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NANOFRACTION IMMUNE MODULATORS , immune modulators , they are referred to herein as 
PREPARATIONS AND COMPOSITIONS " nanofraction ” immune modulators and as “ nanofraction ” 

INCLUDING THE SAME , AND ASSOCIATED molecules . 
METHODS Nanofraction immune modulators may be obtained from 

a variety of different types of source animals . Examples of 
CROSS - REFERENCE TO RELATED source animals include , but are not limited to , mammals 

APPLICATION ( e.g. , cows ) and birds ( e.g. , chickens ) . Without limiting the 
scope of the present invention , nanofraction immune modu 

This application is a continuation of U.S. patent applica lators may be obtained from colostrum , or even milk , 
tion Ser . No. 11 / 855,944 , filed Sep. 14 , 2007 , titled 10 produced by a mammal . As another non - limiting example , 
NANOFRACTION IMMUNE MODULATORS , PREPA nanofraction immune modulators may be acquired from 
RATIONS AND COMPOSITIONS INCLUDING THE eggs produced by birds or any other type of animal . Colos 
SAME , AND ASSOCIATED METHODS ( “ the ' 944 Appli trum , eggs , and other sources of nanofraction molecules are 
cation ” ) , now U.S. Pat . No. 10,471,100 , issued Nov. 12 , collectively referred to herein as " nanofraction sources . ” 
2019. The ’ 944 Application includes a claim for priority to The natural production of nanofraction immune modula 
the Sep. 29 , 2006 filing date of U.S. Provisional Patent tors by a source animal may be enhanced by exposing the 
Application No. 60 / 848,348 ( “ the ' 348 Provisional Appli source animal to a greater amount , or concentration , of one 
cation ” ) under 35 U.S.C. $ 119 ( e ) . The entire disclosures of or more antigens than the amount ( s ) of such antigen ( s ) to 
the ' 348 Provisional Application and the ' 944 Application which the source animal would normally be exposed . For 
are hereby incorporated herein . 20 example , if a particular type of source animal , or even a 

specific source animal , would , in its typical environment , 
TECHNICAL FIELD normally be exposed to a certain amount or concentration of 

a given antigen , the source animal's production of immune 
The present invention relates to molecules that modulate modulators , including nanofraction molecules , may be 

( e.g. , elicit , enhance , suppress undesirable activity , etc. ) 25 enhanced by exposing the source animal to an even greater 
cell - mediated immunity in a subject , including methods for amount ( e.g. , concentration ) of that antigen ( e.g. , by vacci 
generating and obtaining such molecules , preparations and nating the source animal , by placing the source animal into 
compositions that include such molecules , methods for an environment where a greater amount or concentration of 
evaluating the effectiveness of such molecules , and methods that antigen is present , etc. ) . As another example , if a 
of use . More specifically , the present invention relates to 30 particular type of source animal , or even a specific source 
small molecules , which are referred to herein as " nanofrac- animal , were typically vaccinated with a given antigen , the 
tion " molecules that modulate cell - mediated immunity . source animal's production of one or more nanofraction 

immune modulators could be enhanced by increasing the 
RELATED ART exposure of the source animal to an antigen ( e.g. , by 

35 exposing the source animal to an increased concentration of 
The ability of antibodies to provide and transfer immunity the antigen , a more effective or more virulent form of the 

is well known and widely researched , as are the character- antigen , etc. ) , although the nanofraction molecules are not 
istics of antibodies and the mechanisms by which antibodies themselves believed to be antigen specific . 
are produced . Known processes may be used to partially , substantially , 

Not so well known or so widely researched are the roles 40 or completely purify nanofraction immune modulators from 
transfer factors , which includes a family of molecules hav- other molecules present in the nanofraction source animal 
ing molecular weights of between 3,500 Da and 7,500 Da , from which they are obtained and , optionally , to concentrate 
play in modulating cellular , or T - cell - mediated , immunity . the nanofraction immune modulators . Such processes 
Over time , the understanding that those of skill in the include , without limitation , mechanical separation , phase 
pertinent art have about the characteristics of transfer factors 45 separation ( e.g. , separation of aqueous and non - aqueous 
and their roles in an organism's immune system has components from one another ) , precipitation , centrifugation , 
improved and continues to improve . filtration ( including microfiltration , with a molecule weight 

While further research continues to shed light on the cutoff ( MWCO ) in the range of about 12,000 Da down to 
characteristics and functions of a wide variety of immune about 4,000 Da , and nanofiltration , with an MWCO of less 
system components , there may be a large number of poorly 50 than about 4,000 Da ) , dialysis , chromatographic , and elec 
understood , or even overlooked molecules that may have an trophoretic purification processes . Such processes may be 
impact on the manner in which immunity is developed , effected individually or in any combination to produce a 
maintained , conveyed , and transferred , as well as on the preparation in which one or more types of immune modu 
effects of immunity on longevity . lators are present . 

In one aspect , the present invention includes preparations 
SUMMARY of at least partially purified , substantially purified ( e.g. , to a 

degree accepted by those in the pertinent art ) , and com 
The effectiveness of various molecules in modulating pletely purified immune modulators . Additionally , the pres 

cell - mediated immunity has recently been characterized in a ent invention includes compositions that include nanofrac 
quantifiable manner . Molecules that may directly or indi- 60 tion molecules . In addition to nanofraction molecules , such 
rectly modulate cell - mediated immunity are known in the art compositions may include other components that are useful 
as “ immune modulators . ” One class of immune modulators in supporting or modulating the immune system of a subject 
includes small , or low molecular weight , nanofraction ( e.g. , ( e.g. , transfer factor , antibodies , etc. ) , as well as components 
up to 3,000 Da , up to 3,500 Da , 250 Da to 2,000 Da , 2,000 that may benefit the subject in other ways . 
Da to 4,000 Da ) molecules that elicit , enhance , suppress , or 65 Methods that include use or administration of nanofrac 
otherwise modulate a cell - mediated immune response . Due tion molecules or compositions including the same , alone or 
to the relatively small sizes , or molecular weights , of such with other immune modulators , are also within the scope of 

55 
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the present invention . Methods of use include the adminis- entire disclosure of each of which is hereby incorporated 
tration of one or more types of immune modulators ( e.g. , in herein , in its entirety , by this reference , were modified and 
raw , partially purified , substantially purified , or completely used to evaluate the activities of different molecular weight 
purified form , in a preparation , in a composition , etc. ) to a fractions from EXAMPLE 1 in a variety of conditions . The 
subject ( e.g. , a human or any type of animal that is believed 5 aforementioned assays are used to evaluate the production of 
to benefit from the immune modulation provided by adenosine tri - phosphate ( ATP ) by immune cells ( e.g. , CD4 + 
nanofraction molecules ) . The immune modulators are T helper cells , CD3 + cells ( which includes all T - cells ) , etc. ) . 
administered to a subject in an amount that increases the The amount of ATP produced by the cells may be measured 
level ( e.g. , concentration ) of a particular , administered type in a manner known in the art ( e.g. , by use of the so - called 
of immune modulator in the body of the subject to an 10 “ Luciferin reaction ” with a lumenometer ) . 
above - normal amount for the subject . Without limiting the 
scope of this aspect of the present invention , a subject may Example 2 
receive an amount of one or more immune modulators that 
is clinically effective for causing the immune system of the A first series of assays was conducted using the white 
subject to elicit a cell - mediated immune response or an 15 blood cells of healthy individuals that include , or express , 
amount that effectively enhances a cell - mediated immune so - called “ CD4 ” glycoproteins on their surfaces using the 
response by the subject . ImmuKnowTM assay produced by Cylex Incorporated of 

In addition , tests and testing methods that evaluate the Columbia , Md . These white blood cells are also referred to 
effectiveness of immune modulators are within the scope of as “ CD4 + " cells due to their expression of the CD4 glyco 
the present invention . As an example , a T - cell immune 20 proteins . Expression of the CD4 glycoprotein distinguishes 
function assay may be used to evaluate the ability of a so - called “ T helper " cells from other types of white blood 
potential immune modulator to modulate the activity of cells , including other T - cells . 
( e.g. , production of adenosine tri - phosphate ( ATP ) by ) one The components of the ImmuKnowTM assay test kit were : 
or more types of cells that participate in cell - mediated a standard 96 - well “ Assay Plate , ” including removable eight 
immunity , either alone or in conjunction with other mol- 25 well strips ; a “ Sample Diluent , ” which includes growth 
ecules ( e.g. , antigens , mitogens ( which induce mitosis , or medium and a preservative ; a “ Stimulant , ” which includes 
cell replication , etc. ) . phytohemagglutinin - L ( PHA - L ) ( a substance from beans 

Other features and advantages will become apparent to ( e.g. , red kidney beans ) that is known to nonspecifically 
those of skill in the art through consideration of the ensuing stimulate mitosis ( a process in which a cell grows and splits 
description and the appended claims . 30 into two new cells ) and , thus , the preparatory production of 

adenosine tri - phosphate ( ATP ) in white blood cells ( i.e. , a 
BRIEF DESCRIPTION OF THE DRAWINGS " mitogen ” ) ) , introduced into the remaining four " stimu 

lated ” wells of the eight well strip , diluted in growth medium 
In the drawings , FIGS . 1 through 4 are graphic illustra- and a preservative ; “ Dynabeads® * CD4 , ” which are mag 

tions of the results of various tests performed on composi- 35 netic sample purification beads coated with mouse mono 
tions that incorporate teachings of the present invention . clonal anti - human CD4 antibodies and are carried by a 

buffered saline solution with bovine serum albumin ( BSA ) 
DETAILED DESCRIPTION and preservative ; a “ Wash Buffer , ” which includes a buff 

ered saline solution with BSA ; a “ Lysis Reagent , ” which 
It has recently been discovered that small molecules in a 40 includes a hypotonic basic solution with detergent , a “ Cali 

variety of molecular weight ranges are useful in modulating brator Panel ” with ATP concentrations of 0 , 1 , 10 , 100 , and 
the activity of immune cells . The following EXAMPLES set 1,000 ng / ml ; a “ Luminescence Reagent ” including luciferin 
forth the acts that were performed to reach these conclu- and luciferase in a buffered solution , which reacts with ATP 
sions . to create light in an amount indicative of the amount of ATP 

45 to which the Luminescence Reagent has been exposed ; and 
Example 1 a “ Measurement Plate ” with 96 wells that have opaque 

boundaries ( i.e. , walls and bases ) . 
Using known processes , including phase separation , pre- One eight well strip of the 96 well Assay Plate , which may 

cipitation , filtration , microfiltration or nanofiltration , and be referred to as a " control strip , ” was used to provide 
dialysis , a variety of molecular weight fractions were pre- 50 controls , including four “ nonstimulated ” ( NS ) control wells 
pared from both bovine colostrum and chicken eggs . The and four " stimulated ” control wells . 
molecular weight fractions that were obtained from bovine Another eight well strip of a 96 well Assay Plate , which 
colostrum were : 250 Da to 2,000 Da , 2,000 Da to 4,000 Da , may be referred to as a “ test strip , ” was used for each sample 
4,000 Da to 8,000 Da ( which includes transfer factor , and to be tested . Four of the wells of each strip were designated 
was included for the sake of comparison ) , and 8,000 Da to 55 as “ nonstimulated ” wells , while the other four wells of each 
12,000 Da . Similarly , 2,000 Da to 4,000 Da , 4,000 Da to strip were “ stimulated ” wells . Fifty microliters ( 50 ul ) of 
8,000 Da ( which includes transfer factor , and was included Sample Diluent was introduced into each of the four “ non 
for the sake of comparison ) , and 8,000 Da to 12,000 Da stimulated ” wells of the control strip , while 25 ul of Sample 
molecular weight fractions were prepared from chicken egg Diluent was introduced into each of the " nonstimulated ” 
yolks . The molecular weight fractions were then dried to 60 wells of each test strip . Twenty - five microliters ( 25 ul ) of 
powder form ( e.g. , by spray drying , freeze drying , etc. ) . Stimulant was introduced into each of the four " stimulated ” 

Various assays were then conducted using these prepara- wells of the control strip and into each of the four “ stimu 
tions to evaluate the effects of molecules in each fraction to lated ” wells of each test strip . 
modulate the activity of cells that convey cellular immunity In addition to the Sample Diluent or Stimulant , a 25 ul 
( e.g. , CD4 + T helper cells ) . Specifically , assays of the type 65 sample of one of the molecular weight fractions identified in 
disclosed in U.S. Pat . Nos . 5,773,232 and 6,630,316 and in EXAMPLE 1 was introduced into each of the eight wells of 
U.S. Patent Application Publication 2005/0260563 , the each test strip . More specifically , each of the molecular 
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weight fractions of EXAMPLE 1 was reconstituted in In addition to transferring samples , several wells of the 96 
Sample Diluent and diluted with a volume of Sample well Measurement Plate were reserved for 50 ul samples of 
Diluent to provide three different concentrations that would the various ATP concentrations of the Calibrator Panel 
ultimately , upon addition of a 25 ul sample to a well , solutions . 
respectively amount to the addition of 10 ug , 100 ug , and 5 One hundred fifty microliters ( 150 ul ) of the Lumines 
1,000 ug of the dried powder to the well . cence Reagent was then added to each well of the Measure 
A 1 : 3 ( blood : “ Sample Diluent ” ) dilution of a blood ment Plate that included either a test sample or a sample of 

sample , which had been gently agitated to uniformly dis- Calibrator Panel solution . The luminescence from each well 
tribute its constituents , including white blood cells , was 
prepared . Seventy - five microliters ( 75 ul ) of diluted blood 10 well provides an indication of the amount of ATP present in was then measured . The measured luminescence from each 
was added to each well of each strip . The contents of the that well . The amount of ATP present in each well is , in turn , wells were then mixed ( e.g. , by placing the plate on a shaker indicative of an amount of metabolic activity within the cells plate for about 30 seconds ) , then incubated at a temperature 
of 37 ° C. in a 5 % CO , environment for about 18 hours . ( i.e. , CD4 + cells ) from which the contents of each well of the 
Once incubation was complete , the contents of the wells 15 Measurement Plate . In the samples that were derived from 

were again mixed ( e.g. , by placing the plate on a shaker plate cells that were nonspecifically stimulated with PHA , a 
for about three minutes ) . Thereafter , the solution including relatively high level of ATP is expected to be present . The 
the Dynabeads® sample purification beads was mixed to addition of an immune modulator ( e.g. , from one of the 
homogenously suspend the Dynabeads® sample purification fractions identified in EXAMPLE 1 ) would increase or 
beads within the liquid by which they were carried ( e.g. , 20 decrease , or modulate , the metabolic activity in CD4 + cells 
with a vortex ) . As noted above , the Dynabeads® sample that was nonspecifically stimulated by PHA . 
purification beads in this example include magnetic beads The results of such testing are set forth in the following 
coated with mouse monoclonal anti - human CD4 antibodies . table , with the illustrated numbers , representing the mean 
Fifty microliters ( 50 ul ) of the Dynabead sample purifi ( average ) amount of ATP produced by the white blood cells 

of each subset : cation bead - carrying solution was added to each well of each 25 
strip . 
The contents of the wells of each strip were again mixed TABLE 1 

( e.g. , on a shaker plate for about 15 seconds ) , then allowed 100 ug 1000 ug 
to set , or incubate , at room temperature for a duration of Sample 
about 15 minutes . The process of mixing and incubation was 30 Non - Stimulated then repeated . The mouse anti - human CD4 antibodies on the 2,000 Da ( NS ) Dynabeads® sample purification beads bind only to white Stimulated with 
blood cells exhibiting the CD4 glycoprotein . During this fraction 
incubation , CD4 + white blood cells , which include T helper % reduction in 

cells , were immobilized by , or bound to , the mouse mono- 35 2,000 Da to clonal anti - human CD4 antibodies on the Dynabeads® 4,000 Da Stimulated with 
sample purification beads . Colostrum 

Following incubation , the contents of each well were % reduction in 

mixed again ( e.g. , for about 15 seconds to about 30 seconds 4,000 Da to on a shaker plate ) to resuspend the Dynabeads® sample 40 8,000 Da 
purification beads . The contents of each well were then ( includes TF ) 
introduced into a magnetic field ( e.g. , by placing each eight % reduction in 

fraction PHA stimulation well strip in a magnet tray available from Cylex ) , in accor 8,000 Da to dance with the protocol set forth in the instructions that 12,000 Da Stimulated with 
accompany the ImmuKnowTM assay . When subjected to the 45 Colostrum 
magnetic field , the Dynabeads® sample purification beads % reduction in 

PHA stimulation are pulled to one side of each well in which they are present . 2,000 Da to The remaining contents of the well may then be removed 4,000 Da 
( e.g. , aspirated with a pipette , etc. ) and the beads and T Egg fraction 
helper cells washed one or more times ( e.g. , three times , 50 % reduction in 

each with 200 ul Wash Buffer ) to substantially purify the 4,000 Da to 
8,000 Da 

Two hundred microliters ( 200 ul ) of Lysis Reagent was ( includes TF ) 
then added to each well . Following removal of the contents Egg fraction % reduction in 

PHA stimulation of each well from the magnetic field , the contents of each 55 
well ( i.e. , the Dynabeads sample purification beads , cells 
attached thereto , and the Lysis Reagent ) were mixed ( e.g. , These data show that in the non - stimulated tests , where 
for about five minutes on a plate shaker ) . The Lysis Reagent cells were not exposed to PHA , each of the 4,000 Da to 
disrupted the membranes of the CD4 + cells that were 8,000 Da molecular weight fractions ( from colostrum and 
immobilized by antibody on the Dynabeads® sample puri- 60 egg ) , both of which are known to contain transfer factor , 
fication beads . Among other things , ATP was released from stimulated additional metabolic activity in the CD4 + white 
the lysed cells . blood cells . These data confirm the ability of transfer factor 

Once cell lysis was complete , the contents of each well to up - regulate cell - mediated immunity . 
were again subjected to a magnetic field , pulling the Dyna- Conversely , the 4,000 Da to 8,000 Da colostrum and egg 
beads® sample purification beads within each well to one 65 fractions down - regulated the nonspecific ability of PHA to 
side of the well . A 50 ul sample was then transferred from stimulate metabolic activity in CD4 + cells . Since PHA is an 
each well to a corresponding well of the Measurement Plate . artificial , nonspecific stimulant , the down - regulation of its 
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activity by transfer factor , which participates in cell - medi TABLE 2 
ated immunity , is not surprising . It is believed , and previous 
research has shown , that transfer factor helps balance , and Sample Control 10 ug 

even focus , immune activity by T - cells ( e.g. , by helping the Non - Stimulated 
cells “ remember ” their primary purpose , by reducing auto- 5 2,000 Da ( NS ) 
immunity and associated disorders , while improving activity fraction CMV 
against undesirable entities , such as infection of a subject's % increase in 
body by microorganisms ( bacteria , viruses , etc. ) , etc. ) . The CMV stimulation 
down - regulation of PHA - stimulated activity by T - cells 2,000 Da to 

10 4,000 Da Stimulated with appears to confirm this role of transfer factor in cell 
mediated immunity . % increase in 

CMV stimulation Similar results were seen in a number of other molecular 4,000 Da to 
weight fractions that do not include transfer factor , including 8,000 Da 
the 250 Da to 2,000 Da colostrum fraction ( both up- 15 includes TF ) Colostrum regulation and down regulation ) , the 2,000 Da to 4,000 Da fraction CMV stimulation 
colostrum fraction ( up - regulation ) , and the 2,000 Da to 8,000 Da to 
4,000 Da egg fraction ( up - regulation and down - regulation ) . 12,000 Da Stimulated with 

The 8,000 Da to 10,000 Da colostrum fraction also caused fraction % increase in 27.8 
up - regulation of activity in CD4 + white blood cells that 20 CMV stimulation 
were not stimulated with PHA and down - regulation of PHA 2,000 Da to 

4,000 Da Stimulated with stimulation of metabolic activity in CD4 + white blood cells . Egg fraction 
These data establish that immune modulators other than 

CMV stimulation transfer factor are present in at least the 250 Da to 2,000 Da 25 4,000 Da to 
colostrum fraction , the 2,000 Da to 4,000 Da colostrum 8,000 Da 
fraction , and the 2,000 Da to 4,000 Da egg fraction . The ( includes TF ) Egg fraction % increase in immune modulation capabilities of the “ nanofraction mol CMV stimulation ecules " present in each of these fractions has been at least 
partially confirmed by the experiment that is set forth in 30 
EXAMPLE 3 . The data obtained from the testing conducted in this 

EXAMPLE 3 demonstrate that , in the presence of an antigen 
( i.e. , a specific stimulant , as opposed to the nonspecificity of Example 3 a mitogen , such as ConA or PHA ) , the three non - transfer 

35 factor - containing colostral fractions enhance the activity of 
A second series of assays of activity induced in a healthy the tested T memory cells to CMV to a degree that is 

individual's white blood cells exhibiting the CD3 glycopro- comparable to ( the 10 ug samples of the 250 Da to 2,000 Da 
tein ( i.e. , CD3 + cells ) , which are known to include all and 8,000 Da to 12,000 Da colostrum fractions ) or exceeds 
T - cells , including so - called “ T memory ” cells . Specifically , ( the 10 ug and 100 ug samples of the 2,000 Da to 4,000 Da 
Cylex's T - Cell MemoryTM assay was used . The protocol of 40 colostrum fraction ) the ability of the comparably sized 
Cylex's T - Cell MemoryTM assay is very similar to that set samples of the 4,000 Da to 8,000 Da , transfer factor 
forth in EXAMPLE 2 , with the following exceptions : 25 ul containing colostrum fraction to enhance the activity of the 
of the Stimulant , which included Concanavalin A ( ConA ) tested cells when exposed to CMV . 
instead of PHA , was only introduced into the " stimulated ” 
wells of the control strip , while 25 ul of a 1:10 dilution of Example 4 
cytomegalovirus ( CMV ) vaccine was added to the " stimu 
lated ” wells of each test strip ( for a final , per well dilution Another set of assays was conducted to determine 
of 1:50 ) ; mouse anti - human CD3 antibodies were immobi- whether or not either the nanofraction immune modulator 
lized to the surfaces of magnetic beads ( per instructions molecules ( i.e. , the immune modulators of the 2,000 Da to 
accompanying the T - Cell MemoryTM test kit ) to prepare the 4,000 Da colostrum fraction ) or the transfer - factor contain 
Dynabeads sample purification beads ; and the Dyna- ing fraction ( i.e. , the 4,000 Da to 8,000 Da colostrum 
beads® sample purification beads were added to the blood fraction ) could modulate ( e.g. , enhance ) the immune 
samples , Sample Diluent , Stimulant ( if any ) , and sample memory of a subject who had recently been exposed to a 
fraction ( if any ) before the initial incubation . 55 high dose of a particular antigen . Specifically , a blood 

In the T - Cell MemoryTM assay , antigen is used in place of sample was obtained from an individual who had been 
a mitogen ( e.g. , PHA ) so that the ability of the T memory exposed to an influenza virus , which causes a systemic 
cells to recognize a particular antigen may be evaluated . infection , and suffered from influenza symptoms for four 
Notably , the intensity of the light emitted from each well of weeks . 
the Measurement Plate is less , as T memory cells make up The assay was conducted in the manner described in 
only a portion of the cells that have been bound to antibody EXAMPLE 3 , using the Cylex T - Cell MemoryTM assay in 
molecules of the Dynabeads® . accordance with the instructions provided with that assay 

and set forth in EXAMPLE 3 , except an influenza antigen , 
The results of these assays are set forth in the following in the form of 1:25 dilution of the influenza vaccine manu 

table , with the illustrated numbers representing the mean 65 factured by Aventis Pasteur of Paris , France , for the 2006 
( average ) amount of ATP produced by the white blood cells 2007 flu season ( for a final , per well dilution of 1 : 125 ) , was 
for each sample ( and amount ) tested : used in place of the CMV vaccine of EXAMPLE 3 . 
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The results from that assay are set forth in the following It is believed that by including nanofraction molecules , 
table : even in very small amounts , in preparations that also include 

transfer factor ( and which may also include baseline levels 
TABLE 3 ( i.e. , those levels already present in the source ( e.g. , colos 

5 trum , egg , etc. ) from which transfer factor is obtained ) , the Sample resulting compositions will down - regulate undesired activ 
2,000 Da to NS ity by T - cells ( e.g. , autoimmunity and associated disorders , 
4,000 Da Stimulated with etc. ) , while improving , or up - regulating , desired T - cell activ 
Colostrum influenza antigen ity . The nanofraction - and - transfer factor compositions that fraction ConA 10 are set forth in TABLES 4 and 5 were developed . % increase in 

influenza antigen 
stimulation TABLE 4 

4,000 Da to NS 
8,000 Da Stimulated with COMPOSITION A 
( includes TF ) influenza antigen 
Colostrum ConA Relative Amount 
fraction % increase in 19.6 20.6 0.4 Ingredient ( by weight ) 

influenza antigen 
stimulation Bovine Colostrum fraction , upper MWCO 10,000 Da 

( spray dried ) 
Bovine Colostrum fraction , upper MWCO 3,000 Da 

The results shown in TABLE 3 ( which are also shown 20 ( nanofraction ) ( spray dried ) Chicken Egg Yolk ( spray dried ) graphically in FIG . 1 ) indicate that , when T memory cells of 
a subject who has recently been exposed to a particular 
antigen are exposed to that antigen , particularly in the The composition of TABLE 4 may also be referred to as 
presence of nanofraction molecules or transfer factor , activ- an “ immune modulating component . ” Such an “ immune 
ity of the CD3 + memory T - cells increases significantly . In 25 modulating component ” may consist essentially of a com 
fact , relatively small amounts of nanofraction molecules and bination of sources of immune modulators ( including 
of transfer factor caused an increase of about 20 % in T sources of nanofraction immune modulators ) or extracts of 
memory cell activity . In fact , it appears that the immune immune modulator sources , such as those listed in TABLE 
modulators of the 2,000 Da to 4,000 Da fraction are about 4 , or it may include other ingredients . 
as effective as the transfer factor and any other molecules Likewise , a composition that incorporates teachings of the 

present invention may consist essentially of an “ immune present in the 4,000 Da to 8,000 Da fraction in modulating modulating component , ” such as that disclosed in TABLE 4 , the activity of the tested cells . or it may include other ingredients , as set forth in TABLE 5 . The results from EXAMPLES 1-4 indicate that immune 
modulators having molecular weights in the 250 Da to 2,000 35 TABLE 5 Da , 2,000 Da to 4,000 Da , and 8,000 Da to 12,000 Da ranges 
are effective in modulating immune activity of various types 
of T - cells . Thus , by administering such immune modulators Amount ( per or preparations or compositions including the immune serving , serving 
modulators to a subject , the subject's cell - mediated immu- 40 
nity may be modulated . Ingredient capsule ) 

Based on these results , a process was developed for Composition A producing various dietary supplements ( e.g. , from ( bovine ) Zinc ( as monomethionine ) 
colostrum , ( chicken ) egg , etc. ) that include molecules of a Cordyvant TM Proprietary Polysaccharide Complex 
predetermined MWCO . For example , and not by way of 45 IP - 6 ( Inositol hexaphosphate ) Soya bean Extract ( phytosterols ) limitation , a liquid preparation of a source of nanofraction Cordyceps sinensis ( 7 % cordyceptic acids ) 
immune modulators , from which at least macroscopic par- Beta - Glucan ( from baker's yeast ) ( Saacharomyces 
ticles ( e.g. , colostrum / milk solids , egg shells and mem- cerevisiae ) 
branes , etc. ) ( e.g. , by phase separation , filtration processes , Beta - Glucan ( from Oat ) ( Avena sativa ) 

Agaricus blazeii Extract etc. ) have been removed may be forced through a filter with 50 Mannans ( from Aloe vera ) ( leaf ) pores that are sized to provide the predetermined upper Olive Leaf Extract ( Olea europaea ) 
MWCO . As a nonlimiting example , a filter that provides a Maitake Mushroom ( Grifola frondosa ) ( whole plant ) 
molecular weight cutoff of about 3,000 Da may be used . Shiitake Mushroom ( Lentinus edodes ) ( whole plant ) 

( 5 : 1 extract ) Alternatively , dialysis processes , which include use of dialy 
sis membranes having pores that provide the desired 55 
MWCO , may be used . The use of such processes provides A composition according to the present invention may be 
a “ nanofraction ” from which larger molecules , including embodied as a liquid ( e.g. , into the Rio Vida® drink available 
transfer factor , antibodies , and a variety of other molecules from 4Life Research , LC , of Sandy , Utah ) , a powder ( which 
having molecular weights of greater than about 3,000 Da , may include additional ingredients to provide a desirable 
are excluded ( e.g. , colostrum , chicken and various powdered 60 flavor , dissolution properties , and the like ) , a tablet ( which 
compositions were produced . The filtrate ( i.e. , the portion of additionally includes other ingredients , such as binders ( e.g. , 
the liquid that has passed through the filter ) may then be starch ) and the like , a gel ( in which gelatin or other ingre 
further processed by known techniques ( e.g. , freeze drying , dients may be added ) , or in any other suitable form . It should 
spray drying , evaporation to form a more concentrated be understood that , for purposes of this disclosure , the 
liquid , incorporation into a gel , etc. ) . The resulting 65 additional ingredients that are used to manufacture such 
“ nanofraction product ” may then be used alone or incorpo- embodiments of a composition of the present invention may , 
rated into other compositions . for purposes of this disclosure , merely be considered to be 

COMPOSITION B 

size = one 

150 mg 
5 mg 

440 mg 
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optional and nonessential to the composition , unless other- were replaced with the control and immune modulators used 
wise required by an appended claim . in EXAMPLE 5 , with each immune modulator having been 

diluted to a final , per - well concentration of 100 ug / ml . Example 5 The following table sets forth the results of the assay : 
5 

Nano 
tion A 

1 
1 

288 

2 
5 

13 
30 

27 
32 

51 
69 

a 

Nano TF 
XF tion B 

47 77 
150 

19 
27 Stimulated with PHA 220 234 140 

Blood was collected from an individual who had been TABLE 7 
suffering from shingles ( varicella zoster virus ( VZV ) infec 
tion ) symptoms for about four weeks . The blood was then TF Composi- Composi 
assayed using the ImmuKnowTM Control fraction XF in the manner tion B assay 
described in EXAMPLE 2 , with the sample fractions of 10 Non - Stimulated ( NS ) 
EXAMPLE 2 having been replaced with the following : ( a ) Stimulated with VZV 
a control that included no immune modulators ; ( b ) a colos Stimulated with ConA 

trum fraction having a MWCO of about 3,000 Da that had 
been spray dried ; ( c ) Transfer Factor XF® , which is cur- This data is also depicted graphically in FIG . 3 . 
rently available from 4Life Research and includes a bovine 15 As expected , transfer factor , which is present in TF XF , 
colostrum extract with an upper MWCO of about 10,000 Da , stimulated activity by the T memory cells . The addition of 
was added ; ( d ) the composition in TABLE 4 , which is a small amount of extra nanofraction molecules to the 
labeled as “ Composition A ” ; and ( c ) the composition of transfer factor significantly increased the activity of T 
TABLE 5 , which is labeled as “ Composition B. " Each of ( b ) memory cells , both with and without additional VZV stimu 
through ( e ) was reconstituted in the Sample Diluent that 20 lation . Thus , the results of EXAMPLES 5 and 6 confirm that 
accompanied the ImmuKnowTM assay , and diluted to a the addition of extra nanofraction molecules to preparations 
concentration that resulted in a final , per - well concentration that also include transfer factor , even in very small amounts , 
of 1 mg / ml once blood samples and all other liquids had will down - regulate undesired activity by T - cells ( e.g. , auto 
been added to each well . immunity and associated disorders , etc. ) , while improving , 

The results from those assays are set forth in the following 25 or up - regulating , desired T - cell activity . 
table : 

Example 7 
TABLE 6 

In another study , which was conducted to determine the Composi- Composi 30 abilities of various compositions , including the composi Control fraction tion A tions including transfer factor and extra nanofraction mol 
Non - Stimulated ( NS ) 26 35 ecules set forth in TABLES 4 and 5 , to stimulate natural 

killer ( NK ) cell activity against the human erythroblast 
leukemia cell line K - 562 , which is sensitive to NK cells , 

These results also appear in the graph of FIG . 2 . 35 were evaluated . Accordingly , the NK cells are also referred 
It is reiterated that these results were obtained at a point to herein as " effector cells , ” while the K - 562 cells are also 

in time ( about four weeks following initial infection ; i.e. , referred to herein as “ tumor cells ” and as “ target cells . ” 
during convalescence ) where , in the absence of stimulation , Specifically , MTT Assay technology was used , in which 
T helper ( CD4 + ) cell activity is expected to decrease , 3- ( 4,5 - Dimethylthiazol - 2 - yl ) -2,5 - diphenyltetrazolium bro 
although a large number of T helper cells remain in the 40 mide ( MTT ) , which is yellow , is reduced to formazan , which 
subject’s blood . T helper cell activity was stimulated only is purple , by reductase enzymes in the active mitochondria 
slightly , in the absence of the nonspecific stimulant PHA , by of living cells . Just prior to analysis of cytotoxicity , a 
the nanofraction , TF XF , and Composition A , and does not solution ( e.g. , dimethyl sulfoxide , sodium dodecyl sulfate 
appear to have been stimulated by Composition B. The ( SDS ) in dilute hydrochloric acid ( HCI ) , etc. ) that will 
nonspecific stimulation of T helper cells by PHA was , 45 dissolve formazan is added to each well . Spectrophotometry , 
however , reduced significantly by the TF XF and Compo- in which the amount of light of a certain wavelength ( e.g. , 
sition A , and to an even larger extent by the Composition B , a wavelength in the range of about 500 nm to about 600 nm ) 
as might be expected from the results of EXAMPLE 2 , as set absorbed by the solution in each well is measured , is then 
forth in TABLE 1 . used to determine the numbers of living cells in the assayed 

50 wells , relative to the number of living cells in one or more 
Example 6 control wells into which no test compositions were added . 

The compositions that were evaluated included Transfer 
At an earlier point in time ( about one week following the Factor AdvancedTM , available from 4Life Research ; Transfer 

onset of shingles symptoms ) , it would be expected that T Factor Plus AdvancedTM , also available from 4Life 
memory cells , although not present in the subject's blood in 55 Research ; Composition A , which includes both transfer 
large concentrations due to the localized nature of the VZV factor and an elevated amount of nanofraction molecules ; 
infections that cause shingles ( i.e. , relatively low blood titers Composition B , which includes transfer factor , an elevated 
of VZV ) , would have already recognized the VZV infection amount of nanofraction molecules , and other ingredients 
and be readily stimulated by the presence of VZV antigen . that are believed to enhance immune system activity ; 
Accordingly , a T - Cell MemoryTM assay was conducted to 60 nanofraction molecules from bovine colostrum ; nanofrac 
determine the effects of the nanofraction , TF XF , Compo- tion molecules from chicken eggs ; and interleukin - 2 ( IL - 2 ) , 
sition A , and Composition B on T memory cells from blood available under the trade name Proleukin from Chiron of the 
from the same patient as that tested in EXAMPLE 5. The Netherlands , which is known to enlist NK cells against 
protocol set forth in EXAMPLE 3 was followed , with the cancer cells . 
following exceptions : VZV vaccine , which had been diluted 65 Blood was obtained from five healthy donors . Known 
1:10 , was used in place of CMV vaccine ( for a final , per well processes were used to isolate white blood cells from other 
dilution of 1:50 ) ; and the sample fractions of EXAMPLE 3 constituents of the blood . Known density gradient centrifu 

a 



Transfer Factor Advanced ® 
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gation techniques ( e.g. , using a Histopaque® density gradi TABLE 8 
ent available from Sigma - Aldrich Corporation of St. Louis , 
Mo. ) were used to isolate mononuclear cells , including NK Immune Modulation Composition CI ( % ) Relative Activity 
cells , from other types of white blood cells . The mononu 
clear cells were introduced into RPMI 1640 growth medium 
with 10 % fetal calf serum ( FCS ) . Equal volumes of this Composition A 

Composition B 57.9 
mixture , including a concentration of about 60,000 white Nanofraction molecules , colostrum 
blood cells in 100 ul of culture medium , were introduced Nanofraction molecules , egg 
into different wells of a standard 96 - well plate . Reconsti 
tuted samples of the transfer factor and / or nanofraction 
molecule - containing compositions identified above , each These data , which are also depicted in the chart of FIG . 4 , 
having a concentration of 0.100 mg powder to 1 ml sterile , show that compositions including nanofraction molecules , 
deionized water , were each added to three different wells particularly those from bovine colostrum , are about as 
containing the white blood cells and growth medium , for a effective as or more effective than IL - 2 at eliciting NK cell 
total of eighteen wells . In addition , 1,000 IU / ml IL - 2 were activity against K - 562 tumor cells , while compositions that 
introduced into three positive control wells containing the include transfer factor from colostrum and eggs and 
mononuclear cell - growth medium mixture . Three negative nanofraction molecules from colostrum ( i.e. , Composition A 
control wells included only the mononuclear cell - growth and Composition B ) activate NK cells more effectively than 
medium mixture , with no immune modulators . Three effec- 20 compositions that lack nanofraction molecules . 
tor cell - only negative control wells also included only the By adding as little as 2 % more nanofraction molecules , by 
mononuclear cell - growth medium mixture , while three tar- weight , to a composition that includes transfer factor , the 
get cell - only negative control wells included only 100 ul of nanofraction molecules may boost action by nonspecific 
growth medium . components ( e.g. , NK cells ) of the cell - mediated portion of 

The mononuclear cells were incubated with their respec- 25 a subject's immune system , complementing the ability of 
tive immune modulation compositions ( except for the three transfer factor to elicit activity by antigen - specific compo 
negative control wells ) in the presence of 5 % CO2 at a nents of the cell - mediated portion of the subject's immune 
temperature of 37 ° C. and 100 % humidity for 48 hours . system . 

Following incubation , about 30,000 K - 562 cells were When considered together , the results of EXAMPLES 5 
introduced into each well , except for the three effector 30 through 7 demonstrate that transfer factors regulate and 
cell - only negative control wells , that contained mononuclear prime T helper cells , which enable a subject's immune 
cells and growth medium . The 96 - well plate and the mix system to respond more quickly and efficiently to pathogens 

and other undesired entities . In ad on , EXAMPLES 5 tures in its wells were again incubated in the presence of 5 % through 7 illustrate that transfer factor may enhance the CO2 at a temperature of 37 ° C. and 100 % humidity for 48 35 activity of T memory cells . 
hours . EXAMPLES 5 through 7 also show that the addition of The MTT solution , having a concentration of 5 mg extra nanofraction immune modulator molecules to compo 
MTT / ml Henk's saline solution , was prepared in accordance sitions that include transfer factor may fortify and enhance 
with known , standard techniques . Twenty microliters ( 20 ul ) the immune modulation ( e.g. , of T helper cells , T memory 
of the MTT solution was introduced into each mononuclear 40 cells , and NK cells ) of transfer factor and of existing 
cell - growth medium - tumor cell - containing well of the compositions that include transfer factor . 
96 - well plate . The plate and the contents of its wells were A method of modulating the cell - mediated immunity of a 
again incubated in the presence of 5 % CO2 at a temperature subject includes administering ( e.g. , enterally , parenterally , 
of 37 ° C. and 100 % humidity , this time for about four hours . etc. ) a composition including nanofraction molecules to the 

Following this final incubation , the 96 - well plate was 45 subject . The nanofraction molecules may be administered 
centrifuged at about 1,500 rpm for about five minutes . alone , or as part of a composition that consists essentially of 
Thereafter , the supernatant ( liquid ) was removed from each nanofraction molecules , or they may be administered with a 
well , and 150 ul of dimethylsulfoxide ( DMSO ) was intro composition ( e.g. , a composition such as that set forth in 
duced into to each mononuclear cell and tumor cell - con TABLE 4 or TABLE 5 ) that includes transfer factor . Admin 
taining well . A spectrophotometer was then used to measure 50 istration may occur on a regular basis in an effort to maintain 
the optical density , at a wavelength of 540 nm , of each an overall balance in the subject's cell - mediated immunity , 
cell - containing well . The measured optical density was then may be effected in response to an infection , an auto 

immune disorder , tissue transplant , or another event that used to determine the cytotoxic index ( % ) ( CI ( % ) ) of the affects ( activates or suppresses ) the cell - mediated immunity NK cells , as activated by each tested substance , using the 55 of the subject . following formula : Administration of compositions that include nanofraction 
immune modulator molecules in accordance with teachings CI ( % ) = [ 1- ( ODetr - OD . ) / OD / ] x100 , of the present invention is believed to modulate cell - medi 

where ODett is optical density of each test well correspond- ated immune activity based on physiological need . For 
ing to a tested composition , including the IL - 2 of the 60 example , undesired cell - mediated immune activity ( e.g. , 
positive control , OD , is the average optical density of the autoimmunity , etc. ) may be reduced . As another example , 
three effector cell - only negative control wells , and OD , is the the ability of T - cells to remove undesirable pathogens , as 
average optical density of the three target cell - only negative well as other undesirable entities , such as cancer cells and 
control wells . The CI ( % ) represents the percentage of target other aberrant or mutated cells , from the body of a subject 
cells that have been killed by NK cells in each well that also 65 ( e.g. , by activating T helper ( CD4 + ) cells , which in turn 
contained a tested immune modulation composition . The activate natural killer ( NK ) cells , by increasing antigen 
results are presented in the following table : specific immunity by enabling T memory cells , etc. ) may 

or it 
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also be focused and enhanced , particularly when transfer molecules having molecular weights above the second 
factor is administered with an additional amount of upper molecular weight cutoff ; and 
nanofraction immune modulator molecules . egg yolk , 

Although the foregoing description contains many spe- the first fraction , the second fraction , and the egg yolk 
cifics , these should not be construed as limiting the scope of 5 being combined with one another . 
the present invention , but merely as providing illustrations 2. The composition of claim 1 , wherein : 
of some of the presently preferred embodiments . Similarly , the first fraction includes transfer factor and immune 
other embodiments of the invention may be devised which modulators ; and 
do not depart from the spirit or scope of the present the second fraction includes immune modulators . 
invention . Features from different embodiments may be 10 3. The composition of claim 1 , wherein the egg yolk is 
employed in combination . The scope of the invention is , chicken egg yolk . 
therefore , indicated and limited only by the appended claims 4. The composition of claim 1 , wherein the egg yolk is in 
and their legal equivalents , rather than by the foregoing a dried form . 
description . All additions , deletions and modifications to the 5. The composition of claim 4 , wherein the first fraction 
invention as disclosed herein which fall within the meaning 15 and the second fraction are in dried forms . 
and scope of the claims are to be embraced thereby . 6. The composition of claim 5 , wherein : 
What is claimed : the first fraction makes up about 68 % of the total weight 

of the immune modulating component ; 1. A composition comprising an immune modulating 
component consisting of : the second fraction makes up about 2 % of the total weight 

of the immune modulating component ; and a first fraction of a first quantity of bovine colostrum , the 
first fraction having a first upper molecular weight the egg yolk makes up about 30 % of the total weight of 
cutoff of about 10,000 Da ; the immune modulating component . 

a second fraction of a second quantity of bovine colos 7. The composition of claim 1 , wherein the first fraction 
trum , the second quantity being separate from the first is obtained by separating molecules having molecular 
quantity , the second fraction having a second upper 25 weights at and below the first upper molecular weight cutoff 
molecular weight cutoff of about 4,000 Da obtained by from molecules having molecular weights above the first 
separating molecules having molecular weights at and upper molecular weight cutoff . 
below the second upper molecular weight cutoff from 

20 

a 

* 


