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such nol ecul es, net
and met hods® of use. More specifically, the present invention relates to
smal | ol ecul es, which are referredgg@oRgreicy Axs " nanofraction” nol ecul es
that nodul ate cell-nediated inrmutity. 20 BACKGROUND The ability of

anti bodi es to provi Teisapglitatianstaims thetrewdfit pf prorige kd Ulch Bvwavisions! Appleitipn
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are the rol es f1@85pe4 filciC3eptegber M1i2007,ithedisdesira of a8ih of wHiciark @erbes havi ng
nol ecul ar wei ghts of between 3,500  Da and 7,500 Da, play in nodulating

cel lular, &9 Tincemorsgdiherewsin thetnemsirelyes, kXIS refefsmge. t he under st andi ng t hat
those of skill in the pertinent art have about the characteristics of
transfer factors and their roles in an organism s i mmune system 30 has
unproved and continues to inprove. WBCHNICALtFIELDr esearch continues to shed
i ght on the charac ctions o ety..of immne

syst em conponent s, %lﬁrg :pgets%?ﬁamg:gg% {cgeﬁaseto mo ecu[cs ?haw-mdo%u 1af 8e. g.,eliaat,

enhance, suppress undesirable activity, etc.) cell-mediated immunity in a subject,

15  including methods for generating and obtaining such molecules, preparations and
compositions that include such molecules, methods for evaluating the effectiveness
of such molecules, and methods of use. More specifically, the present invention
relates to small molecules, which are referred to herein as “nanofraction” molecules

that modulate cell-mediated immunity.

20
BACKGROUND
The ability of antibodies to provide and transfer immumity is well known and
widely researched, as are the characteristics of antibodies and the mechanisms by
which antibodies are produced.
25 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, Over
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
30  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



nunber of poorly understood, or even overl ooked nol ecul es that may have an
-2- inpact on the manner in which inuuunity, is devel oped, naintained,
conveyed, and transferred, as well as on the effects of inmunity on

| ongevity. DI SCLOSURE OF THE | NVENTION 5 The effectiveness of various

nmol ecul es in nodulating cell-nmediated inmunity has recently been
characterized in a quantifiable manner. Mol2ecul es that nmay directly or

indirectly nodul ate cell-nediated imunity are known in the art as "imune
nmodul ators. " Onengicdss ﬂﬁfmmﬂiwmemmdmhﬁmmysS dselopel® snaimainkd, conivdyedy and
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suppress, or ot herwi se nodul ate a cel |l -nedi ated i mmune response. Due to the
relatively small sizes, or nolecular weights, of such inmune nodul at ors,
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ot her type of armnq’xmularW@E,tn‘du@rﬁraCélggéegaMO@I;Q@QrD%@m@ééO(de HEH wact i on
ol ecul es ang ColdiB53] Yo el el el ISLEL RarficinaBelagbons 3uT cos.
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may be enhanced ofereip amidoltedelisnetdined ﬂﬁmmreip@n& Q}L&abﬂfe @iy smoll
concentration, of one or gﬁ’ée antigens than the rmunélg of s h antigen(s)

to 25 which t he SE6%EBOKS 15t o 46" PR Bed %B’iﬁs y atedplen Wﬂ}eéemlf a

particular typegof,SaULGR" Finiht mo@ulat%)/sealﬁd%s spReihitons AYi&BI&N mal , woul d,
inits typical environnent, normally be exposed to a certain amount or
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t he source anl e , concen | on of that
antigen (e.g., binmiwdac,mahmoly (&hecom)roebirdseggichickenspl Wathogr ltnhna nggr ce
ani mal_into an %Qgﬂero%q%e&gbe%ﬁ(ﬁn%n rﬂﬁgfrgxmﬂ rlrr[r)xynrtlttne g{odulators may be obtained
from colostrum, or even milk, produced by a mammal. As another non-limiting
example, nanofraction immune modulators may be acquired from eggs produced by
20  birds or any other type of animal. Colostrum, eggs, and other sources of
nanofraction molecules arc collectively referred to herein as “nanofraction sources.”
The natural production of nanofraction immune modulators by a source
animal may be enhanced by exposing the source animal to a greater amount, or
concentration, of one or more antigens than the amount(s) of such antigen(s) to
25  which the source animal would normally be exposed. For example, if a particular
type of source animal, or even a specific source animal, would, in its typical
environment, nornmally 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
30  greater amount (e.g., concentration) of that antigen (e.g., by vaccinating the source

ammal, 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



concentration of that antigen is present, etc.). As another exanple, if a
particular -3- type of source animal, or even a specific source aninal, were
typically vaccinated with a given antigen, the source aninal's production
of one or nore nanofraction immune nodul ators could be enhanced by

i ncreasi ng the exposure of the source aninmal to an antigen (e.g., by
exposing the source animal to an increased-% concentration of the antigen, a
nore effective or nore virulent formof the antigen, etc.), although the

nanof racti on nol@gaibeRureanied, drReFPLIPLETic BRltENARal, GeRarypidhilPetcingl@ci fic.
Known processes nay be used to partially, substantially, or conpletely

purify nanof r actVisha BivewAetigendii seuseesenimalrn RFpdretionsf eraaranorp paradigetiom t he
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to concentrate the nano on I nune nodul at ors.® Such processes I ncl ude,
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Da), dialysis, cieefiatographic, and el cctrophoretic purification processes.
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produce a preparation in ich one~or nore ‘types of | mmune no dlators are
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nmodul at ors.  Addi ¢{dne@atatdithe hiiR fREGSERmurcMRRIAHAD. Sikh p1o@sscs aEpR withhg t hat
i ncl ude nanofraction nolecules. In addition to _nanofraction nol ecules, such
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of use include tinan asiiit Biov DAY, d4lysis, chromatographic, and electrophoretic purification
processes. Such processes may be effected individually or in any combination to
produce a preparation in which one or more types of immune modulators are
present.

20 In one aspect, the present invention includes preparations of at least partially
purified, substantially purified (e.g., to a degree accepted by those in the pertinent
art), and completely purified immune modulators. Additionally, the present
invention includes compositions that include nanofraction molecules. In addition to
nanofraction molecules, such compositions may include other components that are

25  useful in supporting or modulating the immune system of a subject {e.g., transfer
factor, antibodies, etc.), as well as components that may benefit the subject in other
ways.

Methods that include use or administration of nanofraction molecules or
compositions 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 purificd,

substantially purified, or compietely purified form, in a preparation, in a



of one or nore types of inmmune nodul ators (e.g., in raw, partially purified,
substantially purified, or conpletely purified form in a preparation, in a
-4- conposition, etc.) to a subject (e.g., a human or any type of ani nal
that is believed to benefit fromthe i nmune nodul ati on provi ded by
nanofracti on nol ecul es). The i mmune nodul ators are admnistered to a
subject in an anmobunt that increases the I|#vel (e.g., concentration) of a
particular, adm nistered type of imrune nodulator in 5 the body of the
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Other features and advantages will become apparent to those of skill in the

art through consideration of the ensuing description and the appended claims.

20 BRIEF DESCRIPTION OF THE DRAWINGS
In the drawings, FIGs. 1 through 4 are graphic itlustrations of the results of
various tests performed on compositions that incorporate teachings of the present

invention.

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



-5- were prepared from both bovine col ostrum and chi cken eggs. The nol ecul ar
wei ght fractions that were obtained from bovine colostrumwere: 250 Da to
2,000 Da, 2,000 Da to 4,000 Da, 4,000 Da to 8,000 Da (which includes
transfer factor, and was included for the sake of conparison), and 8,000 Da
to 12,000 Da. Simlarly, 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 Da to 12,000 Da nol ecul ar weight fragctions were prepared from chicken
egg yol ks. The nol ecul ar weight fractions were then dried to powder form
(e.g., by spray,, Slfﬁ,fq.xﬁ

conduct ed usi ng“tg {%Js%ﬂmrdg%gﬁgg tlhg{]ogln? %Olg\% r&gn%é{ﬂflkeﬂ‘é%%@ ec?lé@ﬁaﬁ VJ’eh@[gcul es
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Application Pumclufaaa f&mhe?mébﬂecﬁ%ﬁson)vma@ omdid toad, 0 da Seilkoy, e\0gbuat e
the activities of different nolecul ar_wei ght fractions from EXAMPLE | in a
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production of a %ﬂg Sald + T
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ATP produced by fiaétens wer@pmpgyedaéomwhakm @gg yotksa Tiamrodeculan owerght fractioss ar t
(e.qg., by use of t ; erin eaction: wth noneter). 20
EXANPLE 2 A firdfS E?I}‘g pﬁ%'g%{bjé"(}vgsg t@nﬁ?u%yt%ﬁmﬁsﬁr%eée é“%/\ﬁf”xg bl ood cells
of healthy indivi duarbﬁmtsma&ays Metdtlen condu@EpPigssSthestprerdigs iddMluate the

gl ycoproteins on their surfaces _using the | muKnowlM assaﬁég_@oduced by
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The aforementioned assays are used to evaluate the production of adenosine
tri-phosphate (ATP) by immune cells (e.g., CD4+ T helper cells, CD3+ cells (which
includes all T-cells), etc.). The amount of ATP produced by the cells may be
measured in a manner known in the art (e.g., by use of the so-called “Luciferin
reaction” with a lumenometer).

20

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

25  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

30 “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)



phyt ohemaggl utinin-L (PHA-L) (a substance from beans (e.g., red ki dney
beans) -6- that is known to nonspecifically stinmulate 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 growh nediumand a preservative;
"Dynabeads(r)* CD4," which are magnetic satple 5 purification beads coated
wi t h nmouse nonocl onal anti-human CD4 anti bodies and are carried by a

buf f ered sal i nemaak khowi toMInBpd2icaltestERIlaE {08 T ProC&SM) waitH a cBll gasfsvat i ve;
a "Wash Buffer,"” which includes a buffered saline solution with BSA, a
"Lysi s Reagent, and\/ﬁﬁil@ﬁn‘ioﬁwpﬂﬂéﬁ%elés)H?‘bélﬁltﬁnﬁhéP{?&@ia@%ﬁﬂﬂiﬂ?t&? %afl?{wa‘é?ergent a

"Cal i brator Pang] ., @%ence QQ%ﬁ%roaa'cam,pfaqmtagenlﬁ dlﬂj%,mg&@vtﬂ 000

ng/m; a 10 " Lum h agent I ncl udi ing luciferi'n and iferase in a
buf fered sol ut i madiumsnidatpreseaetive; WDyhabeads™t Dy’ ewbieh hieghagnietic sampderount

i ndi cative of the o _which th SCence R as been
exposed,; andf‘f Wb%gﬁ ‘&Féﬁ? C%T%dtwﬁh MREYY m?%)c@ﬂliﬂ S 1t g}a“haveargﬁgﬁ Em%
boundaries (i . eare civalel yamilffo@d8sne samaoei,vghumwab kerginralunsih (BHA) £+ wel |
Assay Plate, which nay be, referrf?d to ntrol strip," was used to

provide control grcsqrmﬂ\'ﬁ(ﬂ ny afroBnffers grdeh lﬁﬁllug‘isé’ob“f'{%m)sah%??ﬂ‘ft&“ Yih B3Aand
four "stinul at eQ“Lfs@é‘Réa%EntWﬂléh infRALNERyRiA b4k shiusbh mhqifete?ge%lﬁ avel | Assay

Plate, which nay be reférred as a "test strip,” was used tor each sanple
to be tested. F‘éf@ﬁllbmtoxtmekh’ewlsABP cgmehiratops pf0,uet® 188singrail8measl; a
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"stinmul ated ol i'ters ( uen
i ntroduced int Owﬁﬁﬁhea&fs ml&eAferasc cme Night indh ameokit m\dibdtﬁ/e@ft}iehﬁlo@ﬁﬂ’ﬁfrﬁoi‘P strip,
while 25 | of Sanple Diluent was _introdu edlnto ea

of the
"nonst i mul at ed" twlp%ﬁﬁfLugaawce%&Fagfmhda eqmEROSEd fuef{; 2 Yigpsyremest Blates ) of

Stimul ant was '{’Mtﬁ@@%ﬂgtﬂa%ﬁ/e%%he@oun&a@%s fz@ur\van%fahd%'is@& ed” wells of the
control strip and into each of four "stimilated" 25 vveIIs of each test

strip. | n addl tion tone bnehtsanlbstelppf thgé)ﬁtWQier&ay Hakeamthichama@pbd re&amltceasof one
of the f? ul ar‘cow?ro {IIEIB\B(«\'%%%'S. gc% ['xrgl? 1h&uEXA WITEnc}ns Tilat tgﬁgtced

into each o he elrg Tp. re specifica ach of
t he nol ecul ar V\mrgxm Wefls‘amtibﬁﬂTSstlﬁlﬁJlaB&AWblﬁ)llyems reconsti tut ed in Sanple

Di | uent and dil uted a.30 vol une of Sa e three
different concentr at x%ﬁtgcrtqﬁg}t- lus]trep Olod 96- wgPAssay Pldte whxch may %e reterred to

as a “test strip,” was used for each sample to be tested. Four of the wells of each

strip were designated as “nonstimulated” wells, while the other four wells of each
20 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”
25  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 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 diluted with a

30  volume of Sample Diluent to provide three different concentrations that would
ultimately, upon addition of a 25l sample to a well, respectively amount to the

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



ultimately, upon addition of a 25 sanple to a well, respectively anmunt to
the addition of 10 g, 100 g, and 1,000 g of the dried powder to the well.
-7- A 1.3 (blood : "Sanple Diluent") dilution of a blood sanple, which had
been gently agitated to uniformy distribute its constituents, including
white blood cells, was prepared. Seventy-five mcroliters (75 1) of diluted
bl ood was added to each well of each striff: The contents of the wells were
then. m xed (e.g., by placing the 5 plate on a shaker plate for about 30
seconds), then incubatied (dood: tSenmplrRifuent’) diflutic@ o€ aibinodd saffplEORhehhad beument
for about 18 hour nce .i ncupati o ont of t e wel |'s
were again rrixegelfwél amdﬂbmﬂﬁﬁ?ﬁﬁgﬂ?ﬁgeﬁfgggghﬁhg ﬁﬁg “SﬁéQFSF *about
three mnutes). “Ehgfe@axfeaeSeveh’c}Eﬁv@ﬁicbttmea(usqu umxngedtm@owmaa@ﬁd cadlanpl e
purification beads was m xed to 10 honpbgenously suspend the Dynabeads(r)

sanpl e puri fi caticBf sesdicedring Thiaentents of fgurells vste GiRm Bixad{eg R pecigihs ed
(e.g., with av Ht asn%& &@%r%swteso SE 8@&@1?%3&%{%%@@&%1&@&“ on

beads in thi3 e et TReT e magneti c coate nonocl onal
anti - human CH4 am(r budi%fOzl-‘emi/trynmemfmlabomr@ h@BG |) of the Dynabeae sanple

f t bead- t h. ip. 15
The contents of the SEt Eoiatoi SobbReniee Eonple R e petpethanodl Shbicer

plate for about (dp, Bﬁﬁﬁﬁdg)he ﬁlh@ﬁn@'shzik‘éﬁﬂaﬁe@bﬁz&fout Bfecinfigu)l TheRhfidroGA
tenperature for a duration of about 15 m nutes. The process of m xing and

i ncubati on was tSWé*HOH inspidinedbe Dysabeadsy samplp PRURGAYAR Desss vasmikestices on t he
Dynabeads' (rﬁ S%mbngoaH isfdpead the@dmsﬁéaas@bgdaﬁlmrmcwon%a@wmﬂ% ?ﬁde %l ood

exhibiting t yco el n Durin I's I ncubation, CD4+ wh
cells, which i n(bbfudech'l’thhjeWpercauwkil(sg whevonmmslnoz@chbbyq tir Dpobeadist 0, t he

nouse nonocl onal {i i.bodi e

purification begﬁgﬁeﬁgprg&hoﬂ%ﬁdﬁcﬁ&é fxaﬂlp%etlhglu%%?]l [‘% é’g‘(gztﬁa WEF}FTP%? e

m xed agai n (e. gnonotidhal aabiduinad TIHEAOBoES. q:xajami&ro&@rss(ec@ndﬁtmynaséuaﬁer

pl ate) to resuspend the 25 nabeads(r) sanpl e p(lill‘l ficatiagn beads The
contents of eacli2RICIPUHEFAIoniEH-cITHREGRILION WaiPe'H RaRmeY Lot et §iPe. g., by

pl aci ng eachsei ght - weiyl c§fE tpofﬂﬁe@veﬂ? NGk sthb%r@é/%%iﬂ ANl (EEOB S¥hARE) » 1N

accordance vvlth t he protocol set ort int Instructions”fhat acconpany
t he | muKnowsM adsafor abhdn S sedondot then alpvidddo %trta(gnecmb@tef itabein tenhperdyneddreads’

sanple purificat 'nﬁx?au%ﬁ%?%b s Pnl’llllnln sd 'lthe p?oc%ss ofd n%xmg 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 mousc monoclonal anti-human CD4 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
25  Dynabeads™ sample purification beads. The contents of each well were then
introduced into a magnetic field (e.g., by placing each eight-well strip in a magnet
tray available from Cylex), in 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 cclls washed



30 each well in which they are present. The remaining contents of the well
may then be renoved (e.g., aspirated with a pipette, etc.) and the beads
and T hel per cells washed -8- one or nore tinmes (e.g., three tinmes, each
with 200 t1 Wash Buffer) to substantially purify the same. Two hundred
mcroliters (200 pl) of Lysis Reagent was then added to each well.

Fol | owi ng renmoval of the contents of each-&ell fromthe nmagnetic field, the
5 contents of each well (i.e., the Dynabeads(r) sanple purification beads,
cel | s attached onkhermetotimes@. gt ,heret Visies ckRdagein2(0 meWesinBu@d) (osubstantialy about
five mnutes on a_plate shaker). The Lysis Reagent disrupted the nenbranes
of the CD4+ celRU&! fﬂlﬁtsa% i mobi | i zed by antibody on the Dynabeads(r)

sanpl e purification ’Itlﬂﬁﬁlﬁmdreﬁmﬁahtéﬁ (280 LY UMgsis RAIRRNASEs theh edkado Edcgm t he
lysed cells. 10 Once cell lysis was conplete, the contents of each well were

agai n subj ect egvelk Jodlowingreroraliaf giegonishls of ﬁ%ghtvf?él frym Hisenrpneti fildtpe e
purificati on b ec%gézn ?Q!\Jﬁ \9&9{2 mﬂﬁﬂyntageaggmsa %@'{f gﬁp&q HV%P cel@ {{%Cﬂedsar’rpl €

was then transferre rom eac cor ndi ng
Measur enent Pl ahectol mdatieLysioRedgent) mensthioed (g1g), Panipdue five némverad a plete] s of

the 96-wel | t Pl at wer e. r es rved f S les.o 15 th
various ATP coﬁgg‘?ﬁ')r cdnsisdreagei é&%ﬁl@rt}i‘f ngffﬂgst OijstB‘F gﬂigﬁglls tWﬁHﬁndred
fifty mcrolitensndblidRdby aﬂﬁbdd?%nkmméﬁ@@%lﬂﬁagﬁnﬁcamﬁbeatdbennﬁﬂged to
each well of the Measurenent Plate that included either a test sanple or a

sanpl e of Cal i thgrdhingsnddiP ‘E%ﬁfﬁle?s@ﬁ froppige Iyspd edlscence from each wel | was
then neasufed. The GRagyy %le gfé?é"ﬁﬁ: ct)ﬁ@ﬂ?s%’fl&&h"%ﬁll' w&ﬁggﬁﬁl i&tkd

i ndi cati on of the 20 anount of edent 1n tha anou t of ATP
present in eachowshdgnet fi¢ld, puﬂlurgnhe Dpoibeats’® sanplf parifigrtoumeadsfwithes edsbl i ¢

tivit thin t || whi.ch .th tents of
cach wel | of 1t RE hBAEEPReR R At &0 HF B app b L RAT BB UAS T om

celI's that wer e; aeRsRRQIHg vl dfthehMemturatdd Platd n Rliftiontd edrafetrit® dmpls gh
| evel of ATP is expected to be present. The addition of an_ imune nodul ator

25 (e.g., fromSSkgaboyelsd ﬂfer%éc‘tVF'éP{’seaM@ﬂ?qtﬂaéﬂWFrﬁ resgrvepiier S0 LhgwPs Pher ease
or decreasg, Ot!]em%'s@m: ﬁ&tﬁﬁ&&%‘tﬁ%ﬁfb&dtwmﬁd é&nﬁﬁﬂ; cells that was

nonspecifically stinulate he results of testing are set
forth in the foll ovu(hrgemmlbteé ﬁfw roierdliers (1501uhselithe BemmesdsersReagepvesent i ng

the mean (aver atgeR 2R ¥ eacP I?tl%rﬁga%ﬁr%gneny Plate that included cither a test sample

or a sample of Calibrator Panel solution. 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 each well is, in
turn, indicative of an amount of metabolic activity within the cells (i.e., CD4+ cells)
from which the contents of each well of the Measurement Plate. In the samples that
were derived from cells that were nonspecifically stimulated with PHA, a relatively
high level of ATP is expected to be present. The addition of an immune modulator

25 (eg., 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;



30 the white blood cells of each subset: -9- TABLE 1 Sanple Control j 10 sg
100g 1000g per well per well pwell ,000 Da Non-Stinmulated 14 52 50 37 250
Date -2,066-Da Col ostrum fraction (NS) Stinmulated with 388 336 253 127 PHA
------------- --- i %reduction in 13.4 34.8 67.3 PHA stinulation
2,000 Da to 4 000 ; NS 14 1 52 62 42 Da Colostrumfraction Stinulated with
388 388 377 339 PHA I.. reduction in O 298 12.6 i PHA stinulation 4,000 Da
to 8,000 NS 14 69 50 -- -- 46 Da (includes Tr) Colostrumfraction
Stinmulated with 388 378 250 207 PHA %t elugction in 2.6 35.6 46.6 PHA
stinmulation 8,000 Da to 12 _000_NS.14 49 45],,“391]__[)a"4CoLos*Lrumfrartinnﬁ,,
Stimul at ed wtﬁameb 337 237 181 i Control ; 10ug 1100 pg 1000 pg

per well . per well | per well
1 250 Dato 2,000 Da : Non-Stimulated | 14 52 | 50 37
- Colostrum fraction _ | (NS) S
| Stimulated with | 388 336 ¢

I PHA S0 S A R S
1 % reductionin | : 13.4 34.8 67.3

L | PHA stimulation . L i
" 2,000Dato4,000 | NS 141 52 62 42|
i Da Colostrum : i
| _fraction | ' | |

- Stimulated with | 388 ¢ 388 377 339
 PHA U N S
% reductionin | 0 2.8 12.6
PHA stimulation o
4,000 Dato 8,000 NS ‘ 14 69 50 46
Da (includes TF) ; | : :
Colostrum fraction g

Stimulated with 388 378 | 250 207
PHA el
% reduction in 26 35.6 | 46.6
PHA stimulation ; L ;
8,000 Dato 12,000 | NS 14 | 49 45 | 39 |
Da Colostrum :‘ 3 5 ':

fraction

Stimulated with 388 . 337 237 | 181
T - % reduction in 13.1 38.9: 534
. PHA stimulation g | '
2,000 Dato 4,000 | NS 14| 49 | 33 44 |
_ Da Egg fraction |

-; | Stimulated with | 388 228 161 | 148
‘» . % reduction in ; 412 58.5 61.9
| PHA stimulation o -
4,000 Da to 8,000 NS 14 54 47 44
Da (includes TF) | _ ~ |
Bggfraction .~ .
- Stimulated with 388 | 354 | 230 158
% reductionin 8.8 40.7 | 59.3
PHA stimulation : =' i :




PHA % reduction in 13.1 38.9 53.4 PHA stinulation 2,000 Da to 4,000 NS 14
49 33 44 ff "Da Egg fraction Stinmulated with 388 -228 161 148 PHA %
reduction in 41.2 58,5 61.9 PHA stinmulation j 4,000 Da to 8 000 NS 14 54 47
44 1 Da (includes TF) Egg.fraction . ---- --------- - - ----- - -------.
Stinmulated with 388 354 230 158 PHA reduction iu 8. 8 40 7 59. 3 PHA
stinulation -10- These data show that in-ifke non-stinul ated tests, where
cells were not exposed to PHA, each of the 4,000 Da to 8,000 Da nol ecul ar

vei ght fractions (fmage d@&lshawrtwnlzau@ negglimulReiiesesl wivbieGBiigferekipown to
contain transfer factor, stinulated additional netabolic activity in the

CD4+ white bl 068Peses [sPHALsh ofided. (LOBAM tp A0 La molggilan wgpshirirachiensdfrem f act or
to up-regul at ecSﬁ)Et#nIH‘igdl @%@,dbd DhiLy are %ﬁfii&lr&’am th%s e 90, E@:P{:Bteﬁ 000 Da
racti o own

col ostrum and egg -regul ate e nonspecific & Ity of
to stinulate mﬂé}bohdlmea&btonvmt;witiyrhn theP4-+cehiteshlo®l ¢rtle. Phh'seldstaamnﬁm iHei ci aI ,
nonspeci f I C stl J an S act.jvity by transfer

factor, [ ]tt)( 8#%@?%5@0 Oré% I}T gcr%gl a(icgdn?%nﬁ@um $ not 10 surprising.

It is bel | eved and qonestsQiishé £96@Da ko §1680 Bhowostrinhaid édeaiations f act or hel ps

bal ance, and even focus, inmmune activity by T-ce| (e. by hel ping the
cell's "renmenbéPwnuggiiatcd thenopspegific gbid ‘éYOftgH‘F éﬁﬂ@i“ﬂ@te&?&ﬂo%ﬁﬁl"ﬂ Bnd

associ ated di qgsfelds. Wt PH'ArHPEQXﬂtﬁgla@%héﬂe&ﬁc SGALARE Hees &gmﬁ?on
entities, such as infection of a subject's body by m ¢r oor gani

(bacteria, vinicds acttity by trapsfer factof véhidiEpadianapeiesa g utlhicdiatadfimhiaitgtis nod at ed
activity byl OT Cs?llplrf?snl%pﬁ)tqg{)esheggd %88 ];)%el;rlrgug pesearch lllas 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.), etc.). The

15  down-regulation 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+ white 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 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

30 forth in EXAMPLE 3.



of transfer factor in cell-nmediated immunity. Simlar results were seen in a
nunber of other nol ecular weight fractions that do not include transfer
factor, including the 250 Da to 2,000 Da colostrum fraction (both

up-regul ation and down-regulation ), the 2,000 Da to 4,000 Da 20 col ostrum
fraction (up-regulation), and the 2,000 Da to 4,000 Da egg fraction
(up-regul ati on and down-regul ation). The-B-000 Da to 10,000 Da col ostrum
fraction also caused up-regulation of activity in CD4+ white blood cells
that were not stinulated with PHA an@xadOMPLE egul ati on of PHA stinmnul ation of
metabolic activity _in CD4+ white bl ood cellg 55 Tp@z@ da. a e fabl.ish that
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250 Da to 2, OOQlo%célQBegﬁfbhH@tﬁéégg gfRopiolifn @000, dnAAGrdEnoial9St rum
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set 30 forth i enAnprads” g e dgh e S QEBr el 3 CHPEIhTRTY A0
activity i nducaderysimiletalthdygeti fodh in EXIAMPI. B/ iviith thbfcﬂb@bir@éﬂcépt@ﬂhlbl ftli ng the
CD3 gl ycoprot ei +.cells), which ar nown. to . inpclude all

T-cel | 5, inoluh ﬁ% Sewuwcgtiwch'wwlﬁég%wcwrﬁgﬁ (é BAT nstead P@f,?H Ve 5
T-Cel | MenoryTiidasad iN@Shé+satulaldte w@ll%?@x@ lcomol@figemﬁe 35 (ebta Mpgror yT™M
assay is very simlar to that set forth in EXAMPLE 2, with the foll ow ng

except i ons: 25dilutiagfoficiemsgrlaviredCMViNaseing was wdded tode S atimvlatei hwally don A)

Instead of "'Ae;ill\c]‘{li’? ! %%&r a%aggﬁglé gxﬁlﬁn%i‘? SO)S%MC@% Eﬁne '{ yebps of the

control strip, utron @ "OVI P Us (CwW)
vacci ne was addwibotites wee: ihahobilidcdtte dic swef:kdesobrhagx(étieaeddst(ﬁsbnmtucm@q(for a
final, per well dilution b@bodl s wer e

of . 1: :
i mobi | i zed toa‘“toﬁglpé‘wlf‘%ﬁ@g é?l?%&?w ffg%gﬁb@ Rigpare qh(ﬁ:gypal&a
acconpanying t Bericafi6h bed\a%%exﬂé\bsq%ead@Ealnﬁlepaﬁﬁmeﬁ b8 W¥OAReadsM: sanpl e

purification beads; and Dynabeads(r anple purification beads were
added to the bl%é@a@ﬁlﬁ?)lséwple@hh‘fﬂnb Sy h(lfarsb,lam*dlsanlﬂe(fi&f?t@h%%n}’hnd sanpl e

fraction (|l§ aBXé;re]tﬁeﬁz%ﬁ r?uEL\?o initial incubation. In the T-Cell MenoryTM
assay, antigenTs ﬁ f 2 m t ogen

In the T—Cell Memory assay, antigen is used in place of a mitogen
(e.g., PHA) so that the ability of the T memory cells to recognize a particular antigen
may be evaluated. Notably, the intensity of the light emitted from each well of the
Measurement Plate is less, as T memory cells make up only a portion of the cells
20 that have been bound to antibody molecules of the Dynabeads®.
The results of these assays are set forth in the following table, with the
illustrated numbers representing the mean (average) amount of ATP produced by the

white blood cells for each sample (and amount) tested:



(e.g., PHA) so that the ability of the T nenory cells to recognize a
particular antigen may be evaluated. Notably, the intensity of the |ight
emtted fromeach well of the Measurenent Plate is less, as T nenory cells
make up only a portion of the cells 20 that have been bound to anti body

nol ecul es of the Dynabeads2'. The results of these assays are set forth in
the following table, with the illustratet?-nunbers representing the mean
(average) anmount of ATP produced by the white blood cells for each sanple
(and anount) tested: -12- TABLE 2 ContrlgdBD8® g 100 1000 Ry Sanple 250 Da

to 2,000 Da Nep=Stimttated—12-14—12-171 wIL ?}l”Hﬂ?t:O E!G@Bl %t ed
with 316 468 ‘ -§§¥§48r%§¥_§ 4 '%?F Y ggﬁﬁ%iarlun 000
DDaat to 4, ymykate Colostruh1frac ion - Utlnulgfed
with 1. 316 5010gpst: % $VBr ease in §8.5 1: 59, | 39.2 CW
stimul ation 4,000 Da to 8 000 Daqm“@?d’ﬂmw 19 ¢l LfH)@ss TH38Col 0sB#uMm
fraction i i 476.475 . ‘ | : | -
i % increase in L 481 7.0 9.2
CMV stimulation P ]
2,000 Dato 4,000 Da | NS 12 15 12 151
Stimulated with 316 1 501 503 440 l
— emv |
% increasc in ! 585 591 392
CMV stimulation * z
4,000 Da to 8,000 Da | NS 12 22 16 19 |
(includes TF) | : |
Stimulated with 3161 473 476 | 475 |
e L EMV
| % increase in ;497 506 50.3
' CMV stimulation L ]
8,000 Da to 12,000 Da | NS 2. 14 18 26
Stimulated with 3161 4531 404 370
% increase in 434 278 17.1
CMV stimulation | |
2,000 Dato 4,000 Da | NS 12 26 61 108
Egg fraction e
| Stimulated with | 316 305 349 350
% increase in . =35 10.4 10.8
L . CMV stimulation B
4,000 Dato 8,000 Da i NS 12 34: 390 108!
(includes TF) ? |
Egg fraction =
Stimulated with 316 | 310 280 381
CMV
% increase in | o -19 0 -11.4: 20.6
B CMV stimulation ! L o B




Stimulated with 316 473 CW % increase in 49.7 50 6 50.3 CW stinulation
8,000 Da to 12,000 Da NS 12 14 18 26 Colostrumfraction -
------------------- mee mmm--- e ee- m------ --- --- Stinulated with 316
453 404 370 CW to %increase in 43.4 27.8 ; ... 17.1 CW stinulation
2,000 Da to 4,000 Da NS 12 26 61 108 Egg fraction - ---- ------- -----
------------------ ---- 1 Stinulated wi3ih 316 305 349 350 CMW % i ncrease
in -3.5 10.4 10.8 CW stimulation 1 4,000 Da to 8,000 Da NS 12 34 39 108

(includes 'IT) EQQThé aah berained from th&Stektiiy cdh@etiatl ih his E&X AMPL L0 381 | CW
increase ini.9 11.4 20.6 CW stinulation 5 -13- The data obtained fromthe
testing condu&emenstratethatsinghenprpeserceiof an antigen (i.e., a specific stimulant, as opposed

to the 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 to a degree that is comparable to (the 10 pg samples of the 250 Da
to 2,000 Da and 8,000 Da to 12,000 Da colostrum fractions) or exceeds (the 10 ug
and 100 ug 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 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
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 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,
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:



denonstrate that, in the presence of an antigen (i.e., a specific stinulant,
as opposed to the nonspecificity of a mtogen, such as ConA or PHA), the
three non-transfer factor-containing colostral fractions enhance the
activity of the tested T nenory 5 cells to CW to a degree that is
conparable to (the 10 gg sanples of the 250 Da to 2,000 Da and 8,000 Da to
12,000 Da colostrumfractions) or exceedd4{the 10 g and 100 g sanpl es of
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the i mune nodubelegran §Rctios the 2,000 Da_to 4,000 Da_colostrumfraction) or
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assay and set él ﬁ MPLE 3, except a i nfluenza anti gen, in the f orm of
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di lution of 1:125).. _used. |anbFe§é‘EaftS‘Igeli he. CMV._ vccc1 ne . of EXAMPLE 3.| The

results from that assay are. set!Gawth in the fol |8ing. table -14- TABLE 3
Sanple_ Control 10g 100 g 1000 g/er:r@@tOmDa to 4,000 DalNs4 2064 CoDdstrum
fraction ------ -- _.__.._  StiruMahedantigeh 827 1003 906 936 :

' ¢ stimulation @

S S S S

The results shown in TABLE 3 (which are also shown graphically in FIG. 1)

indicate that, when T memory cells of a subject who has recently been exposed to a

5  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
10  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

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

20 molecules of a predetermined MWCO. For example, and not by way of limitation, a



i nfluenza antigen ConA 694 increase in 21.3 9.6 13.2 influenza antigen
stinulation 4,000 Da to 8,000 Da NS 4 16 24 1 T (includes TF) Col ostrum
fraction Stinmulated with 827 989 997 830 influenza antigen oonc 694
increase in 19.6 20.6 0.4 influenza antigen stinmulation The results shown
in TABLE 3 (which are also shown graphically in FIG 1) indicate that, when
T menory cells of a subject who has recen |y been exposed to a 5 particular
antigen are exposed to that antigen, particularly in the presence of
nanofracti on nol ecul es or transfer _factor, activity of the CD3+ penory
T-cell's i ncr SHBUSPIEPHHIqn farepiye of fpnplagion mur Jldylags omhvBiGRes of

nanof racti on npefidbBscopRPhriiiest(E.2NebBsirdndaliR o bRUSRORNs hiGheasan&f about
20% in T nmenory cell aCF| vity. In fact, it appears that the inmune

modul ators of dhk(ez GOPhEE separatign Gitpdion Pesesseh cardatobebaemoves radfect i ve as
e L aneor 35kl SIS 0TS 0 T e 20838, o, 000

Da fraction in no Ivity of sults
from F, XAVBLESMWd0i adiac@hBmithgtexampiaefiiom dudt atovides havoleoglar vzl ghe obtaff wei ght s

in the 250 Da to, 2,000 , 2,000 0 4,000 , .and 8,000 . to, 12,000 Da
ranges are effcg@PP‘e}gﬁ’?%[fﬁmav_/g‘fv%g? f\iﬁ‘?ﬁ’ﬂ@%&ﬁ%ﬁ%@?“%r%ﬁ%@“ﬁ $50f 15
T-cell's. Thus, offiyal finBinBagES min%%tbsltm?ﬂﬁidmﬂ@h@i@d MWCRHRPBeREIONS Of
conpositions including the i mune nodulators to a subpect, the subject's

cel | - medi at ed Therhsaof suchgyodsescapigyidss e nanpia@ignoffomheiieh fasgaymodeculespr ocess

125 cevel oped LS S S BTNy O™
predet er m Hed dwiEExiaheriglex afipieater thadaboat 3,690 Idayaretxdiudedt @tgl ,@olos@um,
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 into 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 aiso 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 resuiting
20  compositions will down-regulate undesired activity by T-cells (e.g., autoimmunity
and associated disorders, etc.), 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%
(spraydried) e
Bovine Colostrum fraction, upper MWCO 3,000 Da ! 2%
(nanofraction) (spray dried) ]
Chicken Egg Yolk (spray dried) 30%




-15- liquid preparation of a source of nanofraction inmune nodul ators, from
which at |east macroscopic particles (e.g., colostrumimlk solids, egg
shel | s and nmenbranes, etc.) (e.g., by phase separation, filtration
processes, etc.) have been renoved may be forced through a filter with
pores that are sized to provide the predeterm ned upper 5 MACO. As a
nonlimting exanple, a filter that providés a nol ecul ar weight cutoff of
about 3,000 Da maybe used. Alternatively, dialysis processes, which include
use of dialysis nerHcampssitiaVs M BOR @ sndyhdlo Rreieetd Rendasnned MACO, may
be used. The use of such processes provides a "nanofraction" from which
| ar ger nol eculreadulatingepmapigt.t rSags pe rinfrayne gprodulaing PNt AAYY eonigh i ety of
other nol ecul selﬁﬁéﬁ'l)p&’ﬂ]&nwa@i%fflof‘f]ou Qhﬂérame HE KRS (&gﬂlﬁin@r%ﬁ%e%fooo Da,
are excluded. (e.g.,” colostrum chicken and various powdered conpositions
wer e pr oduced.nafbigactioh immuee (iod@ators) heextpots bf onmede mbdulhtorsdudses, vath &as
assed thraqu the. fi.lter then be further processed by known
'Itoechni ques%(gn@‘.’s,e(?'ls{egé’ii@r“ﬁ%& Qé‘barydg%‘“ eyqt}r’fﬁ,mg?fgﬁg?'ati on %/o forma nore
concentrated |iqui d,ikdwisQnROmpbdish thiificorp@es te@ilfings.of THEpréRALihlénlign " nano
fraction 15 product” may then be used al one or incorporated into other
conposi ti ons. 2y sopsigiegspentiady o basy “ipyune modviating soamonertaciFlps M ecul es, even
in very small 4 i r I : ' > rz £act or
(andwhi oh rmy TR ETARTER! BREIR, MR oIRE i Hork s M for TP D2ay
present in the source (e.g., colostrum egg, etc.) fromwhich transfer
factor is 1&btai ned), the resulting 20 E?‘g}a itions will down-regul ate
undesired activity by T-cells (e.g., a i nity and associated disorders,
etc.), while inproving, or up-regul gOMmE)SIGeESNmed T-cell activity. The
nanof racti on-and-transfer factor..conpositions.that are set forth in_ TABLES
4 and 5 were |deg@fisped. 25 TABLE 4 COVPOSI TION A | Agruigt @8t seRéngt i ve | Anount
(by eight) |Bovine Colostrumfraction, upper MACO $GYOSEZET BEIEPsEEh av
deed) Bovi ne |CodmysdsitiomAraction, upper MACO 3,000 Da 2 /o Jnanofilaog)
(spray_dri ed), Zinc (as monomethionine)
| Cordyvant'" Proprietary Polysaccharide Complex ;
_1P-6 (Inositol hexaphosphate)
Soya bean Extract (phytosterols)
Cordyceps sinensis (7% cordyceptic acids)
Beta-Glucan (from baker’s yeast) (Saacharomyces
cerevisiae)
Beta-Glucan (from Oat) (4dvena sativa)
Agaricus blazeii Extract )
 Mannans (from Aloe vera) (leaf)
Olive Leaf Extract (Qlea europaea) |
Maitake Mushroom (Grifola frondosa) (whole
plant) . ]
Shiitake Mushroom (Lentinus edodes) (whole

A composition according to the present invention may be cmbodied 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 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

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



- 30% Chi cken Egg Yol k (spray dried 1 -16- The conposition of TABLE 4 may

al so be referred to as an "i nmune nodul ati ng conponent." Such an "i nmune
nodul ati ng conponent” nay consist essentially of a combination of sources
of immune nodul ators (including sources of nanofraction inmune nodul ators)
or extracts of inmmune nodul ator sources, such as 5 those listed in TABLE 4,
or it may include other ingredients. Lika® se, a conposition that

i ncor porates teachings of the present invention my consist essentially of

an "inmmune nodyhyg fam@rsRed enen disclGurhmatelf Badonsideeg koSeshtioRalbABLE 4, or it
may include other ingredients, as set forth jn TABLE 5. 10 TABLE 5

COVPCSI TI ON B Imasf%raémthAﬁ%h@Sﬂ(qyePn@émeﬁﬁlse regayed byansippended sfime apsul e)
Conmposition A 150 ng Zinc as nononethionine 5 m CordyvantT'r - Cor nIP
6 (Inositol hexaphosphate Soya bean Extract (ph itosterols) Cordyceps
smensi s (7% cordyceptic acids) Bet a- BKAMRLE §r om baker's yeast)
(Saacharoniyces c S|ae d uca tiva) --
Agancus bl azei i Ext?élg% wa é?’PP‘r%H{‘ I"lgléml\/wnlltl ad%q é%?‘ffp “6&?%’ Leaf Extract
(A ea eur opaeaghingles (variceHa zoster Mi'hi akev NI bt @0 Rhfohfsabeatonofod o®agks( whol e
plant)--,... , . . ..... -~ Shi.i t ake Mushroom

(Lenti nus edod@?)bl?%\bﬁ‘sethfﬂ %ﬁﬁ@) -“E‘B.gfhee%“?%{o)w assay A the pRsert 4ss¢ried cor di ng

to the present;,igWenpi 8% WY hesRIPRCHAREnAST BXAMPLE 2 having been replaced
with the following: (a) a control that included no immune modulators; (b) a

10 colostrum fraction having a MWCO of about 3,000 Da that had been spray dried; (c)
Transfer Factor XF®, which is currently available from 4Life Research and includes
a bovine colostrum extract with an upper MWCO of about 10,000 Da, was added;
(d) the composition in TABLE 4, which is labeled as “Composition A”; and (¢) the
composition of TABLE 5, which is labeled as “Composition B.” Each of {(b)

15  through (e) was reconstituted in the Sample Diluent that accompanied 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
o " | Control | Nanofraction | IF XF | Composition | Composition
: A B
[ ‘Non-Stimulated (NS) 26 350 77 47 | 19
| Stimulated with PHA | 220 234 150 140 27 .

These results 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
large 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



liquid (e.g., into the RioVide drink available from4Life Research, LC, of
Sandy, 15 Utah), a powder (which nmay include additional ingredients to
provi de a desirable flavor, dissolution properties, and the |ike), 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 It8-should be wunderstood that, for
pur poses of this disclosure, the additional ingredients that are 20 used to

manuf act ure asgmaht@actinRRitRn®. BhetRARRSIE s@RuRfiod PET RicgReBilIsiyvent i on
-17- tray, forﬁggrposes, of this disclosure, nerely be considered to be

optional and Phhessdawper, reduced sicadiepslyi b tha 1 F o @ulComprsitiong apdéi red by

an appended cl.ai.m, 1§{g§¢§hgﬁﬁs@e§g&§§osﬂm qz;ag {n?%ﬁ%ge;éeg{gh%%. @irae;ugy@} who

had been suffering arice zoster Virus ection)
synptons for aDOANMPLBR asweeksth in TABIH bod was t hen assayed using the

| mmuKnowTM_assay in the manner described in EXAMPLE 2, with the sanple
fractions of EXAMPLE 2 having been replaced with the following: (a) a
control that included no i mune nodulEouPLEE) a 10 col ostrum fraction
havi ng a MACO of about 3,000 Da that had been spray dried; (c) . Transfer
Factor XFt, which i’ apeierraigt intimc(@oneonc weekJoligvdngieconseof shiaglencl udes  a

bovi ne col ostr, ' W\% b : added;
(d) the conpog?@b@ﬁ&?29#%£%E9igﬂﬁ§?@ﬁﬁFs argFgg’gg&W'Qﬁ%%gFE?QH "; and (e)
t he conposi t isoeafs bIHELE I&ge vdnicedirationd dilsad at lamliz&bmpasiof therVB/" Each of
(b) 15 thrqugh (e s reconstituted in t S l.e. Di | t ha cconpani ed
t he hnuntlﬁnO\)\Pfg%ﬁo g@h‘&?“éﬁ@“@ﬁlﬁﬁ&dl“E%‘Vs’}}ﬁ%‘?@i%f‘ﬁﬁ?ff 8ﬁ92&31‘v?‘é§8ﬁ“?ed ina
final, per-welgcadyal {z6 Ad VPV Ghfediioibhdoe GBy BirRQdteg 30 PhSsicnet & | ot her
|'iqui ds had been added to each well. The regults fromthose assays are set

forth in the PEAY auligsy Paprrdinglyzps T16g) Megoon@pgy WRa refdusted itofetqrriing
Conposi ti on CQﬁg)é??é.chio?%el nan@frﬁtilol'l, Tl* .pr@m%&smgn%,%dwﬁ)pogiﬁog% 0?17’1“ 47 19
memory cells from blood from the same patient as that tested in EXAMPLE 5. The
15 protocol set forth in EXAMPLE 3 was followed, with the following exceptions:
VZV vaccine, which had been diluted 1:10, was used in place of CMV vaccine (for
a final, per well dilution of 1:50); and the sample fractions of EXAMPLE 3 were
replaced with the control and immune modulators used in EXAMPLE 5, with each
immune modulator having been diluted to a final, per-well concentration of 100
20 pg/ml.
The following table sets forth the results of the assay:

TABLE 7
a Control | Nanofraction ;| TF XF | Composition | Composition
A B
| Stimulated with VZV ;1 s 300 L 89
Stimulated with i 288 ? ‘ |
LConA I N R
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 of a small amount of extra nanofraction

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



Stinmulated with PHA 220 234 150 140 ! 27 These results 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 conval escence) where, in the absence of stinulation, T helper (CD4+)
cell activity is expected to decrease, although a |I|arge nunber of T hel per
cells remain in the subject's blood. T hghper cell activity was stinulated
only slightly, in the absence of the nonspecific stimulant PHA, by the nano

fraction, )g: 1ls %ﬂa \99 %{vhtl,(ﬂ.g a@&h@rﬂqj\/%lm&tlo%p%ﬁg tltxé)reg'lﬁﬁé%fbeen -18-

stlrrulatedb rfp05|t on nonspeci fic stinmulation of T helper cells
by PHA was, hBXAMARLES 2ahictechndi ngrthzftnltﬁaadtiitrpnbiextreelaﬁﬁfratﬁloamplwﬁﬁpé@| tion A

and to an even Iar ext ent ositian B, as ht xpect ed
fromthe resul REP3T “EWE‘E‘“?R%gi‘ag%CO%% RYSHR YRE A a“g) \W’EE 6 At an
earlier point dd¥iicgBlalcad@edire@netivigaly T-adils@kN guibingn@iisedndabsoshidagl es
synptons), it would be expected that T nenmory cells, although not present in

the subject’ sdibirdes 44, Wl@é‘nﬁ@ﬁ@érﬂrr@tﬁe%?“@uéﬂt‘rﬁdtTFr"é“IaSE‘éEFM zed nature of
the VzZV 10 infections that cause shingles (i.e., relatively Iow blood titers
of VzZV), woul d have already recognize the VZV infection and be readily
stinmul ated by the presence of VzZV anEXgdtPLE\écordingly, a T-Cell MenoryTM

assay was conduct ed o, del &1 5 lN2 SILRELSo ALbilf: BRIBIACH! B, ™ O

Composition A and §Y6rbI"60 M the sane

patient as thadoniRshidds, |uﬁbh@mg\ﬂb5m§posﬁhﬂls];ﬁhﬂﬁﬁ§@ﬁ@fer $etorfagd thted N EXAMPLE 3
was followed, with the follow ng eX(E:',‘P\/'F/tI ons: ccine, which had been

diluted 1:10, waefragion mejeqilesset f@fth ABLES |4r?é1d(5F @rstm&llw Rafpral kidler el |
di | ut fo1: d with
ilution o @\% ccﬁm@m}“t} Eaitl Orghﬂ%ﬁ%r:y@\?o%lz%ft xeﬁwlcél%nw%z HaRhaced wi

t he control used each | mune
modul at or haV| stysibieeto MK |calls overoevalubied aAccqrdinglye IHe NIO neléswre altsd materofd 1400 20

O oot | RN e AL W08 SRRl AR o TORGE 7
cells” and as “target cells.” Specifically, MTT Assay technology was used, in
15  which 3-(4,5-Dimethylthiazol-2-y1)-2,5-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 dodecyl sulfate (SDS) in dilute hydrochloric acid
(HC1), etc.) 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 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.

25 The compositions that were evaluated included Transfer Factor Advanced™™,
available from 4Life Research; Transfer Factor Plus Advanced™" also available
from 4Life Rescarch; 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

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

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



A B Non Stinmulated (NS) | - 13 27 51 ..... . Stimulated with VZVv 1 5 30
32 69 Stinulated with 288 ConA 25 This data is al so depicted graphically
in FIG 3. As expected, transfer factor, which is present in TF XF,
stinmulated activity by the T nenory ceIIs. The addition of a small anpunt
of extra nanofraction nolecules to the transfer factor significantly
increased the activity of T menory -19- €& 1ls, both with and wi t hout
additional VzZV stinulation. Thus, the results of EXAMPLES 5 and 6 confirm
that the additivailaldé usder tie tnae afinaftdlaiimbén dhires of the Nutlephnad, woith it hat al so
i nclude transfer facto in ver smal | amounts, will down-regulate

st o el

undesi red act i 1O iggn (‘183155“ 65t eilitmuni ty and associ ated 5

di sorders, etc.), WWioh& walBbQbd GomAtvethRaliiStdnalsl Raowd§ebdetsds Wefllskd
activity. EXAVPLE 7 In another study, which was conducted to determ ne the

abilities of verisdals whitehisedicelisofFam ofheesansiitignts pbthe Slneds Kmownglensiel udi ng
transfer fagto o] TABLES 4
and 5, to s in%?@tg Igt C%é{r{fg%lagﬁ%%ﬁgaﬁe%ﬁ%\% DS'HD ﬁ%l pe"a ﬁ/&egé%{ %’EP‘ e human
eryt hrobl ast | swakiebte &oﬁe$1gmb4m9n&r6ﬁﬂorambn cﬂStl Bomséﬂssdm?&/et@shlﬂ(t(ﬁel | s, were
eval uated. Accordin t he cel r ef rred t
"ef fector cel | € ate\/ﬂ%‘?’%é‘“‘flﬁ‘g le\zhé l‘lfjé‘?g%ﬁéa]lés nggbOt PSS g hE’PB Eﬁsas
“tumor cells’ mmoe&wcregf&@& w%f‘é hBeoducePREd ﬁpmhlsyo Th A%mm WREhew! ogy was
used, in 15 which 3-(4,5-D nethylthiazol-2-yl)-2,5-di phenyltetrazolium

brom de (MIT), felh calfi seriiy (jeb). dNgual \solwé@mféhlsmxtﬂ@r inglvgling agenetntiagopef pl e, by
reduct ase fé‘zy ot bé‘oét{@hnea&%bq{&ilﬂ‘xﬁ ?661?1”0‘} hl%ngmedhx\A} %r?ﬁkljoﬁ dyigh Prior to

anal ysi s of " cyt ot oXxi’Ci ox day "S8di um
dodecyl sulfat elfi(cﬁﬁswf:imoitﬂ sltaﬂderdm(deeicjsﬂhﬂr ’R(chndlted(mp)es oéthe. n)anifblat will

di ssol ve formazan i s, added_to. eac ectrophot onef r jn 20 ich the
amount of | i ghfectsf and/erpangfractigg g @P@g CO‘%IP%H\PQF 53{?5%[%64 %Of’ﬁéa‘"r nge of
about 500 nun mlﬁgb%ncégpmh@oqb@m ti)%dzd@b’totlhﬁl s'i&hytdewwea W%?e@hvé‘i@” i's
measured, is then used to determ ne t e nunbers of living cells in the

assayed wel | s, eachladdgde three different wells containing the white blood cells and growth

15  medium, for a total of eighteen wells. In addition, 1,000 [U/ml IL-2 were introduced
into three positive control wells containing the mononuclear cell-growth medium
mixture. Three negative control wells included only the mononuciear cell-growth
medium mixture, with no immune modulators. Three effector cell-only negative
control wells also included only the mononuclear cell-growth medium nixture,

20  while three target cell-only negative control wells included only 100 ul of growth
medium.

The mononuclear cells were incubated with their respective imimune
modulation compositions (except for the three negative control wells) in the
presence of 5% CO; at a temperature of 37°C and 100% humidity for 48 hours.

25 Following incubation, about 30,000 K-562 cells were introduced into each
well, except for the three effector cell-only negative control wells, that contained
mononuclear cells and growth medium. The 96-well plate and the mixtures 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 pl) of the MTT solution was introduced into each mononuclear



t he nunber of living cells in one or nore control wells into which no test
conpositions were added. 25 The conpositions that were eval uated incl uded
Transfer Factor Advanced FM avail able from 4Life Research; Transfer Factor
Pl us AdvancedTM ' also available from4Life Research; Composition A which
i ncludes both transfer factor and an el evated anount of nanofraction

nol ecul es; Conposition B, which includes-2transfer factor, an el evated
anount of nanofraction nol ecules, and other ingredients that are 30 believed
to enhance i nmaine:rsyGlRedi@altimbt gell-ddoandinaetll oNhevbaail pacf ThaplaRhae

col ostrum nanofraction_nol ecul es from chi cken eggs; and interl eukin-2
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white bl ood cel | s fhatlewatgdtbis fushistitiatienttise Hf-weh plabd wardceniifoged alensity 5

di ent trif i t ' i Hi st ), densi t
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RPM 1640 gr ovik teashimpngnuplearomsil apd fugpor egll-corfaining WHc) spacHorholsdieines of

this mixture {AChUdhg EmEAIREAL ARty 1Pa 30UELSDOPOR i digadl 00d cell's

in 100 | of culture nedium were i uced 1T nto erent wells of a
st andar d 96- wedd!l-qhtireng Relt.olfibt intashied opticgd Ideissityfwas ieentusedh®f determiredhor and/ or

dar d 96- wetdl-phiiriog Rolt o top eyt st or - and
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each added to §dpiEBe MifdwaiemimuRl | s containing the white blood cells and
growh 15 nedium for a total of eighteen wells. In addition, 1,000 U m
IL-2 were introduced into t&F€e pUsi Qe cBROY ADWEILS cont ai ning the

mononucl ear ceyha gttt R SRELHIEnsIT S dlPreq TNIRRREAAING, ERdI0l el | s

i ncluded only e no gr owmt ure, wth no inmune
nmodul at ors. Theagpositioacihcuding the 1bAl yf thepeatitiveeontanODglis thebvgagel aqpticalncl uded

only the onucl ear.cel | - growt h dium m xture, .20, whil hree target
celi-only megat§asdy B%tﬁF f%?eg?/{gqcf°§ Cig_ﬁ'8?1¥c§‘8%ftlt¥ﬁ FORLEY Y e_ﬁls’c?f‘_dmm CAEHE UM The
nononucl ear cebjiaVdinsity SIS Bkt dt11tIMB} Fegh@RPRBrbVRellTHRE (%)

represents the percentage of target cells thal have been killed by NX cells in each

well that also contained a tested immune modulation composition. The results are

presented in the following table:

20
TABLE 8

Immune Modulation Composition Cl (%) Relative Activity
Transfer Factor Advanced ‘ 43.1 55

Transfer Factor Plus AdvgggquM 38.5 49
Composition A 603 77
_Composition B 37.9 4
Nanofraction molecules, colostrum | 779 | 100
0 =5 G

These data, which arc also depicted in the chart of FIG. 4, show that
compositions including nanofraction molecules, particularly those from bovine
25 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.,



nodul ati on conpositions (except for the three negative control wells) in the
presence of 5% CO2 at a tenperature of 37C and 100% hum dity for 48 hours.
25 Fol | owi ng i ncubation, about 30,000 K-562 cells were introduced into each
wel |, except for the three effector cell-only negative control wells, that
contai ned nononuclear cells and growh nmedium The 96-wel|l plate and the
mxtures inits wells were again incubat2ad in the presence of 5% CO2 at a
tenperature of 37C and 100% hum dity for 48 hours. 30 The MIT sol ution,

havi ng a conce&ipakition AodndComgpoMiibh @) atibale K galld mere flkttdipthanwas pr epar ed

in accordance with knomg,&fﬁjandard techgeﬁ ues. Twenty mcroliters (20 |) of
the MIT sol ut iBRPGEEoNSI3t ek dareirastion BaleU!fbnonucl ear - 21- cel | - growt h

medi um tunor cel | - @QNtAINYIaR Ritkek RoPholRnSPicBh molklcdles, by WG Rl and the

contents of its well's were ag‘uln incubated in the presence of 5% CO2 at a
t enper at ur e ofco@p@smdthm@%t madsﬂeyfacﬂohutlse nanpadtion naﬁ@muﬂ%frmyrbdﬁsur S.
Foll ow ng this fi i hcubation tlfue at5
about 1, 505 ﬁ%“frg?y ENe oLt Ijr%neng’t e %ec?lg’g]p ? he éaltjed’ep RATL (I i qui d)
was renoved fsnlﬁ;e&te;aﬁimlmlsgsteraan;E@ndntxﬁg t}dlanrﬂtthyftsaﬂsfe@mwte nﬁE)M&O) vvas
introduced intg .to each nonopucl ear cell_ and tugcg%tpgel | - cont ai nj nq

spect r ophot on@R¥LY RpEUgERsPegEic FOPPORELLR ithe gallam BPriign QE fhepubiggt's

wavel engt h of pdQnREst@h. each cell-containing well. The measured optl cal
density was then used to determ ne the 10 cylotoxic index (%9 (C (%) of
the NK cells, as aé&’hmmoeddmd togethen, dhetreshlis abEXAMRLES ﬁlﬂlrmgghthe fol | owi ng

formul a: Cf' ( %t{aQe%e tra&%fepgec? oS rgg?lt]e déggx’g m‘f’ & o Fhich: n&%' cal

density of “eac TPg rresp ste corposition, Tncluding

the fL-2 of thebjpas ihintveeGPNémn @b resfdd rh(ffrehhl@kl@f\aﬁﬁag'm@nlﬂylt@pithogeﬁs gensity of
the three effector cell-only negative contr s the_ average

optical densi toyhestingdgsaeq Fﬁté’éstg‘r%@t"o&e}f‘x (igﬁsn%@é‘t‘igbg ﬁ%‘f“f‘ﬁ‘ollp“t\/‘b‘lﬂi’ & The

Cl (% represqggt&r}.‘gyergﬁﬁ&qﬁg Q(gg,lt?foqu,q% ¢gld s that have been killed by NK
cells in each hat al so contalned a ¥ested i mmune nodul ati on

conposi tion. The r &SNAMELESS thyougls 2 nise ghowthahide additionp hextraatshefracion TABLE 8
15 immune modulator molecules to compositions that include transfer factor may
fortify and enhance the immune modulation (e.g., of T helper cells, T memory cells,
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 lo 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.



| mmune Modul ati on Conposition CI % Relative Activity -Transfer Factor
Advanced' TM 43.1 55 Transfer Factor Plus Advanced 38.5 49 Conposition A
60.3 77 _ - Conposition B 57.9 74 Nanofraction nol ecul es, colostrum 77.9 100
Nanof raction nolecules egg 68.7 88 1L-2 77.0 84 These data, which are al so
depicted in the chart of FIG 4, show that conpositions including
nanofracti on nol ecul es, parti cuI arly thodéd- from bovine 25 col ostrum are
about as effective as or nore effective than IL-2 at eliciting NK cell
activity agai nistankthssgxampiothaability of Mblllsetocmwwstirtdbsmbletmatogbmcwdél t ransfer

R L T R I s e DR

ef fectively t e tHeQoRPST 4 budiet tdal byl @ﬁkam@ruoﬁap@t(wmnwlecwﬂue}sm tBh addi ng
as little as 2% nore nanofraction _nol ecul es to a conposition

that incl udes acHveraprat kitlerNK)asls, ﬁam*?aa@s.am{sws@ﬁw@mwy%ost 5 action
by ”O”Spec'sf' CnGAROPERRSr &118; ete. Na P A4 ﬁé fog{xjsefi?ﬁ(;/ G@ahcmﬂé@Eﬁ% PRELI on of a

subj ect's immune system onplementing t tra actor to
elicit acti V|ttajnsﬂayfaamisgﬁmlmptemdfwldl angdpgidned tasmouht eflmenefedctioneuinaned porti on
of the subject’ i ﬁ#‘s)tem When considered together, the results of
EXAMPLES 5 thr%??d’lll 9”& e%‘ nstrate that transfer factors regulate and prinme
T hel per cells, which enable a subject's inmune systemto respond nore

qui ckly and eff|C|entIy t o pat hogens and ot her undeS|red entities. In

addi tion, EXAMPLES PglthOHglwlgﬁor?gwg descripiton qoRRnsmanyspesifics; diescothowdyiobnhance

the activi, g)y Ye IndTRITBY Q/ lifnft rlgsche w gi%sér@ ﬁrﬁgﬂtlfbn b xﬁ&eﬁjﬁg\y{%ﬂﬂﬁgt he

addi ti on of extra nano ractl tor ecu
conposi tions tiliedratiogs afdemt ohtisfpersedtyqireferrodigmbédmentsy Samthrgnbaerce t he

of transter 1 CTBRTEE S et Rg RSt BhER AP fet Hew B ant e
scope of the present invention. Features from different embodiments may be
employed in combination. The scope of the invention 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.



factor. A nethod of nodulating the cell-nediated i nmunity of a subject
includes 20 admnistering (e.g., enterally, parenterally, etc.) a
conposition including nanofraction nolecules to the subject. The

nanof racti on nol ecul es may be adm nistered alone, or as part of a
conposition that consists essentially o nanof racti on nol ecul es, or they
may be adm nistered with a conposition'é%ﬁg., a conposition such as that
set forth in TABLE 4 or TABLE 5) that includes transfer 25 factor.

Adm ni stration may occur on a regulagjgg '§ in an effort to maintain an
overall balance in the subject's cell-nediated imunity, or it may be
effected in response to an infection, an autoi munc di sorder, tissue
transpl ant, or another event that affects (activates or suppresses) the
cel | - medi at"&epti AedyS:of the subject. Administration of conpositions that
i ncl ude nanofraction i mune nodul ator 30 nol ecules in accordance with
teachi ngs of the present invention is believed to nodulate cell-nedi ated
i mmune acti vity lbased emmphyish drogodddtingeednmoe syskanpf @ subjestdesi red

cell -nedi ated i.nmmune activity (e.g., autoinmunity, etc.) may be reduced.
-23- As anGPHBYS'B&anple, the ability of T cells to renove undesirable

pat hogens, ,agxiRk kronfSsoRkReIt iMRRAS oabla®reMbi don8iSts eSdéftlalBSofGRdleAaNescel | s and
ot her aberrant or nutated cells, fromthe body of a subject (e.g., by

activating T hebhpeng rofgwlar peights ofighinest abautt3009 Dadaglydingnenwiigetgn ki | | er
(NK) cells, by in [ | pecific inmmunity by 5 enabling T nmenory
cells, etc.) nayngﬁggﬁggg?gghggggggd enhanced, particularly when transfer
factor is adm nistered with an additional anobunt of nanofraction immune
nodul at or nol ecul es. Al t hough the foregoing_qgscriptlon cont ai ns nﬁny
specifics, thesé shodhgceBrositiay YelaBds e He CompesiConsists se5pealbt ¢ he
pr esent in%?ﬂ%%&ﬁacht nmerely as providing illustrations of sonme of the
presently preferred enbodi ments. Simlarly, other enbodinents of the

i nvention may be devi sed which do not depart fromthe spirit or scope of

the present inventio Features from di f.ferent enbodi nents may be enployed'
in conbination.gThe gh%ﬁ@nESMQQﬂfﬁC%ygﬂt¥ f MR E%ef ore, indicated and 15

limted onkyohy dxbi8ctREOGSE oLindthife AOSLIHRItKat iRURes BAMUNAIBBLISI0r M at her than
by the foregoing description. Al additions, deletions and nodifications to

the invention agwleukshawag medgcelan waightsrofualto abgut h9.A0@ Be. meani ng and scope
of the clains are to be

4. The composition of claim 3, including at least about two percent, by
weight, of the extract that consists essentially of immune modulator molecules having

molecular weights of up to about 3,000 Da.

5. The composition of claim 4,
wherein the extract that consists essentially of immune modulator molecules having
molecular weights of up to about 3,000 Da comprises an extract of bovine
colostrum and makes up about 2%, by weight, of a dietary supplement of the
composition,
the dietary supplement further including:
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.



enbraced thereby. -24- CLAIM5S What is clainmed is: 1. A conposition for
nodul ati ng an i nmune system of a subject, conprising: an extract froma
source of imune nodul ators that consists essentially of nolecules having
nol ecul ar wei ghts of at nobst about 3,000 Da, including nanofraction inmune
nodul at or nol ecul es. 2. The conposition.gt claim11, wherein the conposition
consists essentially of the extract. 3. The conposition of claim1, further
conprising: another extract of a source of imune nodul ators that includes

i mmune nodul at or 6. mol Faait@spdsaiong clath 8cfotranlated itgintsagf actipity of @lbawst ont0, 000

Da. 4. The cqnposition of c|aim3, includi at. | east ahout two percent, by
wei ght, of hd resmarycells M@Ipeb%'issatné né@éﬁg#ﬂﬁem'v SRR S HIRE RO B 1

mol ecul es hayjy MgkrrafPdSRuhRE ¥l ghts of up to about 3,000 Da. 5. The
conposition of claim4, wherein the extract that consists essentially of
i mmune nodul at or nol ecul es having nol ecul ar weights of up to about 3,000 Da

conpri ses an ext act qﬁegqxgﬁgmn%gkﬁﬁﬁ%ugbﬁ&g$ﬁ§§§%g#leg&ggﬂ“f@6 by wei ght,

of a dietary suppl enen conposition, ary suppl enent further
i ncl udi ng: abibuteda®Yimyuneacpity, of a di etary suppl ement conprising an

extract of bovine colostrumand consisting essentially of inmune nodul at or
nol ecul es havi ng nol ecul ar wei ghts of up to about 10,000 Da; and about 30%

by weight, of a giet aWco%H:BE’i'ti@ﬁ?d?timF&ngiﬁhﬂﬁe‘ﬁmcﬁ&%_r&oﬁﬁﬁsi)@' k. -25- 6. The
conposition of claim5, formulated to increase activity of at |east one of T
menory cel | gn immive¢ pedulgiéng eomponentneansistéig i | | er cel | s agai nst pat hogens,

cancer cell's,  and, aheniant, Al INASE c6Ridiiy of « AIREXGATBPELAGALO! ¢l ai m 6.
unaesire

fornmul ated to decCrease
immune modulators, an upper molecular weight cutoff of the first extract

being about 10,000 Da, the first extract including:

transfer factor; and

nanofraction immune modulating molecules having molecular weights of
about 3,000 Da or less;

a second part from a second source physically discrete from the first source and
consisting of a second extract of a source of immune modulators, an upper
molecular weight cutoff of the second extract being about 3,000 Da, the
second extract including:
nanofraction immune modulating molecules having molecular weights of

about 3,000 Da or less; and

a third part consisting of powdered chicken egg yolk.

9. The composition of claim 8, wherein the first source is a first quantity of

bovine colostrum.

10.  The composition of claim 9, wherein the second source is a second

quantity of bovine colostrum.

11. The composition of claim 10, wherein the second part comprises at least

about two percent of a total weight of the immune modulating component.



cell-nedi ated i mmune activity. 8. A conposition for inproving inmmune
function, conprising: an immune nodul ati ng conponent, consisting of: a
first part froma first source and consisting of a first extract of a source
of inmmne nodul ators, an upper nol ecul ar wei ght cutoff of the first extract
bei ng about 10,000 Da, the first extractpd-ncluding: transfer factor; and
nanof racti on i mune nodul ati ng nol ecul es havi ng nol ecul ar wei ghts of about
3,000 Da or less; a second part froma second source physically discrete
fromthe first sadar ceThﬂdomms'nkinsifichgndl whesgoond extract of a source of

i mmune nodul at of.f of th cond extract
bei ng about ! @‘e@@bp*ﬁaco"f @885@8&‘??5&‘? %}]tﬁgf hSdmITHARR G119 ﬁﬁﬁaﬁlgm i mune
nodul ati ng nol ecgb@sodtariang ol ecul ar wei ghts of about 3,000 Da or |ess;

and a third part consisting of powdered chicken egg yol k 9 The conposition
of claim 8, tbm@rrélphﬁﬁmplﬁﬁeﬁ9bo%é9‘i’°dl§ﬂ?e§0@l WFlrgbrtofqgt‘ammw meduly g ne

col ostrum 10. T 8@ S|t|on of claim9, wherein the second source is a
second quantity OIP ovine colostrum 11. The conposition of claim 10,
wherein the second part conprises at |east about tvvo percent of a total

wei ght of the |m]1# dul ati.n con‘gonent -26-. 12 osition of claim
11, wherein: the [first* PAROSLgHFRrIQ gové[}gd[ﬁ‘fm'é‘gtfﬁ'}?f‘o?}f&“‘é’f)‘ﬁl “wei ght of the

i mrune nodulaﬁt“hnﬁne%ap@ﬁﬁ@@o Jﬁj;\glmtchﬁslgtmgro@i part conprises about 30% of the
total weight of the inmmne nodul atin conponent. 13. A conposition for

i mprovi ng i mune affusiooivdered cwings P%bqvgﬁe colpstrimmeanestigdi R At stsopotiberiant
consisting of: a firs f 0 sisting of a
first group of bovi neEOlBg{YﬁgEng%&ﬁ?}%ln%%ﬁU?ar “Q?rﬁ\g]:[%ogﬁﬁaﬂr)&ﬁm&eelr%msgﬁ@f t he bovi ne
col ostrum molecules of the first group being about 10,000 Da or less;

a separate, second powdered extract of bovine colostrum consisting of a second
group of bovine colostrum molecules, molecular weights of the bovine
colostrum molecules of the second group being about 3,000 Da or less;
and

powdered egg yolk.

14.  The composition of claim 13, wherein the second powdered extract of
bovine colostrum comprises at least about two percent of a total weight of the immune

modulating component.

15. The composition of claim 13, wherein:

the first powdered extract of bovine colostrum comprises about 68% of the total weight
of the immune modulating component;

the second powdered extract of bovine colostrum comprises about 2% of the total weight
of the immune modulating component; and

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

modulating component.



nol ecul es of the first group being about 10,000 Da or |ess; a separate,
second powdered extract of bovine col ostrum consisting of a second group of
bovi ne col ostrum nol ecul es, nol ecul ar wei ghts of the bovine colostrum

nol ecul es of the second group being about 3,000 Da or less; and powdered
egg yol k. 14. The conposition of claim-23, wherein the second powdered
extract of bovine colostrum conprises at |east about two percent of a total
wei ght of the inmune nodul ating conponent. 15. The conposition of claim13,
wherein: the firbt potwlemmdnexodudingsbmposiions cewpising:um conpri ses about 68%
of the total ight. aof the.inmne | ating c nent . 1h nd powdered
extract of Wo?\%@ﬁ Oggls%rtc?ﬁﬁ%n(]:n& nerrpgdé{’gggrﬁ’(a)th e%%cgg&gﬁg' '(,r)lf’ éﬁ %\(Kéllﬁgtﬁfs of the
i mrune nodul at i ngitls MIRRIRNNVEiIgARGf gRatepthanl 8060 Dahol e egg yol k conpri ses about
30% of the total weight of the inmune nodul ating conponent. -27- 16. An

i mmune nodul ating conposition, conprising: an extract of a source of inmune
nodul ators, the tr ki i ST .t h nol ecul ar wei ghts of
greater than 3,0% Daaﬁqtelé?%#ﬂgg%g%&]ti’on Sﬁ&gﬁq";‘fsh’?@ie, further conpri sing:
anot her ext amther etrachef tho souwres @fimmume medniathul, dtecamsihet érdraahlotking inrtneact

| acki ng i mmune podul.ator.g wth nolecul a Lghts eater than 10,000 Da.
18. The conpositT8 ulf%[f’rséY' W?lf“?lflarvmeég}ﬁf ﬂf@\é‘%%ﬁm 5(8{)0@%8' t he anot her extract
are derived from physically discrete quantities of the source of immune
nodul ators. 19. The conpositign of claim 18, wherein the source of inmune
nodul ators conptd sesTIEEeMResition oitldit 7o vherepy thei eretfachiand the anaths esieém  20.
The conposi 4 9ol fRInRpRYstRily bR uafRIRGE fleRBarce SO NiReknSiuldoRr 0duct

derived therefrom

19.  The composition of claim 18, wherein the source of immune modulators

comprises bovine colostrum or a product derived therefrom.

20.  The composition of claim 19, further comprising:

egg yolk or a product derived therefrom.





