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| NCLUDI NG THE SAME AND METHODS, 5 PRICRITY CLAIM Thi s

appl i cation cIainB the benefit of priority to U.S.
PrOV|S|onaI lication Ser No. 60/848, 348, filed

Sept d M LATEIRSy BRE PARSETONS AND, GO PESITIONS
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reference. TECHNI CAL FI ELD The present invention

relates to nol ecul es that nndula& ge g., elicit,

enhance, suppress undesi?%&QRJEX:?%% etc.)

cell-me t in
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Spﬁfébfﬂoﬁﬁéd Norefnh (RE@SRINctibd) WO Mk AFerend. at es to smal |
mol ecul es, which are referréd to herein as "nano

fraction" nol ecules that nodul ate cel |l - nedi at ed
imunity. 20 BACKGROUND f antibodies to
FRIRIAL 8

provide and transfer inmun known and

wi del y maspakehegventsn afistet Remehaniasihar nstiila (efe., elicit,
anti bodi es and the mechanj sns b% }mh|ch antlbodles are
pe

pr Sthueesl suppyesioindsyrapls aCtivHRviiC o FelsBediatrel jmesidp arrebiect,
sar ﬁlc?lﬂﬁ é Igll ﬁlﬁﬁdg F ?g%ﬁﬁ‘ﬁtlﬁé&{cﬂg aini ‘é"&h&‘i‘lﬂoﬂa‘ﬁht& S}%eﬁm‘atlons and

fan1 ecul avihg no acurar - wel

bebmpcmslﬁerﬁﬁﬁat 1ﬁﬁumﬁwﬁ no0ecula, mppthas for elmhiaﬂlm thlag:ffectlveness
cellular, or T-ce |a ed, |nnun|t¥

t hel sHehareleaiien A ? Abes Jfomeieppqififally ﬁ@ %%Sﬁm i freption

ar Lo have &%}Qﬂt“&note@ﬁes Chakinglebfenbi €hQbintdk 208 B action” molecules

factors heir roles in an organisnis i mune system
30tHzasokinjatoscdldmeadidted emirivmiigs t o i nprove. Wil e
further research continues to shed |ight on the
characteristics and functions of a wide variety of

I Mmmune system conponent s, phlgrgroawipe a | arge nunber

of poorly understood, or even overl ooked nol ecul es
t hat mayhhabiditgel antibodies to provide and transfer immumty is well known and

widely researched, as are the characteristics of antibodies and the mechanisms by
which antibodies are produced.

Not so well known or so widely researched are the roles transfer factors,
which includes a family of molecules having molecular weights of between 3,500
Da and 7,500 Da, play in modulating cellular, or T-cell-mediated, immunity, QOver
time, the understanding that those of skill in the pertinent art have about the
characteristics of transfer factors and their roles in an organism’s immune system
has improved and continues to improve.

While further research continues to shed light on the characteristics and
functions of a wide variety of immune system components, there may be a large

number of poorly understood, or even overlooked molecules that may have an
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of immunity on longevity. DI SCLOSURE OF THE | NVENTI ON

5 The effectiveness of various,mol ecul es in nodul ating
cell-nediated immunity has recently been

characterized in a quantifiable panner. Ml ecul es that
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and ot héyangtrastms mpfunermadbztastmanbaeitaiced &eomas eariety of

col,l ecti,vel referred t rein as. "nanofracti o

o B SREES Pl JRGB e sp AR St 1B, butare no
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production of I mune no ators, 1 ncluding
nanof r adthe eatunadlpeediicesn ofragnaimcerhamoeck impdelkposbyg source

the soyrce.aninmal to an even,30 greater ,anpbunt (e.q.,
coABET P G arecl PR T i Spied ahiry TR SEHs epfight. or
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environment, normally be exposed to a certain amount or concentration of a given
antigen, the source animal’s production of immune modulators, including
nanofraction molecules, may be enhanced by exposing the source animal to an even
greater amount (e.g., concentration) of that antigen (e.g., by vaccinating the source
animal, by placing the source animal into an environment where a greater amount or

concentration of that antigen is present, etc.). As another example, if a particular
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WGP QRBUSEHRIRNESYRES 0RE ahdTHRH SrIRSMiRLOESiuduSation, filtration
present. 20 In one aspect, the present invention
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nmopiekaiti ng t he i mune system of a subject (e.g.,
transfer factor, antibodies,. etc. as wel |

) as .
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V\ﬁ . - - r .
ek IRR byl W, LSRRl AR PO L perinen
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30.within t scope of the present ipvention. t hods .. .

o it miot e crmestinnin Bt P Grragp B RO e - (P gagition o
Of nd{HFRABGo AR ALOr stick BobipositishsiANY inBRIIE bk ¥Yomponents that are
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25 punsefiplad serpoming or mo@drleipeg e iomung Sy seOf 2608£042804ransfer
Pcac%%zgn%yo i?ag,ge%g), as well as components that may benefit the subject in other
ways.
Methods that include use or administration of nanofraction molecules or
composttions including the same, alone or with other immune modulators, are also
30  within the scope of the present invention. Methods of use include the administration
of one or more types of immune modulators (e.g., in raw, partially purified,

substantially purified, or completely purified form, in a preparation, in a
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THE | NVERhPORaiurestiag aﬂ%’éﬁ*ﬁeﬁ 3‘/"1’6 SEFPIRT ST &3 thopg el skill in the
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201 Ui hg known. pretEEQaCRIEHQRTOE T BRwIAS T on,

preci pi tfﬁtth@&bawfl Og st FREd @ mroufh §Led gﬂaﬁmeqm&aeanmge results of
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wei wghbuﬁ teaf@umxfnsnmm@@&tmmezﬂh@@mm@@ T¢:08Q4 pf thePresent
mere epared from both bovine col ostrum and chi cken
”?ﬁ nol ecul ar wei ght fractions that were
obtalned from bovi ne col ostrum were: 250 Da to 2,000
Da, 2,000
25 MODE(S) FOR CARRYING OUT THE INVENTION
It has recently been discovered that small molecules in a variety of molecular
weight ranges are useful in modulating the activity of immune cells. The following

EXAMPLES set forth the acts that were performed to reach these conclusions.

30 EXAMPLE 1
Using known processes, including phase separation, precipitation, filtration,

microfiltration or nanofiltration, and dialysis, a variety of molecular weight fractions
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2,000 5 Da to 4,000 Da, 4,000 Da to 8,000 Da (which
i ncludes transfer factor, and was included for the
sake of conparison), and 8, 000 to 12,000 Da

mol ecul ar i ght racti ons were e Chl ck
P iAo B G e SIS AR S ETaE SEts cplar weight
dr isediib®s BINEEE obimBd(for boviR¥ cERERYM WG 1H %eZ@OO Da, 2,000
drying, etc.). Various assays were then conducted
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oF PSP AR BT I SRS gh D SR, 2000

helmpeto £60d B),-4,80eDk td £800 a §%Wﬁcl@ﬂestthﬁlsfe}‘ BRtor, and was

d| scloséd in U'S. Patents 5,773,232 and 6, 630, 316 and
i n inglgleddar Bistsalappl qaszparispn), mbt.PeDadn 12608 [oososedar weight
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hel)
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w Bl Hangef 5. 36 B e 3 56 1D WS Paenigppplication
asJRYHcHRS HOBAEhSEE. st BoliifRd Whil LiSedbedueR!thSadfvities of
heal t hy individuals "that include, or express,

so-dtéereniomolepalar wyrigbbaditons fromoBXAMPLE 4 un Raedsty af sondjtions.
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al sf- ﬁlﬁﬁ}ﬁf&[ TIQ l:ﬁ}&mrﬁl%"celi@@é £.sCtue T Relp&lells, CD3+ cells (which
expression | ycoprotei ns. Expression of the
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ce g o AR oL 5o, Gl e “Lactn

| mrediniow” Mithsslaynehemttekit were. a standard 96-wel |l 30
"Assay Plate," including renovable eight-well strips;

a "Sanple Diluent,"” which i ncI udes growt h medi um and

a preservative;, a "Stinulang FE:) i ncl udes

phyt ohemaggl uti ni n-L ( PHA- L) (a substance from beans

( e.g., radrkisdneyoimesuys )vay\CoROC8H0%RBOAe white blood cells of healthy

ARk B e 2 e AP RN RIRRSE S i rtuces
andisiil the SnmKoWB 28R peEdlced badiext IRESHoFR& of Columbia,

preparatory production of adenosine
Maryland. These white blood cells are also referred to as “CD4+” cells due to their

expression of the CD4 glycoproteins. Expression of the CD4 glycoprotein
distinguishes so-called “T helper” cells from other types of white blood cells,
including other T cells.

The components of the ImmuKnow '™ assay test kit were: a standard 96-well
“Assay Plate,” including removable eight-well strips; a “Sample Diluent,” which
includes growth medium and a preservative; a “Stimulant,” which includes

phytohemagglutinin-L (PHA-L) (a substance from beans (e.g., red kidney beans)



tri-phosphate (ATP) in white blood cells (i.e., a
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Stl mul ant was i ntroduced i nto each of the four
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sarplpewek d@ﬁgnz&éd héﬁ‘ﬁmn@ﬁlh&&tddaﬁmﬂm while fhieachdr @"dﬁlfr wells of each
identified in EXAMP was I ntroduced i nto each.of
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was reconstitute anpl e Dil'uent an [uted Wt
30 wv of BaepiofDiBampives Dittodeexd inw qmciwf the Mhnﬁemdatkﬂ’éwem of each

Concentra ons t.hat .wo

o T Dl ooty BOSbidkOlists (S st R et PSRl Shiggach of
adgid foﬁf““ﬁi‘mﬁllgceg’ we9oBe c8Meh1 5P Oinef edch@fed Bdr “stimulated”
powder to the well. WO 2008/ 042604 PCT/ US2007/ 078947

7 wills 0364(1!;“@@@% Sarrpl e Diluent") dilution of a
i £ or g e g R B R B Sbibu 8% 4.2 B ang orne
bl eefchatdrlveeight fractions identified in EXAMPLE 1 was introduced into each of
the eight wells of each test strip. More specifically, each of the molecular weight
fractions of EXAMPLE 1 was reconstituted in Sample Diluent and dituted with a
volume of Sample Diluent to provide three different concentrations that would
ultimately, upon addition of a 25u] sample to a well, respectively amount to the

addition of 10 pg, 100 pg, and 1,000 pg of the dried powder to the well.



was prepared. Seventy-five mcroliters (75 Al) of

di luted bl ood was added to each well of each strip.
Wapwsesedent s of the wells were then nixed (e.BCT/UBP07/078947

placing the 5 plate on a shaker plate for about 30

seconds), then incubated at a tenperature of 37Cin a

5% CO2 envi r onnent for about 18 hours. Once incubation
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magnetic field, the Dynabeads® sample purification beads are pulled to one side of
30  each well in which they are present. The remaining contents of the well may then be

removed (e.g., aspirated with a pipette, etc.) and the beads and T helper cells washed
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decrease, or modulate, the metabolic activity in CD4+ cells that was nonspecifically
stimulated by PHA.
The results of such testing are set forth in the following table, with the
illustrated numbers, representing the mean (average) amount of ATP produced by

30  the white blood cells of each subset;
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fr céaoclct)slngurr]n fraction (up-regulation), and the 2,000 Da to 4,000 Da egg fraction
(up-regulation and down-regulation). The 8,000 Da to 10,000 Da colostrum fraction
also caused up-regulation of activity in CD4+ white blood cells that were not
stimulated with PHA and down-regulation of PHA stimulation of metabolic activity
in CD4+ white blood cells.

These data establish that immune modulators other than transfer factor are

present in at least the 250 Da to 2,000 Da colostrum fraction, the 2,000 Da
to 4,000 Da colostrum fraction, and the 2,000 Da to 4,000 Da egg fraction. The
immune modulation capabilities of the “nanofraction molecules” present in each of

these fractions has been at least partially confirmed by the experiment that is set

forth in EXAMPLE 3.
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Colostrum fraction
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CMV
% increase in 49.7 50.6 503
CMV stimulation
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Colostrum fraction
Stimulated with 316 453 404 370
CMV
% increase in 43.4 27.8 17.1
CMV stimulation
2,000 Dato 4,000 Da | NS 12 26 61 108
Egg fraction
Stimulated with 316 305 349 350
CMV
% increase in -3.5 10.4 10.8
CMYV stimulation
4,000 Dato 8,000 Da : NS 12 34 39 108
(includes TF)
Egg fraction
Stimulated with 316 310 280 381
CMV 7
% increase in -1.9: -11.4 20.6
CMYV stimulation
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act|V|t % he tested cells when 10 exposed to CW.
Eﬁmg P ot her set of assays was conducted to
determ ne whether or not either the nanofraction

modul ators of 15 the- 2. 000 BaMEFE 000 Da col ost rum

fracti oQ)oiRLr D 4sEARM B TcohATEKS toGRM-ATY Wkther or not either the
nanofraction immune modulator molecules (i.e., the immune modulators of
the 2,000 Da to 4,000 Da colostrum fraction) or the transfer-factor containing
fraction (i.e., the 4,000 Da to 8,000 Da colostrum fraction) could modulate
(e.g., enhance) the immune memory of a subject who had recently been exposed to a
high dose of a particular antigen. Specifically, a blood sample was obtained from an
individual who had been exposed to an influenza virus, which causes a systemic
infection, and suffered from influenza symptoms for four weeks.

The assay was conducted in the manner described in EXAMPLE 3, using the

Cylex T-Cell Memory ™ assay in accordance with the instructions provided with
that assay and set forth in EXAMPLE 3, except a influenza antigen, in the form of
1:25 dilution of a the influenza vaccine manufactured by Aventis Pasteur of Paris,
France, for the 2006-2007 flu season (for a final, per well dilution of 1:125), was
used in place of the CMV vaccine of EXAMPLE 3.

The results from that assay are set forth in the following table:
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ant

d}%gt% ‘thdt, when T memory cells of a subject who has recently been exposed to a
particular antigen are exposed to that antigen, particularly in the presence of
nanofraction molecules or transfer factor, activity of the CD3+ memory T-cells
increases significantly. In fact, relatively small amounts of nanofraction molecules
and of transfer factor caused an increase of about 20% in T memory cell activity. In
fact, it appears that the immune modulators of the 2,000 Da to 4,000 Da fraction are
about as effective as the transfer factor and any other molecules present in

the 4,000 Da to 8,000 Da fraction in modulating the activity of the tested cells.

The results from EXAMPLES 1-4 indicate that immune modulators having
molecular weights in the 250 Da to 2,000 Da, 2,000 Da to 4,000 Da, and 8,000 Da
to 12,000 Da ranges are effective in modulating immune activity of various types of
T-cells. Thus, by administering such immune modulators or preparations or
compositions including the immune modulators to a subject, the subject’s
cell-mediated immunity may be modulated.

Based on these results, a process was developed for producing various
dietary supplements (e.g., from (bovine) colostrum, (chicken) egg, etc.) that include

molecules of a predetermined MWCQO. For example, and not by way of limitation, a
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plant)
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A composition according to the present invention may be embodied as a
liquid (e.g., into the RioVida® drink available from 4Life Research, L.C, of Sandy,
Utah), a powder (which may include additional ingredients to provide a desirable
flavor, dissolution properties, and the like), a tablet (which additionally includes
other ingredients, such as binders (e.g., starch) and the like, a gel (in which gelatin
or other ingredients may be added), or in any other suitable form. It should be
understood that, for purposes of this disclosure, the additional ingredients that are

used to manufacture a such embodiments of a composition of the present invention
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assay, and diluted to a concentration that resulted in a final, per-well

concentration of 1 mg/ml once blood samples and all other liquids had been added to

each well.

The results from those assays are set forth in the following table:

TABLE 6
Control | Nanofraction ; TF XF | Composition ;| Composition
A B
Non-Stimulated (NS) 26 35 77 47 19
Stimulated with PHA 220 234 150 140 27

These results also appear in the graph of FIG. 2.

1t is reiterated that these results were obtained at a point in time (about four

weeks following initial infection; i.e., during convalescence) where, in the absence

of stimulation, T helper (CD4+) cell activity is expected to decrease, although a

large number of T helper cells remain in the subject’s blood. T helper cell activity

was stimulated only shightly, in the absence of the nonspecific stimulant PHA, by

the nanofraction, TF XF, and Composition A, and does not appear {o have been
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The following table sets forth the results of the assay:

TABLE 7
B Control | Nanofraction | TF XF | Composition | Composition
A B
Non-Stimulated (NS) 1 2 13 27 51
Stimulated with VZV 1 5 30 32 69
Stimulated with 288
 ConA

This data is also depicted graphically in FIG. 3.

As expected, transfer factor, which is present in TF XF, stimulated activity

by the T memory cells. The addition of a small amount of extra nanofraction

molecules to the transfer factor significantly increased the activity of T memory




stimul ated by Conposition B. The nonspecific
stinmul ation of T helper cells by PHA was, however,
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of JHoIBOD nih MWRLAOGIOARPA o Rd bYIROINEHBB%4ch well is measured, is

then used to determine the numbers of living cells in the assayed wells, relative to
the number of living cells in one or more control wells into which no test
compositions were added.

The compositions that were evaluated included Transfer Factor Advanced™,
available from 4Life Research: Transfer Factor Plus Advanced ™ also available
from 4Life Research; Composition A, which includes both transfer factor and an
elevated amount of nanofraction molecules; Composition B, which includes transfer
factor, an elevated amount of nanofraction molecules, and other ingredients that are
believed to enhance immune system activity; nanofraction molecules from bovine

colostrum; nanofraction molecules from chicken eggs; and interleukin-2 (1L-2),
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These data, which are also depicted in the chart of FIG. 4, show that

compositions including nanofraction molecules, particularly those from bovine

colostrum, are about as effective as or more effective than IL-2 at eliciting NK cell

activity against K-562 tumor cells, while compositions that include transfer factor

from colostrum and eggs and nanofraction molecules from colostrum (i.e.,




the contents of its wells were again incubated in the

presence of 550 CO2 at a tenperature of 37C and 100%
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this final incubation, the 96-well plate was
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TABL for $ndyaimBg:cYRe Hétamqu%a&tae@ dien C (% Relative
Activity™ Transfer Factor Advanced 43 155 .. ........ .

.............. Nanof racti on nol ecul es, colostrum 77.9
100 . __ A method of modulating the cell-mediated immunity of a subject includes

20 gg agmgpstering (e.g., éritérhﬂy,%%pe%ftgrgl‘f t, it z{rgclrggo%meo% inclading’
nanofraction molecules to the subject. The nanofraction molecules may be
administered alone, or as part of a composition that consists essentially of
nanofraction molecules, or they may be administered with a composition (e.g., a
composition such as that set forth in TABLE 4 or TABLE 5) that includes transfer

25  factor. Administration may occur on a regular basis in an effort to maintain an
overall balance in the subject’s cell-mediated immunity, or it may be effected in
response to an infection, an autoimmune disorder, tissue transplant, or another event
that affects (activates or suppresses) the cell-mediated immunity of the subject.

Administration of compositions that include nanofraction immune modulator

30  molecules in accordance with teachings of the present invention is believed to

modulate cell-mediated immune activity based on physiological need. For example,

undesired cell-mediated immune activity (e.g., autoimmunity, etc.) may be reduced.



IL-2 ..... 77.0 84 These data, which are al so
depicted in the chart of FIG 4, show that

WQRHWEE4604 ons i ncl udi ng nanofracti on nol ecul esPCT/US2007/078947

10

15

particularly those from bovine 25 col ostrum are about

as effective as or nore effectiye than IL-2 at

eliciting NK cell activity against K-562 tunor

cells, ile c osi.tion hat include transfer .factor
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factor and of existing conpositions that inclu?e

t r disslosgd hargiapwdrich RUNKING dhomesiag pag $59g¢ Chthe claims are to be
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adm nistering’(e.g., enterally, parenterally, etc.) a
conmposition including nanofraction nolecules to the

subj ect. The nanofraction nol ecul es may be

adm ni stered al one, or as part of a conposition that
consi sts essentially of nanofraction nol ecul es, or

they may be adm nistered with a conposition (e.g., a
conposition such as that set forth in TABLE 4 or TABLE
5) that includes transfer 25 factor. Adm nistration

may occur on a regular basis in an effort to maintain

an overall balance in the subject's cell-nedi ated
immunity, or it maybe effected in



response to an infection, an autoi mmune disorder,
ti ssue transplant, or another event that affects

WQ 2W8/042¢0€s or suppresses) the cell-nedi ated i PeA(HP20)7/078947
of the subject. Admi nistration of conpositions that
i ncl ude nano fraction i mmune dul ator 30 nol ecul es
i n accordance with teachings of the present invention
is believed to nodulate cell-nmediated inmune activity
based on physi ol ogi cal needCLBdMSexanpl e, undesired
cell -nedi ated i mune activity (e.g., autoimunity,
etc.) may be reduced. WO 2008/ 042604 PCT/ US2007/ 078947
- A8 hASis anghbers: exanpl e, the ability of T cells to
renove undesirabl e pathogens, as well as other
undesirabl e entities, such as cancer cells and ot her
aberrant or . : : ihect
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t Wnimmedd Madwathat eomadonknt, iretudi) cel |'s, by
I ncreasing antigen-specific, i nity by.5 enabling T .
menory &8st gart qqmgr%?)r% F%%acgg}l? 8%%§%éf 15%8“%%%3%%%@ rs having
particularly, - nidi @08k Sei fIRCHQIEE dfubadM 0)6Ht BE,ale food

with an additional anmount of nanofraction i mune
nodul at or nopeduttesiraglintodigh trher Beleganphpanofraction immune

description contai.ns ny, speci f i

1010 be constr& uggngPﬁﬁ?%ﬁ@%?ngg%%%%&%sagﬁgpg?gg%%?kmoI)aor
invention, byksmmaely as providing illustrations of
some of the presently preferred enbadi nents
Si ni | ar hyecond pert iehtiag Aeproad SRR OT 2 AQWRE PHRMRHYS pgdulators
devi sed which_do no : P e
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of the invention is, therefore, indicated
151i mited onlymsyequifs hapipe meRige ?ra"i"?’r%dhtﬁﬁggtf(wgigg)oﬁgﬁzh?r less.
equi val ents, rather than by the foregoing
description. Al additions, deletions and ]
modi fi cat i onghteotipesiiiow efitlizion 1 asherdingb¢ osiet prrppiiges an extract
which fall within the nmeaning and scope of the clains
ar €f pevipecolgstficed t her eby. WO 2008/ 042604
PCT/ US2007/ 078947 -24 CLAIMS What is clainmed is: 5
1. A conposition for inproving inmmune function, .
20conpri sidng: e composisonoficletn il nyhersiaa exract gy gpmgrises an
a first t including a first extract of a source of
inﬁﬁﬁ@xﬁ@gﬁygﬁQﬁggshaving an upper nol ecul ar wei ght
cutof f of about 10,000 Da, the food product extract
i ncluding transfer factor and nanofracti on

ne )
4, The composition of claim 3, wherein the secon: extract comprises
another extract of bovine colostrum.

25
5. The composition of claim 4, wherein the another extract of bovine

colostrum comprises at least about two percent of the weight of the immune

modulating component.



10 nodul ati ng nol ecul es havi ng nol ecul ar wei ghts of
about 3,000 Da or |ess; and a second part including a
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havi ng an upper nol ecul ar wei ght cutoff of about 3,000
Da, the extract including noke of the nanofraction

i mmune nodul ati ng 15 nol ecul eS™ havi ng nol ecul ar

wei ght s_ of ess. 2. The conposition

out 3, 000 r |
of claim 1, éW@ﬂ%m?WEEEQgFBétW BpPti ses an extract

ofthOOMEdRE o RS EHRtrudPcinprIdes aBANBESH it A wefphE baiMidmune
wherein the extract further conprises an extract of

chi ckermeggatinghconTaceiompbsi tion of claim3, wherein

t second.ext.ract conprises S XLF f -

o0t FEEDP GO st SR AGE Soa o0k o wE NS AE be e pmune
mhereinnb@ﬁmﬁggkmqﬁmemxract of bovine colostrum
conprises at |east about two percent of the weight of

the i mmune nodul ati ng conmponent. WO 2008/ 042604

PCT/ US2p07/ 0 ¥ : Y : 0, 2.
whereiny t he et PR mbRRAFERARC AABAL cOplithe
aheuimne@foraddil iimgeingivhetfcohbistingnessaeiatigodul ati ng

conmponent; and, the extract of chicken eggs co i ses .
About | SBAACTEhex st SHovaRe QRSTARNAE 81 Hasee FIplochiT weight

conponent. 7., frePARASI1H00A 01 1 Mproving i mmune
function, conprising: an imune nodul ati ng conponent

consi sti pgvéssbentiat piboine colpdmeehadngy vprer noflecular weight
bovi ne colostru Vi n per nol ecul ar weight 10
cutof f of aﬁﬁﬁ?gbggﬁﬁﬁgéﬁgI%Bﬁﬁédered extract of

bovi ne Mmég@g@f@y_i ng an upper nol ecul ar wei ght

cutof f 'of about 3,000 Da; and powdered egg yol k. 15 S.
The conposition of claim7, wherein the powdered

extract, of [ st ina. _
i gt ot of THrorpsBl AR GHoR YRR PR Eer PTGl fbovine
ab@ibstiuhPeiantippet nidkeuheivahight efitolfhel dbouume00 Da comprises at

nodul ati ng conponent. 9. The conposition of claim8,
whigiss jgheut two percent of the weight of the immune modulating component.

9. The composition of claim 8, wherein:

the powdered extract of bovine colostrum having an upper molecular weight cutoff
of about 10,000 Da comprises about 68% of the weight of the immune
modulating component;

the powdered extract of bovine colostrum having an upper molecular weight cutoff
of about 10,000 Da comprises about 2% of the weight of the immune
modulating component; and

the powdered a whole egg yolk comprises about 30% of the weight of the immune

modulating component.

10. A composition for improving immune function, comprising:
an immune modulating component consisting essentially of nanofraction molecules

having molecular weights of at most about 3,000 Da.
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nodul ati ng conponent; the powdered extract of bovine

col ost rum havi ng an upper nolggular wei ght cutoff of

about 10,000 Da conprises aboat™ 2% of the wei ght of

the i mmune 25 nodul ati ng conponent; and the powlered a
vvhol e ddg ydl‘hc Q@@m@suﬁge@f about 03gherein thhaangdiaghen prlecules are
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| mTune nodul ati ng conponent consi stl ng essenti ally of
nanofracti on nol ecul es _havi ng pol ecul ar wei ghts of at
most abldut 3 OTOhIRior IDIGHRE Al HBBENPERINEIHD 8947
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nmodul atj ng an i nmune stem of a subject )
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consists essentially of nanofraction i nmune nDduIator

nolecules haV|ng nol ecul ar wei ghts of at nost about

200 et & LhertBh B it ot SuBL ARy Rig) By
adﬁ‘aﬂhﬁx‘il%hﬁga@oﬁgﬂﬂﬁ&h tHapforfshtas esc@imiallg bs trssendt al | y
of the extract. 14. The nethod of claim 12, wherein

adm ni stering includes admnistering to the subject a
conposi i on d 1 Rel udi : act 15
sour co. b 1 b hBAsK LEh 19, {808, A AHEKAL nclacd
Wgﬁblhﬁis&[‘mg% ﬂﬁudu'eﬁscM?]dﬂ‘ﬂ;g)sitil:]mﬂdzﬁlﬂ?i@aﬁwhicghﬁr& af extprct of a
about 10,000 Da. 15. The nethod, of cl ai 4,

adiwrrie é‘PﬂW@e Suriytalashat e I5 SPBTTR @Oﬁué&w%@fsw phaving
! nGbighnoy BnlscAsh (BROMK 1hWRoRSE Cent, by weight, of

at consists essentlally of i mmune
nodul at or nnlecules havi ng nol ecul ar weights of up to

b 3 d f
o oty iR fion 81T 4 W s a Ry Ty B ST,

' nﬁnﬁﬁis%ng%%o%ﬁm‘smnﬁdﬁ@ﬁglbﬁi"ehéﬁgb@tﬁﬁﬁ'@@ﬁfﬂent by weight, of the
consi sting of: about 2% by weight, of a dietary

s upittaehtbat ccmewpmsgnﬁgﬂjanf murggmo@tﬂator molecules having molecular
weights of up to about 3,000 Da.

16. The method of claim 15, wherein administering comprises
administering a composition mcludmg:
an immune modulating component consisting of:
about 2%, by weight, of a dietary supplement comprising an extract of
bovine colostrum and consisting essentially of immune modulator
molecules having molecular weights of up to about 3,000 Da;
about 68%, by weight, of a dietary supplement comprising an extract of
bovine colostrum and consisting essentially of immune modulator
molecules having molecular weights of up to about 10,000 Da; and

about 30%, by weight, of a dietary supplement comprising chicken egg yolk.
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suppl enent conprising an extract of 30 bovine

col ostrum and consi sting essentially of immne

nmodul at or nol ecul es havi ng me’ecul ar wei ghts of up to
about 10,000 Da; and about 30% by weight, of a

di etary suppl ement conprising chicken egg yol k. WD
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natural killer cells against pathogens, cancer cells,
armhiligens, gances eclip pad epniget egnugtedgelivhe net hod of

claim 17, wherein adm nistering decreases undesired

cell -nedi ated i mune activity. 19. An assay nethod for

det er m 18.ng Themktou o€ chnd U7 atharginabininisteriof ded@ases undesired
| east one nol ecul e, conprising: evaluating a
nowllsheHalea IBHUEE AR Y of at | east one type of i nmune
cell; exposing the at |east one type of inmune cel

to a stinulator nolecule; evaluating a stinulated

activi tip.of Ahessy nabst foodetetryipengthe immune meslulating ability of
eé?gsin t he at, | east.one type of immne cell to a

pott 8775t G° MRIGEHE BRI : "and 15 eval uating an

ef fattatifl atl8-sBSueéd Ativity s BelenRAHE afpRlof @ANIUAE cell;

stinul atéd activity of the at |east one type of

i mmposing dhd at 1gegt orfhiepa g Saymurs ¢rdldo Grstisiudated molechliser ei n

eval uat.ing t.he,activit t I - . of
R LOGAH it oot s PneaSEEbe R Ry RR,

| eaglosiaBehd yiNeust @& Whe ¢f BRblne &l to thwtassbimmehdoddottor; and
claim 20, wherein evaluating the actjvity of the

t .
| evrstuaging ap phector the peKtiad sREHNS BY BT 98 h @tﬂpwgte% activity of
activi t%le%gleagl (Jngq emﬁ'“?’LnggeﬁDng cell and a CD4+

cell. 2 he "aSsay me of claim 19, wherein
exposing the at | east one type of immune cell to a

timl | ' i ng the at '
one typeSor | TRGHEY BERTOCKY CAi 10n GORteTA Gy de Bt Ry of the
the 184t omd ﬁ/b@ dr BrtbiMé Lol SRRMIeS B9l @MAURE hAB/ifyT at least one type

increase Inactivity of the 30 at |edst one fype of
i noiifeeldel | fol | ow ng exposure to the nitogen.

21.  The assay method of claim 20, wherein evaluating the activity of the
at least one type of T-cell comprises evaluating the activity of at least one of a CD3+

cell and a CD4+ cell.

22. The assay method of claim 19, wherein

exposing the at least one type of immune cell to a stimulator molecule comprises
exposing the at least one type of immune cell to a mitogen; and

evaluating the stimulated activity comprises evaluating the increase in activity of the

at least one type of immune cell following exposure to the mitogen.
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met hod of claim 19, further conprising: exposing the
WQ 2008842604 one type of inmune cell to a stinul ak@F/US2007/078947

nol ecul e conprises exposing the at | east one type of

i mmune cell to an antigen; and,geval uating the

stinul ated activity conprises” g\"/al uating the increase

in activity of the 5 at |east on(farélype of .i.mmune cell

fol | owi A expbassay sthodef simdeniurdiyl CoppyIts ay

met hod. of i ' I -

bR Ak it (BOST Rpub RIR o FARkUERRolCLRR colnpriscs

cel |, asxposimgnke adtdst bnotype afiimmumnadiogisoaintigen; and
conproni sed source, Ofr .an i nmune ?@El lt‘ froma sour Ce ity of the
t heyalyaing e FERYYEf PHEY B CORRISP R @A) E S BVSP & AP BILY

s an infegtibQRone type of immune cell following exposure to the antigen.

24. The assay method of claim 19, wherein the at least one type of
immune cell comprises at least one of a healthy immune cell, an immune cell from
an immunologically compromised source, or an immune cell from a source that is

10 recovering or has recently recovered from an infection.



