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Abstract

T cell activation is a crucial step in the adaptive immune response, whereby T cells, a type of white blood cell, become stimulated
to perform their functions effectively. T cells are activated when their T Cell Receptor (TCR) binds to a specific antigen presented
by Antigen-Presenting Cells (APCs) such as dendritic cells. This interaction triggers a series of signaling events that lead to the
activation and proliferation of the T cell. During T cell activation, co-stimulatory molecules and cytokines help regulate the process
to ensure appropriate immune responses. Once activated, T cells can differentiate into specific subsets such as helper T cells that
assist other immune cells, cytotoxic T cells that kill infected or abnormal cells, and regulatory T cells that help maintain immune
tolerance. Overall, T cell activation is critical for the immune system to mount effective responses against pathogens, tumors, and
other threats while maintaining tolerance to self-antigens. Recently, Electrocide, a nature-based dietary supplement has been
shown to have significant antipathogenic properties against viruses, bacteria, and protozoa in laboratory studies. Furthermore, in 2
recent published pre-clinical studies (n=91) there were significant symptom recoveries compared to paired control measurements.
Generally, changes in symptoms occurred rapidly indicating stimulation of T-Cell activation. It is postulated that this T-Cell activation
mechanism may become an important therapeutic nutritional support pathway which is discussed in detail in this Review Article.
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iPSCs- Induced Pluripotent Stem Cells; MSC- Medicinal Stem Cells; TME- Tumor Microenvironment

Whatis T Cell Activation?

By encountering an antigen, T cells become activated, leading
to a series of quantitative and qualitative signals being received by
receptors at the cell surface and successfully integrated with nu-
merous intracellular signaling cascades that eventually dictate an
appropriate immune response [1]. T cell activation is a process in
which mature T cells, which express antigen-specific T cell recep-
tors on their surfaces, recognize their cognate antigens and respond
by entering into the cell cycle, secreting cytokines (lytic) enzymes,
and initiating the cell-based immunity functions of the immune sys-
tem including activating Helper T cells which are essential in adap-
tive immunity, as they are required for almost all adaptive immune
responses. They not only help activate B cells to secrete antibodies

and macrophages to destroy pathogens, but they also help activate
cytotoxic T cells to kill infected target cells. Once activated, diverse
inhibitory mechanisms are triggered to tune the T cells down over
time. Pentcheva-Hoang et al., [2] reported that these essential yet
complex regulatory mechanisms prevent autoimmune reactivity
and exacerbated immune responses that could be detrimental and
permit tissue repair.

T-cell activation is a process that theoretically has been shown
to begin within 1 hour after the use of Electrocide and has been ob-
served through changes in neutrophil measurements, blood oxygen
levels, and changes in characteristic symptoms as seen in recent
Electrocide pre-clinical studies [3]-recognition of conversion from
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chronic to acute inflammation. Inflammation is part of the body’s
defense mechanism. It is the process by which the immune system
recognizes and removes harmful and foreign stimuli and begins
the healing process. Inflammation can either be acute or chronic.
Acute inflammation fibrosis processes are engaged cellularly with
lymphatic, neural, and circulatory responses. Most of the features of
acute inflammation continue as the inflammation becomes chron-
ic, including the expansion of blood vessels (vasodilation), increase
in blood flow, capillary permeability, and migration of neutrophils
into the infected tissue through the capillary wall (diapedesis).
However, the composition of the white blood cells changes soon,
and the macrophages and lymphocytes begin to replace short-lived
neutrophils. Thus, the hallmarks of chronic inflammation are the in-
filtration of the primary inflammatory cells, such as macrophages,
lymphocytes, and plasma cells in the tissue site, producing inflam-
matory cytokines, growth factors, and enzymes and hence contrib-
uting to the progression of tissue damage and secondary repair
including fibrosis and granuloma formation. When one consumes
the Electrocide product, there is an immediate increase in the ox-
ygen level, followed by unhealthy cell and pathogen destruction.
The destroyed products activate T cell within one hour, initiating
antigen and antibody response immediately. It has been shown that
acute inflammation fibrosis processes are engaged cellularly verse
selection Kisielow et al., 1988. Peripheral with lymphatic, neural,
and circulatory responses, leading to healing, happiness, and hope
engagement for 20 hours or longer after Electrocide consumption.

How T Cells are Activated
Mechanisms of Immune T Cell Tolerance

Maintaining immune homeostasis depends on the immune
tolerance towards self-tissues. This complex process is necessary
to avoid autoimmunity [4]. For T cells, central and peripheral tol-
erance is required. Central tolerance occurs during thymic matu-
ration, leading to the deletion of autocorrective thymocytes by ad-
verse selection Kisielow et al., 1988. Peripheral tolerance includes
several mechanisms acting on the mature T cell in the peripheral
tissues or circulation [5] and includes mechanisms such as the im-
munosuppressive activity of the regulatory T cells [6] if the antigen
is presented by cells that are not professional Antigen-Presenting
Cells (APC) or by immature APC, they do not provide a co-stimula-
tion signals and induce T cell anergy (Matzinger, et al., 1994, 7,8],
and when the regulated termination of T cell immune responses [9]
which is dependent of various complex mechanisms. T cell activa-
tion leads to the induction of the expression of negative regulators
of its activation, also called immune checkpoints. The termination
of the immune responses is mediated by Activation-Induced Cell
Death (AICD) of T cells. The primary regulator of AICD is the Fas/
Fas Ligand (FasL) system [Dhein, et al, 1995,10], and mutations
in Fas or FasL lead to the Autoimmune Lympho Proliferative Syn-
dromes (ALPS) as reported by Rieux-Laucat, et al., [11].

Fibroblasts

Neutrophils are the primary mediators of the rapid innate host
defense against most bacterial and fungal pathogens that occur be-
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fore the complex humoral and lymphocyte cellular processes of ac-
quired immunity can be brought to bear on an infection. Electrocide
use immediately stimulates the neutrophil process and fibroblast
production. Fibroblasts are critical in supporting routine wound
healing. They are involved in crucial processes such as breaking
down the fibrin clot and creating new Extracellular Matrix (ECM)
and collagen structures to support the other cells associated with
effective wound healing and contracting the wound [12]. Skin-de-
rived fibroblasts are commonly used to produce Induced Plurip-
otent Stem Cells (iPSCs). iPSCs are a groundbreaking discovery in
stem cell research [13]. iPSCs represent an essential platform in
cell culture studies because they can propagate indefinitely and
give rise to any cell type in the body (Li, et al., 2021). According to
Lawrence, et al., [14], iPSCs are generated by reprogramming adult
cells, such as skin or blood cells, back into a pluripotent state, sim-
ilar to embryonic stem cells [15]. Fibroblasts are known for their
plasticity. The adipocytes, pericytes, endothelial and epithelial cells,
or terminally differentiated cells can differentiate into fibroblasts.
Stimulation of fibroblasts further increases susceptibility to epi-
genetic modifications [16]. Critical functions for fibroblasts and
their mesenchymal lineages include ECM secretion and remodel-
ing, secretion of signaling factors for surrounding cells, mechanical
force generation, and regulation of tissue metabolism and metabo-
lite secretion. Fibroblasts also function as progenitor cells for mes-
enchymal lineages, as “makers” of new tissue during organ mor-
phogenesis, tissue repair, and upon various pathological conditions,
as sources of positional information across distinct anatomical re-
gions of the same organ, and as crucial signal contributors towards
stem cell niches, as well as target cells and reciprocal modulators of
diverse innate and adaptive immune functions.

Hypochlorous Pathway

Hypochlorous acid, generated through the hypochlorous
pathway primarily by neutrophils are part of the innate immune
response, and T cell activation, are the key process in adaptive
immunity mediated by T lymphocytes. While these pathways typ-
ically operate independently, under certain conditions, interactions
between hypochlorous acid and T cell activation may occur. Hy-
pochlorous acid stimulation which is triggered by the Electrocide
pathogen intersection potentially interacts with T cell activation by:
Modulation of Antigen, changing the cytokine mileu, Influencing T
Cell Signaling, Indirect micro-effects on T Cell Activity, and Poten-
tial for pathogencidal Immunomodulation.Modulation of Antigen
Presentation caused by Electrocide or other degradation of patho-
gen(s) which stimulates Hypochlorous acid can potentially impact
the antigen-presenting capacity of APCs (Antigen-Presenting Cells),
such as dendritic cells and macrophages. By altering the processing
or presentation of antigens, hypochlorous acid could influence the
activation of T cells by APCs. This modulation could lead to changes
in the quality or magnitude of T cell responses [17].

Hypochlorous acid may affect the cytokine milieu in the local
microenvironment. Cytokines play crucial roles in T cell activation,
differentiation, and function. Changes in cytokine profiles due to
hypochlorous stimulation could influence the polarization of T cell
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subsets, thereby impacting immune responses. It is possible that
hypochlorous acid may directly or indirectly affect signaling path-
ways involved in T cell activation. Alterations in signaling molecules
or pathways crucial for T cell activation and function could result
in modifications to the T cell response. The consequences of the
antimicrobial actions of hypochlorous acid may indirectly impact
T cell activation. For example, by controlling pathogen load or al-
tering the inflammatory milieu, hypochlorous acid could indirectly
influence the overall immune response and subsequent T cell ac-
tivation. Hypochlorous acid, through its antimicrobial properties
and impact on immune cell function, could potentially exert immu-
nomodulatory effects that indirectly shape T cell responses. This
modulation could occur at different stages of the immune response
influencing the balance between tolerance and immune activation.
Overall, while the primary roles of hypochlorous acid and T cell ac-
tivation are distinct, there is potential for cross-talk and interaction
between these pathways within the complex network of immune
responses. Further research is needed to fully elucidate the specific
mechanisms and outcomes of any interactions between hypochlor-
ous stimulation and T cell activation, as these interactions could
have implications for immune regulation, host defense, and inflam-
matory responses.

Stem Cells

Stem cells are cells that self-renew and can differentiate into
various types of cells [18]. These cells can come from many differ-
ent tissues. Still, the most common include bone marrow, umbilical
cord, and adipose tissue since they are easily accessible and have
little to no immune rejection [19]. One of the most common types
of stem cells used in therapies includes Medicinal Stem Cells (MSC),
which have immunomodulatory properties and can treat various
illnesses or injuries [20]. However, adverse effects after stem cell
therapy have been noted to include skin conditions, gastrointesti-
nal effects, fatigue, nausea, vomiting, and chills, to name a few [18].

According to Becker, et al.,, (1963) stem cells are primal cells
common to all multicellular organisms, can renew themselves
through cell divisions, and can differentiate into a wide range of
specialized cell types. The mammalian stem cells are categorized
into five categories. Embryonic cell lines are derived from the epi-
blast tissue of the blastocyst structure, which is aligned with the
inner wall of the blastocyst [Song, et al.,, 2002, 21, 22]. Fetal Stem
Cells (FSCs) are cell lines that are derived from fetal tissues, which
can divide, proliferate, and differentiate into specialized cells that
can be isolated from fetal hematopoietic stem cells, fetal mesenchy-
mal stem cells, and neural crest stem cells (O’'Donoghue & Fisk, et al.,
2004). Infant (perinatal) stem cells can be derived from perinatal
tissues, including placenta membranes, amniotic fluid, and umbil-
ical cords [23]. These tissues consist of numerous types of stem
cells that possess the characteristics of both Embryonic Stem Cells
(ESCs) and Adult Stem Cells (ASCs) [23]. ASCs or somatic stem cells
are undifferentiated cells found in post-natal adult tissues, which
could be unipotent or multipotent [24,25]. However, sometimes
ASCs are known as progenitor cells due to their low capability of
cellular differentiation [24-26]. Induced Pluripotent Stem Cells (iP-
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SCs) are generated from somatic stem cells reprogrammed into an
ESC-like state. iPSCs have the properties of ESCs and can differen-
tiate into the three primary germ layers. These cells have several
advantages as they are derived from the patient’s somatic cells,
leading to lower rejection risks [27].

Additional Benefits Associated with T Cell Acti-
vation

Exosomes

Exosomes are tiny messengers essential in passing vital infor-
mation between cells. Exosomes transport key nutrients and im-
mune factors, helping build stem cell production and supporting
tissue healing by transferring growth-promoting genetic materials.
Exosomes are essential in restoring health. Exosome treatment of-
fers the latest skin rejuvenation technology, tapping into biotech-
nological advances to promote healthy regeneration. Exosomes
are applicable in anti-aging treatments as an excellent option for
turning back the clock on the skin. Our cells have difficulty produc-
ing the proteins and enzymes needed to help keep our skin healthy,
supple, and balanced when we age. Exosome therapy stimulates
new protein generation within our skin, restoring balance and
giving a youthful appearance. Exosomes reduce inflammation and
help revive dull-looking skin by allowing it to stay hydrated, thus
preserving the beautiful hue, texture, and luminosity that makes
all skin ages look its best. Exosome treatments are fast-acting, safe,
and non-invasive-making them an ideal option for those seeking
instant rejuvenation without downtime [28].

How Do Exosomes Work?

Exosomes help bridge the communication gap between cells.
The tiny vesicles transfer their contents from one cell to anoth-
er, carrying instructions and supplies that allow recipient cells
to change biology or behavior once they get inside. Through effi-
cient uptake mechanisms like endocytosis and membrane fusion,
exosome contents influence cellular decisions at an unseen level.
They are like tiny couriers transporting vital molecules and genetic
material throughout the body. From proteins to enzymes, microR-
NAs, and more - these microscopic particles play an essential role
in regulating gene expression and how cells interact with their
environment. They are packed with beneficial proteins and other
molecules that can help skin and hair rejuvenation, such as colla-
gen, elastin, and hyaluronic acid, formed when specific cells under-
go endocytosis. Exosomes contain extracellular Messenger RNAs
(mRNA). These mRNAs can transport genetic information from cell
to cell by delivering packet instructions for making specific proteins
that help fight off aging skin or hair loss. Exosomes have powerful
anti-inflammatory properties that can shield the skin against fac-
tors that accelerate aging, like UV light and environmental pollut-
ants. Thus, when exosome treatments are applied externally, they
protect while simultaneously boosting the production of new cells
internally. The result is improved overall complexion, hair revital-
ization, and increased skin or scalp health vitality, which is why
exosome therapy is quickly becoming one of the leading treatments
for beauty enhancement [4].
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Exosomes in Immune Cells

According to Gutiérrez-Vazquez et al., [29], Exosomes are se-
creted through an extracellular membrane vesicle, with a particu-
lar lipid and protein composition, with size variation of between
30 and 120 nm. The Exosomes are stored in cytoplasmic multive-
sicular bodies as an intraluminal vesicle before secretion. Different
cell types can secrete exosomes and have been described in other
types of tumor cells where it has been proposed to play a key role
in tumorigenesis and metastasis [30,31] as far as exosomes pro-
duced by activated T cells, proteomic and immunoblot studies [32,
Pérez-Herndndez, et al., 2013] have indicated the expression of pro-
teins present in most exosomes. Using Electrocide eliminates side
effects associated with exosomes, including decreased swellings,
reduced inflammation, and minimal pain associated with injection
while preventing infection that may arise due to the inflammation
process. Itis also postulated that Electrocide stimulates the produc-
tion of stem cells by activating T cells.

Application of Exosomes in Cancer Immu-
notherapy

Yang et al., [33] reported that Cancer immunotherapy has
gained more comprehensive application for its ability to stimulate
the immune system to target tumors, unlike conventional treat-
ments that affect both cancerous and healthy cells. Inmunother-
apy’s success highlights the immune system’s crucial role in elimi-
nating malignant cells [34]. Precisely, tumor growth is controlled by
innate and adaptive immune cells [35]. According to Yan & Jiang, et
al., (2020) the innate immune cells destroy tumor cells to prompt
the release of tumor-specific antigens, which are captured by APCs,
such as Dendritic Cells (DCs), and presented to T cells to prime the
adaptive immune response. The antigen-specific T cells evoke a
specific immune response against cancer cells [36]. Cancer immu-
notherapies that harness the power of this immune system can spe-
cifically kill cancer cells with minimal influence on normal cells and
trigger long-term memory that prevents tumor recurrence. Thus,
developing methods to direct or harness the immune response can
enhance the success of cancer immunotherapy. The immunothera-
py field is exploring low-toxicity pathways and novel and biostable
immunomodulators. Exosomes have been indicated to be able to
modulate the antitumor immune response and, thus, an applica-
ble avenue for cancer immunotherapy [37]. Exosomes can quickly
help overcome challenges associated with cell therapy since they
can readily infiltrate the extracellular matrix of tumor tissue, unaf-
fected by the Tumor Microenvironment (TME), thereby overcoming
the challenges of cell therapy [38]. Preconditioning of parental cells
with cytokines that augment immune cell function enhances the se-
cretion or antitumor efficacy of their exosomes [39], showing that
exosomes can trigger higher levels of the immune response against
cancer through various manipulations, thus paving the way for nov-
el directions in cancer immunotherapy.

Electrocide™ and How It Works

“ELECTROCIDE™ is a novel nature-based dietary supplement
that has been previously administered over 100,000 times without

Copyright© Leonard Sonnenschein

any adverse effects. It has been tested for efficacy of anti-patho-
genesis with the combination of trace minerals [Farooq & Dietz, et
al, 2015, 40, 41], activation complex [42], which allows for an in-
creased solubility across cell membranes [42]. Scanning and trans-
mitting electron microscopic images show that the pathogens are
degraded from the electrical interface of negatively charged patho-
gens in response to the positively charged active minerals from the
surfaces disintegrating the negatively charged pathogens. The in-
active disintegrating pathogens could be associated with immune
improvement [3]. An oxygen-rich environment is created through
the Treated Energy Water in the Electrocide (liquid and capsules),
which significantly increases and maintains higher dissolved oxy-
gen content. This higher oxygen concentration increases oxidation/
reduction cellular function (mitochondrial), creating energy eleva-
tion, increasing circulation and other organelle function protein
metabolism, including hormone production, and other beneficial
cellular actions, including mitochondrial and gut-brain activation
[43].

Previous studies indicated “ELECTROCIDE™ supported claims
related to improved general wellness, including fatigue, energy, di-
arrhea, and faster recovery towards COVID-19 [44,45]. Studies have
also shown that cancer cells with a negative charge on the exterior
surface [46, Szasz, et al., 2013] and internally may allow “ELECTRO-
CIDE™ to destroy negatively charged cancer cells effectively and
stimulates natural immune response to the neoplasm.

Additionally, it has been postulated that using an enhanced
delivery system for chemotherapeutics may provide greater effec-
tiveness to be achieved with chemotherapy without the high num-
ber of side effects due to the lower quantity of the products used
while improving the resulting efficiency at the same time. Recent
studies in immunotherapy have shown that many patients have
a chronic level of inflammation when being treated can be made
more efficient when moving the body toward an acute inflammato-
ry metabolism, which may allow for synergistic effects from the im-
mune support treatment, cell treatments, and chemotherapeutics,
furthermore, if radiation is being used the combined healing effects
from the immunotherapy treatments may not only further enhance
the recovery from the radiation but also aide in additional healthy
cell regeneration in the patient.

Conclusion

ELECTROCIDE" has been shown to improve general wellness,
including but not limited to nausea, fatigue, chills, diarrhea, and
faster recovery to health. Recent studies in immunotherapy have
shown that many patients have a chronic level of inflammation
when being treated can be made more immune-efficient when
moving the body toward an acute inflammatory metabolism for
synergistic effects from the immune support treatment, cell treat-
ments (if any) and chemotherapeutics, furthermore if radiation is
being used the combined healing effects from ELECTROCIDE" may
not only further enhance the recovery from the radiation but may
aide in additional healthy cell regeneration in the patient. Use of
ELECTROCIDE" eliminates side effects as associated with exosomes
including decrease in swellings, reduction in inflammation, mini-
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mum pain associated with injection while prevents infection that
may arise due to the inflammation process. It is also postulated that
ELECTROCIDE" stimulates normal production of stem cells by acti-
vation of T cells.
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