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Benzophenant hri di ne Al kal oi ds as Ani nal Feed Additives and RefrédB 005
Intestinal Inflamuation This invention concerns the use of one or several
benzophenant hri di ne al kal oids or their derivatives or synthetic anal ogs as

animal feed additive for inhibiting or preventing the en i '
deconposition of the essential aromatic am no acids in anﬂ@ﬁﬂﬂmmwmmmww the
animal feed as well as the use of benzophenanthridine al kaloids tor e

production of a remedy. Aromatic am no acids, e.g. tryptophangﬁgﬁd al ani ne

are essential nutrients that cannot be produced by the bo ' cept
in the case of rum nants. They are an inportant corrponentmmﬂnlwﬂmmmnmmrfor
food and animal feed.'In the aninal feed they serve - |ike “other amno
acids as well - to ensure, in a certain proportion to the cont 820t ot her

essential am no acids, the necessary bal ance between the individual
essenti al and non- essential am no acids. Their use incurs cost. In the

i ntestines ofjsdBBBhLopHEhGH T rliBAIKaIBIdSBS ANiFasRsePalddithes Bnd Renwdadlydot O

deconpose am no acids wth the he | S, e.g. the aromatic
~am no acids decarboxylase. As a Ilrng%sgintay W%@rﬁ%ﬁe bet ween t he indivi dual

amno acids, that is initially used as a basis for the preparation of
animal feeds, is no |onger given. The neat quality of animals is reduced.

| ndo![ e dand ?ﬁi@ﬁr@eﬁﬁo ;[n%anQ%@?éJE%f j[c{l;%@vé‘rgﬁfa’\?&ﬁén%ﬁih‘?i@in@!l\ﬂgaﬁﬁd@&t s, are
created as i nter, | at e _pr.oducts, o e _en | : .
aromatic ant'i d&e{’%g’?s Phﬂ&lﬂb?%cgﬂalogﬁgﬁ Sp!@aéf%g%ggﬁggg%g@%ﬁ@ér?ﬂg?%nﬁgg
deconposi t i the eseymatgpiensmensitionatihg estential arefplic aRinARASIP @ 2niA AT on t he
liver, becatheanihe foabys hasad thedabaX béyzophesanthriliness!kalgids foritime prodectionot t o
becone il |l Ppé: of them |Indole and skatole lead to <chronic,
sub-clinical 1 né I a|¥"nat ions of the tissue of the nucosa of affected mammal s
and human beings. Indole and skatol e, produced by m cro organisns of the
i ntestinal Amsuetis amifcgdidy, edj. ayptophaetand 4lanivaiaiecessentfal patriboty dimtcapeotasi t es
(intestinal QA e pBRADBSL GhrufRGRisdiTAdy 48U ihBSraRPer
cells of th%é1§'1r?§zésti atpe"r%he}?)ggéélfg%%epg@l}ﬁe dtlhci:ri‘nrl' def stncgt::r eadi r%egi _
respect i Ve|%ﬂm%0ﬁpw|qjﬁplp@- arfpogrand animal feed. In the animalfeed they serve - like

other amino acids as well - to ensure, in a certain proportion to the cont_ent of other

essential amino acids, the necessary balance between the individual essential and non-

-essential amino acids. Their use incurs cost.

In the intestines of mammals, micro organisms are widespread, which are able to
decompose amino acids with the help of their enzymes, e.g. the aromatic amino acids -
decarboxylase. As a result, the balance between the individual amino acids, that is
initially used as a basis for the preparation of animal feeds, is no longer given. The
meat quality of animals is reduced. |

Indole and skatole, which cause undesired characteristics and effects, are created as
intermediate products of the enzymatic decomposition of aromatic amino acids. Indole
and skatole are toxic substances of the decomposition of tryptophane. Among other
effects they are a burden on the liver, because the body has to detoxify these
substances, in order not to become ill because of them. Indole and skatole lead to-
chronic, sub-clinical inflammations of the tissue of the mucosa of affected mammals
and human beings. Indole and skatole, produced by micro organisms of the intestinal
mucosa, facilitate the entry (invasion) of pathogenic parasites (intestinal helminths,
clostridia, salmonella, coccidia) into the upper cells of the intestinal mucosa and reduce
their defence readiness respectively.
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2 8 FEB 2005 2 In addition, residues of indole and skatole in the food may
al so unfavourably influence the consunmer with regard to his health or in
his wel | -bei ng. An unfavourable relation between aronatic am no_aci ds (in
relation too low a quantity available) and the other essent i%8 FERi 39 aci ds
| eads to an inbal ance, which causes a reduced utilisation of protein and a
reduced content of l|actal bumin. Food quality is also neasured on the basis
of protein content. Protein content (lactalbumn, |lean neat) that is

reduced due o, 4G e%ﬁ}aegfo ﬁeag%u%kamém tﬁ&fo@a nhae,ﬁéi& mamﬂmmﬂml ty

and a reductlon [ nectl on n human
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a econpo e C ca i f
al Prlpt%pl g gﬁ'gé‘%ﬁe}d é:ep%at g@é&%mu%& F%b& g@él tgf 4 al? rﬂmreocéﬁ {he

essenti al

further mor e basis ef Qfét%h%ﬁ?"tti Bietgin S‘Ef‘dé'ﬂts('aéffaébtﬁ‘?'@d?%”leﬁgtt %I‘%’@Q”%ﬁ tﬂHeden on
the host or tHedack dfaromsiicaramoiatidsheadsdo deduskil slualithend e sedusfion ingricesd
optimsation is increased insofar as the |loss of aromatic am no acids,

whi ch until . ow was, ung en into consi der a a h| gher
admi xt ure to N ¢Roneetan W'ﬁﬁ’%@ﬁ‘é&’&ﬁ@%&? li'\ull'fean SEBLTo arom%?’ %H oeacudnl nf | uenced
activity of tecarboxyfaseiisesn amoa a@ﬁ@bi@lé@eﬁeﬁbafyﬁ%ésendlf%&' tQ:Rb§td'S@ﬁS? fegfeay and
of mai nt ai ni Hme@r%fhﬁ@ﬂ&d?ngnsrﬁ@ﬂmme:mlthe’lm@ﬁulandli’ntmhal ramcbsp ef snifmals

| ncreased, Tgﬁqgﬂ&% Eﬁiyfﬁeesetﬂa %eﬁ&%éé’@%‘f&n Wha Brrkef %dud&v‘?ﬂé SRfhtibd bEéJrﬁc% of all

characterise | ve uan I one or

an e
sever al benzéﬁb‘ﬁ@héfrﬁsﬁ?“tti’i’ RErantR A yi‘l‘f’eﬁ’%“ﬂ@f’?' AN 8@9 o%s H{het ic
anal ogs in ofdﬁermmeneﬂudecanh@sénnmuctﬁ areceatessinet PaceR burdes oadhehestal

aromatic am BPIeﬂ@'tdjl%&d-DE@mJtﬁé 68 dsRHIOThe 865t BEthanceddftemisdiionipbeased hri di ne
al kal of ds as gt oL INYGSe faerasgpggﬁwﬁhfa%ctse\%ﬂ{éﬂmnﬁlar{o!mywé'sgﬁ’ri%old%ﬂl'enﬁgé the

utilisation @2‘@ ?%FY axi s
respect i vel ytagaina corudarBi Yia ajhighes eAgRturg dai 5?9 Geareuent o fier
bact eri'al getrsmtiomand the unirdluencesieaotisity ofithe Broamsticemineaeld decabowtasertben WO A-

9 315602 (N@b@t%‘ff@edlnbrhn'dtoffrﬁh“i’nt!a'lhlnb'tﬁé‘hééﬂﬂh &tecbh@fhigald! Usafpbfifalsddnd pets is
i nhibiting or Eerfrsﬁgntl ng the enzymatic deconposition of the AAAD (aronmatic

am no aci ds Xyl ase) is not nentioned. Drsata et al., J. Enzyne
I nhi bition, 1995, Vol. 10, pg. 231-237, report on the effect of
Sangui nar i ne TAs afinal Rddidah becoradnoBARD, thadrivehtiql iaisstahall chppadtenised bylties fact t he

bi osynt hesi s ha?ft cgﬂtgﬁl@é?\eeﬁe@meaﬂfa%ﬂﬁfl df3Re oREERAA DAL HRHa SARARO Bk A 0iddDr

dopami ne is thelr Jerlvates opsynthetlc analogs in order to reduce the enzymatic decomposition of
the essential aromatic amino acids.
The use of Sanguinarine and other benzophenanthridine alkaloids as performance .
enhancers for economically useful animals, the utilisation of these alkaloids for the
treatment and prophylaxis respectively against salmonella infection, against coccidia
and other bacterial germs and for the conservation of animal feed is known from WO-A-
9 315 602 (Neufeld). In it the utilisation of these alkaloids for inhibiting or preventing the
enzymatic decomposition of the AAAD (aromatic amino acids decarboxylase) is not

mentioned.

Drsata et al., J. Enzyme Inhibition, 1995, Vol. 10, pg. 231-237, report on the effect of
Sanguinarine as an inhibitor of AAAD, which plays an important role in the biosynthesis
of dopamine, noradrenaline, adrenaline and serotonin. As doparmiine is important in
connection with Parkinson's disease and as norédrenali,ne is a potent vasoconstrictor
and serotonin is counted among the inflammation mediator substances, the inhibition of
AAAD is the subject of the study. The insight gained on the basis of it, does not suggest
the use of benzophenanthridine alkaloids for the improvement of the protein result for
economically useful animals or their use as remedy in the area of veterinary medicine.
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or several benzophenanthridine al kaloids or their derivatives or synthetic
anal ogs are used as animal feed additives in an effective quantity for

I nhi biting ' ' ! J Lalk. .
aronatic am\'(bﬁlgeggl}j%@ée% Qﬁﬁﬁpz@%ﬁg%%lgg)ﬁrsgam n?|25?@%5ﬂg}§'g!?‘§ [ a{?ga?&ﬁ%b'a{he"
accor dance erHativesor sgtheticanalagsare psed a3 apimal faed additives ingaqeeffective
benzophenantguantity fier inhikiting bopreventinglthe ebzymaticatecompositiorf ofrthe essepitiant

_matfarlt alj O}‘ drmaﬁammra@ma@aﬁranml@@d@@nirhmé@d)éq@ﬁvetIhlé&t%rdd‘ne& it fjhe

i solated a . [ re n accprdance
w th anot ne S g?%a%”s%t?b e Rhettehoetions it Bl Baos cah dssBe
benzophenant4sed 41 1he Tafmk gl Riartnagerial péthe Rrraveraceae or &t exttast theradt onindhegs or
pl ant conpderenofthefsoldied Baplaide oaatkabidtmitares ongyritestcamatagant hr i di ne

al kal oid(s) for the nmanufacture of animl feeds or aninmal feed additives
for produci I TRl LE.,: Ethe 1 nprav nt, of the
protein res E'ig g 8%%9%@%% %r{éjl‘ﬁfeq?ﬂg%F %ﬁl&i{ﬁ?f&é&nmpﬁ%ﬁ ﬁ%f %%yelrﬂhi biting or
preventing &enNZerheaantriding alkaloidsRsdReiE defivativeserdiyatielic anslegs orplarts in t he
di gesti ve t camponduts bhthe Repaeeracede ¢cdndainingdehzaphenanthhidine atkalld(s) for the

of Pl ant  copunutcte S Kt o0 or MAtel fooicitibs 1A SIuCHY HOTBRA RRRES ©F
al kal oi d(s) apps %@ﬁ%dﬁ‘f"&’é’?ﬂ%@t gf;tﬁ%%&gﬂﬁ&?/s@d? oPQEA e AR MERa | on.

I n particul #irougivthe inhjbiting preprexerting ob hedenzymeds decampasitionn msoradtic aminoani no
aci d net abobtigsin teaigeativé traetl e and skatol e. Chel erythrine and Sangui nari ne
as well as other benzophenanthridi ne al kal oi ds have been found to be

otent inhihQitors of t aromgli ¢ am no I d decarboxyl ase. |t has . been
Bhown that - &aiBier ABler el T vemonds iR CemeaerRaNadDs aikelolds Geine
aromati c adeniatiges ar sidimtio@nglogs er efplantdemposents of thedbapateedé containing
respecti vg: beniﬁ’phén&htﬁlgdiﬁéiélkéﬁ)id(é)h@ tﬁéﬂma‘ctt@moma réfibgly e faenLY | ?Se s
i rreversi r \
conti nue foﬁ‘ﬂgf}q’f%ﬁﬁ' 'aﬁ'sp%?t ﬁg%ﬁ@%ﬁ&%géaﬁlée&a eoeevs?nB Wi)?%ﬁ%@%dghs\géh%e range

of the benz8PHEORGT Metahoimedychiasiieio'e 8a¢§Atalgr i ne and Chel eryt hri ne,

representatives of the benzophenanthridi ne al kaloids, termnally have an
aromatic  sCheledythriae tdmtSdngumfind &8 weia$ biher BénZopRerdinBiRincCalBidOhael ds.
Probably, t{eG8¥™ be potent inhibitors of the aromatic amino acid decarboxylase. it has
been shown that Sanguinarine and Chelerythrine block the activities of the aromatic
amino acid decarboxylase to a degree of 99 % and 92 % respectively. This blockade of
the aromatic amino acid decarboxylase is irreversible and therefore of particular
interest, because it will continue for as long as the enzyme molecule are within the
effective range of the benzophenanthridine alkaloids. Sanguinarine and Chelerythrine,
representatives of the benzophenanthridine alkaloids, terminally have an aromatic
structure that is similar to that of the aromatic amino acids. Probably, the enzyme
‘Aromatic Amino Acid Decarboxylase' confuses the terminal structure of the
benzophenanthridine alkaloids with the ring structure of the aromatic amino acids and
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"Aromatic Am no Acid Decarboxyl ase' confuses the term nal structure of the
benzophenant hri di ne al kal oids with the ring structure of the aronmatic am no
acids and A MP.MIFfl . T-TFFT 2 8 FEB 2005 WD 02/21932 PCT/ eBCRE® 20087 3
5 installs those inits active centre instead of the amno acid. As
benzophenant hri di ne al kal oi ds do not have a carbon skeleton that can be

split off case for the amno acids, there is no end product of
t he enzynatvﬁédrzzgnggﬁo for which reasop it cannot be conflldB01/0R487

active centre of the aromatic am no acid decarboxylase is irreversibly
bl ocked, The invention shows. that it is possible to irreversibly block the
activity algtalinthese knectivecan instepd ofitietasning acithoAmbenraphenanthiridmeaci d

decar boxyl alkeloidsaiotrfwhm s4rboe sidletdn tHt a6 bel 6t b ads isthe t4sd f@fr thb Qrfifte

ggggﬁ{ ;g;%&e&%@ eﬁdﬂﬁroa&g%z; Hecer&g?ggf?c %%E%ﬁ\e?oqgvhig}rggﬁoq ggwogg .

reduced de 8@9%3%‘{8 cppieg ofthe gromaticiaming peidkdesarbexiass ia Brexersibly and
t hus to t hblochegsk dhe thventml shows thatitsepoasitie mntrevetrablyhﬂodmhé’rabtlth ahd thugave

shown 10 hathe&ﬁetabdli@%duc%fofttﬁ’é Srobi28c 8MHPAYd S’écalrlf'o?&la@@fa tﬁggdr]h PL ent of

nave shonnTicale M Sl s aBlc s ctiten of B8 stdihats Suhe spie e o PHEh ot

i mpr oved |W'Sttﬁla§VWi§'/9ﬂﬁ’éa@ﬁ'tﬂ@ieﬁsﬁa¢ foicemedies.pigs is inproved by up to 10
%in the final fatteni ng stage. 20 The invention |eads to inproved ani nal
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ani mal'y 2%° %%ncgth}’%{ﬂ tﬁF %Hoy?ﬁlﬁwg’r%é?ﬁ@ '\M"feﬁ‘tsc tﬁéx? AVIETH. i Testschave sbewmi n

al | tradi tihahes a rasely of thisiibe gontent of tean raeat and theoeoritent ah lactlbumis bambsy. Thi s

:rglc |Z gdei hs:tleasrq:hmqmatts?grnﬁdagtly. ¢r?ﬁﬂ60ékﬂ3 nt&tk@#?é&tﬁ%vﬁrsﬁbwn tlﬁﬁtfﬂ'\reu@’f m@tb%ia%cg
Ewithi ﬁ'ﬁ{e a%nﬂ& Gk aﬁ%ﬂ tﬁét'?segn 9vréd IQ?P{ ? gay g'l,e R'8 e{rhléalaqrécgsfgrnmg%‘s ami no

added as pre I oNns |1 I n pa
aci ds. Furf’}‘i’ trh upitpd e}!?atpeﬁga'rf? RN Stagkdi ti ves such as trace 30
el ener®0s, phosphat es salts and calcium Oher additives such as enzynes,

vitani ns’ OThe iAveHIbARGES t@mdr&&daa%urﬁmieﬁﬁrm%& <l tRhtHAe BSe BAHlEd: The am no
aci ds CO”t@énQ&S]l}eanthP §§|k 0|ds res can EI tlhe @ 'gl a:q %g nat ural in
origin or VEs tr?ﬁ%?t f1ad 5erd6’ﬁ§q InYamalen Heaurnoy intheor
exanpl e t HAIEBINGSIAARMAR 35 phenyl al anine. In nature benzophenant hri di ne
al kal oi ds occur for exanple in the rhizones of the
25  The animal feed in accordance with the invention can contain all traditional feed
substances that are common in animal husbandry. This includes starch-containing _
components such as grain, grain products and maize. The other proteins contained can
be of natural origin or can be added as preparations, which applies in particular to the
essential amino acids. Furthermore, there may be mineral additives such as trace
30 elements, phosphates, salts and calcium. Other additives such as enzymes, vitamins or
substances acting as medicaments can also be added.

The amino acids contained in the animal feed can either or in part be natural in origin or
artificial additives. Important aromatic amino acids are for example thryptophane and
35 phenylalanine.

In nature benzophenanthridine alkaloids occur for example in the rhizomes of the
Canadian blood-wort Sanguinaria Canadensis or in Chelidonium majus or Macleaya
cordata as well. These plants belong to the Papaveraceae. The rhizomes or the leaf

40  material or the entire plant material can be collected and dried. On the basis of the dried
substance, the content of benzophenanthridine alkaloids usually is approx. 4 % of the
weight. In order to compensate for fluctuations in harvests, it may be advantageous to
adjust the content of the main alkaloid Sanguinarine to a value of, for
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woul d |i e afoultply abapptbox?8 96 of the watdhght . Ot her al kal oids of this group are
Chel eryt hrine, Chelirubine, Sanguirubine, Chelilutine and 10 Sanguil uti ne.

Wthin the fra rk of this inveqtion it .al so he advant ageous. to

nant ni st or QUheT SRS GHhisiRsoyR A CHARTATAs. GG e Sa SO APe B NS A08. and
t hei r dOri \&angviediner their synthetic anal ogs. 15 The quantity of al kal oid
contained in the feed is limted dowmward only by effectiveness.

Pref erably, t AT 4 ' f i | be
ar cat er AT s ShaRoe iR sl RngBh fFhAY 50 BE ol L Er Batlals
root mat er i%hthe Rigntanatenial g5 piihgésoiated alkplpide ang thairdsgivaiivespihessyatietial f eed.
20 In the amelvgs. feed fed and up to now examined in nore detail, quantities
betweegs5 g and 150 g of dried Papaveraceae per ton of aninmal feed,

standardi s to 1.5 % al kal oid. ngui i .. GO Ml X. 3 %
Cotal - al kargeauequy o aRa R Sptinst N8 AR I i HoWERBR QB b RRERs e
f eed addi t iRreferablyéhe tatal aeantidkelmiraloigy perip pfenimalfeed willkergipatpetags 16rg.
suppl ement agrythewasilof freaftendandisdd) @rigd PRpaviradeae edot amateridl, thieedirespoadety t he
addi ti ve, ia@ﬁ%qdbbé?aﬁteﬁtoﬁw%g\‘l%lfe ni ml feed additives, contains
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benzophena ridine aloids or their derivatives or anal ogs or plant
corrpon@ﬁt s of Papaveraceae containing these alkaloids. Thus the invention
conpri ses tithezanimallfe¢dfed andselth nowtsxehines! i otbre detddh quantitiels betweenied bndhs
preli Im Par MSDerﬂldﬁéé Paphlicbdcear et ERibf Ryind) fedds StandardReO L6 % BiRalofdi ni shed
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conponents of Papaveraceae containing these al kal oi ds
25  This invention also comprises animal feed additives, such as for example pre-mixtures or
mineral feeds or supplementary animal feeds for the preparation of animal feed, whereby
the additive, in addition to the usual animal feed additives, contains benzophenanthridine
alkaloids or their derivatives or analogs or plant components of Papaveraceae containing
these alkaloids. Thus the invention comprises the animal feed itself, which is fed to
30 animals, as well as preliminary products, which are used by the user to produce the
finished animal feed.

The invention furthermore concerns the use of benzophenanthridine alkaloids or their
derivatives or analogs or plant components of Papaveraceae containing these alkaloids
35 forinhibiting or preventing the enzymatic decomposition of aromatic amino acids, in
particular in the digestive tract of animals, in particular in combination with one of the
animal feeds or animal feed additives described above. -

If the animal feed contains a sufficient quantity of essential amino acids, then the

40 admixture of alkaloids can save the additional administration of expensive aromatic
amino acids. If aromatic amino acids have to be admixed, e.g. thryptophane and
phenylalanine, then the added quantity can be reduced due to the alkaloid, whereby cost
is reduced. On the basis of the current market situation, savings of approx. 10 EURO
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Preferably, the use as renedy is effected together with aninal feeds or as
addi ti vB t oPrefierablyrthe kisegs vernedy. is Tfiected fogethev witlyanimal feeds oofs tditival th sheni ds
li es Wi thi ndiitkingomdrer. The @ffective Yabhtities SEIHRIAMal AR Wit BeaERleG8naY &5 well.
described in the following. 20 1. Exanple of a traditional aninmal feed

reci pe for ¢hickens and pips, (in weight percent) Weat 42 % Mai ze 20 %
Sun Fl ower §?‘eer%oexw+5'|°8 e%@%P'%@{P fesegipedipdhe falleWingsoy 11 16.6 % Wol e Meal
Rape 4% Fodder G| 6.5 % Methionine 0.26 % Lysine 0.48 % Mno Cal ci um

Phosphatee 0185 dmdiebfcd #4Rifbrial $imaPlebd Po e chickens and pigs

(in weight percent)

Wheat 42 %
Maize 20 %
Sun Flower 3.6 %
Whole Meal Soy | 4%
Whole Meal Soy I 16.6 %
Whole Meal Rape 4%
Fodder Oil 6.5 %
Methionine 0.26 %
Lysine 0.48 %
Mono Calcium Phosphate 0.85 %
Calcium 0.5%
Salt 0.025 %
Pre-mix 1.0 %
Enzymes 0.2%
Amino Acids:

Protein 19.2%
Lysine 0.824 %
Methionine 0.276 %
Meth + Cystine 0.588 %
Threonine 08 %

Thryptophane 0.24 %



Pre-m x 1. 0%
Met hi oni ne ,0. 276 %

Enzymes 0.2 %

Am no Aci ds:
Meth + Cystine 0.588 %

Protein 19. 2%

Lysine 0.824 %

Threonine 0.8 %

Thr%/Et%p aﬂﬂf
0.24 %2 8 FEB 2005 WO 02/21932 PCT/1B01/02487 6 5 2. Exanple FEB 2

accordance with the invention The ani nal

Exanpl e 1.

dried root materi al
feed. Ani mal
ani mal s 5per2.grRxampleGncigperdahcelwitt the ifventiod s a b c
Pre-Fattening 22 kg - 48 kg 0 0 15 Final

BxemRlE de Thy uarisies pFad-

ani nal

Resul t:

ssificati and Sl aughtere
better thanﬂBa%a eﬁ‘gﬂlrp@ls ceHp

feed for pigs corresponds to

W02/24932 t i es of ad-ni xed Papaveraceae are st aP€d/IB0102485 of

A8

fatteni ng 48 -

with 1.5 wei ght % aPkal oid Sangui narine per ton of
breed: Great Yorkshire + Cross Breeding 10 Sows,
Papaveraceae g/t Start /

23-24

109 kg 0 30 30 15
er than A
-BRedg / Fi nal

Fatt eni ng Rdpa@prac@dsare statéd Bgraime ah driechtootmaieridl Bith 1.53&ight KsalkBlack bacon

mm 17.8 170/§a GinRriASpettoVupshiMaPe8d. Antmal Breed (réatlydrRstirel BRdss Brédthty

%77%
S|gn|f|

ant

AR %rg.ag

%

AA + A

Thus the share of C ass AA+A i s

‘dance with the invention.

30 3. Exanple

Groups of Tested Animals a b ¢
Papaveraceae g/t Start/ Pre-Fattening22 kg-48kg 0 0 15
Final fattening 48 - 109 kg 0 30 30
15
Result:
Classification and Slaughtered Body Value
(AA better than A better than B)
20 0 control Papaveraceae Doses g/t
Pre-Fattening / Final Fattening
(0/0) (0/30) (15/30)
Lean meat % 64.4 55.1 565.0 NS
Back bacon mm 17.8 17.7 17.6 NS
25 Muscle area 51.9 55.6 54.2 (p < 0.05)
Class AA+A % 77 % 96 % 92 %
Class B 23 % 4 % 8 %
Thus the share of Class AA+A is significantly increased in accordance with the invention.
30
3. _Example
Groups: 0 control 30 g Papaveraceae / t Animal Feed
35 144 piglets at the start, 72 per group, distributed to
8 repetitions per group
Restrictive feeding
_ Pre-Fattening / Final Fattening 31 - 115 kg:
40

0 control Papaveraceae 30 g/t
Lean meat (FOM) % 54.9 55.2
Muscle area cm? 51.7 52.0
Back bacon cm 206 20.1



G oups: 0 control 30 g Papaveraceae / t Animal Feed 35 144 piglets at the
start, 72 per group, distributed to 8 repetitions per group Restrictive
feeding Pre-Fattening / Final Fattening 31 - 115 kg: 40 0 coptsr6EB 2005
Papaveraceae 30 g/t Lean neat (FOM % 54.9 55.2 Muscle are . 52.0
Back bacoNORI%8220. 1 2 8 FEB 2005 WO 02/ 21032 PCT/IBOﬁ‘%E’iﬁBI/g%‘mi
Econony : Basis 1.022 Euro / kg Sl aught’ered wei ght Sl aught ered body val ue
Euro + 1.53 Papaveraceae Advantage Euro + 2.71 10 Comment: In a system
with restrictive feeding, Papaveraceae increases the value of the
sl aught er gdondmidlyBdyys 1.022 Eami Mg Slhegraérat eveijht| ean nmeat and nuscle area and
decreasi ng the back 15 bacon val ue. Thus Papaveraceae increases the neat
quality and the_prqofitability b appr ox. 53 Euro per animal. 4. Exanple:
20 Poul try Feeo&gu tﬂngﬁgylﬂgﬁu%é’ﬁbo bi r8d-%¥ach  Cocci di ost ati cum
Sal i nonyci n 25 Rapaveracedmpdneatagedawro 15 p@miVi rgi ni amycin (Antibiotic) 50 g
I t Rarasite spores in 1000 / g nmuck (Coccidi ae-oocystes) 5-40 1 -6
Lesion index 0, * to 0 to O to 30 The test showed a clearly nore
favourabl e eval uati on of the intestinal inflanmations and

Comment; :

In a system with restrictive feeding, Papaveraceae increases the value of the slaughtered

body by increasing the share of lean meat and muscle area and decreasing the back

15  bacon value. Thus Papaveraceae increases the meat quality and the profitability by

approx. 1.53 Euro per animal.

4. Example:
20
Poultry Feed :
5 groups of 28,000 birds each
Coccidiostaticum Salinomycin
25 | Control Papaveraceae
_ 15 ppm Virginiamycin (Antibiotic) 50g/t
Parasite spores in 1000 / g muck
(Coccidiae-oocystes) 5-40 ' 1-6
Lesion index O, * to *** 0to™ Oto*
30

The test showed a clearly more favourable evaluation of the intestinal inflammations and
clearly reduced excretion of intestinal parasites.

35



clearly'reduced excretion of intestinal parasites. 35 2 8 FEB 2005 8
Patent Cai.ns 1. Use of one or several benzophenanthridi ne al kal oi ds or
their derivatives or synthetic analogs as aninal feed additiveg AEB A5
effective quantity for Inhibiting or preventing the enzymatic
deconposition of essential aromatic am no acids In animl feed or aninal
feed additives. 2. Use in accordance with Caim1l, characterised by the
fact that the benzophenant hri di ne al kal q; ds are used in the formof plant
mat eri al of the Papaveraceae or as extract thereof or in the formof the
i sol ated al kal oids or al kal oid m xtures or synthetic analogs. 3. Use in
accordance with Claiml1l or 2, characterised by the fact that the ani mal
feed contains essential aromatic anPawent@®ams and benzophenant hri di ne

al kal oids. 4. Use in accordance with Claim1l to 3, characterised by the
fact thatqtQhgedf HEwki ' | - LU | v_added to the animal
feed. 5. 1Us<§% ih?@g Qjﬁgg?::%&%o Ir}g?%'%(q) y ai;ﬁ%g%&ta@gg%eﬁ Al sa?rﬂ?.tﬁ%'ﬁﬁ%{eqsearsi sed
by the fact ot 2 fﬁe quan oty %Cft, AR B §E10eg rReyERINIISANZIMHNG per ton of
ani mal f eed 38@MPOEHONT eBREAYR) BIRBIRLEA R AIPP aFidrdn aniral Terctas agimat faed addiieesi. vat i ves

or synthetic analogs or of plant conponents of the Papaveraceae contai ni ng
benzopheranise Indiceerdarick st Clns ), dhemacteteedig thaffadt that te bezogHahaMridi B aikSIoRE

ani mal  f eed asedded invesfofnof gENDAERIAG! e PApABIaeBde I 888&rabi@erddTBY iR He'¥! Lt

prot ei n bakmmtéﬁlmmmabih)‘nm&@éb&!syﬁtﬂétlz%'nao%\./ I nhibiting or preventing
the enzymatic deconposition of aromati¢ amno atids in the digestive
derivatives or

tract. 7. f nant hridine alkalojds or their c >

synt het i & gﬁg? ﬁ%ac?og%f guﬁhaﬁft;'m ¢ o Sﬁaéﬁ?t%r's ‘?b’fﬁ%?ﬁbﬂ\}@%@eéﬁ?ﬁtw%i ng
benzophenantHiff %f%@ma '9%?'6‘? ¥ids)and GpnzopRenaathidinglaiolds. of a renedy agai nst
Intestinal inflammations, in particular those that are caused by

deconposi4 i Use in geesrianeswist Claime! torf, pharantdridedhint thdfakt tsatthesaiatia aminB deide aand
skat ol e. 8. additionally afidseidp thatanintal feetit ai ns traditional animal feed materials
such as grain or grain products, nmize, proteins and aromatic am no acids,

Vi t am ns 5, MigaR abcorBrkd i P al.ci um enzynes
S A
feeds, characteris y the &c at 1t €ontains one or several
benzophenant hri.di ne al kal oids or their derivatives or synthetic anal ogs in
an ef f ecPi Vel BrEPPhenpRpridinecalkalais o thels derivatives orsyptpate anelogsierobpipndsi t i on of
t he essent i @MParesFetfithe Rarpyrsacgas dentainingeemEmphemBETidine alkaloid(s) for the manufacture

of animal feeds or animal feed additives for producing such animal feeds for improving the protein

' balance in economically useful animals by inhibiting or preventing the enzymatic decomposition of
aromatic amino acids in the digestive tract.

7. Use of benzophenanthridine alkaloids or their derivatives or synthetic analogs or of plant
components of the Papaveraceae containing benzophenanthridine alkaloid(s) for the manufacture
of a remedy against intestinal inflammations, in particular those that are caused by decomposition
products of the amino acid metabolism, such as indole and skatole.

8. Animal feed, which contains traditional animal feed materials such as grain or grain products,
maize, proteins and aromatic amino acids, vitamins, mineral additives such as salts, phosphates,
calcium, enzymes and such like, or animal feed additives for the manufacture of such animal
feeds, characterised by the fact that it contains one or several benzophenanthridine alkaloids or
their derivatives or syqthetic analogs in an effective quantity for the reduction of the enzymatic
decomposition of the essential aromatic amino acids.

AMENDED SHEET



