained in the
drinking water additive in an amount of from 530 to 950 g/kg,

particularly 820 to 920 g/kg.
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bacteria of the strain Streptococcus faecium IMB 52 (DSM 3530)

are replaced with at least one further bacterial strain.

9. A feed additive and/or drinking water additive according to
any one of claims 1 to 8, characterized in that the at least one
further bacterial strain is selected from the strains Bifi-
dobacterium thermophilum (I-01) (DSM 14411), Bifidobacterium
thermophilum (I-07) (DSM 14412), Bifidobacterium boum (I-12)
(DSM 14413), Bifidobacterium thermophilum (I-15) (DSM 14414),
Bifidobacterium thermophilum (I-19) (DSM 14415) und
Bifidobacterium thermophilum (I-20) (DSM 14416).

10. A feed additive and/or drinking water additive according to
any one of claims 1 to 9, characterized in that brown marine

algae are additionally contained.

11. A feed additive and/or drinking water additive according to
claim 9, characterized in that said brown algae are comprised of

Ascophyllum nodosum.

12. A feed additive and/or drinking water additive according to
claim 10 or 11, characterized in that Ascophyllum nodosum is
contained in an amount of from 300 to 800 g/kg, particularly 450

to 550 g/kg, feed additive.
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13. A feed additive and/or drinking water additive according to
any one of claims 1 to 12, characterized in that 8 g Bacillus
b subtilis, 60.0 g Streptococcus faecium IMB 52 (DSM 3530), 432 g
Bifidobacterium thermophilum, balance Ascophyllum nodosum, are

contained per kg feed additive and/or drinking water additive.

14. A feed additive and/or drinking water additive according to
any one of claims 1 to 12, characterized in that 10 g Bacillus
subtilis, 24.75 Streptococcus faecium IMB 52 (DSM 3530), 10.5 g
Bifidobacterium thermophilum (DSM 14414), balance inulin,
particularly from chicory, are contained per kg feed additive

and/or drinking water additive.



