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(57) Abstract

(54) Title: PROPHYLACTIC AND THERAPEUTIC NUTRITIONAL SUPPLEMENT FOR CREATION/MAINTENANCE OF
HEALTH-PROTECTIVE INTESTINAL MICROFLORA AND ENHANCEMENT OF THE IMMUNE SYSTEM

The present invention relates to nutritive compositions containing whey, FOS, and bovine or caprine colostrum for the creation and
maintenance of a healthy intestinal flora and for the enhancement of the immune system.
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PROPHYLACTIC AND THERAPEUTIC NUTRITIONAL SUPPLEMENT FOR
CREATION/MAINTENANCE OF HEALTH-PROTECTIVE INTESTINAL
MICROFLORA AND ENHANCEMENT OF THE IMMUNE SYSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention provides novel prophylactic and therapeutic nutritive
compositions that are useful in the creation and/or maintenance of a health-
protective intestinal bacterial flora and simultaneously in the enhancement of the
immune system. More specifically, the novel nutritional supplement compositions of
the present invention comprise whey protein concentrates or isolates, selenium or a
selenium source, colostrum, preferably bovine or caprine colostrum and, optionally,

a fructooligosaccharide (FOS).

2. Background of the Invention

It ahs recently been determined that a major compartment of the mammalian
immune system is located in the digestive tract, and it is understood that the most
intimate contact with the physical world is mediated through the ingestion of foods.
[N. Wagner et al,, Nature, 382 (6589) :366-70 (1996)]. Consequently, by interacting

with gut-associated lymphoid tissue, ingestants may affect the entire body and
overall health of the mammal. Therefore, a healthy digestive tract is important to the
overall health of a mammal.

The interaction between microflora and lymphoid tissue present in the
gastrointestinal tract, and how their relationship affects overall health, is currently of
great interest to the medical community. Certain groups of microflora are known to
produce toxins that have adverse health effects. Certain other bacteria, however, are

understood to be advantageous inhabitants of the intestinal
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mig=z 13 Xacwn =0 infiluence bacterial gpecies gomgpoaitisn in
: gastreointestinal tract The maintenance or -:
piished in zwo primcigal waws,

&Xeganous bactaria,

" in criar to inccrzorate tiem ints the gastrsintesti

Z1sra iz the sut, the results cf doing so inclucde imprsvemsnz =1
iaccose aksorprion and tolerance, contrel f imtestiral infeziiin
i3 a check on adverse overproliferation o¢f cells lining
gastrointestinal tract, nri-cholesterciamic and
improvement in gas::cint;stinal metility. ({$.2. Gilland, . 2aizw
Sgi., 72:2483-94 (1989)]. By ingesting compcunds that telp enranzs
~he growth cf beneficial bacteria, these efiscts may oe achisved.
2 $uch beneficial bacteria include lactobacilli, which are undsrssess
z0 produce antibictic-like susstances that Zram-$OSiIivE
infection, inhipit cther disease causing bacteria such as Saigellz
1
sonnei, andéd may Ppossess anci-overproliferation and anti-
c=olestarolemic effsces.
23 Another beneficial bacteria is Bifidcbacteria, which :s

~understood to have suppressive effects on disaase-causing
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ggenerichia cecli and Clostridium perfringens. zifidciacieris alss
prsduce acetic acid and laezic acid which lawers intassi=al pH azs
*e=3eald. BP0 -

inkipits cthe growth of othar deleterious cacteria, and may =e
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-
]
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1
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O
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iavolveé in preventing the cverproliferaticn cf cell

{D. Gallagher et al., J. Nus=., 126:1362-7% (199611, In addizissn.

o

A

idckacteria stimelate the production cf 3 visamins susn 3
2 == ins, =uch

, that are cften deficient in zecple suifering Ir”

as=ric gdiscrders cr rnadesiate ingestich 2% wigamin 3., due ==

vegatarianism or pecr diet.

Wney is the ~urd-free ztzrtion of milk that (s
the production ¢ cneese -- & py-product in the fzrm el ==t

oY)

amalgamaticn of low melecular weight proteins tnat remains af:e: ==s

casein fraction is removed with the curd. Nc more than abcut w2

years ago, wney protein was still lictle mcre than a waste -

product o the dairy industzy, the only use ci which was as an
feed by a handiul of innovative cattle ranchers. Scme daizy fszmszs
alse understood that whéy was a good source of low-faz greeain, nct
only fer animals, but alseo for humans.

Tm recent years, however, science has finally gaught wp wi

rradicional wisdem and discsvered the many nealth penmefizs ¢f ¥

protain., With the advent of modern food tecanclogy, whey Froiain

nas been concemsrated and refined into whey protein concentiilii
\]

{(wp¢), containing 30-85% protein, and whey procein :solate (W21,

sentaining 90% or more of excremely low-fat whey protein.
Atnletes were among the first people to appreciate these &Y

low-£fat protein sources -- nearly fat-free whey protein concentIacs
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nd isclates helged acthlezes gain l2an nuscle mass, while

she actuwal cause of daathi. In FLIn

stop the diarriea, helt them gall

(G. Beusncus et al.,

ceyagmieariye Med., 15(3):1204-229 (June 1993)1. Similarly, many oI

ey

che elderly are malacurished and underweight due To 3 tendency =T
nave iittie appetita, poor disac, and digestive groblems. Hencz. I

a

eiderly alsc benefit from fecd supplements like WPC <r WFI thaz 3

net burden weakened digestive systems witd £oed

concain hard-to-digest fats aré oils, or empty sugar ca.sries, 3s in

seme nuctritional drinks, foiscad on them by incensive advertising.

On tre ocher hand, WPC or WPL can also be used to .cse weizlLs.

A == wa
28 T2

ombined with a low-calorie diet, It can even be us2

a meal. as for instance, with professicnal rectle whe ingest 2 Wiy

stein drink in the office, :nstead of going our fcv luach.

-
-

-

Aside from the purely poccitional properties and effects

whey protein, ingluding weight control (gaining or lesing welight.,

iz is now understood that WpC and WPL are able to annance the immun2

[l
-
(4]
13}
(U]

system due to the presence of certain "whey protein frac

including serum albumin arng the immunoglebulins which nave

immuromodulating effects. Immunemodulating effects refer to those
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ac-ions that keep the immune system as homecstasis -- i.2., ngishzr

aceivating nor suppressing it Zeyond that which is perneficial t2 tha

tcdy as a whcle. There aze four categories oI protein fractisns i-

wney precein.  Those skiiled in the art understand that §o-sal:l

"major" prerain factors of wWrey protein cencentrates Tr IsT

&re, i= crder of p:evaradte. 3.lactoglopulin (8-Lg), x-lagzalivmin

{x-La), scvine serum ailbumin (23a), and the iMMUNSGLOTLLIns LI TnEs
emzivecy 'iasiuding all Zive z.asses), each =i which is xmswn T2 2=
an impevzanc part of the lmmune system. (C.7. Merr and .Y, Ha

seie 3y in Tood S¢i. and Wisl., 3306} :431-47¢ (133300,

WEC and WPI also contail a aumber of seo-called "mincy" Wiy

protein factors that may have izportant mon-nutritional prirertiis.
[C.v. Mery and =.Y. ga, cites above; P.F. Fox, Bavraimnmor=z 1o
maipy Chemigtyy, Fox, P.F., ed., Elsevier A plied Scisance, New FE324

(1989):. These sminor" whey srotein facters inelude -~actelferrin.

laetophorisn, lac:o-pe:oxidase, and lysozyme, whiz:h re &

understeod To have antibac erial and other biological functisns.

[3, Reizer, [Iant. I, Tissye Reach., L1:87 (1983); 3. Reizer
sSevelcpmenss in Dairy Chemise»y, 281, Fex, 2.F.. 2d., Zlisevisy
2pplied Sci ience, New York (i§28); C. KXanznc, aixs S¢,, IZ:333

rant tyres =i

(1389)]. Whey proteins are 2 collectien cf diffe

proteins -- eacl of which has a iower molecular weight than those i

ne casein fractien removed during cheese processing. Whey proze

-7

include many proteins that have been characterized isuch as &

identified above) as well as numerous others whose physiclegic

funections are not yet fully enderstood. For example, as ment.:
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above, tne known proreins In whey protein include lysczyme axd

iacto-percxidase, sach ¢f which are Known to nave imperiast anti-

acticns. Lacsofarsin ig an iven-binding glyssprstsic
DLLDY peUSSEISCS

sroad antimicrszial  properties  and  may  heve
:xmunomcdulatory sffects as well. One aspes: of the amtimicrobizl

<l

efect of lactofarrin scems frem its ability ¢ shelzze ircn Irz-

pazhogenic bacteria, thergby sveventing their propagatiss. There iz

fivemar avidence trhat, in acddizion to its iron-pingding capaciiy.

(M, Tsmita et al,, Adv. EXe vad Jic

(19%4)). Although it is understoceé that Laztocferrin
exercs a bacrericstatic effsct on pereficial and pathegenic
pacteria, it has recently bees shownh that harmful bacteria, sueh a3
E. Coli, are more suscepsible T lactoferrin’s hactericszatic efizzt

than Bifidobacteria. {Ww. Bellamy et al., <. Appl. 3acrericl..

73:472-73 (1992)).

Aarcai

Aside from the "major" and nminor" proteins, WPC also contacns

a variety of beneficial nucritional componrents, imgiuding ash.
acnproteia N compounds (nizzsgen-concaining compounds:, lipics,

1acwose, phospholipids, as well as ctrace amounts ci scdium.

cctassium, calcium; magnesium, and phosphorus. [C.V. Mezz, and 2.2,

Feegeding, EFoedsle , 44:100 (1990)]. Nonproteia N compounis

inciuce products of protein'calabolism that are ultimately converzed

to urea and excreted, such as blood urea nitrcgen (BUN) -- the fzr=

of urea that is transported through the bloocdstream tc the kidnzv

for excretion. Thus, whey protein containe a host of proteinacecis
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ccmpenencs and other constizuants, including visamins and minera
rhar are Known to e of crizizal nurriticral importance in humaos
ard animals. Whev protein Is also a c3ncentrated scurce 2% amin:
acids thna:z are knswn to eflszt glutatiione levels.

Glutathione is & sulfur-censaining cripeptide (r-glu-cvs-si+
that is zivozal im cellular grotection against oxygen radizals zni
nd that helps maintain cellw.:ar

Glutathione is aisc invelwvad oo

lymphocyza  prelifsratien. Iz is extremelv difficulc o zat

une svystem cells and tody tissue. Y

perause ~ur immus2 svstem cells,
~azural xiller (NK; cells, and zacrophages, cegend on glutathigns T2
accomplish their toxin surveillance and detoxificzaticn
eifsczively. Glutathione is synthesized in a series oI enzymatil

gceps -- the rats limiting siep invelving

synthetase and imtracellular cysteine as
substraze. Since ccncentrated whey rrotein is a gocd

cysteire, cystine and other peptides and amino acids

valaved o glutathione syntnesis, it is selieved that
¢ystine, and the other nutrisrss in whey protein ars involved in
mediating the .;Luuryu?e respense through medulation 0f glutathizzz2
levels by fostering glutathisre synthesis. (G. Bounous, et &I.,

Clin. and Investicative Med., 121(3) :154-161 (1985)].

FOS are a fiber.like, indigestible type of sugar, present in =

variety of plants (e.g., onigns, asparagus, Jerusalem artichokes 2=2
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whazz), from which they can Ze industrially extracted by enzymarz:i:
¢aveentanicn. Commercially available FOS is cherefsze a whelly

w2l producs. The impact of FOS on intastlinal miczrefilcra has

pesr exrensively studied. In vitro studies with isclazed bacseri:

have demcnstrated that FCS are gecd substrazas  Zar e

ing on chain length, as dafined by the number ¢l osyl uaniis

¢ txe degree of polYme:ization), FOS are named ciigofzvetsss:
cr imulin, the latter having a higher degree cf polymerization. FI3
ars prebictics since they selectively encourage ths growt:
_advantageous gastrointestiral bacteria, such as Bifidchacteria.
Acgordin o current autritional knowledge, cclestrun
vesents a unique combinaticn of beneficial nutrients, including
carzenvdrate, fat, and amino aeids. Colestrum also contains natural
ich, aithcugh not akbundant iz guancity, ars

yi=amins and minerals, whica,

phie

nighly bicavailable. At a minimum, the rpresence of even 2
salazively small amount of colcstrum, as present in the compesizians
s2 zhe present mvegtion described below, can therefore be expecsted

rc provide considerable nutrizional enrichment.

Colostrum, however, has many health-promoting properties beyens
iv alss

and apart from its purely nutritional -ones. For instance,

supplies the neonate with several types of growth-promoting faczers

-10-




1
wr

[ 3}
0

WO 99/64022
9/6402 PCT/US99/13218

9
such as spidermal growtl facrzy that induces syntnesis of epidersa.
hdd - =llEeTTa.

cells, transfcrming growth factor that induces collagen synthesis.

wound ez
(IGZ-1) which induces epichelisl cell prolifsration arnd is necessary

for grecwesh and repair of healthy tissue. [C.Z. Greswvsnmer, es al

—~e Roviaws, 14(6)%710-728 (1992s); C. Carpenisr,

215:198 (1330); D.A. Cox, and X.R. Buerk, Sur. J 3iocham , 157:323-

sg (1391); and F. G. Campbell, and C.R. Baumrucker, . Ipdocyinc.
1oa.21-.25 (1889)]. These ellects of zhe various greowih factors

whethner eriginating from bovine, caprine cr numan brezst milk, se2x

‘"
"

to be nca-species specific ard can hence te assumed =2 apgly

w
s

numans. {5.M. Sevedin et al., J. Biol. Cnem 257 113):5693-

(1%86)]. Recent research also indicates that the growzh factcrs o

colsstrua tend to survive the environment of che gut acd can Thus =

expected to exert cheir important functioms in boti nesnates angd

adulcts. [C.E. Grosvenor et al., cited above].

Colostrum also contains groline-rich protein (PRP® chat induc
crowth and differentiation of zesting B lymphocytes, whigh s

integral in the developmeant of immune response. 3 lywphscytes axrs
refarred to as "resting” during their inactive phase. i.e., whil?
not respoénding to stimulation by an antigen. In addition, PR? S

understeed to aid in the maturation of thymocytes, originating £rem

the thymus -- & crucial organ for the early develcpment of 2

:mmune system. PRP is further understood to aid in tie generatica

of T-suppressor arnd T-helper cells, demonstrating that it can Rava
either a stimulating or suppressing effect on immune responee. X.

-11-
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=2 nermal metapclLil

fyncTicns. The level oI <aily selenium intake. either v
supplemenzaticn Sr in cercain Zcods, should be fetween aZcut 3l .7
b ané abcus 200 pg. Some of the suggestad functicns of sel

pody include immure  System stimulaticn, detcxifizazion 3

ersxidized fats and heavy merals, anti-inflammascry properzies, and

Hed

-~

anti-prcliferation properties. Extremely hich doses ci seisanium

may nave the opposite efiect anc cause n

r.oweve:,
5 cverproliferation ol cells.

Selenium is understood to play a role in givtathicne peroxidass
activity. The glutathiénve persxidase exzyme, a potent antioxidaxn:,
is mace up of four identical subynits, each <ontalin
selenccysteine in its primary structure. Hence, the prasance I

23 salenium is required Ior the proper iunctioning cf glutathicne
peroxicase to oxidize free radicalg, such as hydregen zeroxiie.
IM.E. Skils, et al., Mederp Nuysritiop i Heal-h & Diseass, 1:242-137
.
(1954)1. Selenium is known to be invelwved in the merabolism =i
shyroid hormenes that ave involved in the immune respoase.
25 3. pPescription of Prior AIL

pecause of the above-described prcperties, WPC/WPI is widesy

-12-
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csed as a functicral and musritional ingradisat in medical

prarmaceuzigal, and human fzcé produgzs, =.5., infan: formuls
realth Zzcds and drinks, and Zrazen focds. (Anony, Am. Raiwy Drod

. Ve e e e,
Tacr ., Chicago {1§52)). In asdition, the use cf whey protelin &z 3

source ¢ piolegieally activs cemponents such as «-La, 8-lg, 3§

i:gnuncgl:':ulins, iactoferrzn, and lactopercxidase  has Tezn
:ssveasingly rvecognized 5. Hortom ez al., 2. Cistavy Sci
72:2584.3% {129%) 1. Urferzunately, cerzain  wney EIOCESILIF

naiguas which have been .sed in the pas: and whizh ere stils
extensivaly used in the focd industry (such as certain xinds =i
asceurization, aeration, vacuum evaporaticrn, and spray frving!

cause vazisus levels ¢f denaturazicn ¢f delicate serum albamins.

:mmunoglobulins, ané other whey protein factars, therery effeciinis
smeir irmune-enhancing capabilities. Althouch this resulis =
praducts ehat remain a good source of nen-meat protein, thase

products are not likely to strongly enhance the ianune syscaT.
However, even partially denatured whey pretein may provide a cercain
degree o2 :mmune-enhancement, as evidenced by increased longevity in
an animal medel. (D.F. Birc et al., L. Nusy.. 1i2: 13.-60 (1982 ..

oS are Known to seIrve as susstrats li.e., &osdt Is¥
sifidchbacteria that make Up Fart of the intestinal
(M.5. Alles erv-al,, Brit, J. NuLL.. 76:211-221 (1336); F.R.O.

sernet, am. J. €iin. Nutz,, 59(suppl):7635-9S (1994); F. Briet 2t

rea

ai., Bursg Jf.-clin, Nutr., 48:501-507 (1995)). FOS have aiso kesn

.nn

shewn to have a decided pifidogenic sffect (i.e.. haviag =42

tenefjcial effects of Bifidcbacteria) in physiclogical syscems liks

13-
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t=e human zedy. (X. Hidaka et al., Bifidobscssria Miersilora, 5:3--

52 (1386); H. W, Mcdler et al., cited abcwe]. FOS have also teem

ghewn to reduce the occurrence of colon zumors ard concemitanzlv

deveioped gut-associated lymphoid =fissue in  mica,  thersow
csunteracting the advanced stages of cclen carginegenesis. 7,

. Pisvve 8% 2.., (anger Rey., 37:225.28 (1357)].

pProseins present in bovine or caprine solestrum aze underszssd
c ingduee growth and diffsrentlation of resting 3 lymthecytes. (M.
Juiius et al., J. Immunol., 148($):1366-71 (1588)). <Colostrum os
frrcher understeed to contain a protein that helps ororec: agains:s

infscricns of E. ¢oli. (A. Ouwehand et al., Znfsction and Immunisw,

£31012):4927-20 {1995)). Bovine or caprine cclestrum may also nels
enhance registance to Cryotosporidium parvum. (B, Watzl et al.. iz,
7, Trop, Med. Hyo,, 48(4):519-23 (1993}1}.

As srtated above, selanium is knewn to play a zxroles o
glutathicne peroxidase activity, Selenium appears to aZias:
glucathione’s anticxidant activiey Py contributing to tna2
maintenance of the mucosal barrier in the gut. ([M.G. O’Riorzan e:
al., Mucwizion, 12{(Suppl. 11-121:882-84 (1228): T.R. Hayward ec al.,

- has Leen shown tilas

J. Surg. Res., 56(4):351-355 (1994)]). g4

distary selenium ‘inereases glutathione peroxidase activizy, Iz
example, by redacing susceptibility to lipid peroxidation of plaswa
and low-density lipoprotein in kidney "cra.".splan: recipients. (T.

Tea

Hussein et al., Transplaneacion, §3(5):679-685 (1997)].  The

penefits of proper levels of selenium in maintaining glutathicre

peroxidase levels in infants, whether breast-fed or formula-fed, sas

14-
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besen documented. (U. Trafikowska et al., =2 Aigme

8%(10):1143-45 (1996)]. 1In addition, dietary supplemsntaticn wiz:

selenium has been shown te provide a protective efilsg

rl
I
4]
)]
w

against peroxides. (Y. Kayanoki et al., J. Ricchem,, 2:3(4}:9:7-8::
{18s6)].
Many necple, especially AIDS patients, zave been desgerazal:’

- . - -\
rrying anyihing Zrom taking {ree cysteine

{NAC), or wha drug 0TZ to get glutathione incs

¥

system cells. Such eficris Zave not been entirsly suctessiul since

these compounds can be toxic in inappropriate desages and sincs they
do not always raise cellular glutathione levels anyway. (T. 3rav
and €. Taylor, Diochem. Phazma., 47(12):2113-23 (1994)1. Therefore,
it wouLd be extremely advantageous to be able to raise intracellular
and tissue levels of glutathicene by nuﬁri:ional means. This is zu:
one funcrtion of the nutritive compositions of the present inventizn
described in detail below.

Thers vemains a need in the art for nutritive sugplements iha:

contain ingredients that ara sufficiently bicavailable 2o helr

-]

aintain and enhance beneficial gastrointestinal micreflora, tihat

3

funecion as a source of low-far protein for use in pullding muscle
and caining weight, .or alternatively, for losing weight whex
ingested in conjmncrion with a low calorie and low-fat dier, tha:
fﬁnc:ion as a source of growth factors for the repair and grewth ol

nealthy tissue, that enhance the immune system, and that ‘enhance

: glﬁtathione levels.

-15-
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SUMMARY OF THE INVENTION

The present invention overcomes the shortcomings of the prior art by
providing nutritive supplement compositions that comprise a novel combination of
whey protein, selenium or a selenium source, and colostrum, and may also comprise
FOS. Moreover, each of these ingredients is provided in a form that is bioavailable
and may thus accomplish their important nutritive and immuno-enhancing
functions.

It is therefore an object of the present invention to provide nutritive
supplement compositions comprising whey protein, selenium or a selenium source,
and colostrum.

It is a further object of the present invention to provide methods of using such
nutritive compositions to protect, enhance, and maintain health-protective microflora
in the intestinal tract of mammals.

It is still another object of the present invention to provide nutritive
supplement compositions that are a source of low-fat protein that humans and
mammals use to help build muscle and gain weight.

It is yet a further object of the present invention to provide nutritive
supplement compositions that are a source of low-fat protein that, when ingested in
conjunction with a low calorie and low-fat diet, may help humans and mammals lose
weight.

It is still another object of the present invention to provide nutritive
supplement compositions that are a source of growth factors for the repair and
growth of healthy tissue.

It is a further object of the present invention to provide methods of
administering the nutritive compositions of the present invention.

It is another object of the present invention to enhance the immune system of
humans and mammals through the administration of such nutritive supplement
compositions.

It is yet an additional object of the present invention to provide nutritive
supplement compositions that enhance the levels of glutathione in human and

mammalian cells and tissues.
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It is still another object of the present invention to add catalytic amounts of
selenium or a selenium source to the nutritive compositions of the present invention.
Various vitamins and minerals, as disclosed in the detailed description of the present
invention, may also optionally be added to the nutritive compositions of the present
invention.

These and other objects of the present invention will be further described in

the detailed description section that follows.

DETAILED DESCRIPTION OF THE INVENTION

The nutritive compositions of the present invention are novel combinations
comprising whey protein concentrate (WPC) and/or whey protein isolate (WPI),
catalytic amounts of selenium or a selenium source, and colostrum (preferably
bovine or caprine colostrum), and which may also comprise fructooligosaccharides
(FOS). These ingredients in combination have a prophylactic and therapeutic effect in
maintaining and enhancing beneficial gastrointestinal microflora. A healthy
intestinal environment will enhance the overall health of the mammal since many

diseases, no matter in what part of the body they manifest themselves, actually
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stars in the gastrointestinal tract. In addition, as descrizad

abeve, the nutrizive suppiement compositicns of :he presan:

thus ac:ompliéh ‘their important nutritive and immuma-2nzancing
funaciens. The nuzritive compesizions of the present inventicn alss
functicn a9 a_scu:ce»_c{. low-fat protein that humazs and sasT
mammals can use to help build muscle and .gain weight, =r

alesrnarively, when ingestad in zonjuncticn with a low taicrie and

1aw.fat diet, may nelp numans and other marmais losa waizng.

nuczitive composizions cf the present invens:i

g api f=t

a ssurce of growth factors for the repair and growi: o2
cigsue. Morecver, these compositions are understced to cenialin

cempeonents chat ennance the immune system of humans and mammals, anz

ephance the levels of glutathlone, a ubiquitous intracsllul:acs
antioxidant, in human and mammalian cells and tissues.

The autritive compositions of the present iaventisn bames:lt
rumans and animals by helping prevent afflictions that may ar:
from unhealthy gastrointestiral microflera. In othar words,
promoring healthy pacteria in the gastrointestinal zract, <!
ausritive compesitions of the present inveniicn greavent et}
groliferation of unhealthy Lacteria, theredy preventing

harmful effects: -, In addicion, for humans and animals airesiy

suffering from an unhealthy balance of gastrcintestinal bacteris,

K}

the nutritive compositions of thé present invention may nel

-

ameliorate such ccnditions by promoting the growth of benefici:

H

bacteria.
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Morecver, the compositicns of the present inwventiszn may &
combar mailnutriticn in humans, whether due t2 illness zr tecauss
basic isedszuffs are unavailable in cerzain undarsriviless
populacicns. Malpucrition and zhe resultant immunadefiéie::cy plague

many thivd world csuntries. These conditicns are the lesding causa

ul

of inmfamt and child mortalizy, and play a sigmifizint rsle oo
issasa in cthe gemeral  populatien and in premature d2ath in ks

elderly. Ia particularly sevearss instancss, chers is a fa2ficliancy =?

all nusrisnts callad marasuus More oiien, tne calizieney i3
2 orimarily one cf insufficient protein intaxe, leszdl vs zms

cenditicns c¢f kwashicrker er protein-emergy malnutrizisn (FIMD.
suen deficiencies are cften coupled to vitamin zzd mineral

daficiencies. These kinds of nutritional deficiencias are by nc

means limited teo third world countries -- even

PS- pations have population segments that sufler =
one form or another.

Mzlnutrition also affects persons suffering from AIZS, certaln
forms of cancers, and infectious and inflammatory ccndizions o the
gastrointestinal tracc, particularly the incestine (e.z., irr.zakle

2z pewel syndrome, Chrone's disease, and chronic gastroenterizis:. o=
such cases, malnurrition is typically met the resultc ¢ iradeguazs
"fned intake, byt rather frem the inability to abscrk foods and
derive nutritional bemefit. Hence, ir is desirable to previde
nutritive compositions that have the dual effect «f providing
i35 sustenance as well as helping to improve the intestinal microflera

and enhance the immune system.

-19-
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The nutritive c;mpositizns of the present inventisn centain
substantial- quanrizies of preteins to supflement the niuwan diet. 14
addi:icn, the present compesizions, when cpiional vitamins and
minerals arve added as descriced below, may coatalin {rim agout 38% o

about 500% of the Xeccmmended Jaily Allowance (RDA) or Daily Valus

in

(DV) of vitamims and .minerals, as established by :the Nationzl

Academy cf Science. Moreover, the compesiiicns ¢I tihe present

iy described below,

inventicn, as more It

system.
) As descrired in the abeve backgreund secsisn, whey may ze I
che form ¢f powdered whey protein, or concentrated it whey procein
concentrate (WPC) cor whey protein isclate (WPI), the latter kbeinc
the mast concentrated form. Whey protein is understecd =o be yeelil
in providing a low-fat energy sourcs that is useful in weizls
control, and further is xmewn to enhance the Immune sys:an
principaily through whey prctein fractions.

The major protains in wPé/'API (R-lactoglobulin, @-lactaliumin,
immunoglobulins, and Dbovine serum albumin) are Xxnown to Rave
immuacmedulating effects.  Moreover, boevine sevum albumin. 32-

tactoglobulin, and  immuncglobulin G (1gG) sach  gontain

13
O

glutamylcystaine groups -- building blocks from which immune sysctes

cells can synthesize the key antioxidant, glurathione. Glutachisne,

as descrinhed above, is understood to be respensible for the immuno-

enhancing effect cf undenaturad whey protein previously descrized

25 above.

Therefore, whey proteins, and preferably WPC and WP, are an

-20-
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ideal ard convenient foed supplement for beth gairning ov lesing

weight, cépendent only on Che rest cf the diez. 1In additien, WFC oI

WwpI, oarzicularly when combined with 70$ and bovine or caprine

-1 2

colastrum as in the present invention, promctes gastrsintestinsal
healch. Finally, WFC or WPI, if in a relatively undezasured stasa

ave abls =2 premots the ;}n:racellulat synthesis of prhvsiolegically
efiseriva levels of the ancicxidant glutatkicne.

Mera specifically, the immune-enhancing effect =2 wnay zrozain
appears oo serive fuom its ability teo fumction, wunder cerzall
faveracie cenditicns (rela ive degree of non-denaturation) as 3
vehicle for the transpoert of cvsteine/cystine, glutamine, and cthar
amino acid precursors £or p:q:ein synthesis. As onsz example, e
ron-essential amino acids cysteine/cystine contained iz concencracad
whey procein are ctilized by immune system cells (a.g., iymghocyies
to synthasize the antioxidant tripeptide glutathieza, In ctlar
words, it appears chat enhancement of glutathione lsvels in Tne
rissues frem a diec of whey protein may pe the undezlying immaen?
factor ro have produced a number of cbservable immune-enhancing
effects in laboratory gtudies with radents, e.c.. lifs-exrensicn and
increased resistance to carzinogens and te certain infectisns, ss
described above.

For imelusion in the putritive compesitions ¢i the presexnt
invention, it is preferred to use WEC and WPI in their purified and
undenatured form. However, even partially denatured whey praotein

provides a cercain degree of immune-enhancement . Ore of the mere

recent and favorable ' processing techniques for obtaining

-21-
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subsvantially undenatured whey preoteins is via cross-ficw
rnic:::‘il::af:ion techralogy (CFM) applied by Aveamore Ingredienss.
1nc. ~his technique utilizes a porcelain memtrane to Iilter an
separate denatured f=am undenasured small molecular weight proveins.
mhis ecreates a filtrate that is highly (vover 98%) undenacuved.
Predacessor technigues ol membrane filerarion involved 5 filcratisn
process zaat could irsell damage proteins as tiey rass tirouch iie
memnrare. DPorcalain membranes, nowevay, are l2ss reactivve %o intass
emall mciecular weight proteins during the course of Silzration and
chersby reduce potential injury to. undematured pIsiains while

separating those trhat have beex denatured during procassing.

[}
(15
[1]
4]
"
[
u
n
o

Since serum ané tissue glutathione levels are known
in dagenerative diseases of aging and since many d:oseases ar2
furzher understood to be rela:e& in part to depleted glutathicnz
1evels, ths ingestion of WPC or WRI via the composizicns of tha
present invention <an reggonab‘.y be expected to increase giucathisns
leveis in the elderly, in persons with cancer and/or pest-

chemotherapy or radiation therapy patients, in HIV sero-posizive

-

persons, in people with certain degenerative CNS condizizns, such 2

s

"

-—n-
papaset

Alzheimer's and Darkinson’'s disease, and in persens sufi2ring
ocher degenerative conditions that are thougnt to ze at leas:
pad

parsially free, - radical-driven and characterized &ty deplecze

glutathione levels. still another group that might benziit from L2
immune-enhancing effects of WPC or WPI, as included in 22

compositions of the javenticn, are athletes or others engaged i

strenuous physical exercise.
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1a & preferred embodimenz, the whey protein used in the
compositions of che present invention are undaratured oy

supsta=zially undenatured, similar to that of raw, ungasteurizad

milk. Ncwever, as stated above, partially denatured wiey proctai:n

will recain some of its immunclogical functierm, and nence is STtiLl

useful although nct preferrad. Commercially available wihay prozacn
concentraces and isolates vary greatly as to processing temperatires
and technigues, vesulring in graatar or lesser ralative Zegrees 21
denmazurazicn. Ccmmercially available forms ¢f whay procalin, WPC and
=» Droven 180 and WPC 30% {Avenmore Ingradients, Inc.!.

The amount cf whey p'ror.e‘..':, WPC or WPI that may e tased in he2
compositions of the present invention will depend upon 2w
concentrated a form cf whey protein is used, and the rout2 (34

.3 sdministracion. However, it is intended that one cosage of ".Z".e
compositions of the present invention (whether in lizuid or selld
form). whey protein, WPC or WPI may be present in the amo\'m: from
abeut 0.01 g to about 100 g pex dosage for humans and small animals.
and frcm about 0.01 g to abous L kg per desage for large aninacs.

F0$ are a fiker-like, indigestible type of sugar -- short- £xd

)
v

redium-length chains of 8-D fructans in which frucsesyl unmits are

pound by a & 2-I glyrosidic linkage -- that are presen: in a variezy
of plants (e.g., onions, asparagus, Jerusalem artichokes and wheat!,

from which they can be industrially extracted by enzymat.c

fermentation. Commercially available FOS is therefores 3 whally

ne
ur

natural product,
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FOS is commercially available in the form of bulk powder (Nutraflora, Golden
Technologies Company, Inc.). One dosage of the compositions of the present
invention (whether in solid or liquid form) may optionally contain from about 0.01 g
to about 50 g of FOS per dosage for humans and small animals, and from about
0.01 g to about 500 g per dosage for large animals.

Another ingredient in the nutritive compositions of the present invention is
colostrum - the “premilk” of lactating mammals. Bovine and/or caprine colostrum
are particularly useful forms of colostrum for purposes of the present invention.
Colostrum represents a unique combination of beneficial nutrients, including
carbohydrate, fat, and amino acids. Colostrum also contains natural vitamins and
minerals, which, although not abundant in quantity, are highly bioavailable.

The health benefits of colostrum include the provision of several types of
growth-promoting factors such as epidermal growth factor, transforming growth
factors, insulin-like growth factor, proline-rich protein (PRP), and a chromium-
binding substance with properties similar to those of glucose tolerance factor.

Oligosaccharides, naturally present in colostrum (as distinct from FOS), may
prevent attachment of pathogenic bacteria (e.g., of pneumococci) to epithelial cells,
and do so as specifically as antibodies. Thus, by preventing the attachment of
pathogenic micro-organisms to the intestinal mucosa, these oligosaccharides fulfill a
similar function to FOS (that fosters the growth of beneficial bacteria such as
lactobacilli and Bifidobacteria) and help maintain healthy gastrointestinal microflora.

In a preferred form, the bovine or caprine colostrum is spray-dried, organic
bovine or caprine colostrum. Such bovine or caprine colostrum is commercially
available (Sterling Technology, Inc). It is intended that one dosage of the
compositions of the present invention (whether in solid or liquid form) will contain
from about 0.01 g to about 100 g of bovine or caprine colostrum per dosage in
humans and small animals, and from about 0.01 g to about 1 kg per dosage in large

animals. However, there is no known point of diminishing returns as far as the
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amount of colostrum that may be ingested is concerned. To the contrary, for
therapeutic purposes, such as to fight infection or chronic diarrhea, the more
colostrum the better.

Selenium or a selenium source is added to the compositions of the present
invention. As described above, selenium is understood to play a role in glutathione
peroxidase levels as well as provide immuno-enhancing functions. Preferred forms
of selenium for use in the nutritive compositions of the present invention are organic
forms of selenium, particularly selenium amino acid chelate. This form of selenium is
commercially available (Wright in Richmond, Inc., Lafayette, Louisiana; or Watson
Foods Company, Inc., West Haven, Connecticut).

It is intended that one dosage of the compositions of the present invention
(whether in solid or liquid form) will contain from about 20 pg to about 200 pg of
selenium per dosage in humans and small animals, and from about 20 mg to about
150 mg per dosage in large animals.

Thus, the compositions of the present invention include per dosage from
about 0.01 g to about 1 kg of whey, and preferably from about 0.01 g to about 100 g of
whey protein; from about 20 pg to about 150 mg of selenium or a selenium source;
and from about 0.01 g to about 1 kg of colostrum, preferably from about 0.01 g to
about 100 g bovine or caprine colostrum; optionally also from about 0.01 g to about
50 g FOS. One daily dosage of the nutritive compositions of the present invention
may be from about 10 g per day to about 250 g taken one to three times per day for
humans and small animals, for a total daily ingestion of 10 g to 750 g depending on
the needs of the recipient. For large animals, one daily dosage may be from about 100
g to about 1000 g taken one to three times per day, for a total daily ingestion of about
100 g to about 3000 g depending on the needs of the recipient.

These preparations may be made by conventional methods. To prepare the
compositions of the invention, the above-described whey protein, selenium or
selenium source, and bovine or caprine colostrum components may be combined in
one preparation as the active ingredient in intimate admixture with a suitable carrier

according to conventional compounding techniques.

25-
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Suitable carriers may take a wide variety of forms depending upon the form of
preparation desired for administration, e.g., oral, sublingual, nasal, or parenteral.

In preparing the compositions in oral dosage form, any of the usual
pharmaceutical media may be employed. For oral liquid preparations (e.g.

5 suspensions, elixirs, and solutions), media

10

15

20
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camtaining water, oils, alecs=cig, flavoring agents, praservatives
1

¢coloring agents and the 1ik2 may be used. Carrisrs such 2s

starches, sugars, diluents, cranulating agents, lubricaxts, binders

u

disintegrating agents, and =:e like may be used to preparve gral

oiids le.g., powders, gelatia capsules, pills, and ctabliats

w

Lczenges and cdnerciled Yelazsa forms may also be used. If dasired.

vgar ccatad or ent ric coated by standard

caklacs may be
cacamigues.  cxarpies of sidivional inactive ceomgponents Whiin

crovide for easier eral admiziszration include but ars not limesep

[$H

to beeswax, lecithin, gelatiz. purified water, and glycerin.

In addition, oral dosag:2 zormulations of the compesitions mal

el

te added to foods and congumed. Although any foodstuils may ze
aprropriate carriers for the prasently disclosed compositions, <aiiv
products such as yoguzt, frezsz yogurt, ice cream, cheages, and ni-%

are preferved.

"

fcr parenteral products, the carrier will usuaily eemp
scarils water, although other :ingredients may De jneluded, e.g.. =3
aia solubility or for preservation purpoaes. Injectable suspensiiis
zay alsc be prepazred, in which case appropriate liguid carriess.
suspending agenﬁs. adjuvants, and ﬁhe like may be empioyed.

Thke nutritive supplemexnt compesitions of the present inveniizn
may optionally .;:enr.gin other ingredients of nutritional beneil
that aid in procedsing or scorage of the composicions. guzh
opticnal ingredients inelude maltodextrin, dextrose, fructoes.
canola oil, corn syrup solids, natural er artificial flavors

colcrs, guar gum, refined cellulose; dicalcium phospnate. scdium
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caseinate, medium chain triglycerides, dipotassium phosphate, magnesium oxide,
lecithin, ascorbic acid, inositol, choline bitartrate, vitamin E acetate, nicotinamide,
calcium pantothenate, ferrous fumarate, zinc sulfate, pyridoxine hydrochloride,
riboflavin, thiamine mononitrate, manganese sulfate, vitamin A palmitate, copper
gluconate, folic acid, folate glutamate, biotin, sodium molybdate, potassium iodide,
chromium picolinate, phytonadione, selenium amino acid chelate, vitamin B3, PABA,
cyanocobalamin, glutamine, and beta-carotene. Additional ingredients known in the
art to function as dietary supplements, including herbal compounds and foodstuffs,
are intended to be within the scope of the present invention. These optional
ingredients are preferred in the oral dosage forms in particular, and more
particularly when the oral dosage form is a powder.

The nutritive compositions of the present invention may involve the
admixture of dried whey protein, selenium or selenium source, and bovine or
caprine colostrum, each in powdered form. Alternatively, whey protein concentrate
or isolate, selenium or selenium source, and bovine or caprine colostrum contained
in separate containers may be combined by the user. However, regardless of the form
of administration, it is important that a whey protein concentrate or isolate that has
been carefully processed in such fashion as to avoid substantial denaturation be
used. As stated above, a large percentage of commercially processed whey protein
concentrate and isolate on the market has been largely denatured because of
processing conditions.

In an alternate embodiment, the novel compositions may be admixed in a
liquid (e.g., water) and ingested. Suitable liquids into which the powdered form of
the compositions of the invention may be diluted include water, milk, soy milk, or
fruit juice. When in such form, the compositions of the present invention are
preferably diluted into about 8 oz. of liquid per dosage. When in such form, it is
preferred that at least 10 g of compositions of the present invention per dosage is
used. For normal purposes, including the use of whey protein as a meal substitute in
order to lose weight, one such drink (containing 10 g of the compositions of the
present invention) per day is sufficient. On the other hand, if the user intends to use

the liquid preparation to gain weight or for other therapeutic purposes, it is preferred
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that two drinks (each containing at least 10 g of the compositions of the present
invention) per day are ingested along with a high complex carbohydrate diet.
The following examples illustrate the preferred embodiments of the present

invention. These examples are illustrative only, and do not purport to limit the
invention in any fashion.
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A preferred composition of the present invention for use in humans and small

animals may comprise the following ingredients:

Ingredient
whey protein

bovine or caprine colostrum
selenium amino acid chelate

Amount
001g-100¢g
001g-100g
20 pg - 200 pg

FOS (0.01 g- 50 g) may optionally be incorporated in the composition.

A preferred composition of the present invention for use in large animals may

comprise the following ingredients:

Ingredient
whey protein

bovine or caprine colostrum
selenium amino acid chelate

Amount

0.01g-1000 g
001g-1000g
20 pg - 150 mg

FOS (0.01 g- 500 g) may optionally be incorporated in the composition.

A preferred composition of the present invention for use in humans may

comprise the following ingredients:

Ingredient
whey protein

bovine or caprine colostrum
maltodextrin
dextrose

fructose

canola oil

corn syrup solids
natural flavors
artificial flavors
natural colors
artificial colors

guar gum

refined cellulose
dicalcium phosphate
sodium caseinate

Amount
001g-100g
001g-~50g
001g-100g
1g-30g
1g-30g
1g-30g
01g-05g
1g-50g

0.001 pg-1mg
0.0001 pg -1 mg
0.0001 pg - 10 mg
0.0001 pg - 5 mg

0001g-10g
001g-10g
05g-3g

001g-5¢g
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medium chain triglycerides 0.1 -190.6g
dipotassium phosphace 0.19-5g
magnesiuin oxide 0.01 ¢ -0.9g
lecithin 0.015 2 - 0.6 g
ascorbic acid .02 a - 0.3 &
inositel 0.01g-1g -
choline kitartrats ¢.01g-1g
vitamin E acetace 10 IU - 200 IU
nicotinamide 0.0005 g - 0.5 ¢
calcium pantothenate 0.01 g -0.535
ferrous fumarate 0.002 ¢ - 0.3 g
zinc sulfate 0,005 ¢ - 0.95 ¢
pyridoxine hyérochloride 0.001 3 - 0.23 ¢
riboflavin 0.0008 5 - 0.1 g
thiamine menenictrate ¢.0008 g - 0.1 ¢
manganese sulfate 0.0005 3 - 0.1 ¢
vigamia A palmitate 2,500 ¥ - 5,000 ZI¥
copper giuconate 0.0003 ¢ - 0.005 =
folic acid 400 pg - 2.5 mg
folate glutamate 400 pg - 9.002 @
biotin 100 pg - &G0 ug
sodium molybdate 15 ug - 500 ug
potassium iodide 50 pug - 390 a2
chromium picelinate 2% ag - 300 ug
phytonadione 10 ug - 500 ug
selenium amino acid chelate 20 ug - 200pg
vitamin D3 200 IU - 800 IU
PABA 1 pg - 2000 ug
cyanocobalamin 0.1 pg ~ 1900 ug
glutamine 0.2g-4g9
peta-carotene 5,000 I¥ - 25,000 T
TXAMPLE ¢
A preferved compositicn of the pregent inventica for use In

humans and small animals may comprise the ssllowing ingredients:

»

Ingredient Amount

whey protein 0.01 g - 100 g
FOS 0.01g -%S0¢g
bovine or caprine colostrum 0.01 g - 100 g
glutamine 0.2¢ -8g

selenium amino acid chelate 20 ug - 200 ug
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5 preferred composition ¢i the present inventicn for use in

large animals may comprise the following ingradients:

radian Amg!lm. ro0
i : g, g -1 z
Totein 1
ros” T , 2,01 & - 300 5
woviné or caprine colcstrum 3.01 ¢ - 10060 ¢
gluzamine 9.2 g - 3209
selenium amino acid chelate 20 ug - 130 mg

Many modificaticns may e made without departing Irsm the Lasis
spirit of the present invention. Accezdingly, it will ke
appreciated by those skilled in the art that the invention may Ze

prasticed cther than has bean specifically dascribed nerein.
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The claims defining the invention are as follows:

1. Nutritive and therapeutic compositions for the enhancement of the immune
system of mammals comprising per dosage:
(@)  fromabout0.01 g to about 1 kg of whey;
(b)  from about 20 pg to about 150 mg of selenium or a selenium source;
and

()  fromabout 0.01 g to about 1 kg of colostrum.

2. The compositions of claim 1 for human or small mammal use comprising from
about 0.01 g to about 100 g of whey, from about 20 pg to about 200 pg of selenium or
a selenium source, and from about 0.01 g to about 100 g of bovine or caprine

colostrum per dosage unit.

3. The compositions of claim 1 for large mammal use comprising from about 0.01
g to about 1 kg of whey, from about 20 mg to about 150 mg of selenium or a selenium
source, and from about 0.01 g to about 1 kg of bovine or caprine colostrum per

dosage unit.

4. Nutritive and therapeutic compositions for the enhancement of the immune
system of mammals comprising per dosage:
(@)  from about 0.01 g to about 1 kg of whey;
(b)  from about 20 pg to about 150 mg of selenium or a selenium source;
()  fromabout 0.01 g to about 1 kg of colostrum; and
(d)  from about 0.01 g to about 500 g of FOS.

5. The compositions of claim 4 for human or small mammal use comprising from
about 0.01 g to about 100 g of whey, from about 20 pg to about 200 pg of selenium or
a selenium source, from about 0.01 g to about 100 g of bovine or caprine colostrum,

and from about 0.01 g to about 50 g of FOS per dosage unit.
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6. The compositions of claim 4 for large mammal use comprising from about
0.01 g to about 1 kg of whey, from about 20 mg to about 150 mg of selenium or a
selenium source, from about 0.01 g to about 1 kg of bovine or caprine colostrum, and

from about 0.01 g to about 500 g of FOS per dosage unit.

7. Compositions according to any one of claims 1 to 6, substantially as described

herein and with reference to any one of Examples 1 to 5.

Dated this 14t day of September, 2004.

ALBERT B CRUM and

D DOROTHY ZIVKOVIC
By their Patent Attorneys
MADDERNS

e
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