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Technical Field

The present inventionrelates to a composition for growth
promction of mammals, and a method for growth promotion cof
mammals using the same. More specifically, it relates to a
composition for growth promotion of domestic animals
comprising & protein containing a phosphorylated aminc acid,
and a methed in which an immunity of mammals is enhanced by

administering the composition to mammals to promote growth.

Background Art

For sztisfactorily growing mammals such as domestic
animals and the like, it is import_ant to prevent infectious
diseases. Infectious diseases of domestic animals and the
like are triggered by interrelation of various factors such
as pathogens, hosts, environments and the like. In order to
enhance growth of domestic animals and the like by preventing
such infectious diseases, immunopotentiators have been so far
added to a feed, and it has been known that varicus aminc acids,
colostrum preparations and the like are effective substances.

Especially, a technique which has been widely practiced is

ant to
s and
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2 6 BE C 2003 addition of amno acids to a feed. However, this is 76 0EC 2003
probl ematic in both aspects of effects and costs, and the inprovenent has
been in demand. A milk casein phosphopeptide (hereinafter abbreviated as
CPP) which is one type of proteins containing phospholyrated am no acids

is a mcropeptide having a' high content of phosphoserine, which is

obt ai ned by reacting mlk casein wwth an enzyne. The presence of CPP is
identified also in fernmentation food using mlk as a raw material, and has

a function to prevent insolubilization of mnerals. Accordingly, it has

attract ed,qpioly 4t feskn@noa sUPALANES 0T cogxpedi Ling,ahsor phion of

cal ci um or ke. reover, 1t has been known t P‘exhi'bi'ts an
wnen cpp B LG Boi RoPaaden o s TE e PR Bredli TS,
anti body production is increased and a_ fattening effect is inproved.
Furt her, F0WRERL Qrt?t PLEF mbl af8M8R% nmunol ogi cal  systemto increase an
i mrunor eacti on against an antigen, and are nmainly added to vaccines as an
aid. As typical® ajidv&asein ARtk SIgHuNdE T PR et desiatad |
ingredients of bacteria and the |Iike are known. However, many of these are
hardly usedCF8r whinnss ane papei elipaot eddjsuvantsint egwildedpholyrated
aminc acids is a micropeptide having a high content of
phosphoserine, which is obtained by reacting milk casein with
an enzyme. The presence of CPP is identified also in
fermentation food using milk as a raw material, and has a
function to prevent insolubilization of minerals.
Accordingly, it has attracted much interest as a substance for
expediting abscorpticn of calcium or the like.

Moreover, 1t has been known that CPP exhibits an
immunclogical activity in a cell culture system, but so far
unknown that when CPP is taken by being added to a feed etc.
for domestic animals, antibody production is increased and a
fattening effect is imp;oved.

Further, adjuvants are to stimulate an immunological
system to increase an immunoreaction against an antigen, and
are mainly added to vaccines as an aid. BAs typical adjuvants,
aluminum compounds, polynuclectides, cell ingredients of
bacteria and the like are known. However, many of these are
hardly used for humans. In particular, adjuvants are widely

effective against antigenic substances. Therefore, when

these are applied to vaccines for human bodies, they have



effective agai nst antigenic substances. Therefore, when these are aﬁ£||6d

to vaccines for human bodi es, they have 2 26DEC 1003 probl ens such t
there may be in danger of increasing antigenic stinulation of inpurities
contained in antigens or inducing a harnful allergic reaction so that
great care nust be taken of a purity of antigens used, and so forth. Thus,
t he devel opnent of adjuvants having a high safety has been in denand. Not
only are infectious diseases of donestic animals, such as pneunoni a,
bacteri al diarrhea and the like quite disadvantageous in growth of the
domesti c ani but al so _other healthg@donestlc ani mal s, m ght be

i nfect ed PHer am§h5Ungp%E@5||¢en%ﬁm&x| s3H1s%%%%%*aﬁﬁéckn¢ﬁ?%ﬁ%n§nlnals
because of their own weak imunity, and, in many cases, bring themto
deat h. FurRhegeni ﬁf%%%m@h%tu@éea%eén@r\ﬂetleﬁ%mt@m én pREEdencecdf
growth delay. In case of donestic aninmals, the economcal loss is great.
Wien pneuhb@i@lng ddcimwrial aldli@xrghea:@cttalm scomrbetti grantnakse mugat nent
by admnistration of antibiotics is perfornmed, which leads to increase in
product i ape cosksn dhosmgburAcgordi agtygenasmetbad afhar sbniupopot et &f i on of
donmestic aninmals which is not

the development ¢f adjuvants having a high safety has been in

demand.

Not only are infectious diseases of domestic animals,
such as pneumonia, bacterial diarrhea and the like quite
disadvantagecus in growth of the domestic animals, but also
other healthy domestic animals might be infected therewith.
Especially, infectious diseases attack infant animals because
of their own weak immunity, and, in many cases, bring them to
death.

Further, infectiocus diseases gilve a considerable
influence of growth delay. 1In case of domestic animals, the
economical loss 1s great. When pneumonia or bacterial
diarrhea attacks domestic animals, treatment by
administration of antibiotics is performed, which leads to
increase in production costs, though. Acccrdingly, a method
for immunopotentiation of domestic animals which is not
problematic in safety, effects, workability, costs and the
like has been in demand.

Under these circumstances, the present inventicn aims

to establish a technology of enhancing an immunity of mammals

such as domestic animals and the like, and thereby promoting

6 DEC 2003
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h a technol ogy of enhancing an imunity of mammals such as

animals and the like, and thereby pronmoting 3 2 6 DEC 2003 gr ow h.

re of the Invention The present inventors have assiduously
d investigations to solve the foregoing problens, and have

ntly found astonishingly that immunopotentiation is attained by

orally adm nistering CPP to domestic aninmals such as pigs and the |ike.

ding,has led to the conpletion of the invention. Further, the use
been al so studied. The invention recited in

is a conposition for growth pronotion of mammal s characterized by

ng a protein containing a phospholyrated am no acid. The invention

inclaim2 is_the conﬁosition recited in claiml, wherein the
ST WS the TPRo<PHBRYERPed amino acid is a mlk casein

eptide. The invention recited in claim3 is a nethod for growth

n of nenl LEHAAEL FPPRCDYS adhd T st@FF Hewely conducted

investigations to solve the fcregecing problems, and have
consequently found astonishingly that immunopotentiation is
attained by orally administering CPP to dcemestic animals such
as pigs and the like. This finding has led to the completion
of the invention. Further, the use of CPP as an adjuvant has
been also studied.

The invention recited in claim 1 is a composition for
growth preomotion of mammals characterized by comprising a
protein containing & phospholyrated amino acid.

The invention recited in claim 2 is the composition
recited in claim 1, wherein the protein containing the
rhospheoryliated amino acid is a milk casein phosphopeptide.

. The invention recited in claim 3 is a methcd for growth
promotion of mammals characterized by administering the
composition recited in claim 1 or 2 to mammals.

The invention recited in claim 4 is an immunoglobulin
activation adjuvant characterized by comprising a protein
containing a phosphorylated amino acid.

The invention recited in claim 5 is the adjuvant recited
in claim 4, wherein the protein containing the phosphorylated

amino acid is a milk casein phosphopeptide.



conposition recited in claiml or 2 to mammals. The invention recited in
claim4 is an i mmunogl obulin activation adjuvant characterized by 76 DEC 2003
conprising a protein containing a phosphorylated am no acid. The invention
recited in claim5 is the adjuvant recited in claim4, wherein the protein
contai ning the phosphorylated amno acid is a mlk casein phosphopepti de.

4 2 6 DEC 2003 The invention recited in claim6 is the adjuvant recited in
claim4, wherein the i Mmunogl obulin is against ~3- |actoglobulin,
Clostridiumperfringens or Canpyl obacter coli. The invention recited in
claim7 is an inggnopoten;iator characterized by conprising a protein
containing a ph

POt \Fat v dR T Stitd. CraenihiéntheradBevard raridled m 8
is the i munopotentiator recited in claim7, wherein the protein

cont ai ni ng*® hec 1 pHbs phor yiles eeliranitice adimhirs @l onb kigased n fhosphopept i de.
The invention recited in claim9 is a nmethod for imunopotentiation of
manmal s cherelceet thediby Glindini 5t pe r frie dannIDeNRiENE ] @98+ & €Gghed in
claim7 or 8 to mammal s Brief Description of the Drawings Fig. 1 1s a graph
showi ng a specific inmmunoglobulin antibody titer in intestinal contents
(stool) of piglets

The invention recited in claim 7 is aninmunopotentiator
Characterized by <comprising a protein containing a
phospholyrated amino acid.

Theinventionrecitedinclaimf3istheimmunopotentiator
recited in c¢laim 7, wherein the protein containing the
phosphorylated amino acid is a2 milk casein phosphopeptide.

The invention recited in claim 9 is a method for
immunopotentiation of mammals characterized by administering

the immunopotentiator recited in claim 7 or 8 to mammals.

Brief Description of the Drawings

Fig. 1 is & graph showing a specific immunoglobﬁlin
antibody titer in intestinal contents (stool) of piglets
treated with B-lactoglobulin.

Fig. 2 is a grsph showing a total amount of IgA in

intestinal contents (stool) of piglets.

Fig. 3 is a graph showing an amount of IgG in a serum

of piglets.

Eest Mode for Carrying Out the Invention

The invention azims to causeé mammals to ingest & protein

o



treated with p-lactoglobulin. Fig. 2 is a graph showng a total anmount of

IgA in intestinal contents (stool) of piglets Fig. 3 is a graph shomﬁqgngpﬂmj
anount of IgGin a serum of piglets. Best Mdde for Carrying Qut the

I nvention The invention ains to cause mammal s to ingest a protein 26DEC

2003 containing a phosphorylated am no acid such as CPP or the like,

whereby an inmmunity is enhanced, a resistance to infectious diseases is

i ncreased and growm h inhibitory factors of mammals are renoved to pronote
grow h. Types of the infectious diseases referred to in the invention are

not limted, and include all diseases which are caused such that

m croorgani sms as a pathogen invade the surface or the inside of mammals

and are fiocett aneimpg e pheksahedyitheye sulhe; ef t
i nvention brought I1li‘l)<(§)rtﬁ by§SA 6 DECamic\)%% gapytg?e?%ciﬁéglﬁ% ﬂ?ﬁé

prosphorysiaapias st ere sseantll e LebeL ST

mainly in pigs. However, the namals

e Comdine: 319,Ake0.U0 4 UTRTS, 3RS, oL, Somest Lo, A el Suer

gre removed to promote growth.

Types of the infectious diseases referred to in the
invention are not limited, and include all diseases which are
caused such that microorganisms as a pathogen invade the

surIace or the inside of mammals and are fixed and proliferated

there.

Moreover, the eifects of the invention brought forth by

5A



cattle, horses, sheep and the |like, having the same imunol ogical system

as pigs. Further, pet aninmals such as dogs, cats and the |ike are a'?%ﬂECZ%}
included in the invention. The protein containing the phospholyrated am
~acid as wused in the invention means a protein containing an amno acid
havi ng phosphoric acid bound thereto, and is wdely present in vivo.

Specific exanples of this protein include phosvitin, casein, CPP and the
like. O these, CPP can be, as described earlier, a mcropeptide (mlk
casei n phosphopepti de) having a high content of phosphoseri ne obt ai ned by

reacting mdk casein %ﬂ&wx@fhl\i étﬁgp & df:8de Naegre, ML |
CPP-1", "Meiji CPP-I and 1] P—III" (aII nade by Meiji Sei ka

Kai sha, tﬂpti(ecent%% daed., ; 5. ARt Dodnt tlssftt{slhﬁdy“nngﬁl sPr okl steh as

CPP or th to mammal s |s genera y ane h a feed of the
like is e r.ot ej n, I s .orall ested. A net in_which a
protein :Taﬁ( %. athlsall%d‘rl gh B J\ﬁéfeét 9’n gﬁ& ?T@%Ee#)g ‘i Rgésted is
al so availa i ke d with a rotgln such as CPP

|
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pr oduct |s avallable An appropriate product may be sel ected
attle, horses, sheep and the 1iké, having the same

immunclogical system as pigs. Further, pet animals such as
dogs, cats and the like are also included in the invention.

The protein containing the phospholyrated amino acid as
used in the invention means a protein containing an aminc acid
having phosphoric acid bound thereto, and is widely present
invivo. Specific examples of this protein include phosvitin,
casein, CPP and the like.

Of these, CPP can be, as described earlier, a
micrcpeptide (milk casein phosphopeptide} having a high
content of phosphoserine obtained by reactingmilk casein with
an enzyme. For example, trade names, "Meiji CPP-I", "Meiji
CPP-II" and "Meiji CPP-III" (all made by Meiji Seika Kaishe;
Ltd.) can be used.

A method for administering a protein such as CPP or the
like to mammals is generally a method in which a feed or the
like is mixed with a prctein and is orally ingested. A method
in which a protein is added to a drink such as water or the
like and is ingested is also available.

A feed or the like to be mixed with a proteirn such as

CPP or the like is not particularly limited, and a commercial



~ dependi ng on types of manmals, a degree of their growh and the I|ike.

anmount of the protein containing the phosphoryl ated

The

amino acid to be ke300

with a feed or the Iike shall be determ ned in consideration of types of

mammal s or the like. 1In case of using, for exanple, trade nane "Meiji

CPP-1" (rmade by Meiji Seika Kaisha, Ltd.) asCPP, the amount is
appropriately 0.1 to 1 % (by weight) , preferably 0.5 % (by wei ght) based

on a feed or the like. Further, a period of adm nistration of CPP to

donesti c

tisfact t d bl e_t hat CPP- t fe
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aninals and the like is not particularly limted. For expecting

period of tinme. For exanple, _in case of piglets, the effects can be
exhi bi t edIBYEBAANS QBNT WP r &F | BATRSF S of eCEBRAC 30 e kRS 1 I pREPEEADEYSf or 5

weeks. The adm nistration of the protein containing the
ami no aci @hgnéikéses 1gA and is effective for |local inmune. Mreover,

phosphoryl at ed

when bacteria and the |ike are used as an antigen, 1gG playing a main role
in an anti gen- ahbé Bodyuntr edctherpict ¢ it ceaded niny thevplod spher ¥ betgdi ng,
when this is admnistered to humans, infectious di seases can be prevented
by addi ngamintoatdad tor Heodikedr edittnts deedd conttheoudlky tdkdlng bae sane.

Li kew se,

i nfectious diseases
determined in consideration of types of mammals or the like.

In case of using, for example, trade name "Meiji CPP-I" (made
by Meiji Seika Kaisha, Ltd.) as CPP, the amount is appropriately
0.1 to 1 % (by weight), preferably 0.5 % (by weight) based on
a feed or the like.

Further, a pericd of administration of CPP to domestic
animals and the like is neot particularly limited. For
expecting satisfactory effects, it 1s advisable that a
CPP-containing feed is administered to domestic animals and
the like continuously for a fixed pericd of time. For example,
in case of piglets, the effects can be exhibited by oral
administration for mcre than 3 weeks, preferably for 5 weeks.

The administration of the protein containing the
phosphoryiated amino acid increases IgA, and is effective for
local immune. Moreover, when bacteria and the like are used
as an antigen, IgG playing a main role in an antigen-antibody
reaction is increased. In view of the foregoing, when this
is administered to humans, iﬁfectious diseases can be
prevented by adding it to fcod or food ingredients and

continuously taking the same. Likewise, infectious diseases



7 2 6 DEC 2003 can be prevented in dogs,
food w th an appropriate anmount of this material.
~illustrated nore specifically bel ow by

cats and the |ike by m xi ng pgmgczmj
The invention is

referring to Exanples to clarify

the effects of the invention. However, the scope of the invention is not
limted by these. Exanple 1 A CPP powder (trade nane: "Meiji CPP-1" (CPP
content: 15 ), nmade by Meiji Seika Kaisha, Ltd.) was added at a
concentration of 0.5 % (by weight) to a feed for piglets shown in the
followi ng table according to age in week of piglets, and subjected to the
fol | ow ngcax ey prenventbablie dckepdcd 0 agiDwhe Of kpilgy etisk frof peitgkebd 3 to 6
weeks ol dfor piglets 7 to 8 weeks old Corn73.0 99. 48 % Soybean oi

cakel2. 03»2115h%Cﬁﬂ%f@beﬂa‘ﬁ/@eﬁmﬁbﬁtteloﬁljeh(i% Ghailieqe fran oil cake0.00. 06
Ani mal o0il 4.05.96 The foll owi ng experinment was conducted using 16 head (all

3 Kk | d f t d
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i ngest ed referring to Examples to clarify the effects of the invention.
However, the scope of the inventicn is not limited by these.

Example 1
A CPP powder (trade name:

"Meiji CPP-I" (CPP content:

15 %), made by Meiji Seika Kaisha, Ltd.) was added at a

concentration of 0.5 % (by weight) to a feed for piglets shown
in the following table according to age in week of piglets,
and subjected to the following experiment.

Table 1 Feed for growth of piglets

for piglets 3 to 6 weeks old | for piglets 7 to 8 weeks old
Corn 73.0 % 58.48 %
Soybean oil cake 12.0 325
Concentrated whey protein 11.0 2.0
| Rice bran oil cake 0.0 0.06
Animal oil 4.0 5.96

The fellowing experiment was conducted using 16 head (all

3 weeks old) of hybrid piglets (LWD) of F1 of Landrace and Large

White and Duroc as one group.

The feed shown in the foregoing table was freely ingested

for 5 weeks.

Further,

as a control, a CPP-free feed to which




“for 5 weeks. Further, as a control, a CPP-free feed to which 8 26DEC 2003

0.5 % (by weight) of ovoal bum n was added for adjusting the

content was |ikew se ingested. Still further, in a P-lactoglobulin
~treatnent group, P-lactoglobulin was intranmuscularly injected in the form
of an emulsion with a Freunt inconplete adjuvant three tines at int
of 2 weeks. After breeding, the total anmount of imunoglobulins in
cl asses and an anount of a specific antibody against P-1actogl obul
measured by an enzyne-linked inmunosorbent assay (ELISA). That is,
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After breeding, the total amount of immunoglobulins in
various classes and an amount of a specific antibody against
B-lactoglobulin were measured by an enzyme-linked
immunosorbent assay (ELISA). That is, the amounts of
immunoglobulins (IgG, IgM and IgA) in the intestinal contents
(stool) against B-lactoglobulin as measured by ELISA are shown
inFig. 1, and the total amount of IgA in the intestinal contents
in Fig. 2.

As a result, almost no change was observed in the amounts
cf specific IgG and IgM in the intestinal contents against
f-lactoglobulin by the administration of CPP, while the total
amount of IgA was significantly increased. Further, the totail
amcunt of IgA in the intestinal contents was likewise
increased.

By the way, IgA is known to play an impcrtant role in
local immune. IgA is generated by a local mucosal lymphatic
tissue, secreted to a mucosal surface as secretory IgA, and
functions in a mucoszl surface as a specific immune antibody
against an antigen. It is said that secretory IgA is high in

a bacterial or viral agglutination ability and also high in



tissue, secreted to a nucosal surface as secretory IgA and functions in a
mucosal surface as a specific immune anti body against an antigen. |t 2itsDEC 2003
said that secretory IgAis highin a bacterial or viral agglutination
~ability and also highin 9 2 6 DEC 2003 an affinity for nucus, and has
further a resistance to digestive enzyne so that it is effective for

I nhi biting adhesion, invasion, colony formation and the |ike of

m croorgani sms on a mucosal surface of intestines and the |ike (buta

byori gaku-seiri-shi kkan-shiyo- <3rd ed.>, published by K K. Kindai

Shuppan, . -£8_+.9 .1t is indjcated that inmmne is _enhanced hy the
adm ni st ra ‘i’%%l%f't&?ﬁr PH<5d4i ¢ ?Strﬁuer%efﬁﬁtrﬁlseé%r\h“?ﬁ ic\?;]i u%l“b\yvxt/eas
measured both at the start of thg,ex;c)erimat of piglets (at the time of
abl act at i9HYHnd> 4t  complet i BhIBFELHE ri ﬁg,ltéﬁa FHE BT P 2ct of
growm h pronotion was estimated fromthe increase _in weight. The results
are showtT#Sigl e S@ioraplie matdan eddothRedstiri A MeTHPer DRPHFRS &M af t er

experiment of piglets P-lactoglobulin Average weight in Average weight in
a mucosal surface of 1intestines and the 1like (buta

byorigaku-seiri-shikkan-shiyo- <3rd ed.>, published by K.K.
Kindai Shuppan, pp. 78 - 81). It is indicated that immune is
enhanced by the administration of CCP.

In addition, the weight of each individual was measured
both at the start of the experiment of piglets (at the time
of ablactation) and at the completion of the experiment, and
the effect of growth promotion was estimated from the increase

in weight. The results are shown in Table 2.

Table 2 Results of measuring weight before and

after experiment of piglets

B-lactoglobulin | Average weight in Average weight in Change in
treatment starting experiment | completing experiment | weight
(kg} (kg) (ka)
CPP no 7.46 12.68 5.22
no addition yes 7.50 13.04 5.54
CPP no 7.48 15.86 8.38
addition yes 7.62 14.94 7.32

As 1s clear from Table 2, the average weights in
completing the experiment on piglets of the CPP no additicn

group were 12.68 kg and 13.04 kg, and the increased weights



Change in treatnmentstarting experinment. conpleting experinment weight

(kg) (kg) (kg) CPPno7.4512. 685.22 no additionyes7.5013. 045. 54 2 6 0EC 2003
CPPno7. 4815. 868. 38 additi onyes7.6214.947.32 As is clear from Table 2, the
average weights in conpleting the experinent on piglets of the CPP no
addition group were 12.68 kg and 13.04 kg, and the increased weights 10 2

6 0 E C 2003 were 5.22 kg and 5.58 kg respectively. Meanwhile, the average

wei ghts in conpleting the experinment on piglets of the CPP addition group
were 15.86 kg and 14.94 kg, and the increased weights were 8.38 kg and

7.32 kg reapectiyelyy sLanseguent f¥ ekt | | dapd i finedi & hatn d Rgeghgut h was
pronoted by the aéﬁ%nistratigﬁt%¥ %E$ﬁ&ﬁ%? erq%% not the (3-Ia§toglobulin

L ont et By R R N e e Lol bompncer
CPP, the gg&?%!on group Were 15.86 kg and 14.9%4 kg, and the increased
welghts were 8.38 kg and 7.32 kg respectively. Consequently,
it was 1identified that the growth was promoted by the
administration of CPP whether or not the p-lactoglobulin
treatment was ccnducted.
Example 2

In this Example, the following experiment was conducted
for examining the immune activation effect of CPP, the safety
of antigenic substances and the immunogenicity of antigenic
substances.

First, as pigs to be tested, a total of 12 head of SPF
piglets (average weight: 9.7 kg) which were at least 30 days
old were used. As a feed for piglets, the same feed as in
Example 1 was used. As a feed for a CPP administration group,
a feed to which 0.5 % (by weight) of "Meiji CPP~-I" (CPP content:
15 %, made byMeiji Seika Kaisha, Ltd.) was added as a CPP powder
was used, while as a feed for a control group, a feed to which
albumin (made by Sigma, hereinafter sometimes abbreviated as
ALB) was likewise added to adjust a protein content was used.
Incidentally, CPP or ALB was continuously added to the feed
for 6 weeks from seven days before start-up of the test till

termination of the test, and the feed was freely ingested.

Further, as antigenic substances, & Clostridium



~of antigenic substances and the i munogenicity of antigenic substances.
First, as pigs to be tested, a total of 12 head of SPA" piglets (avaree 7003
weight: 9.7 kg) which were at | east 30 days old were used. As a feed for
~piglets, the sane feed as in Exanple 1 was used. As a feed for a CPP

adm nistration group, a feed to which 0.5 % (by weight) of "Meiji CPP-1"
(CPP content: 15% nmade by Meiji SeikaKaisha, Ltd.) was added as a

CPPpowder was used, while as a feed for a control group, a feed to which

al bumin (made by Sigma, hereinafter sonetimes abbreviated as ALB) was

li kewi se added 1t @e@dj 445in e R OL-el Ot CONt LN a WRS(HEsedi na f et denied ines CPP or
ALB was continuously added to the feed for 6 weeks from seven days before

start-up Bloddieidest LLlL cherdnali ot ofaheibeskecand.dine feadiaes freel y

i ngested. Further, as antigenic substances, a Costridiuml1ll 2 6 0 E C 2003

psted O anti | _ um 112 6 0 E C 2
Do ol R A A NRChl i SR (OSIEL IS SnPOlPla I8 800Tca 2 od a0

a CL cell a I~ C I hactive stralin erei nafter

soneti mes abhrevi ated as ,a cell),_ were used. These s d inactive
strains \ﬁeeﬁé‘q obEAFned® B i %ﬁ%?éﬁti%tgar} ra&]uﬂ}glc-gr}érﬁne?%g?gﬁéarw Sstrains
procured from National Institute of Aninmal Health, Mnis

f .
hari Cul t A R ST v R FIEHERG o8 D APHE WA Sogpdioatd Strains

procured from National Institute of Animal Health, Ministry
of Agriculture, Forestry and Fisheries, Japan. With respect
to & method of administering these antigens, the
administration was conducted by two routes, oral ingestion and
subcutaneous injection for identifying the safety of antigenic

substances. Test groups are shown in Table 3.

Table 3 Test Groups
Group Test groups Head for test
CPP feed+antigen administration group
CPP/CL+Cam group (CL cell+Cam cell) 2 head
CPP/CL group (C?C!T_F’Clzsd-bantlgen administration group 5 head
ALB/CL group /(RCLLB gzﬁ)dwntlgen administration group 2 head
ALB group ALB feed control group 3 head

According to the foregoing test groups, in case of the
CPP/CL + Cam group, or that is a CL cell and Cam cell
administration group, a total cell amount of 8.5 mg (6 mg of
CL cell + 2.5 mg of Cam cell) was administered in oral

administration and a total cell amount of 6 mg (4 mg of CL cell

12
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ing the safety of antigenic substances. Test groups are shown

Tabl e 3. Table 3 Test G oups GoupTest groupsHead for test CPP/CL+Cam

groupCPP feed+antigen adm nistration group2 head (CL cell+Camcell) CPP/CL
gr oupCPP feed+anti gen adm ni strati on group5 head (CL cell) ALB/ CL groupALB
f eed+anti gen adm ni stration group2 head (CL cell) ALB groupALB feed control

ead According to the foregoing test groups, in case of the
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conducted. Thus, the antigens were administered
alternatively twice, and the antigen administration was
conducted four times in total. Further, in case of the CPP/CL
group and the ALB/CL group, or that is CL cell administration
groups, a total cell amount of 6 mg was likewise administered
in oral administration, and a total cell amount of 4 mg was
likewise administered in subcutaneous administration. 1In
oral administraticn, a feed mixed with cells suspended in a
fixed amount of distilled water was used. In administration
by subcutaneous injection, a Freunt incomplete adjuvant
thereof was used. Incidentally, during a breeding pericd of
35 days, a feed and water were freely ingested, and weight
measurement and blood sampling were periodically conducted.

After breeding, amounts of specific antibodies against
the CL cell and the Cam cell were measured by ELISA as in Example
1. IgG in a serum (diluted by a serum with 1,000 x
magnification) measured by ELISA is shown in Fig. 3.

As a result, it was identified that IgG in the serum was
increased in the CPP/CL + Cam group and CPP/CL group to which
the CPP-containing feed was given in comparison with the ALB/CL
group and the ALB group to which the ALB-containing feed was

given. Further, as the periocd of administering antigens was



alternatively twice, and the antigen adm nistration was conducted four

times in total. Further, in case of the CPP/CL group and the ALB/ CL dﬂbﬂﬂ,mM'
or that is CL cell adm nistration groups, a total cell anmount of 6 ng was

" |likewi se admi nistered in oral adm nistration, and a total cell anmount of 4

ng was |ikew se adm nistered in subcutaneous adm nistration. In oral
admnistration, a feed mxed with cells suspended in a fixed anmount of
distilled water was used. In admnistration by subcutaneous injection, a
Freunt inconplete adjuvant thereof was used. incidentally, during a

br eedi ng i e s vat g -wakeqf reely ingested, and
r@giu@%nﬁ],t ‘%ﬁ% d%lxéuné‘ feedgang; wai gF -wRER

wei ght ood sanpling were periodically conducted. After

b di ng. i bod; Lnst. L Ca

el | were moasti BB ELISR Ss TP e e g e e AP Ea by &
ith 000 ificati X d by ELISA.I Lp Flg. 3. As

ser o i ych 08B TRATLL L £2 PE R Rt B B SR seolioupe LE Fio

a result,e? ram was in the

CPP/ CL + roup and. CPP/ roup t.o iC t he CPP-containin eed was
given in ag%gbgr‘? %{‘P\ntorfg%ﬁgﬁ er e\élm}pogr%l?ﬁ%t%LB th cth the
ALB-containing feed was given. Further, as the period of admnistering

8

ant i gens Mastis SPE/GLE £ $603 WWIFordedl, thRe it SYOYHGWEL | i eased.

administered, the weight was normally increased during the
breeding period.

IgG is the most essential immunoglcbulin in general
animals, and occupies 80 % or more of immunoglcbulins contained
in a colostrum or a serum, playing a main role in the
antigen-antibody reaction. Accordingly, IgG in a serum is
increased by administering bacteria such as a CL cell, a Cam
cell and the like as antigens, which proves that the immunity

is enhanced by the administraticn cf CPP.

Industrial Applicability

The invention provides a composition for growth
promotion of mammals and an adjuvant, comprising a protein
containing a phosphorylated amino acid such as CPP or the like.
By administering this composition to mammals, an immunity of

mammals can be enhanced, and thereby growth can be promoted.

14



Mor eover, the weight of each individual was neasured in each group QPEHE€5
the start of the experinent of piglets and at the conpletion of the 003
experinment of piglets. Consequently, in the CPP/CL + Cam group and the

CPP/ CL group with CPP adm nistered, the weight was normally increased

during the breeding period. 1gGis the nost essential inmmnoglobulin in
general aninmals, and occupies. 80% or nore of i munogl obulins contained in
a colostrumor a serum playing a nain role in the antigen-antibody
reaction. Accordingly, 1gGin a serumis increased by adm nistering

bacteria such as a CL cell, a Cam CtdlIMSand the |ike as antigens, which
proves that the immnity is enhanced by the adm nistration of CPP.

I ndustrial Applicability The invention provides a conposition for growh
pronotion of mammal s and an adjuvant, conprising a protein containing a
phosphoryl ated am no acid such as CPP or the like. By admnistering this
conposition to manmal s, an imunity of mammals can be enhanced, and

t hereby growth can be pronoted. 14 2 6 DEC 2003 CLAIMS 1. An i mmunogl obul in
activation adjuvant characterized by conprising a protein containing a
phosphoryl ated am no aci d.

1. An immunoglobulin activation adjuvant characterized by
comprising a protein containing a phosphorylated aminoc acid.
2. The adjuvant according to claim 1, wherein the protein
containing the phosphorylated amino acid is a milk casein
phosphopeptide.

3. The adjuvant according to claim‘ 1, wherein the
immunoglobulin is an immuncglobulin against B-lactoglicbulimn,

Clostridium perfringens or Campylobacter coli.

4. An immunopotentiator characterized by comprising
a protéin containiﬁg a phosphorylated aminc acid.

5. The immunopotentiatoraccordingtoclaim4, wherein
the protein containing the phosphorylated amino acid is a milk
caseiln phosphopeptide.

6. A method for immunopotentiation of mammals

15



2. The adjuvant according to claim1, wherein the-protein containing the
phosphorylated amino acid is a mlk casein phosphopeptide. 3. The ad%H“@ﬁqmﬁ
according to claim1l1, wherein the inmunoglobulin is an imunogl obul

agai nst B-lactoglobulin, dostridiumperfringens or Canpyl obacter soli. 4.
An i mmunopotenti ator characterized by conprising a protein containing a
phosphoryl ated am no acid. 5. The i mmunopotenti ator according to claim4,
wherein the protein containing the phosphorylated amno acid is a mlKk
casei n phosphopeptide. 6. A nethod for inmnopotentiation of mammals 15 26

DEC 200% e i } Qi i t Thu) 1opot ent at or accordin to
claim4 or 5 ?Eéﬁ%ﬁﬁgﬁg%@ﬁ?mqgté}?ﬁbQ%eiﬁhunégoggn{la%oraccordind J

to claim 4 or 5 to mammals.
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