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ABSTRACT 

Cancer is an umbrella term for more than 100 diseases, having the ability to access every part of the body. Chemotherapy 

drugs used to treat cancer can harm cells in the body including the nervous system and main functioning parts like the 

heart, lungs, and kidney, according to the American Cancer Society(2020). 

This re-evaluation aims to give a detailed synopsis of the evidence supporting the effectiveness of natural nutraceutical 

ingredients and their role in minimizing chemotherapy-related side effects by reviewing several published studies. 

Research Gap gives ideas for searching for an ingredient with greater efficacy and fewer or no side effects. 

This study focuses on natural nutraceutical ingredients as opposed to synthetic ingredients because the latter are poorly 

absorbed by the body and have more negative side effects. This study recommends using natural nutraceutical 

ingredients as supportive care supplements to treat chemo-related side effects and strengthen patients’ immune 

systems to fight the disease by regenerating their tissues. 

The main purpose of the study is to combine conventional medical practices with nutritionally enhanced autonomous 

human body recovery using natural ingredients in cancer patients. 
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This review will provide an overview based on the fact that natural ingredients, including bioactive components, enriched 

fractions, and extracts in both raw and pristine form, are shown as preventive measures for the treatment of cancer. 

Keywords: Cancer, Chemotherapy-induced side effects, therapeutic benefits, Natural Nutraceutical ingredients, 

Supportive care, etc. 
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INTRODUCTION 

Nutraceuticals are dietary supplements consumed for 

their physiological benefits and boosted immunity 

against diseases. They are made from dietary ingredients 

such as minerals, vitamins, and herbal products. The term 

"nutraceuticals" is derived from the combination of 

"nutrients" and "pharmaceutical," and its origins can be 

traced back to Dr. Stephen De Felice, a physician who 

introduced this area of medicine to mainstream medicine 

in 1989. Nutraceuticals are foods or components of foods 

that, in De Felice’s words, "offer health or medical 

advantages, such as illness prevention and/or treatment" 

[1]. 

Let food be your medicine, advised Hippocrates, a 

Greek physician regarded as the father of medicine in the 

year 440 BC. "Focus on prevention" is the guiding 

principle. Nutritional supplements, health-beneficial 

foods, multi-functional foods, etc. are additional terms 

used in this context. Functional foods are regular foods 

with added components or ingredients that provide them 

with additional health benefits beyond their nutritional 

value. [2] 

According to the National Cancer Institute, A 

bioactive compound is defined as A type of chemical 

found in small amounts in plants and certain foods (such 

as fruits, vegetables, nuts, oils, and whole grains). 

Bioactive compounds have actions in the body that may 

promote good health. They are being studied in the 
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prevention of cancer, heart disease, and other diseases. 

Examples of bioactive compounds include lycopene, 

resveratrol, lignan, tannins, and indoles. 

South Australian Food Innovation Centre says, 

Functional foods and beverages provide extra health 

benefits to the consumer beyond basic nutrition and 

functional ingredients are bioactive compounds that are 

useful in manufacturing functional food products. 

Altogether, these bioactive compounds and functional 

ingredients are used in the preparation of nutraceuticals. 

The FFC (Functional Food Center) put forward a 

definition for Functional Foods as “Natural or processed 

foods that contain biologically active compounds, which, 

in defined, effective, non-toxic amounts, provide a 

clinically proven and documented health benefit utilizing 

specific biomarkers, to promote optimal health and 

reduce the risk of chronic/viral diseases and manage their 

symptoms'' [48] 

The Functional Food Center proposed a new model 

multi-step process in categories A, B, or C. Classification 

A denotes the completion of aftermarket research, 

epidemiological studies, and certification. B denotes the 

completion of epidemiological studies and certification of 

functional food status. Lastly, C, indicates that the 

product has only been certified as functional for exact 

regulation of functional foods. [49] 

Mizoram, Delhi, and Meghalaya states in India have 

had the highest cancer Disability Adjusted Life Years 

(DALYs) and the most vulnerable are people in the 65 to 

69 years age group [3]. 

There are different types of cancer treatments 

available, which vary according to cancer type and advan-

cement. Some patients may have multiple types of 

therapies, such as surgery along with chemotherapy and 

radiation. Chemotherapy treatment involves ingesting 

drugs that destroy malignant cells. The purpose of this 

therapy is to stop these cells from proliferating and 

dividing. It operates on living, rapidly expanding cells. 

Active cells are those that constantly grow and divide to 

create new cells of the same type. However, some 

healthy cells are also active and capable of rapid growth. 

These cells are also found in your blood, mouth, digestive 

system, and hair follicles. Chemotherapy damages these 

healthy cells, leading to side effects [4]. 

The most frequent adverse reactions of 

chemotherapy are nausea, hair loss, constipation, 

anemia, weight loss, issues with conception and 

reproduction, renal issues, and more. These negative 

consequences diminish the quality of life for cancer 

patients and might even cause them to stop receiving 

treatment [5]. 

Radiation and chemotherapy may save patient’s 

lives, but these therapies have side effects ranging from 

minor (dry mouth) to serious (vomiting). When using 

medication to treat a condition, a person may seek out 

complementary and alternative therapies (CAM) to treat 

their symptoms [8]. 

From person to person, side effects can range 

greatly in severity. After cancer treatment, care is crucial. 

The therapeutic branch of nutraceuticals offers a variety 

of advantages and can be used successfully to treat a 

variety of illnesses, including various cancers, having no 

side effects. 

It has been demonstrated that several herbal 

formulations, including natural medicines made from raw 

extracts, fractions richer in bioactive components, and 

pure chemicals obtained from herbs can both prevent 

and cure cancer. [6] 

Ingredients such as Curcumin, Piperine, anolides 

from Ashwagandha, and Resveratrol can be used as a 

potential treatment and as nourishing supplements for 

increasing immunity among severely immuno-comp-

romised individuals who suffer from COVID-19. [7] 

A handful of drugs are available in the market to 

reduce the side effects of chemotherapy but most of 

them contain synthetic/chemical base ingredients which 

also come up with their side effects and temporarily fix 

the problem. 
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Mostly used chemotherapy drugs/medications: 

● An antibiotic and anthracyclines share a similar

chemical structure. Cancer cells are killed by

anthracyclines by damaging their genetic makeup.

Anthracyclines include daunorubicin, Ellence, and

Adriamycin.

● Taxanes interfere with the way how cancer cells

divide. Taxol, Taxotere, and Abraxane are taxanes.

● Very common chemotherapy administrations

include medicines from one or both of these

combination groups.[9]

Steven Douedi; Michael P. Carson (2021), has given

side effects of Anthracycline Medications

(Doxorubicin) given Side Effects of Anthracyclines

● Allergy symptoms (anaphylaxis), intense cough,

darkening of the skin and nails, the voice becoming

hoarse, the flush of the face, Fatigue, achy joints,

Photosensitivity, Having a hard time urinating,

chronic diarrhea, etc. [5]

● Severe cancer symptoms and chemo side effects

might prevent a patient from receiving additional

treatment by lowering their quality of life, mood,

and sentiments.

According to the National Cancer Institute, 

emotions and cancer have a connection. After being 

diagnosed with cancer and while taking treatment the 

patient may feel loneliness, anger, depression, stress, 

and worry [10]. 

The majority of side effects go away after treatment 

but may linger, return, or even worsen over time. For 

example, many chemotherapy regimens can harm the 

heart, lungs, liver, kidneys, or reproductive system 

permanently. Following therapy, people may have 

trouble with thinking, focusing, and memory long term. 

Unfortunately, a cancer survivor is likely to develop 

secondary, or metastatic, cancer in later life.  

Natural Ingredients with high quality and purity 

provide superior availability at the site of action, hence 

ensuring a speedy recovery. Consequently, this study 

focuses on complementary supplements of natural origin 

that can be taken in addition to medications. The 

ingredients in these supplements have all undergone 

extensive clinical testing. 

The effects of natural ingredients last for a long time 

without negative side effects. So, in our traditional 

Ayurveda, if one wants to fully recover, their treatment 

should recognize the underlying causes and address 

those issues alone to ensure that metastasis doesn’t 

occur.  

New Approaches to the Cancer Therapy; Platinum-

based chemotherapy: Pt-based anticancer medications 

have advanced cancer therapy in recent years thanks to 

developments of nanotechnology and chemical 

synthesis. Platinum-based nano-drugs, such as platinum 

nanoclusters, offer new anticancer mech-anisms. This 

has shown significant potential in tumor-targeted 

treatment and have demonstrated encouraging clinical 

outcomes. 

Cisplatin, carboplatin, and oxaliplatin are three 

commonly used platinum-based medications for the 

chemotherapeutic treatment of cancer. Platinum 

medication’s adverse effects, such as low selectivity, 

significant systemic toxicity, and drug resistance, severely 

restrict their clinical use [11]. 

Immunotherapy: More cancer patients are benefiting 

from immunotherapy treatments in recent years because 

they increase the immune system's ability to detect and 

destroy cancer. Researchers have learned more about 

the negative effects of immunotherapy as it has become 

a more popular cancer treatment, including certain 

issues that weren't previously connected to other cancer 

therapies. On the side effects of immunotherapy, more 

study is required. [42] 
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Starvation based chemotherapy: Raffaghello, L. et al. 

(2008)  claim that despite research into medications that 

precisely target cancer cells, there must be a completely 

innovative strategy that selectively kills cancerous, 

unhealthy cells. According to research, starvation has the 

potential to save human cells leaving malignant cells to 

die [45]. Preliminary results given by the author showed 

that starvation-dependent differential chemotherapy is 

not only practical and safe for cancer patients, but also 

effective in reducing the adverse effects of chemo-

therapy that are usually observed [44]. 

Modern herbal Oncology settings: The ancient art of 

healing in Middle Eastern countries, traditional Chinese 

herbal medicine, and Indian ayurveda have their own 

significance in cancer treatment.  

In Arabic regions, one herbal preparation called 

‘Hubel Haub’ i.e., Fresh carob serotinous liquid extract is 

used on chemo-taking patients who are suffering from 

mouth ulcers. Also, this includes the use of sage, Salvia 

Officinalis leaves, and sesame tahini which is then 

sprayed with the carob extract. preparation can be 

directly applied to the sore areas of the mouth up to five 

times a day [46]. 

Different herbs containing functional benefits used 

for the treatment of cancer include sage, oregano, 

moringa peregrine, myrrh gum, propolis, achillea 

fragrantissima, etc. 

With the use of sage polyphenolic compounds, 

mouth sprays relieve chemo-related side effects accor-

ding to the National Cancer Institute. 

In 2016, a group of researchers from the Middle 

East Cancer Consortium surveyed 340 oncology care 

practitioners from 16 Middle Eastern countries. The 

group identified 44 herbal and three non-herbal dietary 

supplements which were being used by oncology 

patients under their care. They also found that for 29 of 

these supplements, two-thirds were important safety-

related. 

These included 15 herbal remedies with the 

potential for negative herb-drug interactions, which can 

change the pharmacodynamics of chemotherapy agents 

and other anticancer drugs. The group also identified 18 

herbs with directly toxic effects, and seven herbs with the 

potential to increase the cytotoxic response of cancer 

cells to conventional chemotherapy. Changing the phar-

macodynamics of the anti-cancer activity of conventional 

oncology drugs can have significant implications on 

treatment outcomes [47]. 

The Side effect of Medicinal Therapy and drugs in 

Cancer Patients throughout and following Chemo-

therapy treatment: ALTUN et.al (2018): A convenience 

sample of patients tracked at the oncology outpatient 

clinic was used for the study. Participants were cancer 

patients receiving chemotherapy for the first time 

diagnosed with any type of cancer at various stages. He 

examined the adverse effects of cancer therapies, such 

as nausea and vomiting (79.3 %) as well as exhaustion 

(74.7%). these were most frequently reported during the 

first cycle of chemotherapy. Additionally, other side 

effects worth noting included reduced appetite (65.5%), 

altered tastes (60.9%), hair loss (60.0%), dry mouth 

(51.7%), and constipation (51.7%). [12]. 

Muhammad Shahbaz Aslam et. al. (2014) examined 

the adverse effects of chemotherapy on cancer patients 

as well as the patients' perceptions of differential 

treatment based on fasting. This study was carried out to 

examine the typical side effects of chemotherapy and the 

contribution of hunger to their amelioration in Pakistan. 

A total of 100 individuals with multiple carcinomas 

participated in the trial. Interviewers filled out a detailed 

questionnaire regarding the starving inquiry, chemo-

therapy side effects, and their general information based 

on information provided by patients. Breast cancer 

affects 48% of patients, whereas uterine cancer affects 

11%. 30%, 28%, 9%, and 9% of these patients voluntarily 

agreed to go without food for 12, 24, 36, and 48 hours, 
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respectively. According to a survey on the side effects of 

chemotherapy, 43% of patients experienced headaches, 

90% of them reported feeling tired or tired all the time, 

95% reported feeling weak, 76% reported hair loss, 77% 

reported nausea, 77% reported vomiting, 31% reported 

diarrhea, 40% reported abdominal cramps, 47% reported 

mouth sores, 74% reported dry mouth, and 14% reported 

feeling numb. Breast cancer is the most prevalent kind of 

cancer in Pakistan. Only 18% of the patients consented to 

go without food for longer than a day. The adverse 

effects of chemotherapy can vary significantly and are 

not related to the kind of cancer being treated [44]. 

The US Food and Drug Administration has 

authorized 132 different cancer chemotherapy med-

icines, 56 of which have been linked to oxidative stress 

[43]. 

The most distressing side effects for cancer treat-

ment patients include nausea and vomiting. Cancer-

related nausea and vomiting can be prevented and 

treated using antihistamines, phenothiazines, antich-

olinergics, and butyrophenones. Consequently, these 

medications have undesirable side effects. Doctors 

frequently give dimenhydrinate, midazolam, and meto-

clopramide to treat and prevent cancer-induced nausea 

and vomiting (CINV) in cancer patients receiving chemo-

therapy [13]. 

According to different research, metoclopramide 

increases the activity threshold of CTZ chemical 

receptors, which lowers cancer-induced nausea and 

vomiting (CINV) in cancer patients receiving chemo-

therapy [14]. 

There are negative side effects associated with the 

widespread use of industrial anti-vomiting medications 

to treat CINV, such as extrapyramidal side effects, blood 

pressure decreases, and headaches. 

Following cisplatin treatment, Yamamoto et al. 

(2017) observed the alterations in the facial expression of 

rats and measured the impact of anti-emetic medications 

in preventing these changes. Furthermore, the scientists 

concluded that cisplatin treatment lowered the ratio 

between longitudinal and axial eye dimensions, or the 

eye-opening index, with this effect being blocked by 

standard antiemetics [15]. 

Other common and distressing adverse effects of 

cancer chemotherapy are gastrointestinal side effects. 

Chemotherapy-induced constipation (CIC) and diarrhea 

(CID), both of which are prevalent and may necessitate 

dosage reduction, postponement, or even termination of 

treatment, were detailed by McQuade et al. (2016) in 

addition to current and novel therapies. 

The authors further highlight that CIC is far more 

severe and prevalent than generally understood 

constipation. One common cause of CIC is the overuse of 

anti-diarrheal medications for CID; however, it is unclear 

how CIC is caused by other factors [16]. 

Herradón et al. (2017) used 5 weekly intra-

peritoneal injections of cisplatin in male Wistar rats to 

investigate the potential causes of cardiovascular 

changes brought on by various chronic cisplatin treat-

ments. Their model demonstrated signs of arterial endo-

thelial alterations at lower dosages, while heart function 

was affected at the highest levels of 2 and 3 mg/kg/week 

[17]. 

Other adverse effects of cancer chemotherapy 

impact skeletal muscle. A study by Sorensen et al. (2017) 

first describes the immediate effects of repeated oxal-

iplatin doses on skeletal muscle, including elements of 

skeletal muscle mitochondrial activity and the possible 

impact of anticancer drugs on skeletal muscle. 

They are the first to draw attention to BGP-15 as a 

possible supplementary treatment for skeletal muscle 

and mitochondrial damage as a result of chemotherapy. 

Additionally, they demonstrated the use of male BALB/c 

mice given six intraperitoneal injections over a 12-day 

period. Here, the small molecule BGP-15 defends against 

oxaliplatin-induced muscle atrophy, muscle collagen 

deposition, and alterations in mitochondrial function 

[18]. 
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Anticancer medication-induced central and peri-

pheral neurotoxicity has long-lasting negative 

consequences on cancer survivors' quality of life. Chemo-

therapy-induced peripheral neuropathy is a common side 

effect of anticancer medications, such as proteasome 

and angiogenesis inhibitors, vinca alkaloids, taxanes, and 

platinum-based medicines (CIPN). High morbidity from 

long-term CIPN is linked to conditions including sleep-

lessness, ataxia, and depression. 

According to McQuade et al. (2016), there is 

evidence that chemotherapy-induced enteric neuro-

pathy may be a factor in cancer survivors developing 

chronic gastrointestinal dysfunction [16].  

Researchers then search for compounds with 

greater efficacy and fewer negative effects. 

The support of Natural Nutraceutical Ingredients in 

Chemotherapy-induced side effects in cancer Patients: 

Natural dietary supplements with natural ingredients 

may aid in the recovery from serious illness and may 

lessen the side effects of chemotherapy by enhancing 

general health. 

The plant Curcuma longa, also known as turmeric, is 

the source of the polyphenol known as curcumin. 

According to reports, curcumin has anti-inflammatory, 

anti-carcinogenic, and antioxidant properties [19]. 

 Figure 1. Different natural nutraceutical ingredient’s role in reducing chemotherapy-induced side effects. 

Numerous studies have demonstrated the benefits 

of complementary and alternative medicine when used 

in conjunction with chemotherapy or radiation therapy. 

For patients with prostate cancer, complementary 

therapy can be a dependable and practical responsive 

measure [20]. 

Citrus fruit flavonoids function as potent 

antioxidants and help prevent cancer. Isoflavones, 

polyphenolic phytochemicals that include curcumin from 

curry, epigallocatechin gallate from tea, and soya 

isoflavones with cancer-preventing qualities, are only  

found in soy foods [21]. 

Tannins are known anti-carcinogen that are used in 

alternative medicine to prevent cancer. They may be 

found in foods including tea, grapes, lentils, blackberries, 

blueberries, and cranberries. Ellagic acid is an anti-cancer 

compound found in red raspberry seeds, strawberries, 

cranberries, pecans, walnuts, and pecan products [22]. 

Chemotherapy-induced oral mucositis, a frequent 

side effect in chemotherapy patients, is partially brought 

about by inflammation and oxidative stress. The author 

claims that herbal remedies and other natural remedies 

can be used to treat this problem [23]. 
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Chamomile, scientifically known as Matricaria 

recutita, is a medicinal value plant that has a wide range 

of properties like antioxidant, antimicrobial, and anti-

inflammatory actions [24]. 

Curcumin has anticancer effects as shown by 

Hatcher et.al., 2008, who have demonstrated preclinical 

studies in phase 1 and phase 2 clinical trials [25]. 

Curcumin is an exceptional potential ingredient and 

quite helpful in manufacturing supplements including 

tablets, gummies, capsules, shakes, beverages, and 

functional foods. 

In terms of fast wound healing, adult patients with 

oral mucositis brought on by chemotherapy and rad-

iation had superior outcomes when using curcumin 

mouthwash [26]. 

Curcumin has immunomodulatory and anti-    

inflammatory functions which help in fighting various 

chronic conditions and cancer-like diseases [50]. 

Mahmoodnia et. al. (2017), double-blind, rand-

omized clinical trials demonstrate that the ingredient 

lycopene has an antioxidative effect and can be used as 

adjuvant therapy. The side effect of nephrotoxicity in 

cancer patients can be alleviated by mouth 

administration between 24- and 72 hours following 

cisplatin administration [27]. 

Tocotrienols are Vitamin E analogs that are used to 

treat cancer by making cancer cells more susceptible to 

chemotherapy drugs [28]. 

Ranasinghe, et. al. (2022) Tocotrienol can be 

combined with standard chemotherapeutics or alone can 

achieve a viable strategy in cancer therapy by regulating 

cell cycle checkpoints [55]. 

Quercetin is a natural flavonoid, a highly potent 

antioxidant, and a potent anti-inflammatory action. The 

author administered 250mg of quercetin capsule twice 

daily for 4 weeks, which has shown positive effects on 

oral mucositis in patients undergoing high doses of 

chemotherapy for blood malignancy [29]

Table 1: Natural products in lowering CTX (Chemotherapy) and radiotherapy-induced intricacies. 

No. Name of Ingredient Effect or mechanism of action References 

1 Curcumin Rapid wound healing in oral mucositis 26 

2 Ginsenosides from Red ginseng Apoptosis or proptosis induction, and angiogenesis inhibition 35 

3 Lycopene High Antioxidant, effect on cisplatin-induced nephropathy 27 

4 Gingerol Antioxidant and anti-inflammation 40 

5 Proanthosides- Grape seed 
extract 

Oxidative stress, abatement of renal damage, the tumor suppressor 
protein p53 change, renal/kidney cells apoptosis. 

41 

6 Tocotrienols- Vit. E Sensitizing cancer cells 28 

7 Quercetin Positive effects on oral mucositis 29 

8 Thymoquinone Improved gastrointestinal function 32 

9 Oroxylin Promotes hepatoma differentiation and halts cancer growth by 
activating PKM1/HNF4 alpha. 

34 

10 Melatonin Protects against nephrotoxicity 36 

The herb bacopa monnieri has a bacoside-rich 

content which reduces cisplatin-caused dry heave and 

vomiting [30]. 

According to research done on 576 individuals, 

ginger supplements can dramatically lessen acute 

chemotherapy-induced nausea in adult patients [31]. 

In rat models of cisplatin-induced intestinal damage 

following oral treatment, thymoquinone, a significant 

active component beneficial to gastrointestinal function, 

improved the redox and metabolic state of intestinal 

mucosal tissue [32]. 

Green tea contains catechin, which, when taken in 
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tablet form, has been demonstrated to lower the 

frequency and severity of radiotherapy-induced diarrhea 

when compared to a placebo group [33]. 

Oroxylin is a naturally occurring flavonoid and a 

patient-derived xenograft model for hepatoma. It has 

anticancer effects on human primary hepatocellular 

carcinoma cells. The author demonstrates that oroxylin A 

triggers PKM1/HNF4 alpha to cause hepatoma differ-

entiation and stop the spread of malignancy [34]. 

Ginsenosides from red ginseng have anticancer 

mechanisms which show cell cycle arrest in the first 

Phase, then apoptosis or pyroptosis induction and 

angiogenesis inhibition [35]. 

Melatonin has anti-inflammatory characteristics. 

giving mice genistein and melatonin supplements before 

exposure to radiation protects them from neph-

rontoxicity [36]. 

The majority of studies have indicated that nutra-

ceuticals help prevent cancer, although more thorough 

research is still needed. 

G. Dranitsaris and others (2017) discussed up to

40% of cancer patients have the crippling side effect of 

chemotherapy-induced nausea and vomiting (CINV). 

42.2% of patients had 4197 chemotherapy rounds and 

developed grade 2 CINV. Patients aged less than 60 years, 

the first two chemotherapy cycles, anticipatory nausea 

and vomiting, a history of morning sickness, and the 

number of hours of sleep the night before treatment 

were all found as risk factors [37]. 

According to Kristina Andrijauskaite et al. (2020), 

dietary supplements and natural substances are claimed 

to offer a variety of anticancer qualities and are freq-

uently regarded as appealing innovative therapeutic 

approaches for combating chronic inflammation. Many 

of the natural remedies that have been described have 

also demonstrated neuro-cognitive benefits that, when 

combined with anti-inflammatory qualities, may have a 

double effect on lowering inflammation and PTSD-like 

symptoms in breast cancer patients. An astonishing list of 

foods with anti-inflammatory action has been supplied by 

research on the preventive effects of a fruit- and 

vegetable-rich diet [38]. 

By using several in vitro antioxidants, such as DPPH, 

ABTS, DMPD, O2, and H2O2 scavenging activities, total 

antioxidant activity, reducing capabilities, and Fe2+ 

chelating activities, Gulcin et. al. (2010) examined the 

antioxidant activity of resveratrol. 

Resveratrol was discovered to have potent in vitro 

antioxidant and radical scavenging properties. Because of 

its antioxidant characteristics, it can be employed in the 

pharmaceutical and culinary industries. Resveratrol can 

be used as an alternative to BHA, BHT, and other anti-

oxidant compounds for their safer usage to reduce or 

prevent lipid oxidation in pharmaceutical products. It 

does this by delaying the formation of toxic oxidation 

products, maintaining nutritive value, and extending the 

shelf life of food products and pharmaceuticals [39]. 

Sorayya Ghasemi et. al. (2021),  Cancer stem cells 

(CSCs) are responsible for Re-Occurrence metastasis and 

have low therapeutic benefits for cancer. Phenolic 

compounds are a vast group of substances with anti-

carcinogenic functions, and anti-inflammatory, and 

antioxidative activities [51]. They may help in preventing 

the side effects of chemotherapy as they are rich in 

antioxidative and anti-inflammatory properties. 

Some natural compounds such as flavonoids, 

alkaloids, and saponins, can inhibit the de novo synthesis 

of lipids in GIC (gastrointestinal cancer therapy), reduce 

the level of lipid accumulation, and subsequently, inhibit 

the occurrence and development of GIC by regulating 

Sterol regulatory element-binding protein 1 (SREBP-1), 

adenosine monophosphate-activated protein kinase 

(AMPK), 3-hydroxy-3-methylglutaryl-coenzyme A redu-

ctase (HMGCR), phosphatidylinositol-3-kinase/Akt and 

the mammalian target of rapamycin PI3K/Akt/mTOR, 

amongst other targets and pathways [52]. 

The natural compound resveratrol emerged as a 

very promising one and was widely recognized as a 
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chemo-preventive agent and potentiates the antitumor 

activity of conventional chemotherapeutics in several 

tumors, including prostate cancer [53]. Resveratrol is 

beneficial in colorectal cancer (CRC) treatment through 

the vital molecules and cancer signaling pathways, 

including SIRT1, P53, P21, AMPK, ROS, BMP7, COX-2, NO, 

caspases, Wnt, TNFs, NF-κB, EMT, and pentose 

phosphate pathway [54]. 

Limitations of Nutraceuticals in chemotherapy: Clinical 

research on natural nutraceutical ingredients and cancer 

treatment is less common. Formulations and comb-

inations of natural ingredients require further study. 

Studies on natural ingredients and clinical trials in cancer 

patients involve complex molecular mechanisms. Hence 

need for more authentic data is necessary. 

Some Nutraceutical ingredients can interfere with 

drug therapy so proper knowledge and re-search are 

required before giving it to any stage of cancer treatment 

and consistent positive results of herb-drug interactions. 

Discussion and future outlook: In this era, people 

diagnosed with cancer have a long-term survival than 

past before because of novel cancer therapies and 

adjuvant therapy which also includes comp-lementary 

and supportive treatments like Nutraceutical 

supplements. 

This report suggests priorities to the future goals 

and efforts to be taken for improvement in evidence-

based-future recommendations for both natural 

nutritional ingredients and dietary supple-ments and 

adopt more qualitative strategies targeting 

chemotherapy treatment effects towards the health of 

cancer patients. 

There is a current requirement for the proper 

framework by government bodies and other private or 

government organizations to significantly improve the 

health and quality of life of cancer patients and survivors. 

Preventive action of Natural nutraceutical 

ingredients will benefit from the novel and precise 

measures for dietary supplements and their impact on 

the patients if the proper assessment of the database 

which will include the large range of ingredients and 

bioactive components research and presentation for 

future access. 

Each and every bioactive ingredient has its own 

specialty, but precise clinical studies are required for 

addressing natural therapies more.  

The search for relevant resources on the potential 

benefits of herbal medicine in cancer care should be 

directed at the more realistic goals which are related to 

patient quality-of-life-related concerns, and a secondary 

focus on curing the disease or strengthening the immune 

system. 

This search needs to be conducted within the 

context of the doctor-patient interaction in which an 

environment of effective communication is esta-

blished. The recommendations need to also recognize 

that any conclusions reached from the findings of herbal 

medicine research, whether clinical or pre-clinical have 

their limitations and need to be understood within the 

context of the integrity of cancer care. 

In future directions, molecular-level studies of each 

Phyto ingredient are required for a better understanding 

of the human body before and after chemotherapy. A 

toxicity study is required before any health claims on 

priority and the future onset of nutraceuticals especially 

in cancer care is booming as nutraceutical industries are 

directing their research with regards to the health of 

cancer patients on focusing on improving their quality of 

life. 

CONCLUSION 

In this study, we combined conventional medical 

practices with nutritionally enhanced autonomous 

human body recovery using natural ingredients in cancer 

patients. 

According to modern science, a fully functional 

https://ffhdj.com/index.php/FunctionalFoodScience
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body has the majority of its curative power concentrated 

in its autonomous nervous system and blood circulation 

system, which also demonstrate natural ingredients with 

higher bioavailability that can aid in the healing process, 

would optimize the recovery without causing any 

collateral damage and would help reduce chemotherapy-

induced side effects. Numerous studies have shown that 

natural substances might lessen the adverse effects of 

chemotherapy and radiation, including oral mucositis, 

gastrointestinal toxicity, hepatotoxicity, nephrotoxicity, 

nausea and vomiting, skeletal muscle issues, etc. Instead 

of using medicines, patients might utilize these 

components as dietary supplements. 

Nutraceutical ingredients like Curcumin, Res-

veratrol, Ginsenosides from Red Ginseng, Lycopene, 

Proanthosides- Grape seed extract, Thymoquinone, 

Oroxylin, Melatonin, Gingerol, etc. may be able to reduce 

the side effects of chemotherapy, according to several 

published studies.  

However, efficacy and clinical trials have not yet 

reached their conclusions, and it is still unclear how these 

ingredients will be used in products that aim to reduce 

the side effects of chemotherapy. 

Therefore, combining natural bioactive sub-stances 

with conventional chemotherapeutic medications might 

increase anticancer activity and minimize chemotherapy 

adverse effects. 

Abbreviations: BC- Before Christ, FFC - Functional Food 

Center, DALYs - Disability Adjusted Life Years, COVID-19 - 

Coronavirus disease, CAM – Complementary and 

alternative therapies, Pt – Platinum, US – United States, 

CINV - Cancer-induced nausea and vomiting, CTZ - 

Chemoreceptor trigger zone, CIC – Chemotherapy-

induced constipation, CID – Chemotherapy-induced 

diarrhea, BALB/c – Albino, CIPN - Chemotherapy-induced 

peripheral neuro-pathy, CTX – Chemotherapy, PKM1 - 

Pyruvate kinase muscle isozyme 1, HNF4 alpha - 

Hepatocyte nuclear factor-4 alpha, PTSD - Post-traumatic 

stress disorder, DPPH - 2,2-diphenyl-1-picrylhydrazyl, 

ABTS - 2,2′-azino-bis(3-ethylbenzothiazoline-6-sulfonic 

acid, DMPD – Dimethyl -4- phynalen-ediamine, O2 – 

Oxygen, H2O2 - Hydrogen peroxide, Fe2+ - Iron, BHA – 

Butylated hydroxy anisole , BHT – butylated 

hydroxytoluene, CSCs - Cancer stem cells, GIC - 

Gastrointestinal cancer therapy, SREBP-1- Sterol 

regulatory element-binding protein 1, AMPK- adenosine 

monophosphate-activated protein kinase, HMGCR- 3-

hydroxy-3-meth-ylglutaryl-coenzyme A 

reductase,PI3K/Akt–phosph-atidylinositol-3 kinase/Akt, 

mTOR- mammalian target of rapamycin, CRC – Colorectal 

Cancer, SIRT1 - sirtuin (silent mating type information 

regulation 2 homolog, P53, P21-  Tumor Proteins, AMPK 

- activated protein kinase, ROS - Reactive oxygen species,

BMP7 – Bone Morphogenic Protein 7, COX-2 - 

Cyclooxygenase-2, Wnt - Wingless-related integration 

site, TNFs - Tumor necrosis factor, NF-κB - Nuclear factor-

κB, EMT - Epithelial–Mesenchymal Transition 

Data Availability: The data that support the findings of 

this study are openly available with DOI in references. 
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