“DESCRI PTI ON  COMPOSI TI ON FOR GROATH PROMOTI ON OF MAMVALS AND METHOD FOR

. GROMH PROMOTI ON OF MAMMALS USI NG THE SAME Technical Field The present
invention relates to a conmposition for growth pronotion of mammals, and a
met hod for growth pronotion of mammals using the sanme. Mire specifically,
it relates to a conposition for growmh pronotion of donestic aninals
canprising a protein containing a phosphorylated am no acid, and a nethod
in which an immunity of mammals is enhanced by admnistering the :
conposition to mammal s .to prO”DtBE%ERf$ IONBackground Art For _
‘satisfactorily grow ng mammal s such as” donestic aninmals and the like, it
is inportant to prevent infectious diseases. Infectious diseases of
donmestic aninmals and the 1like are triggered by interrelation of various

coranes. SPHRER S ISR R oy ST M A pd B 1°
and it has beon RGITH TROMPABLSta NN dETa% S oM ot cpar at | ons. and
the like are effective substances. Especially, a technique which has been

wi dely practiced is 1 .addition of amno acids to a feed. However, this is
probl ematic_in both asefcts of effects and costs, and the

Technical Fiel

The present invention relates to a composition for growth
promotion of mammals, and a method for growth promotion of
mammals using the same. More specifically, it relates td a
composition for growth promotion of domestic  animals
comprising a protein containing a phosphorylated amino acid,
and a method ip which an immunity of mammals is enhanced by

administering the composition to mammals to promote growth.

Background Art

For satisfactorily growing mammals such as domestic.
animals and the like, it is'imporéant to prevent infeﬁtious
diseases. Infectious diseases of domestic animals and the
like are triggered by interrelation of various factors such
as pathogens,'hosts, environments and the like. 1In order to
-enhance growth of domestic animals and the like byjﬁreventing
-such infectious diseases, immﬁnopotentiators have been so far
added to a feed, and it has been known that Vaiious amino acids,
colostrum preparations and the like are effective substances.

Especially, a technique which has been widely practiced is



i nprovenent has been in demand. A nilk casein phosphopeptide (hereinafter
. abbreviated as CPP) which is one type of proteins containing
phosphol yrated . amino acids is a mcropeptide having a high content of
. phosphoserine, which is obtained by reacting mlk casein with an enzyme.
The presence of CPP is identified also in fermentation food using nmilk as
a.raw material, and has a function to prevent insolubilization of
mnerals. Accordingly, it has attracted nuch interest as a substance for
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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 matefféi, and has a
function to prevent insolubilization of minerals.
Accordingly, it has attracted much interest as a substance for
expediting'absqrption of calcium or the like.

Moreover, it has been known that CPP exhibits an
immunological activity in a cell culture system, but so far
unknown that when CPP is t,ake'n 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. As typical adjuvants,
aluminum compounds, polynucleotides, cell ingredients of
bacteria and the like are known. However, many oflthese 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



‘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, the devel opnent of adjuvants having a

. high safety has been in demand. Not only are infectious di seases of’
donmestic animals, such as pneunonia, bacterial diarrhea and the like quite
di.sadvant ageous in growt h of the donestic animals, but also other healthy
donmestic aninmals mght be infected therewith. Especially, infectious
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met hod for i munopotentiation of donestic anjmal s, which is not
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domestic aninmals and the |ike, and thereby pronoting 3
demand. '

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

Further, infectious diseases give a considerable
influence of growth delay. In case of domestic animals, the
economical loss is great. When pneumonia or bacterial
diarrhea attacks domestic animals, treatment by
administration of antibiotics is performed, which leads to
increase in production costs, though. Accordingly, 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 invention aims
to establish a technology of enhancing an immunity of mammals

such as domestic animals and the like, and thereby promoting



"growth. . Disclosure of the Invention The present inventors have assiduously
. conducted investigations to solve. the foregoing probl ens, and have
consequently found astoni shingly that inmmunopotentiation is attained by
..orally adm nistering CPP-to donestic animals such as pigs and the |ike.
‘This finding has led to the conpletion of the invention. Further, the use
of. CPP as an adjuvant has been also studied. The invention recited in
claiml1l is a conposition for growh pronotion of mammal s characterized by
conprisiggd@ pProtein containing a phospholyrated amno acid. The invention
- recited cFafn12 is the conposition recited in claim11, wherein the
protein containing the phosphorylated amino acid is a mlk casein
phosphopepti de. The invention recited in claim3 is a nmethod for growh
pronDtiOﬂ.of manmal s ch%%a%teri ed by adm nistering the conposition
recited ﬁ8898ﬁﬁff SF 550 IRYSRES™ The invention recited in claim4 is an
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‘ | consequently.found astonishingly that immunopotentiation is
attained by orally administering CPP to domestic 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 promotiqn of mammals characterized by comprising a
protein containing a phospholyrated amino acid.

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

‘ The invention recited in claim 3 is a method 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.recitea.in claim 5 is the adjuvant recited
in claim 4, wherein the protein cbntaining'the‘phosphorylated

amino acid is a milk casein phosphopeptide.



"Thé invention recited in claim6 is the adjuvant recited in claim4,
wherein the i mmunogl obulin is against f3- |actoglobulin, Costridium

] perfringens or Canpvlobacter coli. Brief Description of the Draw ngs -Fig.
1"is a graph showi ng a specific inmunoglobulin antibody titer in ~
intestinal contents (stool) of piglets treated with (3-lactoglobulin. Fig.
2 is a graph showi ng.a total ampunt of LgA in intestinal contents (stool) .
of piglets. Fig. 3 is a graph showing an amount of 1gGin a serum of

piglets. Best Mide Labeffaiodifieq the igfrﬁ'?itigp'}hospﬁg@é%ﬂtt'i)gcﬂ@ﬁ to

cause mammal s to 1 nges rotern ~contarning a [ated am no aci d
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caused such that m croorgani sns as a pathogen i nvade the surface or the
i nsi de of nannals and are fixed and proliferated there. Mreover, the
gLnghzrsr |nvengé§? brgggqggg ;;%fa 5 the protein containing the
o Fig. 1 is a graph showing a specific immunoglobulin
antibody titer in intestinal contents (stool) of piglets
treated with B-lactoglobulin.

Fig. 2 is a grapm'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.

Best Mode for Carrying Out the Invention

The invention aims to cause mammals to ingest a protein
containing a phosphdrylated amino acid such as CPP or the like,
whereby an immunity is enhanced, a resistance to infectious
diseases is increased and .growth inhibitory factors of mammals
are removed to promote growﬁh.

Types of the infectious diseases referred to in the
invention afe not limited, and include all diseases which are
caused such that microorganisms as a pathogen invade the
surface.or the inside of mammals and are fixed and proliferated

there.

Moreover, the effects of the invention brought forth by



will be later described, identified mainly in pigs. However, the mamals
.intended by the invention are not linited to pigs, and also include humans
and ot her donestic animals such as cattle, horses, sheep and the |ike,

. having the sane immunol ogi cal system as pigs. Further, pet aninmals such as
.dogs, cats and the like are also included in the invention. The protein
cont ai ni ng the phosphol yrated amno acid as used in the invention neans a
protein containing an am no acid having phosphoric acid bound thereto, and
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with.a protein_such as CPP or the like_is not particularly limted, and a
commrer ci dfmygological 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 invéntion means a protein containing an amino acid
having phosphoric acid bound fhereto, and is widely present
in vivo. Specific examples of this protein include phosvitin,
casein, CPP and the like.

O0f these, CPP can be, as described -earlier, a
micropeptide (milk casein phosphopeptide) having a high
content of phosphoserine obtained by reacting milk casein with
an enzyme. For example,. trade names, "Meiji CPP-I", "Meiji
CPP-II" and "Meiji CPP-III" (all made by Meiji Seika Kaish'a,
Ltd.) can be used.

A method for adminisfering a protein such as CPP or the
.like to mamma.ls is generally a method in which a feed or the
like is mixed with a protein aﬁd 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 protein suéh as

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



product is available. An appropriate product may be selected depending on
.types of mammals, a degree of their growh and the |ike. The anount of the
protein containing the phosphorylated amno acid to be mxed with a feed
.or the like shall be determined in consideration of types of mammals or
‘the like. In case of .using, for exanple, trade nane "Meiji CPP-1" (nmade
by- Meiji Seika Kaisha, Ltd..) as CPP, the anount is appropriately 0.1 to 1
% ( by melght) , preferably 0.5 Wb(by wei ght) based on a feed or the like.
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In case of using, for example, trade name "Meiji CPP-I" (made

byMeiji Seika Kaisha, Ltd.) as CPP, the amount is appropriately
0.1 to1 % (by weight), preferably.O.S % (by weight) based on
a feed or the like.

Further, a period of administration of CPP to domestic
animals and the like is not particularly limited. For
expecting satisfactory effects, it 1is advisable that a
CPP-containing feed is administered to domestic animals and
the like continuously for a fixed period of time. For example,
in case of piglets, the effects céﬁ be exhibited by oral
.administration for more than 3 weeks, preferablj for 5 wéeks.

The administration of the protein containing the
phosphorylated amino acid increases IgA, and is effective fbr
local immuné. Moreover, when bacteria and the like are used
as an aritigen,- IgG pl'aying a main role in an antigen-antibody
reaction is increased. In view of the foregoing, when this
is administered to humans, infectious diéeases can be
preventéd by adding it to féod or food ingredients and

continuously taking the same. Likewise, infectious diseases .



7 can be prevented in dogs, cats and the like by mxing pet food with an
appropriate anount of this material. The invention is illustrated nore
specifically below by referring to Exanples to clarify the effects of the.
. invention. - However, the scope of the invention is not Iimted by these. -
Example 1 A CPP povvder (trade nane: "Meiji CPP-1" (CPP content: 15 %,
made by Meiji Seika Kaisha, Ltd.) was added at a concentration of 0.5 %
(by weight) to a feed for piglets shovvn in the follow ng table according
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However, the scope of the invention is not limited by these.

Example 1

A CPP powder (trade name: "Meiji CPP-I" (CPP content:

15 %), made by Meiji Seika Kaisﬁa, Ltd.) was added at a
concentration of 0.5 % (by weight) to a feed for piglets shown

in the follbwing 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 % 59.48 %
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 following experiménf was conducted using 16 head (all
3 weeks old) of hybrid piglets (LWD) of Fl of Landrace and Large
White and Duroc as one group.

The feed shown in the foregoiné table was freely ingested

for 5 weeks. Further, as a control, a CPP-free feed to which



‘0.5 % (by weight) of ovoal bumin was added for adjusting the protein
.content was |ikew se ingested. Still further, in a O0-lactoglobulin
treatnent group, (3-lactoglobulin was intramuscularly injected in the form
.of an emulsion with a Freunt inconplete adjuvant three tinmes at intervals
of 2 weeks." After breeding, the total anount of immnoglobulins in

various classes and an anmount of a specific antibody agai nst
(3-lactoglobulin were neasured by an enzyne-linked immunosorbent assay
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and functions_in a nucosal surface as a specific inmune_antibody,  against
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agglutinatiagn ability and also high 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
immunoglobuliné (IgG, IgM and IgA) in the intestinal contents
(stool) against B~lactoglobulin as ﬁeasured 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
of.specific IgG and IgM in the intestiﬁai contents against
B—lactoglobﬁliniby'the administration.of CPP, while the total
amoun-t.of IgA was significant;ly increased. Further, the total
amount of IgA in the intestinal cbntents was likewise
increased.

By the way, IgA is known to play an important role in
local immune. IgA is generatéd by a'local mucosal lymphatic
tissue, secreted to a mhcosal surfacé as secretory IgA, and
functions in a mucosal 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



"9 an affinity for nmucus, and has further a resistance to digestive enzynme
.-so that it is effective for inhibiting adhesion, invasion, colony
faormation and the like of m croorganisns on a nucosal surface of

i ntestines and the like (buta byorigaku-seirishikkanshiyo- <3rd ed. >,
publ i shed by K. K. Kindai Shuppan, pp. 78 -.91). It is indicated that

I mmune is enhanced by the adm nistration of CCP. In addition, the weight
of each individual was nmeasured both at the start of the experinent- of
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Kindai Shuppan, pp. 78 - 91). 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 pigléts (at the time
of ablaétation) 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 Changein

treatment starting experiment | completing experiment | weight

(kg) (kg) (kg)
CcPP no 7.46 1268 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 1is clear from Table 2, the average weights in
completing the experiment on piglets of the CPP no addition

group were 12.68 kg and 13.04 kg, and the increased weights
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10 were 5.22 kg and 5.58 kg respectively. Meanwhile, the average weights
in conpleting the experinent 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
~respectively. Consequently, it was identified that the growth was pronoted
by the adm nistration of CPP whether or not the (3-1lactoglobulin

treat nent was conducted. Exanple 2 In this Exanple, the follow ng
experiment was conducted for exam ning the inmune activation effect of
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weeks from seven days before start-up of the test till_ term natlon of the

test, anddHekdeRean f pEelCFR r?@%%‘%l'é%lr or not the PB-lactoglobulin

‘treatment was conducted.
- 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-tq be tested, a total of 12 head of SPF
piglets ({average weight: 9.7 kg) which were at least 30 days
0ld were used. 2As a feed for piglets, the same feed as in
Example 1 was used. As a feed for a CPP administration group,
a feeci towhich 0.5 % (by weight) of "Meiji CPP-I" (CPP content:
15 %, made by Meiji Se'ika 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 thg test till
termination of the test, and the feed was freely ingested.

Further, as antigehic substances, a Clostridium
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Further, as antigenic substances, a Clostridium 11 perfringens standard
inactive strain (hereinafter sometines abbreviated as a CL cell) and
Canmpyl obacter coli standard inactive strain (hereinafter sonetines

_ abbreviated as a Cam cell) were used. These standard inactive strains were
obtai ned by inactivati-ng in a usual manner standard strains procured from
National Institute of Animal Health, Mnistry of Agriculture, Forestry and
Fi sheries, Japan. Wth respect to a nethod of adm nistering these
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procured from National Institute of Animal Health, Ministry
of Agriculture, Forestry and Fisheries, Japan. With respect
to a method | of administering these antigens, the
administration was conductéd 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
b Group - Test groups Head for test
CPP/CL+Cam group %T_Pczﬁ_%":':ﬁg;g administration group 2 head
CPP/CL group %SLPczgdwntigen administration group 5 head
ALB/CL group o ?El;_LB :ee“e)d+ant|gen admlmstratlon 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, 6r 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
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‘CL.cell '+ 2.5 ng of Camcell) was adninistered in oral adninistration and
atotal cell amount of 6 ng (4 nmg of CL cell 12 + 2 ng of Camcell) in '

subcut aneous injection at intervals of 1 week in such order that the oral

. admnistration was first ‘conducted and the adninistration by injection was
then conducted. Thus,- the antigens were adm nistered alternatively tw ce,
and the antigen adm nistration was conducted four tines in total. Further,
in case of the GAP/CL group and the ALB/CL group, or that is CL cell

admi ni strabl g o 8'UPSe1d)! Ohabubehl.ATOHEL Ao B 1 RS 1hitkeWss of

adm nistered “in oral a nistratron, and a tot anount of 4 ng was

adri ni stered iR oral a totar celT amunt “of
i ni 3ttt 5 FEC BrPd ShARe THE, BRn aBhi AL sPRaritp, 0RE fhxet,

Ot R ol GO R,
el ght | TSR and DRGS0 Sa | ngAVSTSer | B8FCal | §ROHAGEEERS ATt er
e o RS U RERARLS ot ORI S bl oo,
serumw th 1,000 magni fi cation) asured by ELISA is wn in Flg. 3. As
2 rosul t Chridugied FONE FHBRS HaEOLge.| nFERENSEr i R2SS PACTECER/FH 1 he
CPPI QL fg%%ﬂpg%%léptggdmcgy (/Ilg_grgcglfﬂj,p otfotmi‘ccjhs CL cell administration

groups, a total cell amount of 6 mg was likewise administered -

in oral acﬁninistration, and a total cell amount of 4 mg was

likewise administered in subcutaneous administration. In

ofal administration, 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. Incideﬁtally, during a breeding period of

35 days, a feed and water were freely ingested, and weight

mea_si._lrement and blood sampling were periodically conducted.

After breeding, amounts of specif.ic 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 gi:oup and CPP/CL group to which
the CPP-containing feed was given in comparison with the ALB/C_L

group and the ALB group to which the ALB-containing feed was

given. Further, as the period of adininistering antigens was
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‘the CPP-containing feed was given in conparison with the ALB/CL group and -
~the ALB group to which the ALB-containing feed was given. Further, as the
period of adm nistering antigens was 13 ---------------- -- prolonged, the
. armount of 1gG was increased. Mreover, the weight of each individual was
measured in each group both at the start of the experinment of piglets and

- at-the conpletion of the experinent of piglets. Consequently, in the
CPP/'CL + Cam group and the CPP/CL group with CPP adm nistered, the weight

~was nornally increased during t reedin eriod. 1gGis the nost
essent i aPrP?#ﬁﬁﬁsal’o%&ei AN eﬁ%reglg ﬁ'ﬁisn&%ﬁegﬁc?ddccupi es 80 %or nore of
i mmunogl obul i ng_cont ai ne in.a.colqgstrumpor.a ser pl aying_a-main role
in the antigeMCERPYBGAy PR MSIBI CAcorh: ATy ITRT MAs REartRedsth
i ncreased by admi nisteri acteria such as a CL cell, Cam _cell ;and the
| ke s EAEPoRRSUDRYEh 15 SPBCSERSE ShehonHary It BnRAGORLR, e
adm ni stratjon of %P., | ndystri al Agpl icability. The invention xgr vi des a
conposi t POntRY COPPIFH 0P bridts BFP8F LRERFE SPARACES - adf eRIAUC Bfr%ri sing a
protein containi n}g a phosphoryl ated am no acid such as CPP or the |ike.
By admi nit8t i CRR(GLcH t FBAUP o 2RAmTdISs , CRA/ Fhmgsrky ofithe@RBI s can
be enhanced, and thereby growth can be pronoted. '
administered, the weight was normally increased during the
breeding period.
IgG is the most essential immunoglobulin in general
. animalé, and occﬁpies 80 % or more of immunoglobulins 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 administration of CPP.

Industrial Applicébility

The invention provides a composition for growth
promotion of mammals and an adjuvant, comprising a protein
containing a phosphoryiated 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.
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"14 CLAIMS 1. A conposition for growh pronotion of mammal s characteri zed
by conprising a protein containing a phospholyrated am no acid. 2. The
conposition according to claim1, wherein the protein containing the
phosphoryl ated anmino acid is a nmlk casein phosphopeptide. 3. A nethod for
growt h pronotion of mammal s characterized by admnistering the conposition
-according to claiml1l or 2 to mamuals. 4. An i nmunogl obulin activation

adj uvant characterized by conprising a protein containing a phosphoryl ated
ami no acid. 5. The adjuvant accorQﬁBgE%Q claim4, wherein the protein
contai ning the phosphorylated amno™acid is a m |k casein phosphopepti de.
6. The adjuvant according to claim4, wherein the immunoglobulinis an

i mmunogl obul i n agai nst 0-1actoglobulin, dostridiumperfringens or
Canpyl obacter goli. Thi.s Sheet s Been placed ii.ili111ij,. j. 111,

SV IR TR omgasiion g £6Y "GEGWER” Promotion o I_hémmafs

characterized by comprising a protein containing a
phosphoerated amino acid. |

2. The composition according to claim 1, wherein the protein
containing the phosphorylated amino acid is a milk casein
phosphopeptide.

3. A.method'for growth promotion of mammals characterized
‘by administering the composition according to claim 1 or 2 to
mammals.

4, An imuﬁqglobulin activation adjuvant characterized by
comprising a protein containing a phosphorylated amino acid.
5. The adjuvant according to claim 4, wherein the protein
containing the phosphorylated amino acid is a milk casein
phosphopeptide.

6. The' adjuvant according to c¢laim 4, wherein the

immunoglobulin is an immunoglobulin against B-lactoglobulin,

 Clostridium perfringens or Campylobacter coli.

o n Replaced W
[T Rl
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