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Nanof racti on i nmmune nodul ators may he obtained froma variety of 15
different types of source aninmals. Exanples of source aninmals

i nclude, but are not limted to, mammals (e.g., cows) and birds
(e.g., chickens). Wthout Iimting the scope of the present

i nvention, nanofraction innmmune nodul ators nmay be obtained from
colostrum or even mlk, produced by a mamral. As anot her
non-limting exanple, nanofraction i nmune nodul ators nmay be acquired
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15i munity, either alone or in conjunction with other nol ecul es
(e.g., antigens, mtogens (which induce mtosis, or cell replication,

etc.). O her features and advantages w || becone apparent to
those of skill in the art through consideration of the ensuing
description and the appended cl ai ns. 20BRI EF DESCRI PTI ON OF THE
DRAW NGS In the drawings, FIG& | thrgugh 4 are graphic
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-6- that is known to nonspecifically stinulate mtosis (a process in
which a cell grows and splits into two new cells) and, thus, the
preparatory production of adenosine tri-phosphate (ATP) in white

bl ood cells (i.e., a "mtogen")), diluted in gromh nmedium and a
preservative; "Dynabeads* CD4," which are nagnetic sanple 5
purification beads coated with nouse nonogj.onal anti-human CD4

anti bodies and are carried by a buffered saline solution wth bovine
serum al bum n (B3 %‘ﬂgn e&qs&amgcv(%g ahu a@‘tfp@fﬁamﬁ%l'tl%@m‘b@ﬁév‘é@es
a buffered saline go tiron"wth ysi s Reagent
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10" Lum nescence Reagent” 1nc udi UCI erin and UCI erase in a
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mmy. b ref er red toheThHhadE s gPhiliRefinpg St el Rkl o 1 o be
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" nonstl mul at ed" wells four each 20stri

wor o " st ol at ecERSdulaiF 7 B O RO T TS ah S
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control strip, while 25 ul of Sa ent _was mtrod&g&@i nto each
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mcroliters (25 pj. ahoeﬁhaﬁt(mp} BY) lon¥\ESmarB typeslareelk thittharieRed 10éelit Reyidaur
"stinmulated” wells of the control strip and into each of the four
"stinul at ed" 125wERPERES cigAoReE {1 %omupﬁlon with othef molegules (egn 2pliEcihe
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weight fractions identified in E 1 was introduced into each of
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Diluent and diluted wwth a 30 volune of Sanple Diluent to provide
three different concentrations that would ultimtely, upon addition
of a 25ML sapple to a well, peaResidMaEbYIAIBHAEORARENaddi tion of 10
ug, 100 ug, gﬁd 1,000 lig of t he drgf ed powder to the well. -7-

A 1:3 (blood : "Sanplle D drapeings, Fih | through 4afe H‘IMIQ)@QSt@aWCeIhWU&hOf
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el udi ngoahi 1o sugeEephlorkBh bRER ks b b bfpold i EARGE b UERREn,
(75 gl) of dil utedetdloood was added to each well of each strip. The
contents of the wells were then m xed (e.g., by placing the 5plate on
a shaker plate for about 30 seconds), then incubated at a tenperature
of 37Cin a 3% CO2 envi r oM@RE(S) FORADARR Y TEG oI BHE INVENTIRE e

i ncubation was conpl e I
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purification bea omngen u
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-8- one or nore tinmes (e.g., three tinmes, each with 200 gl Wash
Buffer) to substantially purify the sane. Two hundr ed
mcroliters (200 gl) of Lysis Reagent was then added to each well.
Fol I owi ng renoval of the contents of each well fromthe magnetic
field, the 5contents of each well (Le., the Dynabeads(r) sanple
purification beads, cells attached thereto, and the Lysis Reagent)
were m xed (e.qg. for about five m nutes Qn a pl ate shaker). The
Lysi s Reagent. dlsrupted t he nenbranes of "t he C£M+ cells that were

i mmobi li zed by anti bo nabe ur i |ca

beads. Among ot hvéﬁw rﬁi’%ﬁdogmﬁﬁl]’gh\%vmr e%sié’é}&“ ??1 mt ﬁg‘g 3’0 ‘ﬁ"f“ weight
108_1cet cgl ![ I yS|mcm;s_tm?pfeeibmneﬁ:ﬁ.emdmmhennﬂsstmfn weae:fﬁﬁ(mlalto MG@D@,Q@OOG
subj ecte 0 a ne i u

purification b doreco i Of T gh@%’)&)&%dﬂpgj E‘CE?/‘H@% % GEPT" ““2“’%50 gl
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t he Measurenment Pl ate 0 tra sa es vVer a
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the 20 am)unlo OfeféIPop&%§anés m@ﬁ%tmmh knoddib@ t@myﬂty &fceMPate&ﬁ%ﬁnt
in each well turn, indicative of an anpunt nmet abol i ¢

activity wt h| n qqﬂélaf::@‘rmtgme.(e@zCD@:Dﬁhele@qcplésp Epe@rﬁcahlw esaysd thedviteent s
of each well of {Eﬁos’é@ﬁﬁygeﬁﬁﬁﬁs ﬂﬁb@z ahd % 6%1§Wine(§8tfk}.@4nt%%§:anon

derived fromcells that were nonspecifically stinulated wt
rel atively hi gh PublieitiopRORTE2G0863e wpecnasified gndesed teoeyahpte thRrpstivitiesi ofi on

of an 1 mune MA@l Ak dishy HAMORE BRAMIS f AGLaAR9 of AL o

in EXAMPLE 1) wou I ncrease or  decrease, met abol 1 c
activity in ID4+Tb?eﬂf®rsmt¢tmed/\@saynen’¢31|§@btpfevaiwet the B@dmmpapé@ewtrﬁl—m

\Tuh e res gl ts st i @,81;; R@‘pf‘ﬂﬁnﬁﬁfne Qs (%6 ?RMJ% h‘%ﬁ%ﬂ QM 93430 & fSuhich

ers r'epresen (aveérage)
of ATP produced hnyluB&taﬂiéF vdhlsl, etcbl Dlockngeiny o AGHP ;Earbhedshbblbetells mag-be TABLE

L SE LS Cont 0 B MR DB B
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20

EXAMPLE 2
A first series of assays was conducted using the white blood cells of healthy
individuals that include, or express, so-calied “CD4” glycoproteins on their surfaces
using the ImmuKnow ™ assay produced by Cylex Incomporated of Columbia,

25 Maryland. These white blood celis are also referred to as “CD4+” celis due to their
expression of the CD4 glycoproteins, Expression of the CD4 glycoprotein
distinguishes so-called “T helper” celis from other types of white blood cells,
including other T cells.

The components of the ImmuKnow ™ assay test kit were: a standard 96-well

30 “Assay Plate,” including removable eight-well strips; a “Sample Diluent,” which
includes growth medium and a preservative; a “Stimulant,” which includes

phytohemagglutinin-L (PHHA-L) (a substance from beans (e.g., red kidney beans)
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that is known {0 nonspecifically stimulate mitosis (a process in which a cell grows
and splifs into two new cells) and, thus, the preparatory production of adenosine
tri-phosphate (ATP) in white blood cells (i.e., 2 “mitogen”)), diluted in growth
medium and a preservative; “Dynabeads®™ CD4,” which are magnetic sample
purification beads coated with mouse monoclonal anti-human CD4 antibodies and
are carried by a buffered saline solution with bovine seram albumin (BSA} and
preservative; a “Wash Buffer,” which includes a buffered saline solution with BSA;
a “Lysis Reagent,” which includes a hypotonic basic solution with detergent, a
“Calibrator Panel” with ATP concentrations of 0, 1, 10, 100, and 1,000 ng/ml; a
“Luminescence Reagent” including luciferin and luciferase in a buffered solution,
which reacts with ATP to create light in an amount indicative of the amount of ATP
to which the Luminescence Reagent has been exposed; and a “Measurement Plate”
with 96 wells that have opaque boundaries (i.e., walls and bases).

One eight-well strip of the 96-well Assay Plate, which may be referred to as
a “‘contro] strip,” was used to provide controls, including four “nonstimnlated” (NS)
control wells and four “stimulated” control wells.

Another eight-well strip of a 96-well Assay Plate, which may be referred to
as a “test stnp,” was used for each sample to be tested. Four of the wells of each
strip were designated as “nonstimulated” welis, while the other four wells of each
strip were “stimulated” wells. Fifty microliters (50 pl) of Sample Diluent was
introduced into each of the four “nonstimulated” wells of the control strip, while 25
ul of Sample Diluent was introduced into each of the “nonstimulated” wells of each
test strip. Twenty-five microliters (25 pl) of Stimulant was introduced into each of
the four “stimulated” wells of the control strip and into each of the four “stimulated”
wells of each test strip.

In addition to the Sample Diluent or Stimulant, a 25 ul sample of one of the
molecular weight fractions identified in EXAMPLE 1 was introduced inio 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 diluted with a
volume of Sample Diluent to provide three different concentrations that woulid
uitimately, upon addition of a 2511 sample to a well, respectively amount to the

addition of 10 ng, 100 ug, and 1,000 pg of the dried powder to the well.
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A 1:3 (blood : “Sample Diluent”) dilution of a blood sample, which had been
gently agitated to uniformly distribute its constituents, including white blood cells,
was prepared. Seventy-five microliters (75 ul) of diluted blood was added to each
well of each strip. The contents of the wells were then mixed (e.g., by placing the

5  plate on a shaker plate for about 30 seconds), then mcubated at a temperature of
37°C in a 5% CQ; environment for about 18 hours.

Once incubation was complete, the contents of the wells were again mixed
(e.g., by placing the plate on a shaker plate for about three minutes). Thereafter, the
solution including the Dynabeads”™ sample purification beads was mixed to

10 homogenously suspend the Dynabeads® sampie purification beads within the liquid
by which they were carried {e.g., with a vortex). As noted above, the Dynabeads®
sample purification beads’ in this example include magnetic beads coated with mouse
monoclonal anti-human CD4 antibodies. Fifty microliters (50 pl) of the Dynabead‘g
sample purification bead-carrying solution was added to each well of each strip.

i5 The contents of the wells of each strip were again mixed (e.g., on a shaker
plate for about 15 seconds), then allowed to set, or incubate, at room temperature for
a duration of about 15 minutes. The process of mixing and incubation was then
repeated. The mouse anti-human CD4 antibodies on the Dynabeads® sample
purification beads bind only to white blood cells exhibiting the CD4 glycoprotein,

20 During this incubation, CD4+ white blood cells, which include T helper cells, were
immobilized by, or bound to, the mouse monoclonal anti-human CB4 antibodies on
the Dynabeads® sample purification beads.

Following incubation, the contents of each well were mixed again (e.g., for
about 15 seconds to about 30 seconds on a shaker plate) to resuspend the

Dynabeads® sample purification beads. The contents of each well were then

| O8]
L

introduced into a magnetic field (e.g., by placing each eight-well strip in a magnet
tray available from Cylex), m accordance with the protocol set forth in the
instructions that accompany the ImmuKnow™ assay, When subjected to the
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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one or more times (e.g., three times, each with 200 u] Wash Buffer) to substantially
purify the same.
Two hundred microliters (200 ul) of Lysis Reagent was then added to each
well. Following removal of the contents of each well from the magnetic field, the
5  contents of each well (i.e., the Dynabeads® sample purification beads, cells attached
thereto, and the Lysis Reagent) were mixed (e.g., for about five minutes on a plate
shaker). The Lysis Reagent disrupied the membranes of the CD4+ cells that were
immobilized by antibody on the Dynabeads® sample purification beads. Among
other things, ATP was released from the lysed cells.
10 Once cell Tysis was complete, the contents of each well were again subjected
to a magnetic field, pulling the Dynabeads® sample purification beads within each
well to one side of the well. A 50 p! sample was then transferred from each well 1o
a corresponding well of the Mcasurement Plate. In addition to transferring samples,
several wells of the 96-well Measurement Plate were reserved for 50 ul samples of
15  the various ATP concentrations of the Cahbrator Panel solutions.

One hundred fifty microliters (150 ul) of the Luminescence Reagent was
then added to each well of the Measurement Plate that included cither a test sample
or a sample of Calibrator Panel sclution. The luminescence from each well was then
measured. The measured luminescence from each well provides an indication of the

20 amount of ATP present in that well. The amount of ATP present in cach well is, in
turn, indicative of an amount of metabolic activity within the cells (i.e., CD4+ cells)
from which the conteats of each well of the Measurement Plate. In the samples that
were denived from cells that were nonspecifically stimulated with PHA, a relatively
high Tevel of ATP is expected to be present. The addition of an immune modulator

25  (e.g., from one of the fractions identified in EXAMPLE 1) would increase or
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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TABLE 1
" Sample i Control | 10 g 100ug {1000 pg |
' ; | per well : per well | per well
250 Dato 2,000 Da | Non-Stimulated ! 14 . 52 50 37
__ Colostrum fraction | (N§) L R
Stimulated with | 388 | 3361 2531 127
; PHA A R ]
% reductionin | 13.4 34.8 67.3
PHA stimulation ; r
2,000 Da to 4,000 NS 14 | 521 62 42 !
Da Colostrum ; ; i
fraction B AU ISR
¢ Stimulated with | 388 . 3838 377 ¢ 336
i PHA : P
{ % reductionin | 0 2.8 12.6
| PHA stimulation | |
4,000 Dato 8,600 i NS 14 ; 69 | 50} 46
Da (includes TF) | : %
Colostrum fraction B i RE d N
Stimwulated with 388 : 378 | 250 207
. PHA e i
[ % reductionin | 2.6, 3561  46.6
PHA stimulation i i :
| 8,000Dato 12,000 NS _ 14} 49 | 45 | 39
. Da Colostrum : -" ’ ;
| fraction i AR B
Stimulated with | 388 | 337 ; 237 | 181
N JPHA S 5 —
f "% reductionin | A S B T ¥
: PHA stimulation 5 i '
2,000 Da t0 4,000 | NS 14 49 33 44
| DaBgg fraction |
! | Stimulated with ! 388 228 | 161 1 148
. Y% reductionin | i 41.2 58.5 61.9
| PHA stimulation | j
4,000Dato 8,000 | NS | 14 | 54 47 ! 44
Da (includes TF) ; : i ‘
Egg fraction SR S DU S
" Stimujated with 38813547936 158
PBA i
| % reduction in ¢ 8.8 i 40.7 | 59.3
i PHA stimulation - ; : ; ;




41.258.561.9 : PHA stimulation . | 4,000 Da to 8,000NSI 141 54T
47 144- Da (includes IF) .. , Egs fraction . .11 0 1-Stinul ated
with 388 1354230 i 158 ; PHA ' ., ,. ; | %reduction in 18.8 I40.
15973 | PHA stinul ation '
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These data show that in the non-stimulated tests, where cells were not
exposed to PHA, each of the 4,000 Da to 8,000 Da molecular weight fractions (from
colostrum and egg), both of which are known to contain transfer factor, stimulated
additional metabolic activity in the CD4+ white blood cells. These data confirm the

5  ability of transfer factor to up-regulate cell-mediated immunity.

Conversely, the 4,000 Da to 8,000 Da colostrum and egg fractions
down-regulated the nonspecific ability of PHA to stimulate metabolic activity in
CD4+ cells. Since PHA is an artificial, nonspecific stimulant, the down-regulation
of its activity by transfer factor, which participales in cell-mediated immunity, is not

10 surprising. Itis believed, and previous research has shown, that transfer factor helps
balance, and even focus, immune activity by T-cells (e.g., by helping the cells
“remember’” their primary purpose, by reducing autoimmunity and associated
disorders, while improving activity against undesirable entities, such as infection of
a subject’s body by microorganisms (bacteria, viruses, etc.), ete.). The

15  down-reguiation of PHA-stimulated activity by T-cells appears to confirm this role
of transfer factor in cell-mediated immunity.

Similar results were seen in a number of other molecular weight fractions
that do not include transfer factor, including the 250 Da to 2,000 Da colostrum
fraction (both up-regulation and down-regulation ), the 2,000 Da to 4,000 Da

20 colostrum 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+ while blood cells that were not
stimulated with PHA and down-regulation of PHA stimulation of metabolic activity
in CD4+ white blood cells.

25 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 [raction, 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

30 forth in EXAMPLE 3.
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Stimulant (if any), and sanple fraction (if any) 15before the initial
i ncubation. In the T-Cell Menoryiti assay, antigen is used in place
of a mtogen (e.g., PHA) so that the ability of the T nenory cells to
recogni ze a particular antigen may be eval uated. Notably, the
intensity of the light emtted fromeach well of the Measurenent



The results of these assays are set forth in the follow ng table,
with the illustrated nunbers representing the nean (average) anount
of ATP produced by the white blood cells for each sanple (and anount)
Non- Sti mul at ed (NS)

t est ed:

-12- TABLE 2 Sanpl el .
CW A increase in CW stimulati on Control

12 316 ;

10

Stinulated with
;.tg! 100 i.tg

1 1000 u_g 14 112 117 468 :338 1345 .i -48.1 17.0 1911 1. 1250 Da to

2,000 Dal Colostrumfractionl 1 2 : 1

2,000 Da to 4,000 Dal 1

TABLE 2
Sample | Contrel ; 10 ug ' 100 pg | 1000 pg |
250 Dato 2,000 Da Non-Stimulated 12 14 ' 12 17
_Colostrum fraction | (NS) ;
T  Stimulated with 316 468: 338 345
| CMV o
! % increase in ©o481:F 7.0 9.2,
| CMV stimulation § : ]
2,000 Dato 4,000Da ! NS ' 12: 15 12 151
Colostrum fraction . |
i Stimulated with 316 501 503 | 440
N CMV o |
% increase in 58.5: 59.0, 39.2
L { CMV stimulation §
4,000 Dato 8,000 Da { NS 12 23 16 ; 19
(includes TF) i i !
Colostrum fraction o i L
Stimulated with 316 473 476 475
" I.-CMV o 3 rmd e — -
' % increase in ;497 506 50.3
CMV stimulation :
8,000 Da to 12,000 Da | NS 12 VERENTY 26
__Colostrum faction
| Stimulated with 3161 453 ¢ 404 370
% increase in | 434 2738 7.1
CMYV stimulation | ;
2,000 Dato 4000 Da | NS 12 26 61 108
. Egg fraction : . i
Stinalated with  : 316 305 349 350
i % increase in : . 3510 104 10.8
{ CMV stimulation |
4,000 Dato 8,000 Da | NS ; 120 34¢  39] 108
(includes TF) ‘ i
__Begfraction i
| Stimulated with | 3160 310, 280 381
e | CMV | N S S
{ % increase in -9 -11.4 20.6
i CMV stimulation IR




1 1 Colostrumfraction NS Stinulated withl CW. % i ncrease in CW
stimulation 12 1 316 1 ' 151 501 f 1 58.5 ' 1 12 1 503 1 . 59.1r
15 440 39.21 4,000 Da to 8,000 Da (includes TF) Col ostrum fraction |
NS Stinulated with 1 CW r%increase in, CW stimulation L. 12
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The data obtained from the testing conducled in this EXAMPLE 3
demonstrate that, in the presence of an antigen {i.e., a specific stimulant, as opposed
io (he nonspecificity of a mitogen, such as ConA or PHA), the three non-transfer
factor-containing colostral fractions enhance the activity of the tested T memory

5  cells to CMV 1o a degree that is comparable to (the 10 ug samples of the 250 Da
to 2,000 Da and 8,000 Da to 12,000 Da colostrum fractions} or exceeds (the 10 pg
and 100 pg samples of the 2,000 Da to 4,000 Da colostrum fraction) the ability of
the comparably sized samples of the 4,000 Da to 8,000 Da, transfer
factor-containing colostrum fraction to enhance the activity of the tested cells when
10 exposed to CMV.

EXAMPLE 4
Another set of assays was conducted to determine whether or not either the
nanofraction immune modulator molecules {i.e., the immune modulators of
15 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 subjecl 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
20  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 I\/If:rm‘)ryTM 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,
25  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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TABLE 3
Sample i | Control ;10 ug i 100 pg | 1000 pg
2,000 Dato 4,000 Da i NS 4: 10 3% 4
! Colostrum fraction | e 5 }
! : Stimulated with | 827 10031 906 936
b Influenzaantigen | ‘ u
- " [Con e
| % increase in | Po213 9.6 132
influenza antigen |
' stimulation ; ]
4,000 Dato 8,000Da | NS i 4 36 24 i1
(includes TF) | |
__Colostrum fraction ! : S
] | Stimulated with | 8271 9891 997! 830
e _ influenzaantigen I
e COBA IS TR S A
{ % increase in ; 1961 206 0.4
| influenza antigen | i
: stimulation ; I

The results shown in TABLE 3 (which are also shown graphically in FIG. 1)
indicate that, when T memaeory cells of a subject who has recently been exposed 1o 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 ta 8,000 Da fraction in modulating the activity of the fested cells.

The results from EXAMPLES 1-4 indicate that immune modulators having
malecular weights in the 250 Da to 2,000 Da, 2,000 Da (o 4,000 Da, and 8,000 Da
to 12,000 Da ranges are effeciive 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 MWCO, For example, and not by way of limitation, a
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liquid preparation of a source of nanofraction immune modulators, from which at
least macroscopic particles (e.g., colostrum/milk solids, egg shells and membranes,
etc.) (e.g., by phase separation, filtration processes, etc.) have been removed may be
forced through a filter with pores that are sized to provide the predetermined upper
5 MWCO. As anonlimiting example, a filter that provides a molecular weight cutoff

of about 3,000 Da may be used. Alternatively, dialysis processes, which include use
of dialysis membrancs having pores that provide the desired MWCO, may be used.
The use of such processes provides a “ranofraction” from which larger molecules,
including transfer factor, antibodies, and a variety of other molecules having

10 molecular weights of greater than about 3,000 Da, are excluded. (e.g., colostrum,
chicken and various powdered compositions were produced. The filtrate (i.e., the
portion of the liquid that has passed through the filter) may then be further processed
by known techniques (e.g., freeze drying, spray drying, evaporation to form a more
concentrated liquid, incorporation mto a gel, etc.). The resulting “nanofraction

15 product” may then be used alone or incorporated into other compositions.

It is believed that by including nanofraction molecules, even in very small
amounts, in preparations that also include transfer factor (and which may also
include baseline levels (i.e., those levels already present in the source (e.g.,
colostrum, egg, etc.) from which transfer factor is obtained), the resulting

20 compositions will down-regulate undesired activity by T-cells (e.g., awoimmunity
and asseciated disorders, ete.), while improving, or up-regulating, desired T-cell
activity. The nanofraction-and-transfer factor compositions that are set forth in

TABLES 4 and 5 were developed.

25 TABLE 4
COMPOSITION A
Ingredient Relative Amount (by
weight)
Bovine Colostrum fraction, upper MWCO 10,000 Da | 68%
(spray dried) U
Bovine Colostrum fraction, upper MWCO 3,000 Da 2% |

(nanofraction) (spray dried) | e e e e
Chicken Egg Yolk (spray dried) 30%
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The data obtained fromthe testing conducted in this EXAVPLE 3
denonstrate that, in the presence of an antigen (i.e., a specific
stinmulant, as opposed to the nonspecificity of a mtogen, such as
ConA or PHA), the three non-transfer factor-containing colostral
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10 TABLE S
COMPOSITIONB
Ingredient Amount (per serving,
servmv size = one capsule)
Composition A SR A 150 mg |
Zinc (as monomethlomne) S _“_,‘_,___J__WMM_; mg.
‘Cordyvant™ Proprietary Polysaccharide Complex |~ 440mg

__1P-6 (Inositol hexaphosphate)
Soya bean Extract (phytosterols)
Cordyceps sinensis (7% cordyceptic acids)
Beta-Glucan (from baker’s yeast) (Saacharomtyces
cerevisiae) R R
__Beta-Glucan (from Qat) (Avena sativa) i
Agaricus blazeii Extract R :
_Mannans (from Aloe vera) (leaf)
Olive Leaf Extract (Olea europaea) !
Maitake Mushroom (Grifola frondosa) (whole |
__plant) L
Shiitake Mushroom (Lenrmus ‘edodes) (whole
plant) (5:1 extract) '

- amranee e e i 1 v 2 . okt it e 4 Mo i o St Saimen

A composition according to the present invention may be embodied as a
liquid (e.g., into the RioVida® drink available from 4Life Research, LC, of Sandy,
15 Utah), a powder {(which may include additional ingredients to provide a desirable
flavor, dissolution properties, and the like), a tablet (which additionally includes
other ingredicnts, such as binders (e.g., starch) and the like, a gei (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

20 used to manufacture a such embodiments of a composition of the present invention



20 infection, and suffered frominfluenza synptons for four weeks.
The assay was conducted in the manner described in EXAMPLE 3, using
the Cylex 1-Cell MenoryTM assay in accordance with the instructions
provided with that assay and set forth in EXAMPLE 3, except a

i nfluenza antigen, in the formof 1:25 dilution of a the influenza
vacci ne manufactured by Aventis Pasteur gf Paris, 95France, for the
2006- 2007 flu season (for a final, per well dilution of 1:125), was
used in place qf . tRen(Bbey 3f fidtscRburE XM Be nsiliied IR Wplional LM t hat
assay are set forth inthe followng table: -14- TABLE 3 2,000 Da
to 4,000 Da NSnOwistestizlieribe compesion, Widsheihervisd regirel Dyndnl apperdedielrigpq
ConA % increase in influenza antigen stinulation 694 % i ncrease inj
i nfluenza antigen i stinmulation L 24.11 997830 The results
shown in TABLE 3 (which are al so showXAMBphfcally in FIG 1)

 ndi cate that, whengloTenpr.6eh k3nh diiihl 66 ratie.nasehecent! v been
exposed to & Sparticular antigen are exposed 0 Y hat Anti g%n,
particul arly i shinples preéstacestofvirma(VEM) adtdtion symbeoulfassbort fdurareskser

factor, activi he + mepory T-cel|s |nereases.significantly.
I tact, el at i thePlroling Mo st i o ul TR0 aT e ple iFaPs
transfer fact orin EXASRLED withaheaseledfacidmouf ERAMPLE ThaviRbesh reghded
activity. In fact,, it .appears that e | ne. nodul ators of .the 2,000
e to 4 000 Da Pkt PURPREE R ia i b RAE IR  eRaRRe iner o
factor and dEny colok@rm Fradia ke PMIEED LT ibaut HEMHDAL Haabeen8pRA0 Ariéd (c)
fraction in nmodul ati thegctivity of the tested cel]ls. . e
results fromE f@%epg%@rrlﬁﬁ’wﬁ'}&i{&’ia{%é’c‘f%é‘t"m}ahw??@‘ ﬂd&#ﬁ?%‘fhsanﬂéwg‘ﬂas
mol ecul ar wei ghiipvind c61b@nab&k e Wi a3 uffHd MIRCO2r 00t DROGIDA A0 Bides:,
and 8,000 Da to 12.000 Da ranges are effective ipn nodul ating inmune
activity of varlftbife C‘E"FB%‘%“Oé‘fm. LE& which ‘FH%EF’?B? %‘Fﬁoﬁit‘gféﬁﬁa (Qdfen
i mune nmodul at Qoipsditidy TANEHE RGiANs BEUEAAS HELAPS IR H UdhdDhorihe
i mmune nodul ators to a subject, the subject's cell-nediated imMmunity
may be moduldat dhrough (€) was reconstituted in the Sample Diluent that accompanicd the
ImmuKnow™ assay, and diluted to a concentration that resulted in a final, per-well
concentration of | 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:

20
TABLE 6
" | Control | Nanofraction | TF XF | Composition | Composition
| : i i
= LA iB_
| Non-Stimulated (NS) 26 351 77 47 19
| Stimulated with PHA 220 234 150 140 27 |

These resuits also appear in the graph of FIG. 2.
It is reiterated that these results were obtained at a point in time {about four
25  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
targe number of T helper cells remain in the subject’s blood. T helper cell activity
was stimulated only slightly, in the absence of the nonspecific stimulant PHA, by

the nanofraction, TF XF, and Composition A, and does not appear to have been



Based on these results, a process was devel oped for producing various
di etary supplenents (e.g., from (bovine) cotostrum (chicken) egg,
etc.) that include 20 nol ecul es of a predetem i ned NPWCO. For

exanpl e, and not by way of limtation, a -15- liquid preparation of
a source of nanofraction i mune nodul ators, from which at | east
macroscopi ¢ particles (e.g., colostrum gl k solids, egg shells and
menbranes, etc.) (e.g., by phase separation, filtration processes,

etc.) have beeg. eRBMACLIHpbsGn ﬁors&%ngﬁmuennmmrm hithd RelRGeS

that are srzed to provi de 't he predeterm ned upper

nonlirniting eXdfplas, ho‘a’erfqr,lrt:@ceci fgrifiggpdyprbs T Mmlééfam@s%r @mld to
cutoff of abou £ DRl ¥ELMecttd B0 e £
processes, vvhr%: E%rblﬁ%? e%t%éygg%%iﬁsmﬁé% Er%aﬁes%ﬁ%% ng gr gsgm%
provi de the deEKhMPLIEW;@senﬁ)ythlueTﬂBbﬂl The use of such pr ocesses
provi des a ;nanofraction” from which | arger nol ecul es, including
transfer fa?:tor anti bodies, and a variety of other nol ecul es having
10nol ecul ar wei ghts of greater t han BKAMPLE, €000 Da, are excl uded
(e.g., colostrum chicken an Q 03,

broduced. The 1111 s cgogpan pinSliBoR B I T ERTRER: bt o ARie
passed t hr oughsyniigorhd)) it ®6yld Bayprhmhh):éf fhemdadyeeﬂspammegsed ptayenkrmokm

mor o concent  abiEe T Gatn kL OPBBT AL BA Rt aofabpo e by o @

resul ting ‘jpanpdidcasdsen chRpsosiial(i c. rlititcneBwihood sieds aﬂv:me) @buld have
i ncorporated into_other conmpositions eliev

ed
i ncl udi ng nanof¥ReY T%‘?ﬁ“ﬂﬁ?lﬂeecw\éé“fe‘e‘ﬁ?’éﬁpdiﬁI?qui/'“gﬁ’ﬁ?iled g’h@ﬁﬁ’f"’ enc? pf

preparations tkat a@mg@; Ipﬂ:@élﬂﬂglytJmnmaﬁoaﬁﬁ%sagara@chn&&u tﬁ@)ﬁeﬁﬂuﬁ@
i ncl ude baseline | evel (i.e., those levels al readﬁggr esent +he

source (e.g., &@eHeys ‘Efrﬂ‘e raggiractien, OF XTr. SRPRRTiEaR 42 %‘Posf‘%ﬂ’:‘t%?n

obt ai ned), t hen‘feﬁ'l%l”}‘ Jenpema RLRIROR the QRS pWidnt asiOWRestc@ GERABIFURMR Stk ed
activity by T-cel (e.qg., autoimmunity and associ ated. di sorders,

etc.), whillé i mmli ﬁﬁtgfortbrn EpAMELE 3aras 2}10‘”&@»5‘1“#\9‘66 fellowing exeeplionst y .
The_nanofract i W@mﬁé Whithehd B@eﬁquriw&pﬁr@%hgéa@ﬁ k&@érc&re\%rnef(ﬁrt h
in TABLES 4 and 5 were devel oped. 25TABL O% | ngr edi ent
Bovi ne Col ost r arfintly par el dilutigaé ! : ST 1hesmmﬁ @eue%sprf@(wTe%WBw ne
Col ostrum f rac Mr\gq) f i&DAB |

Chi cken Egg Yo %F?%gdp\lr&g@ﬁ%rl mi%%npﬁ%gaggﬁﬁ%?% |bon o}rm@y i e@&D may
al so be. ref er iregupomed:lder Hawnxr’gm ditetdditoat fi mgpemmmntmtlwﬂo%n

"i mune rmd,tdl ati,ng conmponent” may consi st essentially of a

conbi nat i ori “of "$4Ur ces of inmune nodul at ors (i ncl udi ng sources of
nanof racti on i muneThofdlibaing rable sets faktttharcsdts of thi pssayie nodul at or
sources, such as 5those listed in TABLE 4, or it may include other

i ngredi ents. Li kew se, a conposition that incorporates
teachi ngs of the present |nvent| on rrayl“kﬁir&?st essentl ally of an
"i mune nodul at+hg—eonponent sueh—as-that—h s T ABLE A —or
it may include ot her i ngr edi eﬁf’gt,“ha BE*Y Tt e h TF‘X‘PU gf_ﬁosgo ?ﬂﬁtﬁgl
+ [ Ao CON AL
COPOSITI ON B gt enif fRynt—tpr-servingy 55— 51
i Shmulated with VZV b 30 »_32 69
Stimulated with | 288 :
1Cond é i i b
25 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 ol a small amount of extra nanofraction

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



serving size = one capsule) Conposition A150 ng
____________________________________ --t

5 ng Zinc (a,s nononethionine) CordyvanirmProprietary_

Pol ysacchari de Conpl ex

440 ng 1 P-6 (lInositol hexaphosphate) Soya bean Extract
Kphyt ost erol s) Cor dyceps sinensis (7% coygdy_c_eptic acids)
Bet a- 3 uean (from baker's yeast) (Saacharontyces cerevi si ae)

geta G ucan (f1o0 &Rﬁlmﬁﬁf@ﬂ@?%cﬁ’t%aﬁw biihiuRh A2 fbd 1LLRC

Mannans (from oe vVeéera Ive Leaf Extract (O ea ettropaea)
Mai t ake Miushr o@XAMPLEDS and & amdios dipt hebdditeonsil axtt&)ﬂa@ﬁrﬂctl@zkléomdﬁrt@om

(Lenti nus edOdeée)paﬁ(,a&@nst atQ S0 r}lt %udé éan%fe?é%{é)ﬁééﬁ%o very smal’?‘ar?x?l qUI ' On -

according to tH esent i nventron na as a

into the RioVi diaxvdrrtgwletmﬂedambbﬁaviiybynTébbﬂs‘(egResteiaﬁmhl,itylmz} asgdct&hdy,
15Ut ah), a powder ude _addi ti

provi de a dési Péfﬁf‘%rsf ?t‘és;d’fqﬂgbrpgrg‘él Penf g?freéul(%p%ﬁ’fi es‘regfgglﬁjgﬁ%ﬁy) ke),
tabl et (which additionally includes other ingredients, such as

bi nders (e.g., starch) and the I|ike, w éljn whi ch gel atin or other
i ngredi ents may be added), or in any uitable form It should

be understood that, If fottersRBs esicRival binBudiddse desmiins tht hislidddi virooal
ingredients that are 20used to nanufacture a sutrqma&n%gdl rrents of a

conposi ti on of PHEOHHEEIATLYInG WA cqrpppsivogsAnciyding PpREETa ot hi s

di scl osure, 10“9rr%ha/rréaﬁorﬁ%%d&rs@mﬁwmbmmm 43£iﬂ|5 andmapresseakirt to
t he conposition, unless otherwi se required by an appended claim

EXAMPLE 5 5Bl odifkisell ecsviteeseit (e brmaaerythiabloft drpkeminsel! PaedK-56% ywhich is

suffering from s%ﬁgltmlﬁﬁ}((ééﬁ:f el év@iu&@@tﬂcoa\ﬁh{w tHe YRV} ells RfeBfdoir@MBked 10
synptons for about four weeks. The bl ood was then assayed using the

| nT nuUKNowTM as et #5 ‘effectereabiver Wiiledbe K584 cslls aE)é&lVPF}ET  to\Retici 8 gimor
sanpl e fracti ongoi,,FXOWE ngﬁ Audray &méame MTERLAE ?e@hﬁMotgb wab Bsed, in

following: (a) a control that 1nc no i mune nodulators; (b) a
15 which 3-(4,5 Dlmethyithxazol-l—yl) 5-diphenyltetrazolium bromide (MTT), which
is yellow, is reduced to formazan, which is purple, by reductase enzymes in the

active mitochondria of living cells. Just prior to analysis of cytotoxicity, a solution
(e.g., dimethyl sulfoxide, sodium dodecy! sulfate (SDS) in dilute hydrochioric acid
(HCY), ctc.) that will dissolve formazan is added to each well. Spectrophotometry, in

20 which the amount of light of a certain wavelength (e.g., a wavelength in the range of
about 500 nm to about 600 nm) absorbed by the solution in each well is measured, is
then used Lo determine the numbers of living cells in the assayed wells, refative to
the number of living cells in one or more control wells into which no test
compositions were added.

25 The compositions that were cvaluated included Transfer Factor Advanced' ™,
available from 4Lifc Research, Transfer Facior Plus Advanced ™ also available
from 4Life Research; Composition A, which includes both transfer factor and an
glevated amount of nanofraction molecules; Composition B, which includes transfer
factor, an elevated amount of nanofraction molecules, and other ingredients that are

30  believed to enhance immune system activity; nanofraction molecules from bovine

colostrum; nanofraction molecules from chicken eggs; and interieukin-2 (IL-2),



10 colostrum fraction having a MACO of about 3,000 Da that had been
spray dried; (c) Transfer Factor XF , which is currently avail able
from4Li fe Research and includes a bovine colostrumextract wth an
upper MACO of about 10,000 Da, was added; (d) the conposition in
TABLE 4, which is |abeled as "Conposition A"; and (e) the conposition
of TABLE 5, which is |abeled as "Conposi-tg-on B." Each of (Db)

15t hrough (e) was reconstituted in the Sanple Di|uent that

acconpani ed t hewvhingld ka@uWidkada asay ProRikin oG botha NeaRALME, vaHidhan

that resulted in a final H\‘Ielger-wel.l concentration of 1 ng/m once
bl ood sanpl es aREWA engethlr o4lis GEF1ERE °9R5T CHen added to each wel|. The

results fromthose &usaYfus 8k@indElrorh ¢ RealtRy ddiersf Einb@WpR@edkablds usld
TABLE 6 These results also appear in the graph of FIG 2. It is

reiterated that!®iRbevhiedinodsciidiean ohtraprrbtreals obhpsioad- Kepvn dassivabout
four 25uecks 1Ol ok B OlkivRlechIRRELd Qlink aSTsofiid sV @pCenCe)

where, in the absence of stinulation, T he CD4+) cell” activity
i s expected to avaidabledtam Smetfddegh Gompaartipa ohoivbews. disspunbverepseddd | s

remain in the Sik’rﬂt@ 11(5 umeQrQ:glls, ?i}cnlﬁiu@?\ﬁ( &%L,lfro?r%t.hé{'itﬁésl §?i&tgﬁ5£ﬂlcg§£d

only slightly, Tn the absence of the nonspecific stinulant /
t he nanar act i onfheTonxFcleanctliConemostraduend inte REN Ldégrondt medipe mithtl 6%

i mulati on of FRHEEERnarel RPHRRRHA 8RR rl0f, RRRASE ki maon of

si gni ficant1f bapottid,00F wiiFe hllodd GHiRpo0 Ml ofculipreawed v ware ietvelecddaniger

extent by the ositi.on.B,. as m.gh ect. fr esults of
EXAVPLE 2, as BB By Py DoV S RS Rt Ol Gl o,
point in tine (Aatotdndoneanviekiohaldeuwicnontiin@gonspdsitohs slhntifgh @lsove, each

S tons), it | d be expecte t T r |ls,, alth h not
o aoent  h the CilisEecorenBrgna: pio e fu b RoHT FeiF SR PR
| ocal i zed nat ur@cwiddeld® HAY dikRidnf weilsicomaining atte ittebood REIMGNG gropith €. |

relatively |ow blgod titer f. VZV), woul d._hav ecogni ze the
V2V i nfecti bh aRE »%@W%P LA dit‘%?ﬁﬁéi@?{&@éf@%@mdwd

antigen. Accor dinfaGhite pesitiveCBhitol MDY REniRSBES N oNEBcleRRellonh fnedium
determ ne the effects _of the nanofraction, |IF XF, Conpositi 051 A, and

Conposi ti on B ofXfiTere Higesmegalyesonte miells igpidadoghi thamoncingen seli-giovins
that tested in EXAMRlEx@re, WitE nd RRE@He@sblabR Trpdeldffebibr e ANz Rivhas

followed, with the follow ng exceptions: VZV vaccine, which had been
diluted 1:10, weesirakwelisiaifo gickled oy tumnoparvelcpreel fesewih nictive) mixper wel |
di lution of ,d: SQhije @Rd dr%@ gﬂ%&ﬁ& BedatiCoh @8 SveRb inEXAMRHE ?OOV}ﬁ'IE\J/E%rEW%l

replaced with the contro I’ mmine nodul ators used i'n EXA
with each i muneedisdul at or having been diluted to a final, per-well

concentration of 10&&4%%116%,&/23&%iLJg;%‘gﬁ.Jﬁgat&ﬁQiﬂfthéﬁ?éﬁgcglt}ée @uﬁ\n@

results of the assa ata Is al so de ‘
graphi cal 'y i n fb@latRn compositiohs (exxqpe for 8, threg wagetiwrcofited twotls) isiiech i s

adi t1on of & ShSTTCLoatar Cor bt sty Cand SRR SR ke SO

transfer fa@for sigriidilowagtihopbativos destedd.000 E-H2tckNd were gfiroducrimbr gach

-19- well, except for the three effector cell-only negative control wells, that contained
mononuclear cells and growth medium. The 96-well plate and the mixturcs in its
wells were again incubated in the presence of 5% CO; at a temperature of 37°C and
100% humidity for 48 hours.

30 The MTT solution, having a concentration of 5 mg MTT/ml Henk’s saline
solution, was prepared in accordance with known, standard techniques. Twenty

microliters (20 pi) of the MTT solution was introduced into each mononuclear



cells, both with and without additional VZV stinulation. Thus, the
results of EXAMPLES 5 and 6 confirmthat the addition of extra
nanofracti on nol ecules to preparations that also include transfer
factor, even in very small anounts, wll down-regul ate undesired
activity by T-cells (e.g., autoimmunity and associ at ed 5di sorders,
etc.), while inproving, or up-regulatingi-desired T-cell activity.
EXAVPLE 7 I n anot her study, which was conducted to determ ne
the abilities @fj ¥aGtPHSiGRMBAS kil-0fainhP L6l 18 96-011 GRADARE biaRNsd
including transfer factor and extra 10 nanofracti on nol ecul es set
forth in TABLESeoaaes Sfitywelistiernasaindnoibated i thaarespese of Rig) et p
activity agai n%&nfe&%nw@ﬁc%ﬁa/wmrﬁaﬁy, WBUIKRETR 266tk boul hitls, K- 562,
which is sensitive to NK cel wer e eval uated. Accordin , the NI(
cel|'s are al so ref eFolsvingshisdnel incubationethe 8eweH plats as, C"ntﬂg’ﬁfbﬁt he
K—562 cell s car

"target cel |SS %"@6ng¢| ca Oﬁ%‘kﬁ%ﬁ{cg ';["%(r: E%&];&p\%gdg&ﬂts@ggdﬁm
15whi ch 3-( 4, 5{@1@@& lfrytntdac}aw_dl apd ySI.))Lklzf Girdihplyalfip deDVEX D Waa mitydensil de
(MIT), which is w, s reduc n. h y
reduct ase enzyr‘r’éé(F OIE‘ Henaeie E\I/rewfr?ng C{otg on rlcgf?lol’;tl \éllﬂ‘%/elﬁnéx %e%é’ég&gma?
prior to anal ysisstheh uwtt@mzsuoa thy optRalsiohditly) 200 \\(aeclg1g1h afi @@ himy bf each
sul f oxi de, sodi um dodec i.,n. dil ute ric

na) ety e natamtrg vel ol el ahcr el S R SIS udin R ¢
Spect r ophot wnetdistoxicin@ (WH(CIN%hel teaTOkIRElsOfs detigindd tofeach eaed mbsiance,
wavel engt h (e.g)a;“% e eI.eng}Fh in the range of about 500 rimto about

600 nm) absorb OWIBE APWA i n each well is neasured, is then
used to determ ne the nurrbergi((%)q{l;W(og:ﬂgebb@)/l(}D{}heo(assayed wel | s,
relative to the nunber of |iving s in one or re contr ol vel |'s

into which no t'8%fe Q}Bﬁﬁégi’ttcﬁb‘?@&(kfé}féacédﬁéﬁeu SHPRONEHEIETHFDNs t hat

were eval uat ed doﬁlﬁbmdmaua ?ﬁ@mﬁa&mw AHVARGEEL, OBY Bl thadveRaf 5704
4Li f ¢ Research; Transfer Fac Pl us AdvancedTM al so avail a%l e from

4Li fe Reseatkh:deunimeddietianeifectonrsconly prerifgesn R ovrle rah OPels teauerage
and an el evat edotpaeama{s.t%rﬂﬁ@a@éertﬁgéucemom?hﬁ,gab@&lltersrm‘qé ON%B,

whi ch includes transfer” factor, an el eva nount of nanofraction
mol ecul es, and reppsshtsitiepeesdiiegs of tarke ellsieal Beyetherr ldledb oK eellsamessh

| mune system a&é;f t}{%tta)éo 5‘:%9@ f(tbcpﬂnﬁﬂ?nle%ubl o oAb RPN, M&e CQLRSEL UM
nanof racti on nol ecu from c en eggs Interleukin-2 (IL-2),
-20- avail abl e wesdeted intthe fdia‘dmgrﬁ@&m Prol eukin from Chiron of the

Net her | ands,, which is known to enlist NK cells agai nst cancer cells.
Bl ood was o%q ained fromfive healthy donors. Known processes were
used to isolate white blood cells frorﬂ"ﬁ'BhErB constituents of the

bl ood.  Known da °' ; ﬁ,M:oﬂu afénf&é\l EL)IOESL,OIII ' ' ' ??L‘ @'(;/t}cbh“i— :@%&;\i‘fﬁﬂcqyﬁy

usi ng a Hi st op v atTanre oot €1
Cor por ati on of Sf‘ir‘r:’i?iﬁ’tﬁf QRRESH i) Werie—ts 3t—19+ sol-at-e—ABAYALC-ear

cells, includik %Eﬁﬁ%gllﬁégY@%—gt—ha ~typed:of.whi-t-e-bloot-celts.|.
The nononucl eapC¥BRPEINLy o i nt.roduced- ng—REQQL 1640mgr_ovw_h_fr?“'ediqumw
with 10% f et al | E2PHOSEER Bm (ECS) _ Equal ol ume¥-Sof .t hi k. m xtufe
including a con&ﬁf@ﬁﬂ@mmﬂle&@m&mm 60,000 wWHi% e hl.opd. cel 1!80i n 104
gl of culture Iiefiofiastiopamaeciles.egtiuced into. di¥fkrent

standard 96-wel¥-hl ate. Reconstituted s /

and/ or nanofraction nol ecul e-contai ning conpositions identified
above, each having n f

sterile, deionized \?\%]tg%%ﬁvgﬁga %qﬁgd‘a}gméaogd%?r ee f%'ce)sgi%;ma\t/vel S
cont ai ni ng t he euimppatityisondudied ﬂwo&mdmgmolmheﬂmwaumthdsofmm boonal of
ei ghteen wells. In. _additi,on

three posi tl%e CEREPE arwequu%as & té‘ier?ls %’lr m?rﬁg%fﬁc[%)ﬁ%nﬁ% II‘egtr{‘%m “gg‘?d wil
medi um m xt ure. acThﬂt}eagametga{%X/mmn&l]’sohhlmbinﬁomtﬁtmls tdexiclodd tyankfaefactor

)

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



25Fol | owi ng i ncubati on, about 30,000 K-562 cells were introduced into
each well, except for the three effector cell-only negative control
wel | s, that contained nononucl ear cells and grow h nedium The
96-wel |l plate and thc mxtures inits wells were again incubated in
the presence of 5% CO2 at a tenperature of 37C and 100% hum dity for
48 hours. 30The MIT solution, having a gencentration of 5 ng MI'T/ ml
Henk' s saline solution, was prepared in accordance wth known,

standard t echnCeuSsition Mol oMo Eibi BRfcEvAQKRE]s Bére biTeeuMITY i@l uti on
was i ntroduced into _each nononuclear -21- cell-growth nedi umtunor

cel | - cont ai ni ngPmReFiioRsfthatlack genafiastionolgerles-The plate and the contents

of its wells were aBajdAids¢HRRLES4inkbré BoREBSEReRcREs, BYERR: Afa 2
tenperature of 37C dnd 100% humidity, this tinme for about four hours.

Fol | owi ng t hi scampesition Hetibelides transies dacs- thppanofspciior Mpkesulewmey baoslged at
Sabout 1,500 1 pm.f 9§n<?r}r§§é§ﬁcfdo orqgnfll{&g.?]lgl(-légﬁ’sr)%fa{hg@v%l%—m%ﬁ@te&b’&ﬁ&p@ftaam

(liquid) was renoved m each wel nd 150°)1. 1 N
di met hyl sul f oxsubgec( DvBOnewssern,romplimeibitivtabiltnoldrotiengriontaclighr cel |

and tunor cell-: i N ) anes: t ed..t o
roasur ot he opt ST Ok YRkine ofhARER LARRHANRLGH o IO AR
cel | - cont ai ni ngummstelsystdthe neasured optical density was then used to
determ ne the 10cyt i C.i 9 C ) f , as
activated by each t@é?%‘lc?%glﬁﬁg‘f@ﬁ%}e@ir’ t&%%cﬁlgétoﬁggfkﬁﬁlgﬁvs\j%s% f% Létlffful a: C
(9= [1 -- 10D, JlemorGiRde thatlBdsfemfacions rédd]atd Andipsime [tlictat callendiithyenalle each

test well corresponding to a tested conposition, including.the |L-2
of the pos: 1 vEGht PETIGHET © EHand Parag bRt CF R ShARIPE I FT he
t hree ef f ect or othel indesiky enizgat invwediG oy EXAMBERS Sthramptl 7 QIRbtran s thiahi@ins fer

average optical density of the three target cell-only negative
control wells. f“ﬂ‘i’ém@/(:é@a“ e ?%Cé‘émgﬁﬁgm &t age of target cells

t hat have been Kil | gdaitpINK sailoligh 7 1seshoh tvig it atidifén &flcsRa HBEALBEd a
tested i mune nodul ati on cor@gsiti on. The resujts are ggfsent ed in

the fol | owi'Ag FaBIw: modlarugEecgles i AomBoNRTG (1t POHICEHSEEIF ORI (9%
Rel ative Acti vigdd(fybhdesiafte thémiPineAthianea e ¢4 31 T hoiper L) Ti@imdrpedior
Plus Advanced and NK cells) of transfer factor and of existing compositions that include transfer
factor.
A method of modulating the cell-mediated immunity of a subject includes
20  administering (e.g., enterally, parenterally, etc.) a composition mcluding
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 1o an infection, an autoimmune disorder, tissue transplant, or another event
that affects (activates or suppresses) the cell-mediated immunity of the subject.
Administration of compaositions 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.



49 Conposition A 60.3 77 Nariofraction nol ecules, colostrum77.9 100
Nanofraction nol ecules, egg _ 68.7 88 IL-/ 77.0 84 These data,
which arc also depicted in the chart of FIG 4, show that

conposi tions including nanofracti on nol ecul es, particularly those
from bovine 25 colostrum are about as effective as or nore effective
than IL-2 at eliciting NK cell activity_against K-562 tunor cells,
whi | e conpositions that include transfer factor from col ostrum and
eggs and nanofr,

Composi t10n A Ad(ERsTRhE SR T (R SARUE e Srate patiiens s vel)

t han conpositi ewsthtrhlaciestrdﬁkenmn&;ﬁwé@s Faspereplisgmd bt angrara@dmntgteégells

little as 2% r i [ tion
that | nol udes RPOHAF R YERE iiftt B, SRAkERmE Y il Bobe 12 ARIRDRL
5action by nonsge'elemamrz&bﬂlpdh&ﬁcsus(bvgcreasﬁﬂg anagdw)ne@ﬁc timaunity by

cel | - medi at ed ort mune. s ng the
abi 11ty of oranurupe Ty RURRDord BB O sRR0E DefSrp-ERERY P
conmponent s of trhﬁf@@édtor@ﬁﬁnamladrcﬂmthnmmddwionhMO&u&nfamtofmcmmanne
system When co(ﬁldgred 9 ether, the results of EXAMPLES 5 through 7
10 denonst r at e TPAYECf PRISSYEY factors regulate and prime T hel per
cells, which enable a subject S immune systemto respond nore qui ckly
and efficiently to th s. and ot her undesired entit I

addi ti on, EXAMPLES gﬁf gﬁ@ﬁm‘?g‘?‘?& FTIPYPR SQTHRIS 3Ny Rge Fs’ftéﬁf? 37”“%[5?‘

enhance thgoach Ydrdsttudfas TimMRIF0Le/sc68) dfthe JrosbiVRbaRtidh, bitmQud aspradiding
show that the addition of extra nanofraction 15 i nmune nodul at or

mol ecul es to cHMHEBEIODE BifemerAthe Pres iy oA sPBpdimaris.ob mifayy. PaeX i f y

and enhance th %mhm&ﬂs Hﬂﬂy!n%ﬂtfaﬂ nr(a? b8 devil whichab RET depSt frdm thE JBADY
cells, and NK cells) of transfer factor and of existing conp05|t|ons

that include trseawspethe p@&%mvewomfmeﬂfonw&"mea&qrrﬂ'@dmts may be
cel | - medi at ed 'c%}b%& th chfnbﬁatﬁ)LﬁblTﬁggcob@Gi} tHd@Sention i is, therefore, indicated and

15 limited only by the appended claims and their legal equivalents, rather than by the
foregoing description. All additions, deletions and modifications to the invention as
disclosed herein which fall within the meaning and scope of the claims are to be

embraced thereby.



20adm nistering (e.g., enterally, parcnterally, etc.) a conposition

i ncluding munfraction nol ecules to thc subject. 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 ecules, or they nay be

adm nistered with a conposition (e.g., a conposition such as that set
forth in TABLE 4 or TABLE 5) that includgs transfer 25factor.

Adm ni stration may occur on a regular basis in an effort to maintain
an overall balance in the subject's celAIMEdi ated i mmunity, or it may
be effected in response to an infection, an autoirnnune disorder,
tissue transplant, or another event that affects (activates or

suppr esses) WHaeise&lihmed®di ated i munity of the subject. Adm nistration
of conpositions that include nanofraction imune nodul ator

30mol ecul es in agcor dﬁ@n?e%hdﬂ'f%hm&l@ﬁgQ'c&gﬁos‘?tﬁoélﬂﬁu&hgéﬁ@ést bveRhhRN IS
believed to nodul ate cell-nmedi ated i mune activity based on
phyS|oIoglcamdanMﬁDFmﬂﬁeganple undesi red cel | - nmedi at ed i nmune
activity (e, t o] i y reduced. -23- As anot her
exanpl e, thggg P%#F%h%¥%$5 F?e ?%h%§%b$gﬁunde5|rable pat hogens, as
wel | as ot hetrleamplaﬁhll)a;blrﬁ"y;eghaﬁdfﬁsmorsmnimman@t fios lbgeaumjecmlela@resent

aberrant or nmutated cells, fromthe body of a_subject
activating T hel Bég e s of ipgpg mo ACR PRy a%m%lpa nwéﬁdarrgaﬂft Ieast

killer (NK) cell gye id¥nindGh&Rekdo antlgen specific imunity by
5enabling T nenory cells, etc.) may al so be focused and enhanced,
particularly when transfer factor is admnistered with an additi onal
amount of nanofracti

f or egoi ng descrlgtloﬁﬂghggggﬁgﬂ%%ﬁlﬁ§%%gg?#géﬂl %%%g%éﬁ %ﬁm&g 10be
construed asokulaioid ¢cugniirises deaipet lodst bhxeegy esent i nvention, but nmerely
as providing illustrations of sone of the presently preferred

enbodi ments. Simlarly, other enbodinents of the invention may be
devi sed whi ch doznot ﬁﬁﬂﬁ&hodBQﬂhﬁhﬁvﬂﬁkﬁiHﬁ%ﬁm%%@ﬁﬁﬁQ%e%?fmﬂﬁ st
invention. Features tiomdifferent enbodi nents may be enplo
combi nat i onobREngas ifget ek chisker ¢8gention is, therefore, |nd|cated and
15limted only by the appended cl ai ns and thei r | egal equival ents,
rat her than by the foregoing description. Al additions, deletions
and nodificationd. to Themethvéofdaom hswv}aieshmblctsiaﬂlghber mume\m‘ﬁmmuﬁal I

within the negnfpgiand scqg{ .0of the clains ar.e & raced

t her eby. ulatogy GRS STRHAT M08 &P AV AR EPYTER © “”m‘me“? YRt hod for
making a conposition including at |east one i mune nodul ator,
conprising: obtaining a source of immune nodul ators; and at | east
partially purifyfng naronehed porlaimminhersimelipaing tae sougss of pgene

nol ecul es preg &né&n&ﬂ%ef&ﬂ&ﬁﬁ Qflobiyne nodul ators to provide a

conposition 1 ncludin east ne I mmune nodul at or. 2. The
met hod of claim1, mhereln obtai ning the source of inmmune nodul ators

conpri ses obtain,at |east on . . 3.. The thod of claim?2,.
wherei n obtai ning at Fessetotal S0 Lorsrin B BRRARERGn s mpEaS e Oliine
chi cken eggbovine colostdun. The net hod of claim 1, wherein obtaining the
source of i mune

7. The method of claim 1, wherein obtaining the source of immune

meodulators comprises obtaining a mammalian source of immune modulators.



nodul at ors conpri ses obtaining an avian source of i mmune nodul at ors.
5. The method of claim 1, wherein obtaining the source of immune
nodul at ors conpri ses obtaining col ostrum 6. The net hod of
claimb5, wherein obtaining col ostrum conprises obtaining bovine

col ostrum 7. The nmethod of claim 1, wherein obtaining the
source of imune nodul ators conprises aobkai ning a mammal i an source of
i mune nodul ators. - 25 - - 8. The nmethod of claim1, wherein
at |east partial$y puFliempethed elotgm ks ediereangeaspparis bawiidgng eqrmpripes

o ol ar VLN A3 o o SO0, O 8 S 56 AR

nmodul at ors. h erein

partial |l y pufinfipinegneiniqoérsses m crofiltrati on. 10. The net hod
of claim1l, wherein at |east partially purifying conprises
nanofiltration. 11. The nmethod of claim 1, further conprising:

exposing a source ani TR méfRodoMISAL ERwIRRRYAeR] patiallygRSHyiRD Somprises
antigenic agent than an anount of the at |east one antigenic agent to

whi ch t he sougrelltaiemal woul d normal |y be exposed. 12. The

met hod of claim 11, wherein exposing conprises vaccinating the source
animal with a vaccine that the source animal could not normally

recei ve. IB. The mehbbdf ddimanwhefeichtdeayspaltdlR, pulifiyihid esmprises

conprising: ad llr] . anot her conposition including i mune nodul ators to
t he conposi ) t}aﬁ‘epudi ng the at |east one i mune nodul ator.

14. The method of claim 13, wherein adding the another conposition
conpri ses adding a conposition including transfer factor to the
conposi ti on incl Ui ngTheaethed pleddaim b derthes gerapésingdul at or .

exposing a source animal to a greater amount of at least one antigenic agent than an
amount of the at least one antigenic agent to which the source animal would

normally be exposed.

12. The method of claim 11, wherein exposing comprises vaccinating the

source animal with a vaccine that the source animal could not normally receive.

13. The method of any of claims 1-12, further comprising:
adding another composition including immune modulators to the composition including

the at least one immune modulator.

14.  The method of claim 13, wherein adding the another composition
comprises adding a composition inchuding transfer factor to the composition including

the at least one immune modulator.



