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Cancer is a fatal illness produced by an unexpected
alteration in genes that has the destructive potential
to degrade healthy human cells in a healthy individ-
ual. This disease is distinguished by an uncommon
molecular alteration that promotes unregulated cell
proliferation in the human body, which can quickly
spread to other sites in the body. Several variables
can cause cancer in humans; these factors might
be biological or environmental. Cancer-causing
agents are found in biological elements such as
viruses, parasites, bacteria, and protozoans, which
are responsible for producing carcinogenic agents
in human healthy cells. They are also referred to
as cancer cell promoters. Carcinogenic agents are
those that contribute to the growth of abnormal cells
and the eventual death of healthy cells, a condition
known as carcinogenesis.

Tumors exist in different forms. When cells grow ab-
normally, they might develop into benign or malignant
tumors. Benign tumors are unlikely to do any harm
to the human body. Malignant tumors, on the other
hand, have the destructive ability to cause death and
also spread to the other tissues of the body.2

Until recently, parasites such as Opisthorchis
viverinii, which causes liver cancer, and the fluke
Clonorchis, which causes liver, gallbladder, and
bile cancer, have been proven to cause disease in
humans. However, other parasites were revealed to
be defenders against cancer cells in cancer patients.
Tumor treatment is necessary for cancer treatment,
and enhanced tumor treatment efficacy can help in

the battle against a variety of cancers. In other terms,
the death of a tumor represents the life of a patient.®

For years, researchers, biologists, and scientists
have been attempting to discover how the immune
system can be a breakthrough to cure lethal diseases
such as cancer, a process known as immunotherapy.
With recent discoveries that scientists can harness
the immune system for chronic illnesses, immuno-
therapeutic treatments are more successful than
ever."2 Immunotherapy is proven to be an effective
and successful cancer treatment technique because
the immune system can prevent uncontrolled cell
development in human tissues. Tumors, like other
viruses and bacteria, can change in such a way that
the immune system cannot recognize and eliminate
them. To prevent uncontrolled cell replication, tumors
must have a robust activated immune response to
be detected by immune treatment of checkpoint
blockade therapy.'#

The working concept of checkpoint blockade treat-
ment is based on the blocking of checkpoint protein,
which sends an off signal by connecting with other
proteins, allowing T lymphocytes to readily target and
kill cancer cells with tumors. This therapy is extremely
successful in the treatment of a variety of cancers.
However, this treatment, like all immunotherapies,
fails on cold tumors, because they are surrounded
by immune response suppressors. Therefore, cold
tumors are undetectable by immune checkpoint
blockade therapy. Cold tumors are common in
prostate, ovaries, and breast."
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Toxoplasma gondii, a microscopic protozoan that is
often hosted in cats and can cause toxoplasmosis
in humans, is an infection-inducing parasite. More
than one-third of the world’s population has been
affected by this parasite.® This parasite is less harmful
than other parasites and is frequently associated with
mild flu symptoms.2 It can, however, cause disease
in pregnant women and immune-deficient individu-
als.® Along with all its adverse effects, this parasite
has the potential to be a lifesaver in the treatment
of cancers.2®
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This parasite can destroy several types of cancer
cells in prostate, ovaries, and breast. To validate
this discovery, multiple studies are conducted with
encouraging results. This parasite has the potential
to be a game-changer in the battle against all forms
of cancer.2® Investigating how this parasite functions
can help us understand how it is effective against
cancer treatment. Toxoplasma gondii is more robust
than other parasites, and it also produces proteins
that render the immune system ineffective against the
parasite, allowing it to survive, thrive, and replicate.®

According to one research, for cancer therapy, the
parasite’s disease-causing protein was eliminated
using gene-editing technology and then injected
directly into cancer tumors in mice. The introduction
of a parasite into the cold tumor triggered a strong
immune response that not only increased in the
cancer cells but also in the neighboring cells. Con-
sequently, cold tumors shrunk, showing that cancer
cells were eliminated successfully. The study also
demonstrated a two-fold immune response when
immune checkpoint blocking treatment was also
used. This method not only lengthened the lives of
the mice but also halted the tumor from growing.
This medication is successful in the treatment of
melanoma, colon, and lung cancer.?

Recent findings have the potential to alter the future
of immunotherapy. Findings demonstrated that
mice had a high percentage of survival and tumor
shrinkage. At this stage, research is being carried out
purely on mice; no human trials have been carried
out. However, it can be evidence of the therapeutic

use of parasites in the treatment of chronic illnesses
until this treatment is used on cancer patients.
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