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Cancer is a complex disease that results from multiple interactions between genes and
the environment, and considered as leading causes of mortality in dogs and cats.
Decreased food intake and metabolic abnormalities are seen in cancer patients, which in
turn are associated with delayed recovery, as well as increased mortality. Metabolic
condition called cachexia, is normally seen in cancer patients and is characterized by
systemic inflammation, negative protein and energy balance, and weight loss. Nutrition
therapy helps cancer patients to maintain healthy body weight, keep body tissue
healthy, and decrease side effects both during and after treatment. Nutritional
intervention in cancer patients aim to identify, prevent and treat malnutrition through
the use of nutritional supplements. Foods that are low in simple carbohydrates with
moderate amounts of high-quality protein, fiber, and fat (especially fats of the omega-3
fatty acid series) have been reported beneficial for cancer patients. The objective of the
present review was to bring to light the most recent literature, summarise it and discuss
the findings focusing on the benefits of appropriate nutritional inventions during
oncological disease conditions in dogs and cats.

Introduction

Cancer is a group of diseases involving abnormal
cell growth with the potential to invade or spread to
other parts of the body (Preethi et al., 2021). Cancer
develops through multiple molecular mechanisms
due to alterations at the genetic and epigenetic levels
(Takeshima and Ushijima, 2019). Cancer is among
the most common causes of death for dogs and cats,

it is uncommon in wildlife and other domestic
animals (Sarver et al., 2022). Mammary cancer, skin
cancer, bone cancer, mouth (oral) cancer, connective
tissue cancers (sarcomas), and lymphatic tissue
cancers (lymphomas) are most frequently found
Dogs and Cats (Pinello et al., 2022b). Tumour cells
depend upon host for their nutrients supply and any
modifications to the host’s diet can alter nutrient
availability in the tumour microenvironment, which

149


https://doi.org/10.20546/ijcmas.2023.1204.017
https://orcid.org/0009-0004-6190-4051
https://orcid.org/0009-0004-6190-4051
https://orcid.org/0009-0009-5842-6665
https://orcid.org/0009-0009-5842-6665
https://orcid.org/0009-0009-5842-6665
https://orcid.org/0009-0007-2891-5308
https://orcid.org/0009-0007-2891-5308
https://orcid.org/0009-0007-2891-5308
https://en.wikipedia.org/wiki/Cell_growth#Disorders
https://en.wikipedia.org/wiki/Cell_growth#Disorders
https://en.wikipedia.org/wiki/Cell_growth#Disorders
https://en.wikipedia.org/wiki/Invasion_(cancer)
https://en.wikipedia.org/wiki/Metastasis

Int.J.Curr.Microbiol.App.Sci (2023) 12(04): 149-160

can be utilized as a promising strategy for inhibiting
tumour growth (Kanarek et al., 2020). Metabolic
alterations like cachexia, commonly seen in cancer
patient is a multifactorial syndrome characterized by
an involuntary, sustained loss of weight and skeletal
muscle mass and leads to severe functional decline
(de Las Pefias et al.,, 2019). Cancer treatment
involves radiation therapy, chemotherapy, hormone
therapy, surgery which can also cause loss of
appetite, loss of energy, and malnutrition
(Gangadharan et al., 2017; Muscaritoli et al., 2021).
An altered host metabolic response with
abnormalities in protein, lipid, and carbohydrate
metabolism is seen in cancer patients (Virizuela et
al., 2018). Nutrition is an essential part of cancer
treatment, recovery, and prevention of cancer
(Ravasco, 2019). There is evidence that foods
relatively low in simple carbohydrates with
moderate amounts of high-quality protein, fiber, and
fat (especially fats of the omega-3 fatty acid series)
are beneficial for cancer patients (Tripathi et al.,
2005). Despite the potentially important roles of diet
and nutrition in cancer prevention, the evidence to
support these roles is widely perceived by the public
and health professionals as being inconsistent. There
is lack of studies on nutritional interventions in
veterinary cancer patients. A multidisciplinary
approach with targeted nutrition is vital to improve
the quality of care in oncology.

Cancer/Neoplasia/Tumour & its causes & types

Cancer/Neoplasia/Tumour can be classified into two
broad types: Benign tumors (produce local pressure
or cause obstruction) & Malignant tumor (able to
invade locally and metastasize distantly) (Pinello et
al., 2022a). Canine cancer occurs spontaneously and
shares a similar pathophysiology and clinical
manifestation with that of human analogs (Ambrosio
et al., 2022).

There are numerous factors that contribute to cancer
like genetics, age, environment and certain viruses
(Ugai, et al., 2022). Some types of tumors occur
more frequently in certain breeds of dogs, such as
Golden Retrievers, Boxers, and Rottweilers

(Dobson, 2013). In contrast to humans, pets have a
shorter life span and cancer progression is often
more rapid (Giuliano, 2022). Pets develop cancer
more frequently during the late stages of their lives
(Creevy et al., 2019). It is believed to be linked to a
weakening immune system as pet age.

Environmental hazards or chemicals can increase
the risk of cancer (Giuliano, 2022). Some examples
include a variety of herbicides, pesticides, and other
chemicals. Viruses are known causes of some
cancers in pets. For example, feline leukemia virus
(Rolph and Cavanaugh, 2022).

The following are the most common types of tumors
in pets:-

Skin tumor

Mast Cell Tumors (MCT) & Squamous cell
carcinoma (SCC), are the most common skin tumors
in dogs (Castro et al., 2019). Squamous cell
carcinoma (SCC), which arises from the cells lining
the oral cavity, is the most common oral tumor in
cats (Treggiari et al., 2021).

Lymphoma

Lymphoma is a cancer of the lymphatic system of
the body. Diffuse large B-cell lymphoma (DLBCL)
is the commonest lymphoma in both humans and
dogs (Riva et al., 2022). The feline leukemia virus
(FeLV) has been shown to cause lymphoma in some
cats (Hartmann et al.,, 2021). A classic sign of
lymphoma is large, firm lymph nodes, usually found
around the jaw, in front of the shoulder, or in the
back of the knees.

Osteosarcoma

Osteosarcoma is the most common primary bone
neoplasm in dogs and often involves the
appendicular skeleton (Al-Khan et al., 2020). The
pulmonary parenchyma and other skeletal sites are
the most common metastatic locations (Parachini-
Winter et al., 2019).
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Mammary Gland Carcinoma

Mammary gland carcinomas are tumors that arise
from the mammary or breast tissue of dogs. They
account for 25-50% of all tumors diagnosed in
bitches (Collivignarelli et al., 2021).

Lipoma

Lipomas are benign growths arising from fat cells.
Lipomas are masses of mesenchymal origin,
comprising of adipocytes, and are often clinically
unremarkable (O’Neill et al., 2018).

Nutritional issues in malignant Diseases

Many factors that affect the nutritional status of
cancer patients, including:

Ongoing tumor—host competition for dietary energy
substrates (Bauer et al., 2011).

Hormonal and inflammatory factors (Peixoto da
Silva et al., 2020); (Khatib et al., 2018).

Use of anti-cancerous therapies (Joly et al., 2019).

Cancer and cancer treatments may affect taste,
smell, appetite, and the ability to eat enough food or
absorb the nutrients from food (Rakhmanovna,
2022). Decreased food intake and metabolic
abnormalities can lead to nutrition-related disorders
in cancer patients, which in turn are associated with
delayed recovery, as well as increased morbidity and
mortality (Reber et al., 2021). The digestion and
absorption of nutrients like protein, carbohydrates,
and fat may change when tumors are in the stomach,
intestines, or head and neck (Nicolini et al., 2013).
The anorexia associated with cancer cachexia is
likely caused by the activity of pro-inflammatory
cytokines, such as tumor necrosis factor-a (TNF-a),
interleukin-1 (IL-1), interleukin-6 (IL-6) and growth
differentiation factor 15, that are produced either by
the tumor or by the host in response to the tumor,
which interfere with appetite signals within the
anterior hypothalamus (Peixoto da Silvaet et al.,

2020). Side effects from chemotherapy & radiation
therapy may cause problems with eating and
digestion (O’Reilly et al., 2020). Chemotherapy and
radiotherapy damage cells in the gastrointestinal
tract, food intake decrease because of nausea and
vomiting, absence of appetite, diarrhea and
constipation (Geraghty, 2021). Chemotherapy drugs
work by stopping or slowing the growth of cancer
cells (Satapathy et al., 2023). Healthy fast growing
cells in the mouth and digestive tract may also be
Killed because of non-selective and their cytotoxic
impact affects both healthy normal cells as well as
malignant cells (Stout and Wagner, 2019). Surgery
that removes all or part of certain organs can affect a
patient's ability to eat and digest food (Santarpia et
al., 2011). The side effects of immunotherapy are
different for each patient and the type of
immunotherapy drug given.

Effect on body metabolism

Anorexia is a common symptom in patients with
cancer (loss of appetite or desire to eat) (Hariyanto
and Kurniawan, 2021). Anorexia may occur early in
the disease or later, if the cancer grows or spreads.
Anorexia is the most common cause of malnutrition
in cancer patients (Kang et al., 2019). Some pets
develop a condition called cancer cachexia, which is
a complex metabolic syndrome characterized by
involuntary skeletal muscle loss and is associated
with poor clinical outcome, decreased survival and
negatively influences cancer therapy (Van de Worp
et al., 2020). It is caused by factors of catabolism
produced by tumors in the systemic circulation as
well as physiological factors such as the imbalanced
inflammatory activation, proteolysis, autophagy, and
lipolysis (Ni and Zhang, 2020). Studies suggest that
muscle wasting during cancer results from an
imbalance  between degradation and protein
synthesis, mediated specially by cytokines and
reactive oxygen species (Powers et al., 2016).
Cachexia causes loss of appetite anorexia decreased
muscle mass & uncontrolled weight loss (Yeom and
Yu, 2022). Cancer cachexia is caused by cancer
induces abnormalities in lipid, carbohydrate, and
protein metabolism which reduces the efficiency of
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energy metabolism (Cao et al., 2010). Cancer
cachexia not only negatively affects the quality of
life of patients with cancer but also reduces the
effectiveness of anti-cancer chemotherapy and
increases its toxicity, leading to increased cancer-
related mortality (Ni and Zhang, 2020). Chronic
insulin resistance is develop in cancer cachexia due
to chronic exposure of proinflammatory cytokines
and insulin growth factor binding protein, which
results in insulin resistance (Wagner and Petruzzelli,
2015; Wang and Ye, 2015). Thus, most of the
glucose induced is used by the cancer cells; hence,
cancer patients have a very high energy demand
(Kim, 2019). Adequate nutritional support is the
main method of cachexia treatment. Albumin and
CRP levels are currently considered to be the best
indicators of cancer cachexia (Takayoshi et al.,
2017). The upregulation of pro-inflamma- tory
cytokines and ROS formation may promote
muscular catabolism via the ubiquitin—proteasome
(Ub) system, which is considered the main
mechanism responsible for the enhanced muscle
protein degradation in cancer cachexia (Yuan et al.,
2015).

Effect on nutrient metabolism

The ability of amino acids to stimulate protein
synthesis in cancer patients is reduced. In cancer
cachexia, muscle protein breakdown produces
amino acids needed for the inflammatory protein
synthesis (Peixoto da Silva et al., 2020). It is well
known that impairment of carbohydrate & Lipid
metabolism metabolism occurs in cancer patients
(Kim, 2019). In cancer, the main pathway for
glucose consumption is the transformation to lactate,
to produce adenosine triphosphate (ATP) which is a
much faster process than tricarboxylic acid cycle
(TCA cycle) occurring in mitochondria (Farhadi et
al., 2020). However, this path- way has low output
which results in more glucose consumption and
several other metabolites. The loss of adipose tissue
by metabolic impairment further promotes cancer-
associated cachexia. Free fatty acid and glycerol
from triglyceride increase in patients with cancer-
associated cachexia (Joshi and Patel, 2022). This

lipolysis is promoted by hormones, pro-
inflammatory cytokines, and lipid-mobilizing factor
(Malla et al., 2022).

Nutritional intervention

For cancer patients, the goal is to maintain weight,
although underweight pets should gain weight and
some overweight pets may benefit from losing some
weight. Pets with cancer can be fed home-cooked
diets, commercial diets, or a combination. The
challenge with home-cooked diets is that unless they
are carefully designed, nutrient deficiencies are
common (Larsen et al., 2012). Unfortunately, there
is very limited scientific knowledge about the ideal
nutritional modification during cancer treatment for
pets. The combination of high quality nutrients in a
multitargeted, multinutrient approach appears
specifically  promising, preferentially as a
multimodal intervention, although more studies
investigating the optimal quantity and combination
of nutrients are needed (Van de Worp et al., 2020).

Ketogenic diet

Recently, ketogenic diet has been newly emerged as
a cancer therapy in both animal models and humans.
Ketogenic diet are defined as diets high in fat, low in
carbohydrate and a protein content to meet
requirements (Allenspach et al., 2022). The
modulation of cellular metabolism by carbohydrate
depletion via ketogenic diets has been suggested as
an important therapeutic strategy to selectively kill
cancer cells (Chung and Park, 2017).

Low carbohydrate content in ketogenic diet leads to
increased fat metabolism and elevated levels of fat-
derived ketone in the blood. Since glucose is the
main source of energy for cancer cells (the Warburg
effect), a reduction in the availability of this fuel can
be beneficial, controlling the proliferation and
metastatic capacity (Branco et al.,, 2016). Low
calorie diet, such as fasting inducing a state of
ketosis, has been shown to enhance the
responsiveness of cancer cells to chemotherapy in
pre-clinical cancer therapy models and to ameliorate
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some of chemotherapy-induced side effects in
normal tissues (Lee et al., 2012).

Protein & Amino acids supplementation

Cancer patients display systemic inflammation,
which leads to an increase in protein catabolism,
thus promoting the release of free amino acids to
further support metabolism (Soares et al., 2020).
Recent researches suggested an adequate supply of
dietary protein is a prerequisite for maintenance or
gain of skeletal muscle mass (Prado et al., 2020).
Nutrients, such as amino acids (AAs), are not only a
caloric source, but can also modulate cell
metabolism and modify hormone homeostasis
(Bonfili et al., 2017). Muscle mass supplements,
such as L-leucine (including whey protein and
branched-chain amino acids), p-hydroxy-beta-
methyl butyrate (HMp), arginine, and glutamine,
several studies have carefully examined their effects.
L-leucine and its derivatives appear to regulate
protein synthesis and promote muscle protein
balance (Soares et al., 2020). Arginine and
glutamine may act by reducing inflammation and
infection progression, thus promoting improvements
in food intake (Prado et al., 2020; Holbert et al.,
2022). Glutamine is a nonessential amino acid that
serves an important role in the metabolism and
immune system, is considered a nutritional
supplement for cancer patients (Kim, 2019).
Glutamine levels are reduced in cancer patients
because glutamine is used as the energy source by
cancer cells (Jiang et al., 2019). Glutamine
supplementation is usually focused on preventing
side effects that may occur during chemotherapy or
radiotherapy, especially in gastrointestinal mucosal
protection.

Fat & Fatty acids

Dietary fat is an important source of energy and
contributes a significant caloric value to our diet.
Consequently, a high fat diet might be expected to
prevent host catabolism during cachexia, mainly by
tumor growth reduction. Omega-3 fatty acids,
eicosapentaenoic acid and docosahexaenoic acid,

serve as natural anti-inflammatories in cells by
inhibiting cyclooxygenase (Islam et al., 2022).
Several mechanisms have been proposed to explain
the potential benefits of EPA & DHA on the body
composition: inhibition of catabolic stimuli by
modulating the production of pro-inflammatory
cytokines and enhancing insulin sensitivity that
induces protein synthesis (Al-Jawadi et al., 2020).
Diet supplementation with fish oil (rich in Omega-3
fatty  acids, eicosapentaenoic  acid  and
docosahexaenoic acid) has been investigated to
preserve skeletal muscle mass in various
experimental animal models of cancer cachexia (Liu
et al., 2019). Flaxseed (one of the richest plant
sources of the -3 fatty acid i.e. a-linolenic acid)
has shown to have health imparting benefits in
decreased risk of cancer, particularly of the
mammary and prostate gland (Goyal et al., 2014).
Omega-3 fatty acids also may be able to kill cancer
directly and have been shown to reduce cellular
proliferation, angiogenesis and invasion, and
increase programmed cell death (West et al., 2020;
Haidari et al., 2019). Conjugated linoleic acid
(CLA) found mostly in red meat and dairy products
has shown anti-carcinogenic effects (Basak and
Duttaroy, 2020).

Probiotics

Probiotics play an important role in prevention and
treatment of various types of cancer effectively
(Bedada et al., 2020). Probiotics are defined as
living microorganisms that, when taken in adequate
amount, offer positive health benefits to the host
(Sharma, 2019). Probiotics are more effective when
used with prebiotics than probiotics alone in
prevention and treatment of different cancer
(Bedada et al., 2020). Probiotics and their
probioactive cellular materials form several
beneficial effects in the gastrointestinal tract, and
release different enzymes and form potential
synergistic effects on digestion. Probiotics are
mostly categorized into bacterial or lactic acid and
non-lactic acid bacteria strains, and yeasts.
Lactobacillus, Lactococcus, Bifidobacterium and
Enterococcus are common bacterial probiotics
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(Georgiev et al., 2015). The other unique features of
probiotics are delaying the formation of tumor,
inhibit the proliferation of cancer cells and prevent
the life threatening side effects that are associated
with current cancer treatment (Hassan, 2019). The
results of many in vitro studies indicate beneficial
properties of probiotics in  modulating the
proliferation and apoptosis of cancer cells including,
e.g., gastric, colonic, and myeloid leukemia cells
(Altonsy et al, 2009). Certain probiotic
microorganisms are useful in the control of various
intestinal disorders, including fever, postoperative
inflammatory diseases, viral diarrhea and antibiotic
or chemotherapy/radiotherapy-associated diarrhea
(Slizewska et al., 2022). Prebiotic fibers occur
naturally in certain foods, including selected
legumes, grains, fruits and vegetables, and fiber-rich
foods, such as whole grains, have been reported to
have a prebiotic-like effect on the gut microbiota
(Turati et al., 2023). They have shown colorectal
cancer prevention with respect to their effects on gut
microbiome structure and microbial metabolite
production in the colon environment (Mahdavi et
al., 2021).

Other supplements
Carnitine

I-Carnitine, a nutrient found primarily in red meat
(Koeth et al.,, 2019), is an amino acid-derived
substance that plays important role including
transport of long-chain fatty acids from the
cytoplasm to the mitochondrial matrix, regulation of
acetyl-CoA/CoA and protection against oxidative
stress (Li and Zhao, 2021). Altered serum and urine
carnitine levels have been reported in cancer patients
with various forms of malignant diseases (Sayed-
Ahmed, 2010). Carnitine not obtained from food is
synthesized endogenously from two essential amino
acids, lysine and methionine in liver and kidney
(Cave et al., 2008). Supplementation of carnitine to
enhance mitochondrial B-oxidation may attenuate
oxidative stress and inflammation, resulting in
beneficial clinical outcomes (Virmani et al., 2022).
Carnitine supplementation has been studied in

various experimental models of cancer cachexia.
Carnitine supplementation improves the tolerability
of chemotherapy in cancer patients by reducing
general fatigue and improving the nutritional status
(Matsui et al., 2018).

Creatine

Creatine is a non-protein amino acid that can be
endogenously synthesized in the liver, kidney and
pancreas and is mainly stored and utilized in the
skeletal muscle (VVan de Worp et al., 2020). Creatine
is naturally found in animal tissues such as meats,
fish, and poultry (Kaviani et al., 2020). Creatine
supplementation has shown antioxidant capacities as
well as effectiveness to counteract pro-inflammatory
cytokines in cancer cachexia (Cella et al., 2020;
Costa Godinho et al., 2023). Creatine exerts
anabolic activity, acting as an immediate energy
substrate to support muscle contraction further
increasing lean mass, mainly due to greater water
uptake by the muscle (Soares et al., 2020). Despite
the promising results, only a few studies have
investigated the effects of creatine supplementation
in experimental cancer cachexia.

Flavonoids

Flavonoids are phytochemical compounds present in
many plants, fruits, vegetables, and leaves, with
potential applications in medicinal chemistry (Ullah
et al.,, 2020). Flavonoids possess a number of
medicinal benefits, including anticancer, antioxidant
and anti-inflammatory properties (Al-Ishag et al.,
2019; Chen et al.,, 2019, Ullah et al., 2020).
Vegetables and fruits, whole grain cereals, legumes,
seeds, and nuts are the main dietary sources of
flavonoids (Rodriguez-Garcia et al., 2019).

Vitamins and minerals

There is an inherent risk of micronutrient deficiency
due to malnutrition and side effects of therapy such
as vomiting or diarrhea in cancer patient (Prado et
al., 2020). Use of a multivitamin-multimineral
supplement in doses close to the recommended
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dietary allowance is beneficial in cancer patient
(Ravasco, 2019; Akutsu et al., 2020). A low vitamin
D status and inadequate calcium intake are
important risk factors for various types of cancer
(Peterlik et al., 2009). The relationship of vitamin D
and diseases has also been investigated in dogs and
cats, and some studies found association between
low vitamin D status and some types of cancer
(Selting et al., 2016; Weidner et al.,, 2017).
Increased intakes of a-tocopherol (AT) and/or B-
carotene (BC) prevent lung cancer and other cancers
in human beings (Colombo, 2010) and selectively
induce cancer cells to undergo apoptosis (Kline et
al., 2004; Smolarek and Suh, 2011) because of its
high antioxidant potential. Many studies have
reported that selenium supplement decreased risk of
colorectal cancer, lung cancer and bladder cancer in
humans (Clark et al., 1996; Michaud et al., 2005;
Cai et al., 2016).

General management of nutritional issues

It is important to avoid feeding raw diets or treats to
pets with cancer. Raw meat, eggs, and milk carry
high risk of bacterial contamination with
Salmonella, E. coli, Campylobacter, and other
potentially dangerous bacteria (Lefebvre et al.,
2008; Freeman et al., 2013; Nuesch-Inderbinen et
al., 2019).

Adjustment to the nutrient profile is required for
patients with comorbidities (e.g., liver or Kkidney
disease,  pancreatitis,  hyperlipidemia).  Food
intolerances or allergies may limit ingredient or
nutrient options. A diet formulated for weight
management by veterinarian should be used
otherwise may lead to nutrient deficiencies.

Feeding foods that smell good, fresh food diets may
be more palatable and appealing for dogs or cats
with variable appetites. Choose lean meats (such as
chicken or turkey) without skin.

To increase daily caloric intake, increase the feeding
frequency and leave the dry food accessible
throughout the day.

Cancer treatments and side effects may put patients
at risk for dehydration (Stout and Wagner, 2019),
fresh drinking water should be available all time.

Feed foods that are high in fiber, such as whole-
grain breads, cereals and fruits.

Give exercise daily

In conclusion, nutrition plays a crucial role in cancer
care. It affects treatment tolerability, outcomes, and
quality of life. However, a focus on nutrition is still
lacking among oncologists because of insufficient
training in nutrition topics received during UG and
PG training and an underestimation of its
importance. The consequences of the disease and its
treatment, such as anorexia, cachexia, are therefore
still often overlooked, under diagnosed, and
undertreated. A proactive assessment of the clinical
alterations that occur during treatments and during
the disease course, is essential for selecting the
adequate nutritional intervention, aiming for the best
impact on patients’ outcomes. Further research is
needed to determine the safety and efficacy of
nutritional supplements. Greater emphasis is needed
in veterinary practices on the importance of client
and clinician communication to ensure dogs with
cancer are provided a safe and healthy diet.

References

Akutsu, T., Kitamura, H., Himeiwa, S., Kitada, S.,
Akasu, T., & Urashima, M. 2020. Vitamin D and
cancer survival: does vitamin D supplementation
improve the survival of patients with cancer?
Current oncology reports. 22: 1-9.

Al-Ishaqg, R. K., Abotaleb, M., Kubatka, P., Kajo, K., &
Busselberg, D. 2019. Flavonoids and their anti-
diabetic effects: Cellular mechanisms and effects to
improve blood sugar levels. Biomolecules. 9(9):
430.

Al-Jawadi, A., Rasha, F., Ramalingam, L., Alhaj, S.,
Moussa, H., Gollahon, L., Dharmawardhane, S. and
Moustaid-Moussa, N. 2020. Protective effects of
eicosapentaenoic acid in adipocyte-breast cancer
cell cross talk. The Journal of nutritional
biochemistry. 75: 108244,

Al-Khan, A. A., Nimmo, J. S., Day, M. J., Tayebi, M.,

155


https://onlinelibrary.wiley.com/doi/full/10.1111/jpn.13259#jpn13259-bib-0144
https://onlinelibrary.wiley.com/doi/full/10.1111/jpn.13259#jpn13259-bib-0168
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=46401&version=patient&language=English&dictionary=Cancer.gov

Int.J.Curr.Microbiol.App.Sci (2023) 12(04): 149-160

Ryan, S. D., Kuntz, C. A,, Simcock, J. O., Tarzi, R.,
Saad, E. S., Richardson, S. J. and Danks, J. A.
2020. Fibroblastic subtype has a favourable
prognosis in appendicular osteosarcoma of dogs.
Journal of comparative pathology. 176: 133-144.

Allenspach, K., Borcherding, D. C., lennarella-
Servantez, C. A., Mosichuk, A. P., Atherly, T.,
Sahoo, D. K., Kathrani, A., Suchodolski, J.S.,
Bourgois-Maochel, A., Serao, M. R. and Serao, N.
V. 2022. Ketogenic diets in healthy dogs induce gut
and serum metabolome changes suggestive of anti-
tumourigenic effects: A model for human
ketotherapy trials. Clinical and Translational
Medicine. 12(9).

Altonsy, M. O., Andrews, S. C., Tuohy, K. M. 2010.
Differential induction of apoptosis in human
colonic carcinoma cells (Caco-2) by Atopobium,
and commensal, probiotic and enteropathogenic
bacteria: Mediation by the mitochondrial pathway.
Int. J. Food Microbiol. 137:190-203.

Ambrosio, N., Voci, S., Gagliardi, A., Palma, E., Fresta,
M., & Cosco, D. 2022. Application of
Biocompatible Drug Delivery Nanosystems for the
Treatment of Naturally Occurring Cancer in Dogs.
Journal of Functional Biomaterials. 13(3): 116.

Basak, S. and Duttaroy, A. K. 2020. Conjugated linoleic
acid and its beneficial effects in obesity,
cardiovascular disease, and cancer. Nutrients.
12(7): 1913.

Bauer, J., Jirgens, H., & Frihwald, M. C. 2011.
Important aspects of nutrition in children with
cancer. Advances in Nutrition. 2(2): 67-77.

Bedada, T. L., Feto, T. K., Awoke, K. S., Garedew, A.
D., Yifat, F. T., & Birri, D. J. 2020. Probiotics for
cancer alternative prevention and treatment.
Biomedicine & pharmacotherapy. 129: 110409.

Bonfili, L., Cecarini, V., Cuccioloni, M., Angeletti, M.,
Flati, V., Corsetti, G., Pasini, E., Dioguardi, F. S.,
Eleuteri, A. M. 2017. Essential amino acid mixtures
drive cancer cells to apoptosis through proteasome
inhibition and autophagy activation. FEBS J. 284
(11): 1726-1737.

Branco, A. F., Ferreira, A., Simdes, R. F., Magalhaes-
Novais, S., Zehowski, C., Cope, E., Silva, A. M.,
Pereira, D., Sardao, V. A. and Cunha-Oliveira, T.
2016. Ketogenic diets: from cancer to
mitochondrial diseases and beyond. European
journal of clinical investigation. 46(3): 285-298.

Cai, X., Wang, C., Yu, W., Fan, W., Wang, S., Shen, N.,
Wu, P., Li, X. and Wang, F. 2016. Selenium
exposure and cancer risk: an updated meta-analysis

and meta-regression. Scientific reports. 6(1): 19213.

Cao, D. X., Wu, G. H., Zhang, B., Quan, Y. J., Wei, J.,
Jin, H., Jiang, Y. and Yang, Z. A. 2010. Resting
energy expenditure and body composition in
patients with newly detected cancer. Clinical
nutrition. 29(1): 72-77.

Castro, J. L. C. S,, Santalucia, V. G. P., Albernaz, V. S.
P., Castro, M. V. M., Pires, J. R., Engracia Filho, P.
T. O. Leme Junior, R. R. Huppes, A. B. De Nardi,
and J. M. Pazzini. 2019. "Near-total glossectomy
for treatment of mast cell tumor in a dog. Pak. Vet.
J. 39: 135-137.

Cave, M. C., Hurt, R. T., Frazier, T. H., Matheson, P. J.,
Garrison, R. N., McClain, C. J.,, McClave, S. A.
2008. Obesity, inflammation, and the potential
application of pharmaconutrition. Nutr Clin Pract.
23: 16-34.

Cella, P. S., Marinello, P. C., Borges, F. H., Ribeiro, D.
F., Chimin, P., Testa, M. T., Guirro, P. B., Duarte,
J. A., Cecchini, R., Guarnier, F. A. and Deminice,
R. 2020. Creatine supplementation in Walker-256
tumor-bearing rats prevents skeletal muscle atrophy
by attenuating systemic inflammation and protein
degradation signaling. European journal of
nutrition. 59: 661-669.

Chen, H. Y., Lin, P. H., Shih, Y. H., Wang, K. L., Hong,
Y. H., Shieh, T. M., Huang, T. C., Hsia, S.M. 2019.
Natural antioxidant resveratrol suppresses uterine
fibroid cell growth and extracellular matrix
formation in vitro and in vivo. Antioxidants. 8(4):
99.

Chung, H. Y. and Park, Y. K. 2017. Rationale, feasibility
and acceptability of ketogenic diet for cancer
treatment. Journal of cancer prevention. 22(3): 127.

Clark, L. C., Combs, G. F., Turnbull, B. W., Slate, E. H.,
Chalker, D. K., Chow, J., Davis, L. S., Glover, R.
A., Graham, G. F., Gross, E. G. and Krongrad, A.
1996. Effects of selenium supplementation for
cancer prevention in patients with carcinoma of the
skin: a randomized controlled trial. Jama. 276(24):
1957-1963.

Collivignarelli, F., Tamburro, R., Aste, G., Falerno, I.,
Del Signore, F., Simeoni, F., Patsikas, M.,
Gianfelici, J., Terragni, R., Attorri, V. and
Carluccio, A. 2021. Lymphatic drainage mapping
with indirect lymphography for canine mammary
tumors. Animals. 11(4): 1115.

Colombo, M. L. 2010. An update on vitamin E,
tocopherol and tocotrienol—perspectives.
Molecules. 15(4): 2103-2113.

Costa Godinho, L. R., Cella, P. S., Guimaraes, T. A,,

156



Int.J.Curr.Microbiol.App.Sci (2023) 12(04): 149-160

Palma, G. H. D., Nunes, J. H., & Deminice, R.
2023. Creatine  Supplementation  Potentiates
Exercise Protective Effects against Doxorubicin-
Induced Hepatotoxicity in Mice. Antioxidants.
12(4): 823

Creevy, K. E., Grady, J., Little, S. E., Moore, G. E.,
Strickler, B. G., Thompson, S. and Webb, J. A.
2019. AAHA canine life stage guidelines. Journal
of the American Animal Hospital Association.
55(6): 267-290.

de Las Pefas, R., Majem, M., Perez-Altozano, J.,
Virizuela, J. A., Cancer, E., Diz, P., Donnay, O.,
Hurtado, A., Jimenez-Fonseca, P. and Ocon, M.J.
2019. SEOM clinical guidelines on nutrition in
cancer patients (2018). Clinical and translational
oncology. 21: 87-93.

Dobson, J. M. 2013. Breed-predispositions to cancer in
pedigree dogs. International Scholarly Research
Notices. 2013.

Farhadi, P., Yarani, R., Dokaneheifard, S., & Mansouri,
K. 2020. The emerging role of targeting cancer
metabolism for cancer therapy. Tumor Biology.
42(10): 1010428320965284

Freeman, L. M., Chandler, M. L., Hamper, B. A. and
Weeth, L. P. 2013. Current knowledge about the
risks and benefits of raw meat—based diets for dogs
and cats. Journal of the American Veterinary
Medical Association. 243(11): 1549-1558.

Gangadharan, A., Choi, S. E., Hassan, A., Ayoub, N. M.,
Durante, G., Balwani, S., Kim, Y. H., Pecora, A.,

Goy, A., Suh, K. S. 2017. Protein calorie
malnutrition, nutritional intervention and
personalized cancer care. Oncotarget.
4:8(14):24009-24030. doi:
10.18632/oncotarget.15103. PMID: 28177923;

PMCID: PMC5410360.

Georgiev, K., Georgieva, M., lliev, I., Peneva, M., &
Alexandrov, G. 2015. Antiproliferative effect of
Bulgarian spring water probiotics (Lakter a Nature
Probiotics®), against human colon carcinoma cell
line. World J Pharm Pharm Sci. 4(6): 130-136.

Geraghty, K. M. 2021. Managing the effects of cancer
and cancer treatments on patients’ nutritional status.
Nursing Standard. 36(3): 54-60.

Giuliano, A. 2022. Companion animal model in
translational oncology; feline oral squamous cell
carcinoma and canine oral melanoma. Biology.
11(1): 54.

Goyal, A., Sharma, V., Upadhyay, N., Gill, S. and Sihag,
M. 2014. Flax and flaxseed oil: an ancient medicine
& modern functional food. Journal of food science

157

and technology. 51: 1633-1653.

Haidari, F., Abiri, B., lravani, M., Razavi, S. M.,
Sarbakhsh, P., Ahmadi-Angali, K., & Vafa, M.
2019. Effects of vitamin D and omega-3 fatty acids
co-supplementation on inflammatory biomarkers,
tumor marker CEA, and nutritional status in
patients with colorectal cancer: a study protocol for
a double blind randomized controlled trial. Trials.

20(1): 1-7.
Hariyanto, T. I., and Kurniawan, A. 2021. Appetite
problem in cancer patients: Pathophysiology,

diagnosis, and treatment. Cancer Treatment and
Research Communications. 27: 100336.

Hartmann, K., Hofmann-Lehmann, R., & Sykes, J. E.
2021. Feline leukemia virus infection. In Greene's
Infectious Diseases of the Dog and Cat. WB
Saunders. 2021: 382-413.

Hassan, Z. 2019. Anti-cancer and biotherapeutic
potentials of probiotic bacteria. J Cancer Sci Ther.
11(1): 009-013.

Holbert, C. E., Cullen, M. T., Casero Jr, R. A, &
Stewart, T. M. (2022). Polyamines in cancer:
Integrating organismal metabolism and antitumour
immunity. Nature Reviews Cancer. 22(8): 467-480.

Honors, M. A. and Kinzig, K. P. 2012. The role of
insulin resistance in the development of muscle
wasting during cancer cachexia. Journal of
cachexia, sarcopenia and muscle. 3: 5-11.

Inécio Pinto, N., Carnier, J., Oyama, L. M., Otoch, J. P.,
Alcéntara, P. S., Tokeshi, F., & Nascimento, C. M.
2015. Cancer as a proinflammatory environment:
metastasis and  cachexia.  Mediators  of
inflammation. 2015.

Islam, M. R., Akash, S., Rahman, M. M., Nowrin, F. T.,
Akter, T., Shohag, S., Rauf, A., Aljohani, A. S. and
Simal-Gandara, J. 2022. Colon cancer and
colorectal cancer: Prevention and treatment by
potential natural products. Chemico-Biological
Interactions. 110170.

Jackson, M. 1. 2022. Macronutrient Proportions and Fat
Type Impact Ketogenicity and Shape the
Circulating Lipidome in Dogs. Metabolites. 12(7):
591.

Jiang, J., Srivastava, S., & Zhang, J. 2019. Starve cancer
cells of glutamine: break the spell or make a hungry
monster? Cancers. 11(6): 804.

Joly, F., Ahmed-Lecheheb, D., Thiery-Vuillemin, A.,
Orillard, E., & Coquan, E. 2019. Side effects of
chemotherapy for testicular cancers and post-cancer
follow-up. Bulletin du Cancer. 106(9): 805-811.

Joshi, M. and Patel, B. M. 2022. The burning furnace:



Int.J.Curr.Microbiol.App.Sci (2023) 12(04): 149-160

Alteration in lipid metabolism in cancer-associated
cachexia. Molecular and Cellular Biochemistry.
477(6): 1709-1723.

Kanarek, N., Petrova, B. and Sabatini, D. M. 2020.
Dietary modifications for enhanced cancer therapy.
Nature. 579(7800): 507-517.

Kang, H. J., Jeong, M. K., Park, S. J., Jun, H. J. and Yoo,
H. S. 2019. Efficacy and safety of Yukgunja-Tang
for treating anorexia in patients with cancer: The
protocol for a pilot, randomized, controlled trial.
Medicine. 98(40).

Kaviani, M., Shaw, K. and Chilibeck, P. D. 2020.
Benefits of creatine supplementation for vegetarians
compared to omnivorous athletes: a systematic
review. International journal of environmental
research and public health. 17(9): 3041.

Khatib, M. N., Gaidhane, A., Gaidhane, S., & Quazi, Z.
S. 2018. Ghrelin as a promising therapeutic option
for cancer cachexia. Cellular Physiology and
Biochemistry. 48(5):2172-2188.

Kim, D. H. 2019. Nutritional issues in patients with
cancer. Intestinal research. 17(4): 455-462.

Kline, K., Yu, W., & Sanders, B. G. 2004. Vitamin E and
breast cancer. The Journal of nutrition. 134(12):
3458S-3462S.

Koeth, R. A., Lam-Galvez, B. R., Kirsop, J., Wang, Z.,
Levison, B. S., Gu, X., Copeland, M. F., Bartlett,
D., Cody, D. B., Dai, H. J. and Culley, M. K. 2019.
I-Carnitine in omnivorous diets induces an
atherogenic gut microbial pathway in humans. The
Journal of clinical investigation. 129(1): 373-387.

Larsen, J. A., Parks, E. M., Heinze, C. R., Fascetti, A. J.
2012. Evaluation of recipes for home-prepared diets
for dogs and cats with chronic kidney disease. J Am
Vet Med Assoc. 240:532-538.

Lee, C., Raffaghello, L., Brandhorst, S., Safdie, F. M.,
Bianchi, G., Martin-Montalvo, A., Pistoia, V., Wel,
M., Hwang, S., Merlino, A. and Emionite, L. 2012.
Fasting cycles retard growth of tumors and sensitize
a range of cancer cell types to chemotherapy.
Science translational medicine. 4(124): 124ra27-
124ra27.

Lefebvre, S. L., Reid-Smith, R., Boerlin, P. and Weese, J.
S. 2008. Evaluation of the risks of shedding
Salmonellae and other potential pathogens by
therapy dogs fed raw diets in Ontario and Alberta.
Zoonoses and public health. 55(8-10): 470-480.

Li, N. and Zhao, H. 2021. Role of carnitine in non-
alcoholic fatty liver disease and other related
diseases: An update. Frontiers in Medicine. 8:
689042.

158

Liu, S. H., Chiu, C. Y., Wang, L. P., & Chiang, M. T.
2019. Omega-3 fatty acids-enriched fish oil
activates AMPK/PGC-1la signaling and prevents
obesity-related skeletal muscle wasting. Marine
drugs. 17(6): 380.

Mahdavi, M., Laforest-Lapointe, |. and Massé, E. 2021.
Preventing colorectal cancer through prebiotics.
Microorganisms. 9(6): 1325.

Malla, J., Zahra, A., Venugopal, S., Selvamani, T. Y.,
Shoukrie, S. 1., Selvaraj, R., Dhanoa, R. K.,
Hamouda, R. K., Mostafa, J. 2022. What Role Do
Inflammatory Cytokines Play in Cancer Cachexia?
Cureus 2022, 14, e26798.

Matsui, H., Einama, T., Shichi, S., Kanazawa, R.,
Shibuya, K., Suzuki, T., Matsuzawa, F., Hashimoto,
T., Homma, S., Yamamoto, J., Taketomi, A., Abe,
H. 2018. L-Carnitine supplementation reduces the
general fatigue of cancer patients during
chemotherapy. Mol Clin Oncol. 8(3):413-416. doi:
10.3892/mc0.2018.1557. Epub 2018 Jan 16. PMID:
29456846; PMCID: PMC57955509.

Michaud, D. S., De Vivo, I, Morris, J. S. and
Giovannucci, E. 2005. Toenail Selenium
Concentrations and Bladder Cancer Risk in Women
and Men. Br. J. Cancer. 93: 804-806.

Muscaritoli, M., Arends, J., Bachmann, P., Baracos, V.,
Barthelemy, N., Bertz, H., Bozzetti, F., Hitterer, E.,
Isenring, E., Kaasa, S. and Krznaric, Z. 2021.
ESPEN practical guideline: Clinical Nutrition in
cancer. Clinical Nutrition. 40(5): 2898-2913.

Ni, J. and Zhang, L. 2020. Cancer cachexia: definition,
staging, and emerging treatments. Cancer
management and research. 12: 5597.

Nicolini, A., Ferrari, P., Masoni, M. C., Fini, M., Pagani,
S., Giampietro, O., & Carpi, A. 2013. Malnutrition,
anorexia and cachexia in cancer patients: a mini-
review on pathogenesis and treatment. Biomedicine
& Pharmacotherapy. 67(8): 807-817.

Ndesch-Inderbinen, M., Treier, A., Zurfluh, K. and
Stephan, R. 2019. Raw meat-based diets for
companion animals: a potential source of
transmission of pathogenic and antimicrobial-
resistant Enterobacteriaceae. Royal Society open
science. 6(10): 191170.

O’Neill, D. G., Corah, C. H., Church, D. B., Brodbelt, D.
C., & Rutherford, L. 2018. Lipoma in dogs under
primary veterinary care in the UK: prevalence and
breed associations. Canine  Genetics and
Epidemiology. 5(1): 1-13.

O’Reilly, M., Mellotte, G., Ryan, B., and O’Connor, A.
2020. Gastrointestinal side effects of cancer



Int.J.Curr.Microbiol.App.Sci (2023) 12(04): 149-160

treatments. Therapeutic Advances in Chronic
Disease. 11: 2040622320970354.

Parachini-Winter, C., Curran, K. M., Pellin, M., Laver,
T., Hanot, C., Vernier, T. H., & Séguin, B. 2019.
Cutaneous and subcutaneous metastasis of
appendicular osteosarcoma in dogs: 20 cases.
Journal of veterinary internal medicine. 33(5):
2200-2208.

Peixoto da Silva, S., Santos, J. M., Costa e Silva, M. P.,
Gil da Costa, R. M., & Medeiros, R. 2020. Cancer
cachexia and its pathophysiology: links with
sarcopenia, anorexia and asthenia. Journal of
cachexia, sarcopenia and muscle. 11(3): 619-635.

Peterlik, M., Grant, W. B. and Cross, H. S. 2009.
Calcium, vitamin D and cancer. Anticancer
research. 29(9): 3687-3698.

Pinello, K., Amorim, I., Pires, |., Canadas-Sousa, A.,
Catarino, J., Faisca, P., Branco, S., Peleteiro, M.C.,
Silva, D. and Severo, M. 2022a. Vet-OncoNet:
Malignancy Analysis of Neoplasms in Dogs and
Cats. Veterinary Sciences. 9(10): 535

Pinello, K., Pires, I., Castro, A. F., Carvalho, P. T.,
Santos, A., de Matos, A., Queiroga, F., Canadas-
Sousa, A., Dias-Pereira, P., Catarino, J. and Faisca,
P. 2022h. Cross Species Analysis and Comparison
of Tumors in Dogs and Cats, by Age, Sex,
Topography and Main Morphologies. Data from
Vet-OncoNet. Veterinary Sciences. 9(4): 167.

Powers, S.K., Morton, A.B., Ahn, B., Smuder, A.J. 2016.
Redox control of skeletal muscle atrophy. Free
Radic Biol Med. 98:208-217.

Prado, C. M., Purcell, S. A. and Laviano, A. 2020.
Nutrition interventions to treat low muscle mass in
cancer. Journal of cachexia, sarcopenia and muscle.
11(2): 366-380.

Preethi, K. A., Lakshmanan, G., & Sekar, D. Antagomir
technology in the treatment of different types of
cancer. Epigenomics. 13 (7): 481-4.

Rakhmanovna, P. O. 2022. Nutrition and diet in breast
cancer. Texas Journal of Medical Science. 7: 27-30.

Ravasco, P. 2019. Nutrition in cancer patients. Journal of
clinical medicine. 8(8): 1211.

Reber, E., Schonenberger, K. A., Vasiloglou, M. F., &
Stanga, Z. 2021. Nutritional risk screening in
cancer patients: the first step toward better clinical
outcome. Frontiers in Nutrition. 8: 603936.

Riva, F., Filipe, J., Fanelli, A., Marconato, L., Inglesi, A.,
Scanziani, E., Soldati, S., Licenziato, L., Comazzi,
S., Minoli, L. and Aresu, L. 2022. IL-1R8
Downregulation and Concomitant TLR7 and TLR9
Upregulation Are Related to the Pathogenesis of

159

Canine Diffuse Large B-Cell
Veterinary Sciences. 9(5): 209.
Rodriguez-Garcia, C., Sdnchez-Quesada, C. and Gaforio,
J. J. 2019. Dietary flavonoids as cancer
chemopreventive agents: An updated review of

human studies. Antioxidants. 8(5): 137.

Rolph, K. E. and Cavanaugh, R. P. 2022. Infectious
Causes of Neoplasia in the Domestic Cat.
Veterinary Sciences. 9(9): 467.

Santarpia, L., Contaldo, F. and Pasanisi, F. 2011.
Nutritional screening and early treatment of
malnutrition in cancer patients. Journal of cachexia,
sarcopenia and muscle. 2: 27-35.

Sarver, A. L., Makielski, K. M., DePauw, T. A., Schulte,
A. J. and Modiano, J. F. 2022. Increased risk of
cancer in dogs and humans: A consequence of
recent extension of lifespan beyond evolutionarily
determined limitations?. Aging and Cancer. 3(1): 3-
19.

Satapathy, S., Patro, C. S., Patro, G., Panda, M., & Patra,
A. 2023. Cancer therapy. Journal of Pharmaceutical
Negative Results. 3643-3649.

Sayed-Ahmed, M. M. 2010. Role of carnitine in cancer
chemotherapy-induced multiple organ toxicity.
Saudi pharmaceutical journal. 18(4): 195-206..

Selting, K. A., Sharp, C. R., Ringold, R., Thamm, D. H.,
& Backus, R. 2016. Serum 25-hydroxyvitamin D
concentrations in dogs—correlation with health and
cancer risk. Veterinary and Comparative Oncology.
14(3): 295- 305.

Sharma, A. 2019. Importance of probiotics in cancer
prevention and treatment. In Recent Developments
in Applied Microbiology and
Biochemistry; Buddolla, V., Ed.; Academic Press:
Cambridge, MA, USA; Chapter 4; pp. 33-45. ISBN
978-0-12-816328-3.

Slizewska, K., Markowiak- Kopec, P.,Slizewska, W.
2021. The Role of Probiotics in Cancer Prevention.
Cancers. 13(1): 20.

Smolarek, A. K. and Suh, N. 2011. Chemopreventive
activity of vitamin E in breast cancer: a focus on y-
and d-tocopherol. Nutrients. 3(11): 962-986.

Soares, J. D., Howell, S. L., Teixeira, F. J., & Pimentel,
G. D. 2020. Dietary amino acids and
immunonutrition  supplementation in  cancer-
induced skeletal muscle mass depletion: A mini-
review. Current pharmaceutical design. 26(9): 970-
978.

Stout, N. L. and Wagner, S. S. 2019. Antineoplastic
therapy side effects and polypharmacy in older
adults  with  cancer. Topics in geriatric

Lymphoma.



Int.J.Curr.Microbiol.App.Sci (2023) 12(04): 149-160

rehabilitation. 35(1): 15.

Takayoshi, K., Uchino, K., Nakano, M., Ikejiri, K., Baba,
E. 2017. Weight loss during initial chemotherapy
predicts survival in patients with advanced gastric
cancer. Nutr Cancer. 69(3):408-415.

Takeshima, H. and Ushijima, T. 2019. Accumulation of
genetic and epigenetic alterations in normal cells
and cancer risk. NPJ precision oncology. 3(1): 7.

Treggiari, E., Romanelli, G., Ferro, S., & Roccabianca,
P. 2021. Long-term survival in a cat with tonsillar
squamous cell carcinoma treated with surgery and
chemotherapy. Journal of Feline Medicine and
Surgery Open Reports. 7(1): 2055116920984387.

Tripathi, Y. B., Tripathi, P., & Arjmandi, B. H. 2005.
Nutraceuticals and cancer management. Frontiers in
Bioscience-Landmark. 10(2): 1607-1618.

Turati, F., Concina, F., Rossi, M., Fiori, F., Parpinel, M.,
Taborelli, M., Giacosa, A., Crispo, A., Pagan, E.,
Rosato, V. and Negri, E. 2023. Association of
prebiotic fiber intake with colorectal cancer risk:
the PrebiotiCa study. European Journal of
Nutrition. 62(1): 455-464.

Ugai, T., Sasamoto, N., Lee, H. Y., Ando, M., Song, M.,
Tamimi, R. M., Kawachi, I., Campbell, P.T.,
Giovannucci, E.L., Weiderpass, E. and Rebbeck,
T.R. 2022. Is early-onset cancer an emerging global
epidemic?  Current  evidence and  future
implications. Nature Reviews Clinical Oncology.
19(10): 656-673.

Ullah, A., Munir, S., Badshah, S.L., Khan, N., Ghani, L.,
Poulson, B.G., Emwas, A.H. and Jaremko, M.
2020. Important flavonoids and their role as a
therapeutic agent. Molecules. 25(22): 5243.

Van de Worp, W. R., Schols, A. M., Theys, J., Van
Helvoort, A. and Langen, R. C. 2020. Nutritional
interventions in cancer cachexia: Evidence and
perspectives from experimental models. Frontiers in
nutrition. 7: 601329.

Van de Worp, W. R., Schols, A. M., Theys, J., Van
Helvoort, A., & Langen, R. C. 2020. Nutritional
interventions in cancer cachexia: Evidence and

perspectives from experimental models. Frontiers in
nutrition. 7: 601329.

Virizuela, J. A., Camblor-Alvarez, M., Luengo-Pérez, L.
M., Grande, E., Alvarez-Hernandez, J., Sendrds-
Madrofio, M. J., Jiménez-Fonseca, P., Cervera-
Peris, M. and Oc6n-Breton, M.J. 2018. Nutritional
support and parenteral nutrition in cancer patients:
an expert consensus report. Clinical and
translational oncology. 20: 619-629.

Virmani, M. A., and Cirulli, M. 2022. The role of I-
carnitine in mitochondria, prevention of metabolic
inflexibility and disease initiation. International
journal of molecular sciences. 23(5): 2717.

Wagner, E. F. and Petruzzelli, M. 2015. A waste of
insulin interference. Nature. 521(7553): 430-431.

Wang, H. and Ye, J. 2015. Regulation of energy balance
by inflammation: common theme in physiology and
pathology. Reviews in Endocrine and Metabolic
Disorders. 16: 47-54.

Weidner, N., Woods, J. P., Conlon, P., Meckling, K. A.,
Atkinson, J. L., Bayle, J., Makowski, A. J., Horst,
R. L. and Verbrugghe, A. 2017. Influence of
various factors on circulating 25 (OH) vitamin D
concentrations in dogs with cancer and healthy
dogs. Journal of Veterinary Internal Medicine.
31(6): 1796— 1803.

West, L., Yin, Y., Pierce, S. R., Fang, Z., Fan, Y., Sun,
W., Tucker, K., Staley, A., Zhou, C. and Bae-Jump,
V. 2020. Docosahexaenoic acid (DHA), an omega-
3 fatty acid, inhibits tumor growth and metastatic
potential of ovarian cancer. American journal of
cancer research. 10(12): 4450.

Yeom, E. and Yu, K. 2022. Understanding the molecular
basis of anorexia and tissue wasting in cancer
cachexia. Experimental & Molecular Medicine.
54(4): 426-432

Yuan, L., Han, J., Meng, Q., Xi, Q., Zhuang, Q., Jiang,
Y., Han, Y., Zhang, B., Fang, J. and Wu, G. 2015.
Muscle-specific E3 ubiquitin ligases are involved in
muscle atrophy of cancer cachexia: an in vitro and
in vivo study. Oncology reports. 33(5): 2261-2268.

How to cite this article:

Manjeet Kumar, Suman Lata and Tripta Devi. 2023. A Review on Nutritional Interventions in Oncological
Diseases of Small Animals. Int.J.Curr.Microbiol.App.Sci. 12(04): 149-160.

doi: https://doi.org/10.20546/ijcmas.2023.1204.017

160



https://doi.org/10.20546/ijcmas.2023.1204.017

