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Like their owners, dogs and cats can be a�ected by several types

of cancer, and some types are very similar to those seen in people.

Unfortunately, there is still no cure for several types of cancer. How

can humans’ best friends help? If a new therapy to fight cancer

works well in pets, it is likely to also be e�ective in people with the

same type of cancer. Scientists, medical doctors, and animal doctors

are working together to develop new therapies that destroy cancer

cells and save patients. Since the characteristics of certain types of

cancer are very similar betweenhumans andpets, newmedicines that

work in pet dogs or cats may also benefit human patients. Studying

these “human-like” cancers in pets may speed up the development of

e�ective anti-cancer drugs and will help to cure not only more dogs

and cats, but also people with cancer.

kids.frontiersin.org January 2022 | Volume 09 | Article 700432 | 1

https://kids.frontiersin.org/
https://kids.frontiersin.org/article/10.3389/frym.2021.700432
https://kids.frontiersin.org/article/10.3389/frym.2021.700432
https://doi.org/10.3389/frym.2021.700432
https://kids.frontiersin.org/article/10.3389/frym.2021.700432
https://kids.frontiersin.org/
https://kids.frontiersin.org/article/10.3389/frym.2021.700432
https://kids.frontiersin.org/article/10.3389/frym.2021.700432
https://kids.frontiersin.org/article/10.3389/frym.2021.700432


Bongiovanni et al. Dogs and Cats Can Help to Cure Cancer

ANIMALS CAN GET CANCER TOO!

Just like humans, pets may become sick, develop severe diseases,
and die from them. One of these diseases is cancer. Pets such as
dogs, cats, horses, ferrets, and rabbits can spontaneously develop
cancers. Dogs and cats are our most common pets and are often
considered to be part of the family. Many owners will do anything
to save their beloved friend, so dogs and cats often undergo surgery
and medical treatments. Because of this, cancers of dogs are the most
studied animal cancers, and there is a lot of information about them.
Veterinarians (animal doctors) and veterinary scientists spend a lot of
time studying pet cancers, both to cure pets and to understand pet
cancers: the genes involved, how severe each type is, and how cancers
develop and progress over time. Thanks to all the studies already
conducted on dog cancer patients, we now know that several cancer
types in dogs are very similar to those of people, including cancers
of the bone, mouth, lymph nodes, and brain. Furthermore, the bodily
systems of dogs, including the immune system, sharemany similarities
with the systems of the human body [1]. So, what if dogs, cats, and
humans could benefit from the same cancer research?

THE LIVES OF DOGS AND CATS

Dogs and cats live closelywith their owners for their entire lives. People
spend time at home with their pets, play together in the garden, take
long walks outside, and go on vacations with them. Some dogs even
go to work or shopping with their owners. Therefore, these animals
are exposed to the same environmental risk factors that humans are,

ENVIRONMENTAL

RISK FACTORS

External elements and
conditions that can
influence a human (and
animal) organism
increasing the
possibility of develop
a disease.

someofwhich can cause cancers. For example, studies on air pollution
exposure demonstrated that humans and their pets are exposed to the
same dangerous pollutants. As a result, dogs and cats can get sick from
these environmental factors, just like their owners can.

It is important to remember that dogs are the oldest domesticated

DOMESTICATED

Adapted from a wild or
natural state to life in
close association
with humans.

species and have lived with people for thousands of years. Over those
years of living with us, dogs have adapted to humans, helping people
in their work and daily activities, and becoming “man’s best friend.”
This did have an e�ect also on dogs’ genes and body structures, which
resulted in the many di�erent dog breeds that we know today. Then,
15 years ago, the entire canine genome was sequenced, revealing an

CANINE

Of the dog.

amazing discovery: the dog and human genomes are very similar [2]!
This means that studying the genes of specific breed of dogs that
develop “human-like” cancers can help us to understand the role of
those genes in human cancers, too.

Also, the lifespans of dogs and cats are much shorter than the lifespan
of humans. Dogs and cats live about 12–14 years. This means the
“speed” of a pet’s life is about six to seven times faster than a human
life. This is important because, if you want to evaluate whether a new
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Figure 1

Figure 1

Stages of anti-cancer
drug development.

therapy approach works in dogs or cats, you do not have to wait
as long to see the e�ect as you would with humans. What if dogs
and cats that develop cancer could help doctors to develop new
cancer-fighting treatments?

HOWARE ANTI-CANCER DRUGS DEVELOPED?

Currently, there are only a few drugs that can cure cancer patients
and these drugs often cause severe side e�ects. Doctors and scientists
are committed to finding better ways to cure cancer. The process
starts with an idea for a potential new drug. Cancer researchers come
up with these ideas by carefully studying di�erent types of cancers,
cancer cells which they are composed and their important features.
Getting from the idea of a new drug to a treatment for patients is a
very long process. First, researchers start with laboratory experiments.
Only after they have collected a lot of laboratory data can they start to
test the new drug on small groups of people with cancer. At this stage,
doctors and scientistsmake sure the drug is e�ective at treating cancer
and safe for patients. Research universities, government agencies, and
drug companies work together in this process, until the new drug is
approved by o�cial national agencies. The development of a new
anti-cancer drug and its approval for use in patients takes ∼10 years,
and costs up to $2,000,000,000 USD (Figure 1). Unfortunately, <1 in
20 attempts at drug development actually results in an approved drug,
so this process is very ine�cient. The poor success also explains why
many anti-cancer drugs are so expensive: because drug companies
need to compensate for the money they invested into drugs that did
not pass testing to become medicines [1].

HOWDOGS AND CATS CAN HELP PEOPLEWITH

CANCER

Studies of animal patients that naturally develop cancers can help
researchers find new ways to cure both animal and human cancer
patients. All the data and new information obtained from studying dogs
and cats with cancer can be combined with more general studies on
cancer biology and therapy (Figure 2). There is now a discipline called

COMPARATIVE

ONCOLOGY

Discipline that
integrates the naturally
occurring cancers seen
in veterinary patients
into more general
studies of cancer
biology and therapy.

comparative oncology, in which human and veterinary scientists work
together, “comparing” how cancers develop, progress, and can be
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Figure 2

Figure 2

Dogs and cats can help
with the development
of new anti-cancer
drugs.

treated in di�erent species. This helps researchers find the best way
to beat this serious disease, in both people and animals [3].

Thanks to the daily work of veterinary scientists committed to studying
cancers in their animal patients, there are now several types of dog
and cat cancers that are believed to be good models for human
cancers. Examples of “human-like” cancers in dogs include cancers
of the mouth (melanoma), bone (osteosarcoma), brain (glioma), and

MELANOMA

Cancer arising from
pigmented cells called
melanocytes, present in
the skin and mucosa.

OSTEOSARCOMA

Cancer arising from
cells of the bone.

GLIOMA

Cancer arising from
specialized cells of the
brain, called glial cells.

lymph nodes (lymphoma). Examples in cats include cancers of the

LYMPHOMA

Cancer arising from
cells of the immune
system called
lymphocytes, which are
abundant in
lymph nodes.

mammary glands or mouth (squamous cell carcinoma). Melanoma

SQUAMOUS CELL

CARCINOMA

Cancer originating
from the cells of the
internal surface
(mucosa) or external
surface (skin) of
the body.

of the mouth is frequently observed in dogs, but is very rare and
extremely malignant in people, rendering this model even more
precious. Gliomas, lymphomas, and osteosarcomas are reported in
dogs just like in kids and young adults, making dogs an invaluable
resource for studying these serious diseases [4]. Feline oral squamous
cell carcinoma is a frequently reported tumor with an aggressive
behavior that is very similar to the head and neck cancer frequently
detected in humans [5].

Interestingly, cancers are not the only diseases that are similar between
pets and humans! There are several other diseases of pets that might
help us to learn about human diseases and treat human patients
(Figure 3).

When dogs or cats are treated with new anti-cancer drugs,
veterinarians collect lots of important information about whether the
drugs kill the cancer cells and if the animal patients can be cured
(drug activity). Information is also collected aboutwhether drugs cause
side e�ects (drug toxicity), as well as how much of a drug should be
taken (dose) and how frequently (schedule). All these data generated
from the treatment of cat and dog patients can be used to develop
a parallel treatment strategy for human cancer patients. This has
already been done for some types of cancer and more studies are
ongoing. It seems that studying dogs and cats that develop cancers
can help researchers improve the speed at which anti-cancer drugs
are created, reduce the costs, and increase the percentage of drugs
that become approved.
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Figure 3

Figure 3

Did you know that
there are a lot of other
diseases that animals
develop, besides
cancer, and that these
can help researchers
study human diseases?
In this table, you can
see some examples of
diseases for which pets
are helpful for
improving the
knowledge of, and
therapy for, human
diseases. In addition to
dogs and cats, horses
can also spontaneously
develop specific
diseases that are very
similar to the human
ones.

CONCLUSION

It is important for pet owners to be aware of the many ways dogs
and cats can help people with cancer. Being the owner of a dog
or cat can improve the quality of your life, because you have fun
with your pet, and you may be more physically active and feel less
stressed. This is particularly true for people with cancer: when they
spend time with their dogs or cats, they feel better. But in addition to
the emotional benefits dogs and cats can provide for cancer patients,
we now know that dogs and cats can also be of great help in finding
the right strategies to cure them. Dogs and cats with cancer, together
with veterinarians and veterinary scientists, can play a fundamental role
in the long and di�cult process of developing new, e�ective ways to
treat or cure cancer.
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My name is Isabelle and I enjoy dancing, art, andmaking crafts. I enjoy learning about

science because it is related to everyday life. Cooking has become my new hobby

and I enjoy making my family meals. Spending time with my family is important to

me and I try to do activities with them.
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