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ABSTRACT

Fetal stem cells used for clinical applications in humans can cause xenogenic immune reactions and impact vital
organs by immune dysregulation. Animal stem/fetal cells express glycan antigens, such as Neu5Gc. Humans do not
produce these antigens. Two major sialic acids are described in mammalian cells, Neu5Ge, the N-glycolylneuraminic
acid, and Neu5Ac the N-acetylneuraminic acid. Neu5Gc synthesis starts from the N-acetylneuraminic acid (Neu5Ac)
precursor modified by a hydroxylic group addition catalyzed by cytidinemonophospho-N-acetyl-neuraminic acid
hydroxylase-Neu5Ac hydroxylase enzyme (CMAH). CMAH was inactivated by a 92 base pairs deletion over 2 million
years ago and is non-functional in humans, Neu5Gc as well as the peptides derived from fetal cells is remarkably
immunogenic for humans and promotes inflammation, arthritis, cancer. Accumulating evidence shows that xeno-
transplantation of animal stem cells results in inflammation autoimmune responses and immune-rejection and may
cause death. Here we highlight the serious deleterious effects of the presence of Neu5Gc antigen in animal fetal cells
and the effects of presence and absence of Neu5Gc antibodies in humans acquired through the consumption of
animal products. There are many reports of immune reactions to animal stem cells and their derivatives. Insect bite-
related anti-alpha-gal and anti-Neu5Gc antibodies, and those induced by animal cells, cause “immune enhancement”
and serious allergic reactions and or immune-pathology leading to irreversible damage to vital organs in the human
body. Therefore needless to say that the use of animal stem cells and their derivatives being marketed as nutritional
supplements are harmful for human use and should not be used either as oral supplements or as peptide injections.
There is no evidence of their safety or efficacy for treating disease conditions or for their anti-aging effects. Neu5Gc
(xeno-antigen), are produced by Animal Stem/fetal Cells and the peptides derived from them. Remarkably, Neu5Gc
is a xeno-antigen for humans, and promote inflammation, arthritis, cancer, and xeno-transplantation of animal stem
cells can result in inflammation autoimmune responses and immune-rejection (GVHD) and death.
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INTRODUCTION perform the repair to injury [1-5]. Human Embryonic Stem Cells
(hESCs), due to their proliferative nature and their implicit
Stem cells ability to regenerate tissue, have the potential to treat a variety of

Stem cells are undifferentiated cells found in all tissues of the
body. Although these cells are normally kept in a quiescent, non-
dividing state, they proliferate and differentiate to replace
naturally dying cells (senescent cells) within tissues and to

degenerative diseases as well as aging. Several embryonic stem
cell lines generated from blastocyst stage (4 to 5 days post gamete
fusion) be selfrenewing and able to produce approximately 298
types of the cells in the body through the process of
differentiation and are exemplary pluripotent stem cells. Human
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Mesenchymal Stem Cells (MSCs) are present in bone marrow,
adipose tissue, and birth tissues [4,5] as adult stem cells
(multipotent).

An ideal stem cell for human clinical applications should not:
(1) Induce an immune response; and

(2) Should not require any immunosuppression. Both, immune
responses to stem cells and immune-suppression pose clinical
risks

Autologous stem cells are likely to meet the above safety profile,
although some reports suggest that autologous stem cells show
immune reactions (reasons discussed below). Allogeneic stem
cells (bone marrow stromal cells, hematopoietic stem cells, and
cells from umbilical cord blood/tissue), and an alternative
source of stem cells, inducible Pluripotent Stem Cells (iPSCs),
also present immune reactivity in human clinical applications
[6,7]. It appears stem cells, in general, may induce some degree
of immune reactivity [8,9] and may require at least transient
immune suppression. There is evidence that animal stem cells
(xenogeneic stem cells) express glycan antigens like Neu5Gc
[10,11] and therefore can potentially induce an overwhelming
Xeno reactivity in humans [12,13]. Therefore, Neu5Gc like
glycan antigens, make the animal cells very harmful, and
certainly, the human immune system does not consider these
cells as friendly as suggested [14]. The presence of Neu5Gc in
animal cells is a perfect example of the proverbial saying wolf in
a sheep’s clothing. Animal stem cells with the constitutive
Neu5Gc antigen can be nothing but a source of inflammation if
and when injected into humans and cause collateral damage in
terms of morbidity and mortality on both shortterm and long
term basis (see below).

Xeno-antigens corrupt human embryonic stem cells

In as much as hESCs, iPSCs and human MSCs have the unique
abilities for unlimited proliferation and differentiation and
potential for human therapeutics and are believed to have the
game-changing impact on strategies for disease prevention and
treatment as well as for anti-aging strategies, the use of these
stem cells has been curtailed due to their contamination by
animal cell products used to grow these cells in wvitro. The utility
of these cells is currently limited for drug screening, study effects
of stem cells in vitro, and studies of cell therapy applications in
animal models of human diseases. The problems specifically
with hESCs for their clinical use are twofold:

(1) Direct or indirect effects of xeno-contamination during their
derivation and propagation in culture media containing animal-
derived materials, such as Fetal Bovine Serum (FBS) and or
inactivated Mouse Embryonic Fibroblasts (MEFs), or animal
feeder cell layers [15-19], xenogeneic antigens/components, as
well as the pathogen, retroviral oncogene transmission, and
toxic protein transfer to human hosts [20-22], and

(2) Spontaneous teratogenesis [20]. Thus, stem cells (hESCs or
iPSCs) exposed to conventional culture conditions, have
increased risks of immune rejection. If the xeno-corrupted/
contaminated hESCs are unsuitable for clinical applications in
their current format, beyond doubt, injection of animal fetal
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stem cells into humans would create a massive immunological
storm and autoimmune problems. The animal fetal cells express
Neu5Gce (a well-characterized xeno-antigen) in hundreds of
millions of glycan chains per cell [23]. There is a tremendous
effort to eliminate animal-derived materials from hESCs and
some progress in producing xeno-free culture conditions to
reduce risks of transmitting non-human pathogens and
immunogenic molecules have been on the horizon. Fetal Bovine
Serum (FBS) has been replaced with Knock Out Serum and
replacement with human-derived feeder cells.

The human immune system can be a double-edged
sword when provoked by xeno antigens and animal stem
cells

The immune system has evolved to seek out and eliminate or
neutralize non-selfimmunogens and pathogens. As such,
transplantation of cells or tissues from genetically non-identical
individuals immune responses that reject the
transplanted  cells and

immunosuppressive drugs are often used in clinical practice.

activates
tissues. To prevent rejection
The side-effects of longterm use of immunosuppressive drugs
include such reactions as opportunistic infections, drugrelated
toxicities, cancer and immune dysregulation/autoimmunity/

immune enhancement with associated cytokine storm, and
diseases like diabetes and Graft Versus Host Disease (GVHD).
Thus, the immune rejection of transplanted stem cells remains a
hurdle and this could be a much bigger problem in a xenogeneic
situation. One would think that embryonic stem cells may
provoke less or no immune response; however, this may not be
true of the differentiated tissue derived from the embryonic
stem cells and for cells processed or exposed in in vitro culture
media containing animal products. Stem cells are contaminated
with animal components, such as Neu5Gec, when grown or
processed in culture media containing animal products.
Therefore, Major Histocompatibility Complex (MHC) antigen
expression, and therefore, immunogenicity, will depend upon
the cell type into which the stem cells differentiate, and their
immunogenicity is increased in the presence of inflammation
and an autoimmune response or signals that up-regulate co-
stimulatory molecules and attract Antigen-Presenting Cells

(APCs).

What is Neu5Ge, the relationship between Neu5Gc
immunogenicity for humans and collateral damage that

kills

Two major sialic acids are described in mammalian cells,
(Neu5Gc) the N-glycolylneuraminic acid), and (Neu5Ac) the N-
acetylneuraminic acid [24,25]. Neu5Gc synthesis starts from the
N-acetylneuraminic acid (Neu5Ac) precursor modified by a
hydroxylic group addition catalyzed by Cytidine Monophospho-
N-Acetyl-Neuraminic Acid Hydroxylase-Neu5Ac Hydroxylase
Enzyme (CMAH). Despite the ubiquity of Neu5Gc in most
mammals, CMAH is non-functional in all humans [(26,27] due
to a deletion of CMAH exon 6 [28]. In humans, CMAH was
inactivated by a 92 base pairs deletion that occurred over 2
million years ago. However, livestock species used for food
production and as a source of biological materials for medical
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applications carry Neu5Gce in hundreds of millions of glycan
chains per cell [29]. Sialic acids play a special role in
physiological processes and immune responses.

Consequently, it seems that it is technically impossible to avoid
immune responses to Neu5Gc like antigens and immune
rejection of injected animal stem/fetal cells because animal stem
cells carry Neu5Gc like glycan antigens. Such antigens are
inherently immunogenic to the human immune system unless
there is a genetic manipulation to remove the Neu5Gc gene or
insert the CMAH gene in the donor rabbits and sheep. Hence,
due to an imminent elimination of transplanted fetal stem cells,
it will make these cells ineffective for the intended clinical use to
treat a disease condition and also for some reason if these cells
establish in the human the immune complexes generated during
the immune responses engendered against Neu5Gce may cause
GVHD reaction and even death. In clinical practice, GVHD
reactions are very common after cell transfusions and can range
from barely noticeable to life-threatening. Acute GVHD starts
soon after the transplant of cells and lasts a short time. Chronic
GVHD starts later and lasts a long time. A person could have
one, both, or neither type of GVHD and there are reports of
many such instances. Neu5Gc and, therefore animal stem cells
or their derivatives, is proving to be far more dangerous to far
more parts of the body.

The pathological consequence of the presence of
Neu5Gec glycan Vs absence and presence of anti-Neu5Gc
antibodies in humans

The available large body of data suggests that Neu5Gc glycan
cannot be viewed anything but a foe for human health and the
immune system and the friendly face of Neu5Gc glycan has not
yet been translated in regenerative medicine for its regenerative
effects. There is some speculation that Neu5Gc may be a
potential target to treat some malignancies [30]. However, the
Neu5Gc targeting strategy is complicated by the absence of
functional CMAH, the enzyme required for Neu5Gec sialic acid
biosynthesis in humans. Neu5Gc has been overwhelmingly
criticized for its adverse effects. A wealth of scientific evidence
has been published to show that consumption of red meat (beef,
pork, and lamb) causes the incidence of carcinomas,
atherosclerosis, type 2 diabetes, brain tumors, and death.
Humans carry natural, dietinduced, Anti-Neu5Gc antibodies,
and when undertaking medical treatments or receiving
transplants or devices that contain animal-derived products they
can cause immunological reactions affecting pharmacology,
immune tolerance, and severe side-effects like Serum Sickness
Disease (SSD). Injections of animal cells expose human subjects
to a large amount of Neu5Gc antigen and it is estimated that
the average number of cells/g of tissue is 1.2 x 108 cells, and
amount of Neu5Gec in animal cells is about 4 g to 5 g per 250 g
of red meat and is likely to induce an immune response in
humans [31].

Xenogeneic (Animal) stem cells and their derivatives

In addition to stem cells obtained from animal fetal tissues and
used for human clinical applications, derivatives of such cells
also pose serious safety issues. Animals cells are known to
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transmit various animal pathogens to humans [32], including
the transmission of prions and retroviral oncogenes [33,34].

Even though stem cells obtained from Specific Pathogen-Free
(SPF) animals may reduce the risk of transmission of certain
pathogens to the host, such cells and their derivatives may still
pose an increased risk of transmission of retroviral oncogenes
[33]. Neu5Gec like glycans have been shown to result in cancer
progression especially if the xenogeneic cells also migrate away
from the site of transplantation. Already in humans, even
allogeneic transplanted neural stem cells have caused a
braintumor in at least one patient [34]. Furthermore, some types
of iPSC-derived neural cells have an increased likelihood of
tumor formation after transplantation into the brain or spinal
cord. Efforts are being made with the hope that the selection of
safe hESCs and iPSC-derived clones and removal of xeno-
antigen contamination may overcome these issues [35-37].

In the context of immune responses to xeno-antigens (e.g.,
Neu5Gc and other glycan antigens) presented by animal stem
cells, and the peptides derived from animal cells, a recent
publication [14] advances an argument to justify the clinical use
of animal stem cells in humans. These authors believe that the
lack of dendritic cells in fetal tissue makes the animal fetal tissue
less or non-immunogenic. Immunologically, this is a false and
unsubstantiated argument to justify the use of animal stem cells
in humans. The argument for a low number of dendritic cells in
fetal tissue rendering these stem cells suited for human clinical
use is flawed for the following reasons:

1. Clairace et al., [14] does not provide any data about the
number of dendritic cells in rabbit or sheep fetal tissue

2. Clairace et al., also does not provide any data about the level
of Neu5Gc or other similar glycan antigens in sheep or rabbit
fetal tissue

3. Even though fetal tissue, as has been suggested, may have little
or no MHC class I or II antigens, as well as dendritic cells, the
intensity of immune responses to Neu5Gc antigen will be
determined by the dendritic cells of the human host and its
presentation to the human immune system, not the rabbit or
sheep tissue

4. The human immune system and its antigen-presenting cells
and the dendritic cell repertoire in the human will process the
xeno-antigen (Neu5Gc) and determine the intensity of immune
responses, not the rabbit or sheep fetal tissue and or the resident
dendritic cell numbers in the donor animal. The human
immune system is trained to recognize foreign antigens via a very
dendritic cells, Langerhans cells,
antibodies, etc.).The presence or absence or low numbers of

precise system (incl.,
dendritic cells in the animal fetal tissue becomes irrelevant to
the human immune system when the fetal cells, isolated from
the donor animal and injected into a human as the Neu5Ge like
xeno-antigens will be recognized as foreign. Thus, the relevance
of presence or absence of dendritic cells in animal fetal tissue is
a baseless argument and indicates a poor understanding on the
part of the authors [14] of how the immune system works, and

5. Low numbers of antigen-presenting cells are naturally
designed in fetal tissue to protect the fetus from immunological



Bhogal B, et al.

recognition and rejection. Numerous fetal, maternal, and
concert during human
placentation, and several changes occur in the uterus. For a
pregnancy to  occur, between
fetaltrophoblasts and maternal decidual immune cells, natural
killer cells, immature dendritic cells, T cells, and macrophages
are minimized, which allow the semi-allogeneic embryo and
subsequent fetus to develop in the uterus while the mother’s
immune system remains largely intact.

placental mechanisms work in

successful interactions

Furthermore, the authors [14] quote various studies [33-38] to
support their argument as examples for the acceptability of xeno-
antigens. One study [33] shows the role of passenger leukocytes
in an allogeneic response milieu and not a xenogeneic situation.
In the other study [35], the results of a xenogeneic system have
been reported where human mesenchymal stem cells engrafted
in sheep are reported to persist in multiple tissues for as long as
thirteen months after transplantation. Transplanted human
cells undergo sitesspecific differentiation into chondrocytes,
adipocytes, myocytes and cardiomyocytes, bone marrow stromal
cells, and thymic stroma. Here, it should be pointed out that
because the human cells do not express Neu5Ge, they do not
present a challenge of Neu5Gc xeno-antigens to sheep immune
system.

Given the therefore, that the
immunogenicity and xenoreactivity of animal stem cells seem to

foregoing, it seems,
have been either overlooked or grossly misrepresented to
desperate patients for financial gains by the promoters of animal
stem cells. The applications of animals stem cells, as well as the
exposure of humans to the Neu5Gc antigen, needs to be
reviewed carefully in the light of the current information about
xenogeneic antigenic pathological effects. Immune recognition
of xeno-antigens and subsequent immune rejection of
transplanted
pathological effects and may cause long term health issues.
There are many reports of adverse events [39-65]. The claims
about the safety and efficacy of animal stem cells made in non-
peer reviewed publications and promotion of animal stem cells

animal cells, are associated with serious

without any regulatory approvals pose a major hazard and
challenge and bring the entire field into disrepute.

Oral consumption of Neu5Gec, oral tolerance, and auto-
immunity

It is estimated that 250 g red meat per day equals to a daily
intake of 4.5 g-7.5 g Neu5Gc [30,39,45]. Such large amounts of
antigens exposure by oral route can induce oral tolerance and
activation of systemic immune cells [66,67]. In a recent
publication, Clairace et al. [14] show a long list of products
manufactured for human as well as animal clinical use that are
currently approved by the Food and Drug Administration
(FDA). The list shows these products without Neu5Gc content.
The authors do not show the Neu5Gc content perhaps to affirm
their claim that the many animal cells, animal fetal stem cells,
and derivatives of animal cells in the form of peptides being
marketed by them are also acceptable if the FDA approved
products in that list are good for clinical applications. The
products being sold by these authors are not FDA approved and
have no technical data to show their safety or efficacy. Instead,
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the animal stem cell derivatives are being promoted as
nutritional supplements in many countries where regulatory
conditions are lax or non-existent. These authors, Clairace et al.,
[14] do not show any reactivity to the Neu5Gclike contaminants
or list any side-effects.

Interestingly, these authors fail to show that all these products
have Neu5Gc contamination as we show here in Table 1,
according to Darius Ghaderi et al. [19]. All products in the FDA
list, such as several protein classes, i.e., clotting factors,
hormones, cytokines, anti-sera, enzymes, enzyme inhibitors, Ig-
Fc-Fusion proteins, and monoclonal antibodies have serious
side-effects listed for these products-even after they have
undergone safety evaluations. Unfortunately, the safety tests
performed in animal models have flaws in that the target
animals express both the terminal Gal.1-3Galb1-(3)4GIlcNAc (A-
Gal) epitope, and Neu5Gec, a major mammalian sialic acid. Pre-
clinical studies in animals to test the efficacy, potential side
effects, and immunogenicity of drugs contaminated with alpha-
Gal or Neu5Gc fail to show the adverse effects of Neu5Gc
because animals, such as mice, rats, or rabbits have the natural
occurrence of Neu5Gc. Clearly, these non-human glycan
epitopes can potentially affect the immunogenicity and/or
efficacy of therapeutic glycoproteins in a disadvantageous
manner for the patient, as all humans tested have been found to
have circulating antibodies against Neu5Gc (e.g., glycan
antigens).

Table 1: Overview of currently FDA-approved therapeutic glycoproteins
derived from different mammalian sources and the likelihood of
Neu5Gce contamination.

Chance
Marketing of
Agent Component Source Neu5G
c
Monoclonal Antibodies
Genentech Inc.,
Actemra® Tocilizumab Hoffmann-La Roche CHO  ++
Ltd.
Genentech Inc.,
Avastj11® Bevacizumab Hoffmann-La Roche CHO  ++
Ltd.
Campath®,
Mabcampath® Genzyme Corp. CHO  ++
Alemtuzumab
Genentech Inc.,
Herceptin® Trastuzumab  Hoffmann-La Roche CHO  ++
Ltd.
Humira® Adalimumab Abbott Laboratories CHO  ++
Prolia® Denosumab Amgen CHO  ++
Rituxanf® Rituximab Qenentech Inc, CHO  ++
Biogen Idec
4
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Centocor Ortho Amevive® Alefacept Astellas Pharma Inc.  CHO = ++
Simponi® Golimumab Biotech Inc., Merck CHO  ++
dC
anaro Arcalyst® Rilonacept ;{Eiirr;zrcoe?lt Inc CHO  ++
Stelara™ Ustekinuman gfo?iiliolrnc Ortho CHO  ++ A Wyeth
) Enbrel® Etanercept meen, Y CHO o+
Pharmaceutical
Veetibix®
A H .d.
Panitumumab fmeen CHO  nd Nulojix Belatacept BMS CHO  ++
Gecenentcchlne.. Orencia® Abatacept BMS CHO  ++
Xolair® Omalizumab Novartis Pharmaceut. CHO  ++
Corp.Tanox Inc. Hormones
Yervoy® Ipilimumab BMS CHO  ++ Follistim® Follitropin-B  Merck and Co CHO  ++
Zevalin® Biogen Idec.® Bayer CHO  ++ Gonal F® Follitropinalfa ~EMD Serono, Inc. CHO  ++
[britumomabtiuxetan Schering Pharma AG
Luveris® LH EMD Serono. Inc. CHO  ++
Es;iifomab—ll 31 Glaxo Smith Kline Hyb.  +++ oPl P o )
- urey steogenic Stryker Biotech CHO  ++
protein- 1
Orthoclone Okt3® Ceniooor Ortho Murine
M b-CD3 Biotech Inc. it i
uromona iotech Inc ascitcs OV1d1j61® ‘ EMD Serono, Inc. CHO .
Choriogonadotophin a
Soliris® Eculizumab ?ﬁiﬁﬁficeuticals Inc Mye.  +++ - ® Th ;
) r yrogen yrotropin Genzyme Corp CHO  ++
Arzerra® Ofatumumab Glaxo Smith Kline NSO et
Human Genome izrristti::'séomatrs; lzif1n®’ EMD Serono. Inc. I(\:Alg;me o
Benlysta® Belimumab ) NSO +++ P
Sciences Inc.
Emd(?gain® tooth enamel Staumann USA Pig s
Mylotarg® Wyeth proteins
NSO +++
Gemtuzumabozogamicin ~ Pharmaceuticals
Cytokines
Synagis® Palivizumab ﬁ:iout;e I]jcbs' Med NSO 4+ A ® Darb .
. C[ranesp arbepoetin Amgen CHO o
Tysabri® Natalizumab E¥an Pharmaceut, NSO +++
Biogen Idec Avonex® Interferon B-la Biogenldec, Inc. CHO  ++
Erbitux® Cetuximab ImClone Systems, Sp2/0 44+ Neo Recormon Epoetin Hoffmann-La Roche CHO ++
BMS B Ltd.
. . Novartis Procrit® Epogen® Amgen Centocor
Ilaris® Canak b . Sp2/0  +++ ' pog gen,
Ars anaianuma Pharmaceuticals p2/ Epoetin a Ortho Biotech Inc. CHO
‘ o Centocor Ortho , Pfizer, Inc, EMD
Remicade® Infliximab Biotech Inc. Sp2/0  +++ Rebif® Interferon B-la Serono, Inc. CHO  ++
Centocor Ortho Clotting Factors
Repro® Abciximab Biotech Inc. Eli Lilly Sp2/0  +++
and Co.
Xigris® Drotrecogin a Eli Lilly and Co. I}-Iek29 +
Novartis
Simulect® Baxiliximab Pharmaceuticals Sp2/0  +++ Helixate FS Factor VIII ZLB Behring BHK  ++
Corp.
Kogenate FS FactorVIII Bayer Schering Corp.  BHK ~ ++
Hoffmann -La Roche
Zenapax® Daclizumab . Sp2/0  +++
Ltd., PDL BioPharma NovoSeven® Factor VIla  Novo Nordisk BHK  ++

Fc-Fusion Proteins
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Advate® Baxter CHO ++ Thymoglobulin®  Anti- Genzyme Corp Rabbit ot
Antihemophilic Factor International]nc. thymocyte globulin ’ Serum
BeneFIX® Factor IX Wyeth . CHO  ++ CroFab® Crotalidae Savage Laboratories Sheep +++
Pharmaceuticals Polyvalent Immune Fab Serum
ReFacto® Antihemophilic Wyeth DigiFab® Digoxin . Shee
Factor ' Phirmaceuticals CHO -+ Im%nune Fab * Savage Laboratories Serurlzl o
Xyntha® Factor VIII E(}/Lertriaceuticals CHO  ++ Meat allergy cases have increased in Sweden significantly over
the past few years and all the patients presenting with such an
Enzyme Inhibitor allergy were found to have been bitten by a tick. The alpha-Gal
present in the European tick Ixodesricinus is considered to be the
ATryn®  Antithrombin/ GTC Biotherapeutics Goat . cause of s§nsitization and explaips the strf)ng correlation
ATIII milk between anti-alpha-Gal IgE due to tick bites, with development
of red meat allergy as a secondary phenomenon [54,67]. Since
Enzymes Lyme disease is transmitted through tick bites, the immune
reaction,along with the immunopathology of Lyme disease in
Elaprase® Idursulfase Shire Pharmaceuticals I(;IT'108 + 207 patients has also been correlated to alpha-Gal [68,69].
Similarly, the injection of a peptide derived from animal cells
Activase® Cathflo® Genentech Inc may pose a similar immune reaction as from a tick bite. We have
Activase®: Boehringer Ingelhe‘m; CHO ++ observed (unpublished data) severe reactions in patients injected
Actilyse®Alteplase Pharma KG with the peptides manufactured by the company FCTIL
Consequently, the Neu5Gc glycan antigen appears to be
Aldurazyme® Laronidase Genzyme Corp CHO  ++ antagonistic to human health.Therefore, any products
containing the Neu5Gc antigen should not be accepted for the
Certzyme® Imiglucerase ~ Genzyme Corp. CHO  ++ treatment of human chronic conditions and anti-aging
applications.
Fabrazyme® agalsidase- B Genzyme Corp CHO  ++
Medi Cult A/S, Mid CONCLUSION
Hylenex®,  Cumulasc® Atlantic Diagnostics, CHO  ++ Given the problems discussed above to make the stem cells
Hyaluronidase I}rl‘c’l I;llalozyme Baxter available for human clinical use they have to be:
ealthcare
e Safe
xzcl)ézzlsi%seahzmlzyme® Genzyme Corp CHO  ++ * Effective
¢ Affordable
Naglazyme® GalNAc 4- Bio Marin CHO ++ ‘ A
sulfatase Pharmaceutical Inc. To evaluate the safety of animal stem cells or human embryonic
stem cells, grown in conventional culture medium containing
Pulmozyme® Human Genentech Inc., animal products, and used in transplantation, it may help to
DNase Hoffmann-La Roche CHO — ++ screen the patients for Neu5Gc antibodies before
Led. transplantation or injection of any animal stem cell products
(e.g., peptides). Patients should also be monitored for sero-
TNKase® Tenecteplase  Genentech Inc CHO — ++ conversion to glycan antigens (e.g., Nue5GC) post-injection.
Amphadase® Amphastar ‘ Xenogeneic (e.g., animal) stem cells and stem cells of unknown
Hyaluronidase Pharmaceuticals Bovine +++ origin should not be injected into patients unless their
definition, safety, and efficacy have been well-established.
Creon® Pancrelipase Abbott Products, Inc.  Pig +++ Regenerative ~ Medicine  offers  many  potential  non-
pharmacological opportunities for the successful treatment of
) Ortho McNeil . chronic diseases and aging. Stem cell therapies represent only
Pancreaze® Pancrelipase Janssen Pig o one of the many such opportunities. Therefore, false and we
should not make false claims about safety and efficacy along
Vitrase® Hyaluronidase  ISTA Pharmaceuticals Sheep — +++ with all such unscrupulous activities and claims made should be
Ani challenged if the stem cell field is to be saved from disrepute.
ntisera
Atgam@ Anti-thymocyte Pizer, Inc. Equine i
globulin Serum
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