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The successful application of transfer factors (TF) for immune wellness depends
upon the understanding of its biological functions in nature and as a dietary
supplement. Needed is a consensus among TF experts and those using TF about the
roles of TF in human and animal wellness.

It is the purpose of this review to move the conversation about TF toward this
consensus. The literature on TF is broad in scope, international and spans over 60
years of research reported in scientific journals, proceedings and texts. This review
employed the literature database at 4Life Research LL.C and that of the National
Institutes of Health via the Pub Med database. The databases were queried using
synonyms for the three general functions of transfer factor to extract those
publications that describe antigen specificity, non-specific immune enhancement or
immune regulation (Table 1). The numerous reports were examined for results and
opinions based on controlled research data. Those papers selected for this review
were chosen for their scientific merit and the demonstration of significant description
of data supporting properties that have biological implications for immune
physiology and immune wellness. Only a few clinical reports are cited due to small
sample size or inadequate control observations, yet suggesting immune functions for
this important group of unique peptides.

Note : The references are organized in three groups. The citations showing the name
and year are citations from the 4 Life database. Citations with a number are
additional references supporting the data discussed. Lastly a bibliography from
Medline Pub Med for TF publications provides addition background.

Education Function:

Transfer Factor is the informational molecule that provides for specificity of antigen
recognition and hence immune memory. For the sake of brevity and ease of
communication this attribute shall be called the Education Function. Over the span
of six decades research has evolved from the early clinical observations in human
subjects to very precise molecular research. The data are very conclusive. TF is the
means by which the immune system recognizes potential threats and then stores that
information on the surface of long lived T Cell Lymphocytes as an integral part of
the T cell receptor.

The transfer of immune information from donors with immune information to
immunologically “naive” recipients was first described contrary to popular notions
by Chase (1945). In this work, whole leukocytes from sensitized guinea pigs were
transferred to un-sensitized guinea pigs and in so doing conferred Delayed Type



Hypersensitivity (DTH) skin responses in the naive animals. DTH is a manifestation
of cellular recognition and localization to the site of antigen. DTH occurs over a
period of 24 to 72 hours and is confirmed by histology revealing a local mass of
mononuclear cells. This reaction is that of the Purified Protein Derivative (PPD)
used clinically today for screening and detecting persons immune reactive to TB.

Chase’s work likely inspired Lawrence in 1949 to extract small molecules from
leukocytes from humans sensitized and skin reactive to tuberculin. The dialysate of
these ruptured leukocytes is called DLE or dialyzable leukocyte extract. It is the
DLE that transferred the information that made tuberculin non-reactive subjects
reactive and in a very short time after receiving the DLE from tuberculin reactive
subjects. Later Lawrence (1955) showed that similar “transfers” of immune
information could be conducted with microbial substances from streptococci.
Lawrence (1957) went on to demonstrate antigenic exposure created specificity in
DTH reactions and that could be induced in donors by exposure to unique antigen
and only present in the DLE after exposure. Moreover, he was able to serially
transfer immune memory via DLE from one donor to a recipient, establishing that
the information in DLE is replicated in sufficient cells so as to be transferred to
persons well removed from the original DLE administration. Thus it is appropriate
that Lawrence be credited with coining the term “transfer factor” after his definitive
work.

This in vivo work in the limited numbers of human subjects had its detractors citing
the uncontrolled variables in the human pathogen exposure history and immune
physiology. Hence when Valentine and Lawrence (1969) ran immune information
transfer experiments, but this time 7z vitro some of the criticisms were addressed.
They demonstrated that a soluble factor from sensitized white blood cells could
transform naive cells into PPD responsive as measured by cell proliferation iz vitro by
measuring DNA synthesis in cloning cells. This demonstrates clearly that
“educated” lymphocytes will proliferate in the presence of the antigen to which they
are programmed. Ascher (1974) went on to repeat this work in a more refined and
reproducible in vitro assay and demonstrated specific cell proliferation effects of
antigen on TF educated cells. They also showed that this was not a non-specific
adjuvant effect. An adjuvant effect would cause the proliferation of all lymphocytes
regardless of TF informational priming.

Salaman (1975) took the work a step further and documented that TF-DLE was not
species specific. The work showed that human DLE from PPD reactors could
sensitize guinea pig lymphocytes that in turn when exposed to tuberculin would
show evidence of recognition in the leukocyte migration inhibition (LMI) test. LMI
1s a correlate of cellular immune responsiveness measured by cutaneous DTH. LMI
1s the effect of cytokines secreted from stimulated T Cells that retard migration of
mononuclear cells away from a well in agar media when they are educated and
exposed to the recognizable antigen. In vivo this effect is said to be chemotactic and a
cellular immune response draws and hold mononuclear cells to the site of infection
or antigenic challenge. Today we know these functions arise as a result of
programmed cytokine secretion by activated T cells.



The work by Bell (1976) and others (Burger 1976, and Cohen 1976) showed very
clearly that naive lymphocytes must be “educated” by TF-DLE before they would
proliferate in response to antigen. This is the first inference that TF “educates” the
immune system and that concept has persisted to date.

The clonal expansion of educated lymphocytes is a critical step for infection control.
The rapid increase in specific T cell clones in necessary for prompt pathogen
reduction. The data further suggests that the TF in DLE was the recognition factor
for the antigenic “educational” commitment of the T lymphocyte necessary for
antigen recognition and the all-critical clonal expansion. The immune system highly
regulates the clonal expansion process, such that is does not occur without ample
immune justification. This control is critical to avoid gross immune response
inefficiency and autoimmunity.

The properties of human DLE were further refined by Lawton (1977) were in they
used ultra filtration and gel chromatography to further isolate and concentrate the
active components of DLE. The concentration of the factor provided for more
vigorous DTH responses when the sensitized recipients’ were tested with antigen.
This suggests that the educational role of TF is somewhat dose dependent, although
they did not do a formal dose titration experiment. It may well be that the dose of the
TF information influences the number of educated and responsive T cells and thus
the magnitude of the response.

In mice, the experiments by Rifkind (1977) demonstrated that DLE sensitization
occurring within 24 hours to three different types of microbial antigens. There was
no evidence of a non-specific adjuvant effect. Other researchers confounded the
interpretation of the research to date when they described a non-specific cell
proliferation response. This led some to conclude that TF from DLE was not antigen
specific. Wilson and Fudenberg (1979) fractionated DLE and were able to sort out
some of the confusion. They showed that yes indeed there was both specific and non-
specific fractions and effects as measured through the LMI test.

The suggestion the TF in DLE might be non species specific was addressed by
Schindler (1979) and Klesius (1979) Here they showed that human and bovine DLE
could sensitize mice and do so to novel antigens that mice could not be exposed to
naturally. This work thus strongly suggests TF from DLE is active across species and
inducible to novel antigens. It refutes the notion that antigenic recognition is
specifically orchestrated by encoding in the genetic information. This further
supports the premise of strict antigenic specificity for TF and cell recognition.

To further elucidate the mechanism of immune information transfer of TF DLE it is
useful to find a way to precisely block the transfer of antigenic recognition
information. Borkowsky and Lawrence (1980) succeeded. When a specific antigen
was linked with polystyrene and it would still bind to the transfer factor. The
combination however blocked the sensitization of naive lymphocytes. When tested
the animals showed negative LMI tests whereas the positive uncoated controls gave
positive LMI test showing evidence of antigenic education. If there were other



mechanisms for antigen information transfer, the blockage experiments would have
failed or otherwise given equivocal results.

As immunology entered the era of molecular biology, Kirkpatrick’s group (1986)
performed as series of elegant experiments with mice TF DLE to the novel antigens
ferritin and cytochrome C from other species. They were able to induce cell-mediated
immunity to these antigens as measured in the footpad assay. The footpad assay is a
proportional swelling reaction to injected antigens like that of DTH. Moreover they
were able to show that antigen binds specifically to the transfer factor produced to it
by lymphocytes. It binds much like antibody binds to its antigen and antibody
chemistry provides a good correlate to understanding TF specificity. To confirm the
specificity of the passively acquired T Cell immunity Kirkpatrick (1986) synthesized
novel poly-amino acids and demonstrated DTH is mice administered the specific
DLE. There was no cross reactivity with other slightly dissimilar peptides thus
confirming the molecular specificity of TF.

The Kirkpatrick group went on to conduct the definitive research on the molecular
nature of TF from DLE. They demonstrated that binding it to its corresponding
antigen on a column and then eluting the TF from the column could purify a unique
antigen type of TF. Thus the TF obtained in quantity was for only one type of
antigen and confirming this in a series of DTH footpad assays (1994). Then
Kirkpatrick (2000) revealed that any TF molecule has a constant region of about 10
amino acids and that this is the region that binds to the T cell receptor. He showed
this by synthesizing the peptide and and then demonstrated that naive T cells were
blocked from receiving TF docking and no DTH could be observed. He went on to
suggest that 20 to 30 amino acids make up for the variable region on TF and this
region codes for the specificity and provides for the 3 dimensional recognition of
antigen.

Currently molecular immunologists are intensely researching this interaction at the
complex T cell receptor. The specific recognition of antigen at the T cell receptor is
aptly described as “docking (7). To “dock” is to match the conformations of the
recognition peptide (TF) with the antigen in a lock and key type interaction. The T
cell receptor and interaction occurs as what is called the “immune synapse” and this
process can be visualized experimentally and reveals many other cofactors that are
also involved at the synapse (8).

From all of this research a model emerges of TF specificity that is analogous to the
“foot print in the sand”. Feet and TF have similarities that may allow for some cross
reactivity yet specific enough to prevent misidentification that could precede
autoimmune reactions. The information in the sand imprint is a natural process that
can be manipulated. It can be transferred naturally as well as exogenously.

At this time, from decades of research, we can confidently infer that TF is the
immune memory molecule and the informational determinant of the adaptive
immune system. It provides for the specific immune recognition and resistance
provided by exposure, vaccination and maternal transfer via cord blood or
colostrum.



Testing the ability of TF to modulate disease is a logical question for researchers.
Can TF administered exogenously alter the infection and the outcome of a disease?
Perhaps the real test of TF specificity and ability to fore arm the immune system
come from challenge infection models with pathogens of known potential for
morbidity and mortality. It is one thing to show a specific DTH or immune cell
proliferation and yet it may be insufficient or unable to protect the animal from
potentially lethal challenge.

Addressing this question Smith (1983) protected naive mice from lethal salmonella
infection with a murine derived TF DLE (1). Fayer (1989) was able to confer
immunity in neonatal calves from potentially lethal diarrhea from the parasite
cryptosporidium, by the administration of a bovine derived TF. Crytosporidia infect
the intestinal epithelium and have an intracellular cycle of infection. Effective T cell
immunity is necessary for the protection and resolution of the severe diarrhea it
causes. In humans with advanced HIV infections this parasite and the infection it
causes may be a major cause of mal-absorption of nutrient in AIDS patients. Using
bovine colostral TF, Borkowsky (1989) orally administered TF to such patients. It
achieved control of diarrhea and stool pathogen elimination in most patients in this
small trial. It did suggest however that orally administered colostral TF was
efficacious in some patients.

Pizza (1986) created a bovine TF to Herpes Simplex One (HSV1). This virus has a
high lethality for mice. Similar challenge studies with mouse specific mouse derived
TF and HSV 1 provide corroborating data (Huang 1987). Pizza (1999) went on to
demonstrate that orally administered specific TF significantly reduced the clinical
recrudescence of human oral and genital herpes.

Perhaps one of the more definitive works and the basis for a USDA vaccine license is
that of Schuler and Wilson (1989). Cows were vaccinated with the swine
transmissible gastroenteritis (TGE) virus. Colostrum from these cows was harvested
and processed by ultra filtration to exclude molecules greater the 10 KD. The ultra
filtrate was fed to neonatal pigs and subsequently challenged with a potentially lethal
dose of the virulent TGE virus. Animals that received the TGE colostral TF had a
70% reduction of mortality over controls. This work demonstrated the necessary
efficacy data to obtain a vaccine license. More importantly it reveals that cow
colostrum is a source of TF that (1) can be readily processed for its TF content, (2)
that the TF can be induced by exposing the cow to antigen (TGE), (3) the colostral
TF is absorbed and effective orally beyond 48 hours in neonates, and (4) the TF can
confer a protective immune response.

Given this work with a variety of species, sources of TF and different disease agents
it is clear the educational function of TF can provide for significant immune
protection from infectious disease and is the direct consequence of immune
recognition provided by exogenous TF.

The work with Bovine colostrum documenting it as a source of TF does raise some
questions about how it may or may not be similar to DLE, since DLE is the substrate
that most research reported here and elsewhere is predicated.



The question about how the mammary gland protects itself and its role in protecting
the health of the neonate was the focus of some research that addresses the question
about colostral TF and that of DLE. In 1977 Bennett (2) examined the secretions of
the bovine mammary gland days prior to parturition. They showed the secretion
contained myriads (>50K/ml) of small mononuclear cells that were subsequently
shown to be T Cells of the CD4+ and CD8+ types (6,14). The cells were mostly
viable yet large percentages were in the stages of cell death or apoptosis. At the time
of parturition the volume of secretion greatly increases and has the characteristics of
whole colostrum. Ultra filtrates of this colostrum are shown to provide TF immune
attributes like those of DLE.

The ungulate (cloven hoofed animals) placenta is four layers thick. Unlike primates
and some other species small and large peptides do not cross the placental barrier,
thus colostrum is the only source of both passive (antibody) and active (TF) immune
protection for the neonate. It is well established that colostrum deprived ungulate
neonates perish soon after birth from pathogens known to be controlled by specific
antibody or specific cellular immunity in their colostrum fed counter parts (9,13).

From the forgoing and in the absence of controlled research suggesting otherwise, it
is clear that the small peptide called transfer factor is created by immune cells for the
purpose of generating information that becomes immune memory. This immune
memory is similar if not identical in all higher animals, is active across species lines,
1s active orally and is pivotal for the protection and resolution of infection. Transfer
Factor is the immune memory molecule with the primary purpose to educate the
naive T Cell and create a lasting cellular immune memory.

Enhancement Function:

The available evidence suggests that TF from any source has abilities to enhance or
otherwise support immune functions and the mechanism appears to be separate but
related to its educational functions. Just the same, the immune enhancing effects
appear to be quite significant yet confounding. The less than additive or linear
mechanistic observations of this effect may be due to the conditional or situational
signaling that occurs in the highly regulated immune control systems. Thus the
distinction between the enhancing and balancing effects of TF may well overlap
significantly.

Gallin (1974) reports that TF DLE subfraction had chemotactic abilities for
neutrophils and to a lesser extent monocytes when injected into the skin of rhesus
monkeys. The sub fraction of the DLE was 5KD or less in size. This finding suggests
that TF DLE 1n and of itself does not contain cytokine substances that would attract
and hold monocytes. Most of the cytokines and interleukins are much larger in size.
This affect as observed in other studies, occurs when TF primed and antigen
stimulated T cells generate a positive LMI response from cytokines secreted by the
activated lymphocytes.

An insight into the molecular role of TF DLE came from the work of Sandler (1975)
where they examined the effect of TF on the intracellular signaling molecule, cyclic



nucleotide (cGMP). TF DLE increases cGMP in monocytes and it has a role in
allowing the expression of immune functions of these cells. They did not
differentiate which mononuclear cells hence this may apply to the NK cell as well
and an early identification of how TF improves NK function. Similarly, a
nonspecific fraction of TF DLE was able to augment skin DTH to novel and PPD
injections. This augmentation was mild and did not confer reactivity in non-
sensitized persons, thus suggesting it is different from the antigen specific
components of TF DLE (Krohn 1976). Archer (1976) further elucidated this
phenomenon #n vitro demonstrating a fraction of TF DLE that non-specifically
enhances lymphocyte proliferation to antigen. Littman (1977) confirmed this work
using the lymphocyte blastogenesis response to antigen and sub fractions of TF DLE.
Wilson (1979) provides similar results looking a factions and their effect on the LMI
assay and demonstrate antigen dependent and independent fractions.

The regulatory interleukins play a pivotal role in immune responses. Alvarez-Thull
(1996) working in Kirkpatrick’s lab, reports that mice exposed to HSV had spleen
cells that elaborated IL-2 and INF gamma and little or no IL4 or IL.10 in response to
TF DLE. In particular IL2 is a potent up regulator of THI activity and a down
regulator of TH2 responses, whereas 1.4 and 10 have the opposing effect.

The NK or Natural Killer T Cell does not use or require antigenic recognition to
peruse its functions, yet there is strong evidence that TF or some fraction thereof has
potent NK cell activity. Hamprecht (1989) reports that an acid DLE fraction
specifically stimulated mononcytes shown to be CD16 or NK cells. The activity of
these cells in the K562 NK cell assay was markedly enhanced by the DLE fraction.
Remarkably similar work by Doelker (1989) also demonstrated activity of monocytes
against tumor cells. These monocytes were CD3- and CD8- and CD16+ and thus
NK cells. Some of the NK cells also have a CD8+ receptor. This basic fraction differs
slightly form the acid fraction described by Hamprecht yet have similar biological
function and most likely interact with different NK cell receptors. This fraction was 1
KD in size.

Bovine and avian derived transfer factors were evaluated in an in vitro NK cell assays
using pooled mononuclear cells from healthy adults. TF from a single species and
when combined in various ratios yielded an 80 to 98% increase in the NK cell
destruction of the K562 target cancer cells. This result was greater than that for IL-2
at 88%, thus TF may effect the elaboration of the other cytokines like IFN gamma
(10). Similar results were obtained in a variant NK assay with sub fractions of TF
2.5 KD or less, thus this enhancing fraction is likely distinct from transfer factor per
se that has a molecular size of approximately 7 KD (Kirkpatrick 2000).

The first report of TF improving the humoral or antibody responses was in rabbits.
Here TF DLE quite substantially increased the antibody titers to unique antigens in
vaccinations. Roda (1978) further suggests that the TF may be acting on the T Helper
Cell that facilitates enhanced antibody production via the shift from IgM to high
titers of IgG. Salaman (1979) notes in a brief report that TF DLE was given with



sheep RBC’s it produced a distinct rise in anti-RBC titers over controls. Hence for
some time we have had early reports of antibody enhancement, yet the mechanism
appears to be circumspect through the TH2 cell system.

The first and only report of the effect of TF on the S-IgA antibody system originated
from the R and D labs of 4life Research (3). The work demonstrated that TF given
orally significantly influenced Salivary SIgA. Healthy adults given TF containing
products increased the salivary SIgA in 100% of the subjects by 73%. There was a
trend that suggested the biggest increases in SIgA production occurred in those with
lower baseline levels although it was not a prerequisite.

There are many reports of the clinical use of TF in persons with immune
compromise and opportunistic infections. Most of these are persons with diseases
that compromise, like HIV, and those with inherited conditions. These reports while
quite interesting do not shed any mechanistic information about the actions of TF,
apart from some evidence of temporary immune reconstitution.

Note worthy are two unpublished observations of children and adults with low
CD4+ counts from HIV AIDS. In both observations very low CD4+ counts of less
than 400/ul (the clinical definition of AIDS) responded with rapid increases in
CD4+ counts in a matter of months. Most if not all of the patients were on anti
retroviral therapy (ART) concurrently. These drugs are shown to improve CD4+
counts but over a period of months to years and not in a few months as observed
with TF and ART combined (5). The other clinical reports of note, involve persons
with chronic Candida infections, the absence of normal T cell function and the
ability of TF therapy to provide improvement of clinical and immunological
parameters (Mobacken 1980, Littman 1977). The authors do suggest that antigen
specific and non antigen specific actions of TF appear to be involved.

Several reports suggest that there is a component of TF and TF DLE that has
hemopoetic properties. Barnet (1999) shows that TF DLE stimulates cytokines that
hemopoetic properties. 1L-3 is known to be hemopoetic. It has yet to be show to be
elaborated in response to TF. Young horses infected with S. equi become
lymphopenic, the degree to which is a mortality risk factor. In an intervention trial
blood cell count data suggested that TF that was included in a complete nutritional
supplement may have improved the lymphocyte count coincident with less severe
lymphadenopathy and milder clinical disease (11).

As an experimental model radiation induced immune compromise and bone marrow
suppression is very well documented. The use of TF DLE improved hemopoesis and
the survival of irradiated mice. TF in vitro also appeared to complement the action of
IL-3 on irradiated progenitor cells (Vacek 2000, 2002). Goleva (1999) demonstrated
that TF improved immune rehabilitation and survival in irradiated mice that were
subsequently challenged with a virulent strain of S. aureus.



Immune Balance and Modulation

The immune modulation or regulatory balancing of immune functions is one of the
least appreciated properties of TF. Traditional physiological models regard immune
system effectors as being either protagonistic or antagonistic with distinct chemical
and biological properties. The concept that one moiety can have both functions in
immune regulation has not been suggested until recently with the studies on the less
than 2.5 KD fraction of TF (4). Yet as early as 1976 there was a clear suggestion that
TF DLE has some regulatory function (Mueller 1976,Mischak 1979). They suggest
that a fraction of DLE potentiates a DTH reaction to unique antigen by down
regulating a suppressor substance from T suppressor cells (now referred as T reg
cells). Holzman (1983) suggests there are both suppressor and inducer fractions in
DLE. Since this was a skin test model it was not possible to discern if these were
discrete fractions or simply attributes unique to the cell donors for the DLE.
Lawrence (1986) proceeds to advance the notion that both suppressor and inducer
fractions exist. Looking back this may have been the first suggestion of dual immune
functions for TF DLE.

Rosso di San Secondo (1996) moved the concept of immune suppressor factor to the
molecular level. They showed that a small peptide of less than 1KD inhibited
lymphocyte transformation to the mitogen PHA, by blocking DNA synthesis in these
cells. The peptide prolonged skin graft survival in mouse allografts. The researchers
suggest this peptide is distinct from the 3.5 KD “suppressor” peptide described by
Borkowsky (1983). Similarly, research on bovine colostral lymphocytes showed these
T cells to be unresponsive to PHA, unlike those in circulation (2).

The first suggestion of differential regulation by DLE arose from the lab of Ojeda
(2005). In response to pro-inflammatory components of gram negative and gram-
positive bacteria, DLE reduced TNF alpha and increased IL-6 and 8 productions in
activated monocytes. It also was shown to increase cCAMP. In other studies DLE
under different conditions DLE increased cGMP the antagonist.

This modulation may have a very pragmatic clinical effect. Sepsis will cause the
elaboration of vasoactive cytokines the effects of which produce hypovolemic shock.
Sonia Mayra (2007) was able to modulate this septic effect with DLE therapy.

Interesting and perplexing properties of TF ultra filtrates with a cut off of 10KW and
with the smaller sub-fractions of 2.5 KD or less were observed in the assay of T cell
competence. The Immuknow Test is an FDA diagnostic for evaluating the
robustness of T cell immunity using a non-specific lectin stimulant PHA. The
Immunknow test is used to titer the correct dose of immune suppressive drugs in
transplant recipients while protecting some immune responsiveness to ward off viral
infection.

TF and the smaller fractions had a dose response modulatory effect on the typically
robust response to PHA in healthy adults. Paradoxically those persons that had
lower CMI response to PHA had larger responses when the small fraction TF was
added to the test system. Thus the smaller fraction appeared to have conditional or



situation response capabilities. Similarly in an antigen response assay similar to the
Immunknow Test. When the TF sub-fraction was added with antigen it amplified
the CMI response. In some persons with high CMI responses to an antigen the sub
fraction lowered the response, further suggesting situation specific modulation (4).

More work needs to be conducted to ascertain the biology of this fraction. In
conclusion its interesting to note that in humans maternal lymphocytes cross the
placenta and impart immune information yet do not constitute any discernable graft
versus host like reaction in the fetus or neonate (12). It may well be this modulating
factor has this unique primary purpose and why colostral lymphocytes are non PHA
responsive.

Summary

Transfer Factor (TF) host of molecules consists of those in the size of less than 10
KD have at least three distinct biological immune system functions. TF is produced
by mononuclear cells of the immune system, in circulation and those found in organs
like the spleen and lymph nodes. TF can be extracted and refined from these cells
thru a process of cell disruption and ultra filtration using membranes with a 10KD
nominal pore size. In nature free transfer factors can be found in colostrum and in
egg yolk. Research data suggests that TF is very similar, if not identical across
species lines.

Education

Transfer Factor has an immune system education function. Encoded in the variable
region of the memory function molecule is the allosteric complementary peptide
(ACP) that forms a three dimensional specific docking site within the T cell receptor.
The molecule is a specific “foot print in the sand”. This specificity allows for the
highly accurate identification of microbial and other foreign antigens by the immune
system while guarding against the formation of immune memory directed toward
self-antigens. It is the basis of immune memory created from exposure to disease
agents, vaccines or by passive transfer of the maternal memory thru colostrum or the
egg yolk. TF is active through oral ingestion or parenteral injection. Naive T cell
receptors bind to the constant region of the TF memory molecule. Digestive
enzymes, stomach acid or moderate heat do not alter its abilities.

Enhancement

The TF molecules are shown to be supportive and enhancing of immune function in
and of themselves in a non-antigen specific manner. Confounding our
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understanding they also appear to work in coordination with antigen specific factors
in some aspects of immune function. In particular and perhaps most significant is the
ability of the molecules to augment Natural Killer cell (NK) destruction of “self”
cells that are altered by either viral infection or tumor transformation. This
augmentation, confirmed in multiple assay formats, reconfirms this relationship of
TF to enhanced NK cell function.

TF fractions increase cGMP in monocytes and this is associated with an up
regulation of their function and may be the transformation of a resting monocyte to a
so called “angry” mononcyte that is very active in phagocytosis and antigen
processing. This processing is thought to be the manner in which microbial antigen
becomes the template for the ACP TF. The presence of antigen TF facilitates
blastogensis and cloning of T cells; this appears to be complementary and apart from
antigen recognition. Antigen recognition and clonal expansion releases many
cytokines including IL-2, a know T cell immunity enhancer. Thus some of the
enhancement effects of TF may be via secondary mediators.

TF’s function is not entirely limited to cell mediated immunity. The term CMI tends
to ignore that fact that B Cells are immune cells that interact with T cells in the
process of responding with antibody to immune challenge. Thus to find that TF
augments antibody product through interaction with the T Helper cells is quite likely
as the T Helper cells play role in the antibody class shift from IgM to IgG to IgA.
Studies on this TF role have indeed shown this effect as well as an enhanced
production effect on SIgA originating from Plasma cells.

The apparent ability of TF to accelerate immune reconstitution coincident with ART
in AIDS patients is most interesting and promising. The immune mechanism must
involve the non-specific functions of TF. However, the Retrovirus HIV may or may
not have antigenic similarity to other bovine Retrovirus such that some cross
reactivity may exist.

Balance

Immune response must have tight control mechanisms to conserve immune
resources, prevent autoimmune reactions, and turn down immune reactions once the
threat is passed. Several researchers show fractions that modulate. The work showed
either enhancement or suppression, but not both in the same context. This may have
been an artifact of the experimental design. More recently these small fractions in TF
where shown situationally to both up and down regulate T cells from the same
persons. These fractions may exemplify the elaborate command and control
discretion of the immune system. More over the balance between the TH1 and TH2
Helper cells systems benefits from the direct and indirect abilities of TF and its
smaller fractions appear to conditionally regulate proper and effective immune
responses.
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Table 1. List of Transfer Factor Search Terms

Category

Education

Enhancement

Balance

Synonym

Antigen

Antigen specific
Binding

Cell mediated immunity

Leukocyte migration inhibition
Delayed Type Hypersensitivity or DTH

Natural Killer Cells
Cytokines

CD4, CD8, CD16
Phagocytosis
IL2,IL12

TH1, TH2
Antibody
Blastogenesis

Skin test

Suppressor
Modulation

T Regulatory Cell
Interleukins
TH1, TH2

The selected references: (Name)(Y ear)

Education
Year |Author Title Pub Vol [N | Page PMID | 4Life
o) #
1945|Chase, MW |Transfer DTH in Guinea pigs from sensitized donor Pro. Soc 59 134
leukocytes Exp Bio and
Med
1949 |Lawrence HS |The cellular transfer of cutaneous hypersensitivity to |Pro. Soc 71
tuberculin in Man Exp Bio and
Med
1955|Lawrence HS |The transfer in humans of delayed skin sensitivity to |J Clin Invest| 34 219-32 1317
streptococcal M substance and to tuberculin with
disrupted leukocytes.
1957|Lawrence HS, |Effect of specific antigen on release from human J Clin Invest| 36 908-9 1769
Pappenheime |leukocytes of the factor concerned in transfer of
r AM delayed hypersensitivity.
1969|Valentine FT, |Lymphocyte stimulation: transfer of cellular Science 165|8|1014-6| 580472 | 1326
Lawrence HS |hypersensitivity to antigen in vitro. 9 4
7
1974|Ascher MS, |In vitro properties of leukocyte dialysates containing |Proc Natl 71 4| 1178- | 452463 | 1314
Schneider FT, |transfer factor. Acad Sci U 82 0
Valentine FT, SA
Lawrence HS

12




1975|Salaman MR |Studies on the transfer factor of delayed Immunolog | 26 1069- | 485950 | 1702
hypersensitivity. Effect of dialysable leucocyte y 80 7
extracts from people of known tuberculin sensitivity
on the migration of normal guinea-pig macrophages
in the presence of antigen.
1976|Bell PH, Tao |Lymphocyte antigen sensitivity as a requirement for |In: Transfer 705-8 1103
N, Keirns 1], |blastogenic response to transfer factor. Factor:
Colucci DF, Basic
Snedeker EH, Properties
Schaffer SA, and Clinical
Brockman JA. Appliations.
Academic
Press, NY
1976|Burger DR, |Human transfer factor: effects on lymphocyte J Immunol |117 782- | 956653 | 1309
Finke JE, transformation. 800
Nolte JE,
Vandenbark
AA, Vetto RM
1976|Cohen L, Leucocyte dialysates require precommitted, antigen- |In: Transfer 61-74 1038
Holzman RS, |reactive cells to augment lymphocyte proliferation. Factor:
Valentine FT, Basic
Lawrences Properties
HS. and Clinical
Applications
. Academic
Press, NY
1977|Lawton JW, |Human transfer factor prepared by dialysis, J Immunol 16 119-29| 881554 | 2035
et al. ultrafiltration and gel chromatography: biological Methods
activity in local transfer of skin sensitivity.
1977|Rifkind D, Transfer of delayed hypersensitivity in mice to Infect 16 258-62| 68930 | 1691
Frey JA, microbial antigens with dialyzable transfer factor. Immun
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