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Abstract

Cancer is triggered by a breakdown in cell cycle control. Uncontrolled cell growth causes
cancer. External (tobacco, chemicals, radiation, and infectious organisms) and internal
(gene changes, hormone alteration, immunological conditions, and metabolic
abnormalities) factors contribute to cancer. Cancer is a serious worldwide health concern
due to a lack of widespread and complete detection techniques, poor prognosis of late-
stage patients, and growing global incidence. Cancer is one of humanity's hardest
problems.

Despite breakthroughs in anticancer therapy, cancer remains the second biggest cause of
human death, behind cardiovascular disease. Most cancer treatments involve chemotherapy,
but it's limited by resistant cancer cells. Safer and more targeted anticancer medicines are
still needed. Steroid derivatives are interesting because to their hard mediated degradation
skeleton, diversity of functionalization, capacity to interact with a wide range of biological
targets and ways, broad spectrum of bioactivity, and ability to puncture cell membranes, etc.
Cancer is the third leading cause of mortality, behind cardiovascular disease and accidents.
Cancer is a public health concern in industrialised and underdeveloped countries. Anticancer
compounds slow, halt, or reverse carcinogenic development. Plant-based chemotherapy is
being studied as an alternative to man-made drugs. In vitro and in vivo methodologies have
been used to examine the anti-cancer potential of natural compounds from medicinal plants.
This research analyses 50 anti-cancer herbs from 35 Indian families. This comprises
components, extracts, models, cancer cell lines, etc. These herbs treat sarcoma, lymphoma,
carcinoma, and leukaemia. These plants have high in vitro anticancer action, making them

prospective in vivo options.
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1. INTRODUCTION

Cancer is term used to describe a group of illnesses that are caused by a breakdown of cell
cycle regulation. Cancer is linked to uncontrolled, aberrant cell proliferation. External
(tobacco, chemicals, radiation, and infectious organisms) and internal factors both contribute
to the development of cancer [gene mutations, hormonal change, immune conditions, and
mutations that occur from metabolism]. Cancer is major global health issue, owing shortage
of broad & thorough detection tools, poor prognosis of people detected at late stages of the
disease, and the disease's rising global occurrence. Cancer is, without a doubt, one of

humanity's most difficult difficulties [1].

Despite major advances in anticancer treatment, cancer continues to be the second leading
cause of mortality in humans, after only cardiovascular disease. Most cancer therapies today
include chemotherapy, albeit it is restricted by the proliferation of cancer cells that are
resistant to it. As a consequence, developing safer and more specific anticancer drugs is still
a goal. Steroid derivatives have piqued interest due to their rigid mediated degradation
skeleton with such a variety of functionalization, as well as their ability to connect with a
broad variety of biological targets and methods, and also their broad spectrum of bioactivity,
highly specialised ability to pierce cell membranes, and so on. Cancer is the third greatest
cause of death after cardiovascular illnesses, accounting for one-sixth of all deaths
worldwide [2], [3].

1.1. Prevalence

In 2016, 8.9 million people were anticipated to die from different types of cancer. Breast
cancer is the most frequent cancer in the world, followed by colon, rectum, and prostate
cancer [4]. While these cancer types are the most frequent in most countries, they are ordered
differently throughout the globe. Cancer is anticipated to roughly treble in prevalence in the
EMR by 2030, making it one of the top four major causes of death. Incidence rates of cancer
are increasing over the globe and are expected to continue to rise in the future decades. The
pace of increase in incidence and fatality differs by nation, with developing countries bearing
the brunt of the load [5].

We present the number of new cancer cases and the truncated age standardised incidence
rates (per 100,000) for all cancer sites combined for individuals 80 years or older the regional

& global level in 2018, using GLOBOCAN estimates. The most common five malignancies
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diagnosed by area & internationally in girls & men aged [65-79 years old] & 80 years old
were also provided. Finally, using population estimates and 2018 incidence rates, we
calculated the numbers of new cancer cases in 2050, the percentage of patients aged 80 years
old and the proportionate rise between (2018 & 2050) by area. Among 2018, the estimated
(2.3 million ) new cancer cases [excluding non-melanoma skin cancers] were diagnosed in
people aged 80 and above over the globe (13 percent of all cancer cases), with regional
profiles varying greatly [6]. Breast, lung, and colon cancers were the most prevalent in the
aged females, whereas lung, prostate & colon cancers are the most common in the aged men.
Inyear 2050, [6.9] million new malignancies may be detected in persons were 80 and above
over the globe (20.5 percent of all cancer cases) [7]. The predicted rise will test healthcare
systems globally, having a significant economic & social effect on families & society, while
the difficulty for cancer treatment in the elderly. It's past time for cancer control measures to
take the elderly into account [8]. Cancer remains a high-priority intervention topic. Lung
cancer is the second most common cancer in men and women, and it is the leading cause of

cancer mortality in the USA [9].

1.1. Treatment:

Surgical removal, chemotherapy, and radiation are the three most prevalent cancer therapies.
The illness may also be treated with targeted treatment, immunotherapy, lasers, hormone
therapy, and other therapies. Below is an overview of the many cancer therapies, as well as
an explanation of how each one works. For many kinds of cancer, surgery is a popular
therapy option [10].

1.3. Approved drugs and its adverse effects

1.3.1. Abraxane [11]

» Used in lungs cancer

Adverse effect of Abraxane:

I.  Hair loss.
ii.  Numbness, tingling, pain, or weakness in the hands or feet.
iii.  Tiredness.

iv.  Changes in your liver function tests
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1.3.2. Tamoxifen

> Used in breast cancer

Menopause-like symptoms include sweating at night, hot flashes, and dryness in the
vaginal area. Gaining weight, which happens more often, or keeping water in your body,
which happens less often (edema). Periods that don't match up or don't have enough of
them [12].

1.3.3. Afinitor (Everolimus)

» Used in kidney cancer.

It may cause diarrhoea, elevated blood pressure, and soreness as adverse effects [13].
1.3.4. Apalutamide (Erleada)
» Used in Prostate cancer

By lowering testosterone levels, these medications slow the development of prostate cancer

tumours [14].
1.3.5. bevacizumab

» Used for Colorectal cancer.

Long-term changes in bowel habits such as diarrhoea and constipation, or changes in the
stool' texture. Rectal bleeding may be detected by bleeding from the genital region or by
finding blood in the stool. gastrointestinal pain, cramps, gas, and bloating that occurs

often. Having a feeling that your guts have not been totally emptied [15].

1.3.6. Atezolizumab [16]
> ltis used for bladder cancer.
Adverse effect of Atezolizumab:

I.  Bladder pain.
1. Chest tightness.
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1. Difficulty in breathing.

IV.  General feeling of tiredness and weakness.
V.  Headache.

VI.  Muscle aches.

VIl.  Nosebleed

1.3.7. Caprelsa (Vandetanib)

» ltisused for Thyroid cancer.
Nausea, loss of appetite, taste changes, dry mouth, stomach discomfort, vomiting, diarrhoea,

headache, or impaired vision are all possible side effects [17].

1.3.8. fluorouracil (5-FU)

> lItis used for skin cancer.

At the application site, skin irritation, heating, redness, drying, discomfort, swelling,
tenderness, and changes in skin colour may occur. Eye irritation (stinging, watering),
insomnia, irritability, transient hair loss, and an odd taste in the mouth are all possible side
effects [18].

1.4. Herbal drugs

Ayurveda, is a traditional Indian medical system based on plant medications, has proven
effective in employing these natural remedies to prevent or inhibit malignant tumours using
diverse lines of therapy since ancient times. Peoples of various ethnic group inhabiting
different trainings in India have their own religious, culture, traditions, culinary habits, and
wealth of traditional medicinal expertise [19]. They use herbal medicine to treat a wide range
of ailments. For thousands of years, natural goods, particularly plants, have been utilised to
cure a variety of ailments. From ancient times, traditional plants have already employed
used medicines throughout [Egypt, India, China, and Greece] and a large numbers of
contemporary pharmaceuticals had produced from their. Around 2600 BC, the Sumerians
and Akkaidians wrote the earliest written documents on the medical benefits of plants [20].
The Institute Of Medicine has analysed roughly 114,000 extract for anticancer potential after
collecting 35,000 plants from 20 nations. Over 3000 plant species having antitumor

activities have been identified. Cancer is among the most common illnesses in humans, and
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the ongoing identification of novel anticancer medicines using natural product sources is of
great scientific and economic importance [21].

Chemoprevention is a well-known method of cancer control, and current research has
concentrated on the development of new chemopreventive drugs. Natural materials,
especially dietary components, have been crucial in the development of novel
chemopreventive medicines. Differential cytotoxicity patterns have been linked to
recognised classes of chemicals such as cardenolides, lignans, and quassinoids [22]. A
concept based upon ethnobotanical & ethnopharmacological information may be more cost-
effective & advantageous of finding possible anti-cancer compounds screening plant species
in any cancer medication research effort. Natural products have long been thought to be key
sources of potential chemotherapeutic drugs, and a number of anticancer treatments have

originated from these sources. [23]

Over half of the medicines under clinical studies for anticancer characteristics, as per Cragg
and Newman, were obtained from natural sources and are linked to them. Several plant-
derived natural compounds have the potential to be used as chemotherapeutic medicines.
Podophyllotoxin, taxol, vincristine, and camptothecin are some of the presently utilised
anticancer drugs originating from plants. The use of medicinal plant products of drug
discovery is most prevalent in the fields of cancer as well as infectious disorders. Natural-
source anticancer and anti-infectious medications account for 60% and 75% of FDA-
approved anticancer and anti-infectious pharmaceuticals, respectively [24]. Many in vitro
and in vivo approaches to assess the effectiveness of natural anticancer drugs, whether they
are pure chemicals or plant extracts. The most often used in vitro techniques for testing the
anticancer properties of natural substances produced from medicinal plants include the
Tryphan blue dye exclusion test, the LDH (Lactic dehydrogenase) test, the MTT assay, the
XTT assay, and the Sulforhodamine B assay. MTT or Sulforhodamine B assays are the most

widely used in vitro techniques for assessing anticancer activity [25].

2. TYPES OF CANCER

2.1. Carcinoma

The epithelial cell membrane that forms the lining of exterior parts of the body and the
interior linings of organs inside the body gives rise to this kind of cancer.
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Carcinomas, or cancers of epithelial tissue, accounting for 80 to 90% of all cancer
occurrences because epithelial tissues are located throughout the body, from the skin to a
covering as well as coating of organs including internal passages like the gastrointestinal

system as shown in below figure (Figure 1) [26].

Normal cells Cancer cells

Figure 1: Diagrammatic representation of Carcinoma

Cancers most often occur in secreting organs or glands, such as the lungs, breast, bladder,
colon, & prostate. Adenocarcinoma or squamous cell carcinoma are the two forms of
carcinomas. Squamous cell carcinoma arises in the squamous epithelium and
adenocarcinoma occurs in an organ or gland. Adenocarcinomas may damage the mucus
membranes and appear as a thicker plaque-like white mucosa at first. These are malignancies

that are fast spreading [27].
2.1.1. Pathophysiology

They’re said to be the outcome of a number of things, including: Factors that run-in families.
Asbestos, cigarette smoke, radiation, and industrial chemicals are all carcinogens. Viruses
such include the human papillomavirus (HPV), hepatitis, and the Epstein-Barr virus [28].

2.2. Sarcoma

These cancers develop from tumours that grow in the body’s connective and supporting

tissues, such as muscles, bones, cartilage, and fat. Osteosarcoma is a kind of sarcoma that
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appears in the skeletal system. Young people are the ones that suffer the most as a result of
this. Sarcomas take on the appearance of the tissues from which they arise.

Chondrosarcoma  (cartilage cancer), leiomyosarcoma (smooth ~muscle cancer),
rhabdomyosarcoma (skeletal muscle cancer), Mesothelial sarcoma and mesothelioma
(membranous wall of the body cavities), Fibrosarcoma (fibrous tissues), Angiosarcoma and
hemangioendothelioma (blood vessel cancer), Glioma (mixed connective tissue types) [29]

.2.2.1. Pathophysiology

DNA mutations are frequent in soft tissue sarcomas. However, they are more often acquired
throughout life than inherited before birth. Mutations may be acquired as a consequence of
radiation or cancer-causing substances. The majority of sarcomas develop for no obvious

cause [30].

2.3. Myeloma

These are made in the bone marrow’s plasma cells. In response to infections, plasma cells

may produce a variety of antibodies. Myeloma is a form of cancer that affects the blood [31].
2.3.1. Pathophysiology

Multiple myeloma is just a plasma cell cancer that causes osteolytic bone lesions to form
frequently. The increase in activity of osteoclasts which occurs beside multiple myeloma
cells and cause bone loss in multiple myeloma patients [32].

2.4. Leukemia

This is a comprehensive list of the many types of cancer that fall under the broad category
of “blood cancers.” The bone marrow, which produces new blood cells, is the primary target
of many tumours. An overabundance of immature white blood cells is produced when cancer
spreads to the bone marrow. These immature white blood cells are unable to carry out their

usual functions, leaving the patient vulnerable to infection. [33].
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2.4.1. Pathophysiology

A clone of malignant cells may emerge at any point in the evolution of leukemias, regardless
of the leukemia’s kind. DNA rearrangement seems to be involved in these situations even

though the source of clonal proliferation is mostly unknown. [34].
Examples of leukaemia types:

* Acute myelocytic leukaemia (AML) is a juvenile leukaemia that affects both myeloid or

granulocytic white blood cell types.
* Chronic myelocytic leukaemia (CML) is a kind of leukaemia that develops in adults.

* Acute lymphoblastic, lymphocytic, or lymphoblastic leukaemia (ALL) — Acute
lymphoblastic, lymphocytic, or lymphoblastic leukaemia (ALL) is a cancer of a lymphoid

and lymphocytic blood cell types that affects children and young adults.

* CLL (chronic lymphocytic, lymphocytic, or lymphoblastic leukaemia) is a kind of
leukaemia that affects the elderly.

* Polycythemia vera, also known as erythremia, is a malignancy that affects a variety of

blood cell components, with a focus on red blood cells [34].
2.5. Lymphoma

Lymphocytic malignancies refer to tumours of the lymphatic system. Lymphomas, on the
other hand, are “solid malignancies,” while leukemias are “liquid tumours” that affect the
blood. These may have an impact on lymph nodes in specific locations such the stomach,
brain, and intestines. Extranodal lymphomas are a kind of lymphoma that arises outside of
the lymph nodes. [35].

2.5.1. Pathophysiology

The majority of lymphomas are nodal, with bone marrow or peripheral blood involvement
varying. In up to 50% of children and roughly 20% of adults with certain kinds of non-
Hodgkin lymphoma, a leukemia-like appearance with peripheral lymphocytosis including

bone marrow involvement may be seen [36].
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2.6. Mixed types

There are two or more cancer components in these. Mixed mesodermal tumour,
carcinosarcoma, Aden squamous carcinoma, and teratocarcinoma are only a few examples.

Another form that incorporates embryonic tissues is blastomas.

Mixed malignancies arise when two distinct kinds of cells by one or more groups coexist.
Myeloma: This kind starts from plasma cells which circulate in the blood and is often seen

in the bone marrow [37].

3. TREATMENT
3.1. Biomarker testing

It is possible to identify cancer-related genes, proteins, and other substances by conducting
a biomarker test (also known as biomarkers or tumour markers). Biomarker testing may be
able to assist you and your doctor in determining the most successful course of treatment for

your particular kind of cancer. [38]
3.2. Chemotherapy

Chemotherapy is a type of cancer treatment in which chemicals are used to destroy cancerous
cells. It’s important to learn about chemotherapy’s role in cancer treatment and how it

interacts with other cancer therapies. [39]

Drug used in chemotherapy:

e Altretamine
e Busulfan
¢ Carmustine

¢ Clofarabine
3.3. Treatment with hormones

Breast and prostate cancers, which rely on hormones to grow, may be treated with hormone
therapy, which slows or stops their progression. Learn about the many types of hormone

therapy and the potential side effects that they may have. [40]
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Drug used in hormone therapy:

e Anastrozole (Arimidex)
o Exemestane (Aromasin)
o Fulvestrant (Faslodex)

e Goserelin (Zoladex)
3.4. Hyperthermia

Hyperthermia is a treatment approach that kills or eliminates cancer cells while causing little
or no harm to healthy tissue. This is performed by heating the biological tissues of the patient
to temperatures of up to 113 degrees Fahrenheit. Learn more about the many forms of
malignancies which hyperthermia has been found to effectively cure, including precancers,

how the therapy is administered, and the pros and cons of using it. [41]
Drug used: Dantrolene (Dantrium, Revonto, Ryanodex)
3.5. Immunotherapy in cancer

In order to help our body’s immune system fight cancer, immunotherapy is a therapeutic
option. This page discusses immunotherapy’s many forms, their uses in cancer treatment,

and what to anticipate at each step of the process. [42]
Drug used

e Ipilimumab [Yervoy]
e Pembrolizumab [Keytruda]
e Nivolumab [Opdivo]

o Atezolizumab [Tecentriq]
3.6. Photodynamic therapy in cancer

A medicine that is activated by light is used in photodynamic therapy, which is used to
eradicate cancer cells as well as other abnormal cell types. Gain an understanding of
photodynamic therapy, including its mechanism of action, the types of tumours and
precancers that it may cure, as well as the pros and downsides associated with this treatment.
[43]
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Drug used

e Porfimer sodium (Photofrin)

e Aminolevulinic acid

3.7. Radiation therapy

The administration of high doses of radiation to cancer cells as part of a cancer treatment is
known as radiation therapy. The goal of radiation therapy is to kill cancer cells and shrink
tumours. Discover the many types of radiation, the reasons why they occur, the possible

adverse effects you may encounter, and other relevant information. [44].
Drug used

e Cetuximab
e Trastuzumab

e panitumumab

3.8. Stemcell transplants
Stem cell transplants are procedures that replace stem cells that have the potential to grow
into blood cells. These transplants are performed on patients whose stem cells have been

destroyed as a result of high doses of chemo and radiotherapy treatment. [45]

Drug used
o Cisplatin
o Filgrastim

e Fluconazole

e Ganciclovir

3.9. Surgery in cancer

Surgery is a method of treating cancer in which the cancerous tissue is removed from your
body by a medical professional. Acquaint yourself with the many approaches that surgery
may take in the cancer therapy, as well as the processes that you can anticipate

experiencing before, during, and after the procedure. [46]
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Drug used
o Neulasta.
e lbrance.
e Opdivo.
o Zytiga

3.10. Targeted therapy

A treatment for cancer known as targeted therapy zeroes down on the alterations that are
responsible for the growth, division, and dissemination of cancer cells. Find out how
targeted therapy for cancer works and how to prevent the side effects that occur most often.
[47]

Drug used

e Alemtuzumab
e Trastuzumab

e cetuximab

4. SIDE EFFECTS OF CANCER TREATMENT

It’s possible that cancer treatments and the disease itself might have unforeseen
repercussions. A negative influence that a treatment has on normally functioning organs or
tissues is what medical professionals call a side effect. Do not be afraid to voice any concerns
or complaints that you may be experiencing. It is possible that you may get treatment from
your medical team, and/or they may talk to you about ways to decrease such side effects so

that you can feel better

Major side effects of cancer treatment:

e May cause Anemia

e Bleeding and Bruising (Thrombocytopenia) from body
e May cause Appetite Loss

e May suffer from Fatigue

e May causes Constipation

e May suffer from Diarrhea
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e May cause Edema (Swelling)

e May cause Fertility Issues in Girls and Women
o May cause Fertility Issues in Boys and Men

e May show Flu-Like Symptoms

e May cause Hair Loss (Alopecia)

e May cause Memory or Concentration Problems
e May cause Mouth and Throat Problems

o May suffer from Nausea and VVomiting

e My cause Immunotherapy and Organ-Related Inflammation
o Suffer from Pain

e May cause Sexual Health Issues in Men

e May cause Sexual Health Issues in Women

e May cause Skin and Nail Change

e May suffer fromUrinary and Bladder Problems

Note: Remember that each person’s experience with side effects will be unique, even if they
are all undergoing the same sort of cancer therapy. [48]

5. HERBAL DRUGS

When treating cancer using allopathy or traditional medicine, the toxicity of
chemotherapeutic drugs may be a significant problem that has to be addressed. Numerous
therapies have been developed for the treatment of cancer, the majority of which make use
of chemicals that are derived from plants. Four different kinds of plant-derived anticancer
drugs are currently available on the market. These include vinca alkaloids (including
vinblastine, vincristine, and vindesine), epipodophyllotoxins (including etoposide and
teniposide), taxanes (including paclitaxel and docetaxel), and camptothecin derivatives
(camptotecin and irinotecan). Despite this, plants hold a great deal of promise as a source of
novel therapies since they are a reservoir of naturally occurring substances that have the
potential to be chemopreventive against cancer. Taneja and Qazi have presented a number
of different compounds that are produced from medicinal plants and that may have qualities

that are anti-cancer. [39]
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South African Leaf

Seven Star Needle

Fool’s Curry Leaf

Black Face General

Bendicoot Berry Sabah Snake Grass

Simpleleaf Chastetree

Figure 2: Herbs used in cancer treatment

In this article, we will discuss a few of the plant components that have lately been the subject
of research and which show promise as possible cancer treatments. Some of them are shown
in figure 2. Investigation is being conducted on the modes of action of such plant chemicals.
[49]

5.1. Benefits of Herbal Medicine
For thousands of years, both traditional and alternative medicine have relied on herbal
remedies. Modern medicine is built on the basis of herbal treatment. This drug also has a
low incidence of natural side effects. Although herbal medications have several health
benefits, they are generally disregarded in favour of standard pharmaceutical therapy, which
is a shame. These days, herbal therapy is most often used to treat very serious and long-
lasting conditions. [50].

« More affordable than conventional medicine

« Easier to obtain than prescription medicine

o Stabilizes hormones and metabolism

o Natural healing

o Strength in immune system

o Fewer side effects

e cost effective
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Table 1: List of Indian medicinal plants used in cancer treatment and application

Sr. Scientific name Parts used Reported Referenc
No | [family, vernacular &Traditional e
name] reported uses No.
1 | Abrus precatorius Stem Leucoderma, a condition | [51], [52]
L. of the skin, is the most
(Chanotbhi, common ailment.
Fabaceae)
2 | Allium sativum L. Peel Anti-asthmatic, [53], [54]
(Lasan, Liliaceae) anticholesterolemic,
antiseptic,
antithrombotic, cancer,
cholagogue, diaphoretic,
and diuretic qualities
3 | Alstonia scholaris stem Antioxidant, diarrhoea, | [55], [56]
L. dysentery and treat
(Saptaparna, malaria
Apocynaceae)
4 | Andrographis Aerial Hepatoprotective, [57]
paniculata Burn.f, parts antifertility Antifertility,
(Kariyatu, antihepatotoxic,
Acanthaceae) antiplatelet, aggregation,
antihyperglycaemic,
antioxidant anti-
inflammatory, and
antimalarial are names
used to describe
medications with these
effects.
5 Annona reticulate leaves Antioxidant, [58], [59]
L. antidysentric
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(Ramfal,
Annonaceae)
6 | Asparagus Root Ulcers of the stomach, | [60], [61]
racemosus Willd. dyspepsia, inflammation,
(Shatavari, and illnesses of the liver,
Liliaceae) as well as antioxidant
7 Azadirachta indica Leaves Anti-inflammatory, anti- | [62], [63]
Juss. ulcer, anti-malarial,
(Neem, Meliaceae) antifungal, antibacterial,
antiviral, antioxidant,
antimutagenic, and
anticarcinogenic
activities
8 Bacopa monniera Whole plant Mental disorders, [64]
L.(Brahmi, tumors, ascites,
Scrophulariaceae) antioxidant and
inflammation
9 Bauhinia variegate Stem Antibacterial, antifungal, [65]
L. and antioxidant
(Kanchhanar, properties are used to
Caesalpiniaceae) treat bronchitis, leprosy,
tumours, and ulcers.
10 | Berberisvulgaris L. Rootbark Diseases of the urinary [66]
(Barberry, system, gastrointestinal
Berberidaceae) tract, gallbladder, liver
and leishmaniasis
11 | Betavulgaris L. Juice Leukemia, antioxidants,
(Beet, and cancers of the breast,
[67], [68]

Chenopodiaceae)

oesophagus, glands,

head, intestines, and leg
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12 | Bidens pilosa L. Whole plant Urinary tract infections
(Shemaro, (UTI), hepatitis, and
| [69], [70]
Asteraceae) wounds may all benefit
from antioxidants

13 | Calycopteris leaves Colic, antihelminthic, [71]
floribunda Lam. astringent laxative,

(Bukshi, Kokaranj diarrhoea and malaria
Combretaceae)

14 | Catharanthus Root,Leaves Anti cancer,
roseus L. menorrhagia and | [72]
(Sadabahar, antioxidant
barmachi

Apocynaceae)

15 | Cedrus deodara| Wood Astringent, antioxidant, [73]

G. Don antidiarrhoeal febrifuge,
(Devdaar, Pinaceae) and antiseptic.
16 | Citrullus Leaves Beneficial benefits on [74]
colocynthis L. the body's cells and
[Indrayan, organs as well as its
Cucurbitaceae] cardiovascular and
hepatic systems,
antioxidants, and blood
sugar levels

17 | Crocus sativus L. Stigmas Antioxidant properties [75]
[Kesar, Iridaceae]

18 | Curculigo Root Antioxidant, diarrhoea, [76]
orchioides Gaertn. jaundice, asthma, and
(Kalimusli, itch and skin disease

Amaryllidaceae) poultice
19 | Curcuma longa L. Rhizomes Antimutagenic, [77]

(Haldi,
Zingiberaceae)

anticarcino- genic
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20 | Cymbopogon Grass Stress-related disorders, [78]
flexuosus (Steud.) antifungal and
Wats. antimicrobial properties
(Lemon grass,

Poaceae)
21 | Emblica officinalis Dry Fruits Antimutagenic, [79]
Gaertn. antioxidant, and
(Amla, anticarcinogenic
Euphorbiaceae) capabilities protect the
liver.

22 | Ephedra sinica Aerial Parts Asthma, Colds, [80]
Stapf headaches, fever,

(Ephedra, flu,wheezing, and nasal
Ephedraceae) congestion are all
common ailments.

23 | Indigofera Stem Antioxidant, various skin [81]
aspalathoides disorders and cancer
(Vanhl,

Papilionaceae)

24 | lIpomoea aquatica Leaves Antioxidant properties [82]
Forskal.

(Kalmisag,
Convolvulaceae)

25 | Ipomoea squamosa Leaves hypertension, dysentery, [83]
(Cairo Morning constipation, fatigue,

Glory, arthritis
Convolvulaceae)

26 | Jatropha curcas L. Stem Skin diseases, [84]
(Ratanjota, antioxidant, ulcers,
Huphorbiaceae) tumours

27 | Lantanacamara L. | Dry fruits,Leaves, | Antitumoral,antioxidant [85]

Root,Stem
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(Ghaneri, antibacterial and
Verbenaceae) antihypertensive
28 | Mangifera indica | Flower,Bark,Leave | Antitumour, [86]
L. S antioxidant, antiviral,
(Keri, antibacterial, analgesic,
Anacardiaceae) antiinflammatory,
antidiarrhoeal,
antiamoebic,
spasmolytic,
immunostimulant and
immunomodulatory
properties
29 | Melia azedarach L. Leaves Antiparasitic activity, [87]
(White Cedar, anthelmintic activity
Meliaceae)
30 | Morinda citrifolia Root, Flower Antidiabetic, antiviral, [88]
L. antibacterial, anticancer
(Noni, Rubiaceae) and antioxidant
31 | MoringaoleiferaL. Stem Antioxidant, [89]
(Saragavo, antimicrobial,
Moringacae) antigenotoxic and
antiinflammatory
activities
32 | Nigella sativa L. Stem Antioxidant, [90]
(Black seeds, antidiabetic,
Ranunculaceae) antihistaminic,
antiepileptic,
antiinfective, antitumor,
and antiperoxidative
properties
33 | Ocimum Stem,Leaves Chemoprevention, [91]

gratissimum L.

anticarcinogenicity,
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(Damro,
Lamiaceae)

radioprotection, and a
variety of additional

pharmaceutical

applications
34 | Ocimum sanctum L. Leaves Properties such as anti- [92]
(Tulsi, Lamiaceae) stress, antioxidant,
hepatoprotective, anti-
inflammatory,
antibacterial, and
radioprotective
35 | Phellinus rimosus sporocarps Antioxidant [93]
(Berk,
(Hymenochetaceae
)
37 | Polyalthia longifolia Leaves Antibacterial and [94]
Benth. & Hook. f. antifungal activities
(Annonaceae)
38 | Psidium guajava L. Leaves Antioxidant [95]
(Jamphal,
Myrtaceae)
39 | Punica granatum L. Juice,Peel Antioxidant and [96]
(Dadam, antiinflammatory
Lythraceae)
40 | Tragia involucrata Aerial parts Antimicrobial, [97]
Linn. antiinflammatory,
(Euphorbiaceae) antifertility activity
41 | Rubia cordifolia L. Root Antitumor, antioxidant, [98]

(Manjistha,

Rubiaceae)

anti-inflammatory,
urinary problems, anti-
stress, anti-microbial,

hepatoprotective, and
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radioprotective

properties
42 | Semecarpus Dry fruits Antioxidant, [99]
anacardium immunostimulant,
L. antiinflammatory,
(Bhallika, analgesic, antipyretic,
Anacardiaceae) and ulcerogenic
properties
43 | Tephrosia purpurea Root Various inflammatory, [100]
Pers. liver, spleen, and renal
(Sarapunkha, problems, as well as
Fabaceae) antioxidant deficiencies
44 | Terminalia chebula Flower Diabetes, colic pain, [101]
Retz. chronic cough, sore
(Karakkaya, throat, asthma,
Combretaceae) antioxidant, and
antiinflammatory
45 | Tiliacora racemosa Root anticancer activities [102]
Coleb. against human cancer
(Tiliacoru, cell.
Menispermaceae)
46 | Tinospora cordifolia Stem Antioxidant, [103]
[Willd.] Hook. f. & antiinflammatory,
Thom. antiarthritic, antiallergic,
[Guduchi, antimalarial,
Menispermaceae] antidiabetic, and
aphrodisiac activities.
47 Viscum album L. Leavs Nervine, hypotensive, [104]

(Vando,

Viscaceae)

myocardial depressant,
antioxidant, vasodilator,

relaxant, diuretic, and
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stimulant are all

examples of drugs.

48 ) ) Root Radiosensitizer, anti- [105]
Withania ] _
] oxidant, anti-stressor,
somnifera L. )
immunomodulatory,
(Ashwagandha,

o ) anti-inflammatory, and
olanaceae
anti-bacterial

49 | Woodfordia Flower Fever, inflammation, [106]
fruticosa Salisb. liver protection, and
(Dhavdi, antibacterial
Lythraceae) characteristics are all
active.
50 | Zingiber officinale Rhizomes Carminative, [107]
Rosc. antispasmodic, diuretic,
(Adu, expectorant, astringent,
Zingiberaceae) increases appetite,

reduces inflammation,

diuretic, and digestive.

6. Herbal medications with anticancer properties have been used in clinical

trials.

6.1. For breast cancer
e Coumarins: Inhibition of cancer cell growth
e Vitamin A (Fenretinide): In premenopausal women,(200mg/day)dramatically
decreases locally advanced breast cancer returning after treatment.
e Vitamin E: In cancer patients, it causes malabsorption or maldigestion; a balanced
and nutritious diet is recommended.
e Isoflavone: Reduce risk of breast cancer

e Genistein and daidzein are isoflavones that have weak estrogenic effects.
e Alkaloids : Cancer cell growth inhibition
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Flavonoids and polyphenols: Antiproliferation
Quinone:Inhibiting AKT/rapamycin in breast cancer cells induces G2-M arrest and
autophagy..

Artemisunate: Reduce breast cancer cell growth. [108].

6.2 Prostate cancer

Prevents metabolic diseases by maintaining homeostasis - Vitamins A, D & retinoid
Vitamin E: - Reduce fatal and advanced prostate cancer risk compared to nonusers
EGCG: - Stop prostate cancer cells in GO-G1 phase

Soy isoflavones: - Chemopreventive and 6a-reductase inhibiting

Scutellaria baicalensis (baicalin): - Inhibit eicosanoids' enzymatic production.
Baicalein: - Inhibit androgen-independent PC-3 and DU146 prostate cancer cell

development. [109].

6.3 For lung cancer

Platycodon grandiflorum (Campanulaceae): Used for anticancer treatment
Morus alba (Moraceae): Anticancer impact in people with lung cancer
Prunus armeniaca (Rosaceae): Used for anticancer treatment

Rhus verniciflua (Anacardiaceae): Used for anticancer treatment

Perilla frutescens (Labiatae): Used for anticancer treatment

Stemona japonica (Stemonaceae): Used for anticancer treatment

Tussilago farfara (Compositae): Used for anticancer treatment [110]

6.4 For the treatment of liver cancer and fibrosis

Inchin-ko-to (TJ-136): Efficacy in preventing liver fibrosis
Curcumin has an anti-fibrotic and anti-carcinogenic action on the liver.

Hepatic fibrogenesis is inhibited by compound 861. [111]

6.6 For the treatment of cancer of the pancreas

GDC-0449, IP1-926: SMO antagonists; deregulation of sonic hedgehog homology
(SHH)
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+ Cyclopamine inhibits SHH signalling by attaching to the SMO protein's 7-helix bundle; it
stops pancreatic tumour development. Reduces cancer cell BMPC recruitment

formation of tumor vasculature [112]

7. Difficulties in Using Herbal Medicine in Cancer Treatment

In Europe and North America a growing number of people are turning to traditional
medicinal plants, phytomedicines, therapeutic foods, & complementary and alternative
therapies.

Over the last decade, they do not appear to have piqued mainstream medicine practitioners'
interest or been accepted by western countries, particularly for standard cancer. Many
biomedical experts are concerned about the lack of evidence or information and
recommendations to the regular & regulated use as well as herbal remedies
"pharmaceuticals” for public health. Six major issues prevent the use of phytomedicines: a
lack of stable and accurate real medicinal plant sources, with regard to species identification
and authentication, cultivation following good agricultural practises standards, and
standardized/normalized methodologies and procedures for plant filtration preparation are
all included., an inability to concepts as well as routine time to prepare of the physiochemical
ingredients [113]. We won't be able to handle the difficulties of modernising herbal
medicines until we solve all of the aforementioned concerns. Despite the fact that researchers
examined a broad range of research lab, pre - clinical, & case reports on the possible
applications of natural supplements for cancer patients' care, the majority of these studies
failed to meet its strict requirements and guidelines required for creating western style drugs
and medicative food. As a consequence, our research community's researchers must engage

in systematic and coordinated operations [114].

According to a core principle in modern western medicine, a drug should be made up of
extremely well active compounds or a single pure molecule which selectively interact with
the recognised & particular molecular target in the system of the body. It has been shown
in many commercial medications {e.g. doxorubicin ,aspirin,} can bind & function in
multiple molecular targets and thus in search of single molecules which may affect single or
highly specific critical variables in disease process has become increasingly difficult and
sometimes incorrect. A range of cell types, targeted substances, and/or signalling pathways

are thought to be responsible for a number of illnesses. Herbal extracts/mixtures used in
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traditional herbal remedies represent combinatorial chemistry, and are "thus claimed"” to
contain a wide range of chemical entities capable of conferring the complex and embedded
effect on spectrum of the molecular characteristics & elements, results in profound and

medication balance [116].

According to current FDA & NIH cancer clinical research rules of the United States, like
"claims” sometimes to violate existing guidelines or directions. As a result, the shortage of
defined molecular targets is a major drawback in integrating herbal drugs into conventional
western medicine. An increasing number of omics studies have shown that the "typical”
therapeutic agent has a multi-mode of action and multi-pharmacological activity. This is in
response to this worry [116]. As a result, as per we previously discovered in tumour cell
study, there should may be many less distinctions between single chemical treatments and
complex medicinal plant extracts in terms of the quantity of molecular targets addressed than
previously thought. As a result, we may conclude the "multi-target™ approach and activity
offered for varieties of herbal treatments is "rational and acceptable,” and so should be
considered and created in the creation of botanical drugs. The use of a meta-analysis
approach to combine data from several trials might be a useful tool for evaluating the results

for a series of studies that aren't conclusive [117].

The imprecise or poorly defined composition of herbal remedies also poses safety issues,
since evidence shows that some extracts may interact dangerously with prescription
pharmaceuticals. Optimizing CMC (chemistry, manufacturing, and controlling) parameters
of each herbal preparation would have to considered as a vital technology to verifying &
standardising the parts of certain medicinal herbs and how they work to address the
upcoming challenge. A sequence approach (fingerprint analysis) is a good strategy for
evaluating the integrated and comprehensive characteristics of test herbal medicines because
it allows us to compare the resemblances and differences as well as co-relation of results
from analysis of the entire production steps, including the preparation of raw materials,
intermediate goods, finished goods and distribution of finished products. [118] [116].

Even if individualised treatment becomes increasingly widespread, "new drugs" may be
administered to the majority of patients with the same condition. It is common for traditional

herbal remedies to use plant extracts that contain a wide range of phytocompounds, which
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are considered to have a variety of medical effects [119]. In order for herbal medications to
be used in cancer treatment, the assessment of "real" active ingredients and its targets for so
many different reasons is a big roadblock. Aside from their apparent differences in
pharmacological underpinnings, traditional herbal remedies and contemporary chemical
drugs may have certain underlying pharmacological foundations. Several kinds of herbal
medicine have a structural substructure in common, which might explain their effectiveness
in similar target populations. The most important indicator for medicinal chemist in
categorising & looking for new pharmacological actions, as well as refining herbal drugs,

will be these structures and their activity information. [120], [121].

8. CONCLUSION

In both industrialised and developing nations, cancer is a serious public health issue.
Compounds' ability to delay, stop, or reverse carcinogenic growth is known as their
"anticancer activity." Plant-derived chemotherapy therapies are being investigated as a
possible alternative to man-made medications for treating the sickness. As a result, a study
of several in vitro & in vivo approaches to assessing the anti-cancer capabilities of natural
chemicals produced from medicinal herbs has been undertaken. An in-depth analysis of 60
India anti-cancer medicinal herbs origin from 36 families is presented in this study. This
includes information on the component (s), extract (s), model (s), cancer cell lines studied,
and so on. Sarcoma, lymphoma, carcinoma, and leukaemia are just a few of the cancers for
which these herbs are still used. There is strong anticancer activity in vitro for each of these

plants, which makes them potential candidates for in vivo investigation.

Galgotias University | 26



A Review on Herbs Use in Treatment of Cancer | 2022

References

[1]

[2]

[3]

[4]

[6]

[6]

[7]

[8]

[9]

[10]

[11]

L. von Karsa et al., “European guidelines for quality assurance in colorectal cancer
screening and diagnosis: Overview and introduction to the full Supplement
publication,” Endoscopy, vol. 46, no. 1, pp. 61-69, Dec. 2013, doi: 10.1066/S-0032-
1326997/ID/JR683-18.

R. S. Fontana et al., “Early lung cancer detection: Results of the initial (prevalence)
radiologic and cytologic screening in the Mayo Clinic Study,” American Review of
Respiratory Disease, vol. 130, no. 4, pp. 661-666, 1984, doi:
10.1164/ARRD.1984.130.4.649.

A. L. Stanton, P. A. Ganz, J. H. Rowland, B. E. Meyerowitz, J. L. Krupnick, and S.
R. Sears, “Promoting adjustment after treatment for cancer,” Cancer, vol. 104, no.
S11, pp. 2608-2613, Dec. 2006, doi: 10.1002/CNCR.21246.

C. Mattiuzzi, F. Sanchis-Gomar, and G. Lippi, “Concise update on colorectal cancer
epidemiology,” Annals of Translational Medicine, vol. 7, no. 21, pp. 609-609, Nov.
2019, doi: 10.21037/ATM.2019.07.91.

M. M. Center, A. Jemal, and E. Ward, “International Trends in Colorectal Cancer
Incidence Rates,” Cancer Epidemiology Biomarkers & Prevention, vol. 18, no. 6,
pp. 1688-1694, Jun. 2009, doi: 10.1168/1066-9966.epi-09-0090.

M. Arnold, M. S. Sierra, M. Laversanne, I. Soerjomataram, A. Jemal, and F. Bray,

“Global patterns and trends in colorectal cancer incidence and mortality,” Gut, vol.
66, no. 4, pp. 683-691, Apr. 2017, doi: 10.1136/GUTJINL-2016-310912.

R. A. Smith, D. Brooks, V. Cokkinides, D. Saslow, and O. W. Brawley, “Cancer
screening in the United States, 2013,” CA: A Cancer Journal for Clinicians, vol. 63,
no. 2, pp. 87-106, Mar. 2013, doi: 10.3322/CAAC.21174.

S. Pilleron et al., “Global cancer incidence in older adults, 2012 and 2036: A
population-based study,” International Journal of Cancer, vol. 144, no. 1, pp. 49—
68, Jan. 2019, doi: 10.1002/1JC.31664.

D. Saslow et al., “American Cancer Society Guidelines for Breast Screening with
MRI as an Adjunct to Mammography,” CA: A Cancer Journal for Clinicians, vol.
67, no. 2, pp. 76-89, Mar. 2007, doi: 10.3322/CANJCLIN.67.2.76.

A. Bram et al., “The Sequencing of Chemotherapy and Radiation Therapy after
Conservative Surgery for Early-Stage Breast Cancer,”
https://doi.org/10.1066/NEJM199606233342102, vol. 334, no. 21, pp. 1366-1361,
May 1996, doi: 10.1066/NEJM199606233342102.

“Advanced Breast Cancer Treatment Expectations and Side Effects |
ABRAXANE® (paclitaxel protein-bound particles for injectable suspension)
(albumin-bound) .” https://www.abraxane.com/mbc/expectations-and-side-effects-
of-abraxane/ (accessed May 28, 2022).

Galgotias University | 27



[12]

[13]

[14]

[16]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[26]

A Review on Herbs Use in Treatment of Cancer | 2022

“Tamoxifen: MedlinePlus Drug Information.”
https://medlineplus.gov/druginfo/meds/a682414.html (accessed May 28, 2022).

“Side Effects of Afinitor (Everolimus Tablets), Warnings, Uses.”
https://www.rxlist.com/afinitor-side-effects-drug-center.htm (accessed May 28,
2022).

“Side Effects | ERLEADA® (apalutamide).” https://www.erleada.com/about-
erleada/side-effects (accessed May 28, 2022).

“Bevacizumab (Intravenous Route) Side Effects - Mayo Clinic.”
https://www.mayoclinic.org/drugs-supplements/bevacizumab-intravenous-
route/side-effects/drg-20068373?p=1 (accessed May 28, 2022).

“Atezolizumab (Intravenous Route) Side Effects - Mayo Clinic.”
https://www.mayoclinic.org/drugs-supplements/atezolizumab-intravenous-
route/side-effects/drg-20311667 (accessed May 28, 2022).

“Side Effects of Caprelsa (Vandetanib), Warnings, Uses.”
https://www.rxlist.com/caprelsa-side-effects-drug-center.htm (accessed May 28,
2022).

“Fluorouracil (6FU) - Macmillan Cancer Support.”
https://www.macmillan.org.uk/cancer-information-and-support/treatments-and-
drugs/fluorouracil-6fu (accessed May 28, 2022).

A. Sharma, P. Sabharwal, and R. Dada, “Herbal medicine—An introduction to its
history,” Herbal Medicine in Andrology, pp. 1-8, Jan. 2021, doi: 10.1016/B978-0-
12-816666-3.00001-1.

P. F. Builders, “Introductory Chapter: Introduction to Herbal Medicine,” Herbal
Medicine, Nov. 2018, doi: 10.6772/INTECHOPEN.78661.

P. S. Fasinu, P. J. Bouic, and B. Rosenkranz, “An overview of the evidence and
mechanisms of herb-drug interactions,” Frontiers in Pharmacology, vol. 3 APR,
2012, doi: 10.3389/FPHAR.2012.00069.

“Chemoprevention | Cancer.Net.” https://www.cancer.net/navigating-cancer-
care/prevention-and-healthy-living/chemoprevention (accessed May 28, 2022).

A. L. Demain and P. Vaishnav, “Natural products for cancer chemotherapy,”
Microb Biotechnol, vol. 4, no. 6, p. 687, Nov. 2011, doi: 10.1111/J.1761-
7916.2010.00221.X.

Y. Matsumura and K. Kataoka, “Preclinical and clinical studies of anticancer agent-
incorporating polymer micelles,” Cancer Science, vol. 100, no. 4, pp. 672-679, Apr.
2009, doi: 10.1111/J.1349-7006.2009.01103.X.

“Natural Plant Extracts as Potential Therapeutic Agents for the Tr...: Ingenta
Connect.”
https://www.ingentaconnect.com/content/ben/ctmc/2017/00000017/00000002/art00
004 (accessed May 28, 2022).

Galgotias University | 28



[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[36]

[36]

[37]

A Review on Herbs Use in Treatment of Cancer | 2022

“What is Carcinoma? Cancer Types, Stages & Treatment | CTCA.”
https://www.cancercenter.com/carcinoma (accessed May 28, 2022).

A. Kawase et al., “Differences Between Squamous Cell Carcinoma and
Adenocarcinoma of the Lung: Are Adenocarcinoma and Squamous Cell Carcinoma
Prognostically Equal?,” Japanese Journal of Clinical Oncology, vol. 42, no. 3, pp.
189-196, Mar. 2012, doi: 10.1093/JJCO/HYR188.

N. Petejova and A. Martinek, “Renal cell carcinoma: Review of etiology,
pathophysiology and risk factors,” vol. 160, no. 2, pp. 183-194, 2016, doi:
10.6607/bp.2016.060.

“Definition of sarcoma - NCI Dictionary of Cancer Terms - NCL.”
https://www.cancer.gov/publications/dictionaries/cancer-terms/def/sarcoma
(accessed May 28, 2022).

E. Chen, “Pathogenesis of Sarcomas,” Diagnostic Pathology: Open Access, vol. 1,
no. 1, pp. 1-2, Oct. 2016, doi: 10.4172/2476-2024.1000E103.

S. J. Russell et al., “Remission of disseminated cancer after systemic oncolytic
virotherapy,” Mayo Clinic Proceedings, vol. 89, no. 7, pp. 926-933, 2014, doi:
10.1016/J.MAYOCP.2014.04.003.

“Multiple myeloma pathophysiology: Explanation of processes.”
https://www.medicalnewstoday.com/articles/multiple-myeloma-pathophysiology
(accessed May 28, 2022).

“Leukemia - Symptoms and causes - Mayo Clinic.”
https://www.mayoclinic.org/diseases-conditions/leukemia/symptoms-causes/syc-
20374373 (accessed May 28, 2022).

E. Jabbour, S. O’Brien, M. Konopleva, and H. Kantarjian, “New insights into the
pathophysiology and therapy of adult acute lymphoblastic leukemia,” Cancer, vol.
121, no. 16, pp. 2617-2628, Aug. 2016, doi: 10.1002/CNCR.29383.

“Lymphoma - what is it, symptoms and treatment | Blood Cancer UK.”
https://bloodcancer.org.uk/understanding-blood-
cancer/lymphoma/?gclid=CjwKCAjw7cGUBhA9EiwArBAvovGL 7Y SDAzuxpgu
RimKIK7-ALpC4WyghVwj1QflbatghKXVoK_SMRoC0q0QAvD_BWE (accessed
May 28, 2022).

C. Laurent et al., “Impact of expert pathologic review of lymphoma diagnosis:
Study of patients from the French Lymphopath network,” Journal of Clinical
Oncology, vol. 36, no. 18, pp. 2008-2017, Jun. 2017, doi:
10.1200/3C0.2016.71.2083.

“Cancer: Classification, diagnosis, and symptoms.”
https://www.medicalnewstoday.com/articles/323708 (accessed May 28, 2022).

Galgotias University | 29



[38]

[39]

[40]

[41]

[42]

[43]

[44]

[46]

[46]

[47]

[48]

[49]

[60]

[61]

A Review on Herbs Use in Treatment of Cancer | 2022

“Biomarker Testing for Cancer Treatment - NCL.” https://www.cancer.gov/about-
cancer/treatment/types/biomarker-testing-cancer-treatment (accessed May 28,
2022).

“Chemotherapy - Mayo Clinic.” https://www.mayoclinic.org/tests-
procedures/chemotherapy/about/pac-20386033 (accessed May 28, 2022).

“Hormone Therapy for Cancer - NCI.” https://www.cancer.gov/about-
cancer/treatment/types/hormone-therapy (accessed May 28, 2022).

P. Wust et al., “Hyperthermia in combined treatment of cancer,” The Lancet
Oncology, vol. 3, no. 8, pp. 487-497, Aug. 2002, doi: 10.1016/S1470-
2046(02)00818-6.

“Immunotherapy for Cancer - NCI.” https://www.cancer.gov/about-
cancer/treatment/types/immunotherapy (accessed May 28, 2022).

P. Agostinis et al., “Photodynamic therapy of cancer: An update,” CA: A Cancer
Journal for Clinicians, vol. 61, no. 4, pp. 260-281, Jul. 2011, doi:
10.3322/CAAC.20114,

“Radiation Therapy for Cancer - NCL.” https://www.cancer.gov/about-
cancer/treatment/types/radiation-therapy (accessed May 28, 2022).

“Stem Cell or Bone Marrow Transplant Side Effects.”
https://www.cancer.org/treatment/treatments-and-side-effects/treatment-types/stem-
cell-transplant/transplant-side-effects.html (accessed May 28, 2022).

“Types of Surgery for Cancer Treatment | Stanford Health Care.”
https://stanfordhealthcare.org/medical-treatments/c/cancer-surgery/types.html
(accessed May 28, 2022).

D. M. Goldenberg et al., “New England Journal of Medicine,” NEJM, vol. 298, no.
26, pp. 1384-1386, Jun. 1978, doi: 10.1066/nejm197806222982603.

“Side Effects of Cancer Treatment - NCI.” https://www.cancer.gov/about-
cancer/treatment/side-effects (accessed May 28, 2022).

“Herbal Medicine: MedlinePlus.” https://medlineplus.gov/herbalmedicine.html
(accessed May 28, 2022).

“Assessing the risks and benefits of herbal medicine: An overview of scientific
evidence - ProQuest.”
https://www.proguest.com/openview/cbablb77f3alccadc3400d7f03bbacce/1?pg-
origsite=gscholar&chl=32628 (accessed May 28, 2022).

N. Pandey and Y. B. Tripathi, “Role of Ayurvedic Plants as Anticancer Agents,”
Methods in Molecular Biology, vol. 2423, pp. 141-160, 2022, doi: 10.1007/978-1-
0716-1962-0_14.

Galgotias University | 30



[62]

[63]

[64]

[66]

[66]

[67]

[68]

[69]

[60]

[61]

[62]

[63]

A Review on Herbs Use in Treatment of Cancer | 2022

G. C. Jagetia and M. S. Baliga, “Evaluation of anticancer activity of the alkaloid

fraction of Alstonia scholaris (Sapthaparna) in vitro and in vivo,” Phytother Res,
vol. 20, no. 2, pp. 103-109, Feb. 2006, doi: 10.1002/PTR.1810.

S. Balasenthil, C. R. Ramachandran, and S. Nagini, “Prevention of 4-nitroquinoline
1-oxide-induced rat tongue carcinogenesis by garlic,” Fitoterapia, vol. 72, no. 6, pp.
624-631, 2001, doi: 10.1016/S0367-326X(01)00262-3.

A. Agrawal, M. Sharma, S. K. Rai, B. Singh, M. Tiwari, and R. Chandra, “The
effect of the aqueous extract of the roots of Asparagus racemosus on
hepatocarcinogenesis initiated by diethylnitrosamine,” Phytother Res, vol. 22, no. 9,
pp. 1176-1182, Sep. 2008, doi: 10.1002/PTR.2391.

I. Soman, S. A. Mengi, and S. B. Kasture, “Effect of leaves of Butea frondosa on
stress, anxiety, and cognition in rats,” Pharmacology Biochemistry and Behavior,
vol. 79, no. 1, pp. 11-16, Sep. 2004, doi: 10.1016/j.pbb.2004.06.022.

P. R. Sharma et al., “Anticancer activity of an essential oil from Cymbopogon
flexuosus,” Chem Biol Interact, vol. 179, no. 2-3, pp. 160-168, May 2009, doi:
10.1016/J.CBI1.2008.12.004.

S. Mondal, N. Mondal, and U. Mazumder, “In vitro cytotoxic and human
recombinant caspase inhibitory effect of Annona reticulata leaves,” Indian Journal
of Pharmacology, vol. 39, no. 6, p. 263, Oct. 2007, doi: 10.4103/0263-7613.37279.

E. Nandhakumar and P. Indumathi, “In vitro antioxidant activities of methanol and
aqueous extract of annona squamosa (L.) fruit pulp,” JAMS Journal of Acupuncture
and Meridian Studies, vol. 6, no. 3, pp. 142-148, 2013, doi:
10.1016/j.jams.2012.09.002.

G. Rohini and C. S. Shyamala Devi, “Bacopa monniera extract induces apoptosis in
murine sarcoma cells (S-180),” Phytother Res, vol. 22, no. 12, pp. 1696-1698, Dec.
2008, doi: 10.1002/PTR.2616.

J. P. Kamat, K. K. Boloor, T. P. A. Devasagayam, and S. R. Venkatachalam,
“Antioxidant properties of Asparagus racemosus against damage induced by
gamma-radiation in rat liver mitochondria,” J Ethnopharmacol, vol. 71, no. 3, pp.
426-436, 2000, doi: 10.1016/S0378-8741(00)00176-8.

A. El-Sayed and G. A. Cordell, “Catharanthus alkaloids. XXXIV. Catharanthamine,
a new antitumor bisindole alkaloid from Catharanthus roseus,” J Nat Prod, vol. 44,
no. 3, pp. 289-293, 1981, doi: 10.1021/NP60016A009.

S. Kumar, P. K. Suresh, M. R. Vijayababu, A. Arunkumar, and J. Arunakaran,
“Anticancer effects of ethanolic neem leaf extract on prostate cancer cell line (PC-
3),” J Ethnopharmacol, vol. 106, no. 1-2, pp. 246260, Apr. 2006, doi:
10.1016/J.JEP.2006.11.006.

G. J. Kapadia, H. Tokuda, T. Konoshima, and H. Nishino, “Chemoprevention of
lung and skin cancer by Beta vulgaris (beet) root extract,” Cancer Lett, vol. 100, no.
1-2, pp. 211-214, Feb. 1996, doi: 10.1016/0304-3836(96)04087-0.

Galgotias University | 31



[64]

[66]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[76]

A Review on Herbs Use in Treatment of Cancer | 2022

H. Tomosaka, Y. W. Chin, A. A. Salim, W. J. Keller, H. Chai, and A. D. Kinghorn,
“Antioxidant and cytoprotective compounds from Berberis vulgaris (barberry),”
Phytother Res, vol. 22, no. 7, pp. 979-981, Jul. 2008, doi: 10.1002/PTR.2443.

S. Bakasso et al., “Polyphenol contents and antioxidant activities of five Indigofera
species (Fabaceae) from Burkina Faso,” Pak J Biol Sci, vol. 11, no. 11, pp. 1429-
1436, 2008, doi: 10.3923/PJBS.2008.1429.1436.

P. Sundararajan, A. Dey, A. Smith, A. G. Doss, M. Rajappan, and S. Natarajan,
“Studies of anticancer and antipyretic activity of Bidens pilosa whole plant,” Afr
Health Sci, vol. 6, no. 1, pp. 27-30, Mar. 2006, doi: 10.6666/AFHS.2006.6.1.27.

T. Jiratanan and R. H. Liut, “Antioxidant activity of processed table beets (Beta

vulgaris var, conditiva) and green beans (Phaseolus vulgaris L.),” J Agric Food
Chem, vol. 62, no. 9, pp. 2669-2670, May 2004, doi: 10.1021/JF034861D.

S. Sultana, S. Ahmed, and T. Jahangir, “Emblica officinalis and
hepatocarcinogenesis: a chemopreventive study in Wistar rats,” J Ethnopharmacol,
vol. 118, no. 1, pp. 1-6, Jun. 2008, doi: 10.1016/J.JEP.2007.04.021.

C. Abajo et al., “In vitro study of the antioxidant and immunomodulatory activity of
aqueous infusion of Bidens pilosa,” J Ethnopharmacol, vol. 93, no. 2-3, pp. 319-
323, Aug. 2004, doi: 10.1016/J.JEP.2004.03.060.

T. Tannin-Spitz, S. Grossman, S. Dovrat, H. E. Gottlieb, and M. Bergman, “Growth
inhibitory activity of cucurbitacin glucosides isolated from Citrullus colocynthis on
human breast cancer cells,” Biochem Pharmacol, vol. 73, no. 1, pp. 66-67, Jan.
2007, doi: 10.1016/J.BCP.2006.09.012.

P. R. Sharma, M. Shanmugavel, A. K. Saxena, and G. N. Qazi, “Induction of
apoptosis by a synergistic lignan composition from Cedrus deodara in human cancer
cells,” Phytother Res, vol. 22, no. 12, pp. 1687-1694, Dec. 2008, doi:
10.1002/PTR.2611.

C. A. Jaleel, R. Gopi, P. Manivannan, and R. Panneerselvam, ‘“Responses of
antioxidant defense system of Catharanthus roseus (L.) G. Don. to paclobutrazol
treatment under salinity,” Acta Physiologiae Plantarum 2007 29:3, vol. 29, no. 3,
pp. 206-209, Jan. 2007, doi: 10.1007/S11738-007-0026-6.

A. Bisht, S. Jain, A. Misra, J. Dwivedi, S. Paliwal, and S. Sharma, “Cedrus deodara
(Roxb. ex D.Don) G.Don: A review of traditional use, phytochemical composition
and pharmacology,” Journal of Ethnopharmacology, vol. 279, p. 114361, Oct. 2021,
doi: 10.1016/J.JEP.2021.114361.

S. Akbar, “(L.) Schrad. (Cucurbitaceae),” Handbook of 200 Medicinal Plants, pp.
663-672, 2020, doi: 10.1007/978-3-030-16807-0_69.

R. Srivastava, H. Ahmed, R. Dixit, Dharamveer, and S. Saraf, “Crocus sativus L.: A
comprehensive review,” Pharmacognosy Reviews, vol. 4, no. 8, p. 200, Jul. 2010,
doi: 10.4103/0973-7847.70919.

Galgotias University | 32



[76]

[77]

[78]

[79]

[80]

[81]

[82]

[83]

[84]

[86]

[86]

[87]

[88]

A Review on Herbs Use in Treatment of Cancer | 2022

C. Ns and D. Vk, “Spermatogenic activity of rthizomes of Curculigo orchioides
Gaertn in male rats,” International Journal of Applied Research in Natural
Products, vol. 1, no. 2, pp. 26-31.

C. Aratjo and L. L. Leon, “Biological Activities of Curcuma longa L,” Mem Inst
Oswaldo Cruz, vol. 96, no. 6, pp. 723-728, 2001.

D. Ganjewala and A. K. Gupta, “8 Lemongrass (Cymbopogon flexuosus Steud.)
Wats Essential Oil: Overview and Biological Activities,” 2013, Accessed: May 28,
2022. [Online]. Available: https://www.researchgate.net/publication/308293166

“Amla (Emblica officinalis Gaertn), a wonder berry in the treatment and prevention
of cancer on JSTOR.” https://www.jstor.org/stable/48604066 (accessed May 28,
2022).

S. Y. Park, E. H. Y1, Y. Kim, and G. Park, “Anti-neuroinflammatory effects of
Ephedra sinica Stapf extract-capped gold nanoparticles in microglia,” International
Journal of Nanomedicine, vol. 14, p. 2861, 2019, doi: 10.2147/1JN.S196218.

“Antitumor activity of Indigofera aspalathoides on Ehrlich ascites carcinoma in
mice B Rajkapoor , B Jayakar , N Murugesh - Indian J Pharmacol.” https:/www.ijp-
online.com/article.asp?issn=0263-
7613;year=2004;volume=36;issue=1;spage=38;epage=40;aulast=Rajkapoor
(accessed May 28, 2022).

M. H. Hu, Y. S. Ao, X. E. Yang, and T. Q. Li, “Treating eutrophic water for nutrient
reduction using an aquatic macrophyte (Ipomoea aquatica Forsskal) in a deep flow
technique system,” Agricultural Water Management, vol. 96, no. 6, pp. 607—616,
May 2008, doi: 10.1016/J. AGWAT.2008.01.001.

V. Ralte, “Evaluation of phytochemical contents of Ipomoea cairica (L) Sweet-a
qualitative approach,” 2014, Accessed: May 28, 2022. [Online]. Available:
Www.sciencevision.org

S. Phartyal, “Seed source variation in morphology, germination and seedling growth
of Jatropha curcas Linn Cite this paper Related papers”.

S. Kalita, “Phytochemical Composition and In Vitro Hemolytic Activity of Lantana
Camara L. (Verbenaceae) Leaves Related papers”.

“PENGARUH EKSTRAK DAUN MANGGA ARUMANIS MUDA (Mangifera
indica L.) TERHADAP DIAMETER ZONA INHIBISI Propionibacterium acne -
UMM Institutional Repository.” https://eprints.umm.ac.id/69891/ (accessed May 28,
2022).

D. Sharma and Y. P. Singla Dr., “Preliminary and Pharmacological Profile of Melia
azedarach L.: An Overview,” Journal of Applied Pharmaceutical Science, vol. 3,
no. 12, pp. 133-138, Dec. 2013, doi: 10.7324/JAPS.2013.31224.

A. K. Palu, A. H. Kim, B. J. West, S. Deng, J. Jensen, and L. White, “The effects of
Morinda citrifolia L. (noni) on the immune system: Its molecular mechanisms of

Galgotias University | 33



[89]

[90]

[91]

[92]

[93]

[94]

[96]

[96]

[97]

[98]

[99]

[100]

A Review on Herbs Use in Treatment of Cancer | 2022

action,” Journal of Ethnopharmacology, vol. 116, no. 3, pp. 602—606, Feb. 2008,
doi: 10.1016/J.JEP.2007.10.023.

V. Melo, N. Vargas, T. Quirino, and C. M. C. Calvo, “MORINGA OLEIFERA L.
AN UNDERUTILIZED TREE WITH MACRONUTRIENTS FOR HUMAN
HEALTH,” Emirates Journal of Food and Agriculture, vol. 26, no. 10, pp. 786-789,
Jun. 2013, doi: 10.9766/EJFA.VV26110.17003.

M. L. Salem, “Immunomodulatory and therapeutic properties of the Nigella sativa
L. seed,” International Immunopharmacology, vol. 6, no. 13-14, pp. 1749-1770,
Dec. 2006, doi: 10.1016/J.INTIMP.2006.06.008.

C. V. Nakamura et al., “Antibacterial Activity of Ocimum gratissimum L. Essential
Oil,” Mem Inst Oswaldo Cruz, Rio de Janeiro, vol. 94, no. 6, pp. 676-678.

“NOPR: Antibacterial activity of Ocimum sanctum L. fixed oil.”
http://nopr.niscair.res.in/handle/123466789/23246 (accessed May 28, 2022).

T. A. Ajith and K. K. Janardhanan, “Cytotoxic and antitumor activities of a polypore
macrofungus, Phellinus rimosus (Berk) Pilat.,” Journal of Ethnopharmacology, vol.
84, no. 2-3, pp. 167-162, Feb. 2003, doi: 10.1016/S0378-8741(02)00292-1.

J. B. Tanney and K. A. Seifert, “Lophodermium resinosum sp. nov. from red pine
(Pinus resinosa) in Eastern Canada,” https://doi.org/10.1139/cjb-2017-0012, vol. 96,
no. 8, pp. 773-784, 2017, doi: 10.1139/CJB-2017-0012.

E. Diaz-de-Cerio, V. Verardo, A. M. Gomez-Caravaca, A. Fernandez-Gutiérrez, and
A. Segura-Carretero, “Health Effects of Psidium guajava L. Leaves: An Overview
of the Last Decade,” International Journal of Molecular Sciences 2017, Vol. 18,
Page 897, vol. 18, no. 4, p. 897, Apr. 2017, doi: 10.3390/1JIMS18040897.

E. Shaygannia, M. Bahmani, B. Zamanzad, and M. Rafieian-Kopaei, “A Review
Study on Punica granatum L,” Journal of Evidence-Based Complementary and
Alternative Medicine, vol. 21, no. 3, pp. 221-227, Jul. 2016, doi:
10.1177/2166687216698039.

A. K. Dhara, V. Suba, T. Sen, S. Pal, and A. K. N. Chaudhuri, “Preliminary studies
on the anti-inflammatory and analgesic activity of the methanolic fraction of the root
extract of Tragia involucrata Linn,” Journal of Ethnopharmacology, vol. 72, no. 1-
2, pp. 266-268, Sep. 2000, doi: 10.1016/S0378-8741(00)00166-6.

R. Rub, “Evaluation of the wound healing activity of a crude extract of Rubia
cordifolia L. (Indian madder) in mice”, Accessed: May 28, 2022. [Online].
Available: http://www.healthy-synergies.com

S. S. N. Murthy, “Semecarpetin, a biflavanone from Semecarpus anacardium,”
Phytochemistry, vol. 27, no. 9, pp. 3020-3022, Jan. 1988, doi: 10.1016/0031-
9422(88)80721-0.

A.Jain, A. K. Singhai, and V. K. Dixit, “A comparative study of ethanol extract of
leaves of Tephrosia purpurea pers and the flavonoid isolated for hepatoprotective

Galgotias University | 34



[101]

[102]

[103]

[104]

[106]

[106]

[107]

[108]

[109]

[110]

A Review on Herbs Use in Treatment of Cancer | 2022

activity,” Indian Journal of Pharmaceutical Sciences, vol. 68, no. 6, p. 740, Feb.
2006, doi: 10.4103/0260-474X.31006.

P. Chandra Gupta, “Biological and pharmacological properties of Terminalia
chebula Retz. (Haritaki)-An overview Article in,” International Journal of
Pharmacy and Pharmaceutical Sciences, 2012, Accessed: May 28, 2022. [Online].
Available: https://www.researchgate.net/publication/279661727

K. V.J. Rao and L. R. Row, “New Alkaloids from Tiliacora racemosa (Colebr.).
I11.1,2a Constitution2b of Tiliacorine and Tiliarine,” Journal of Organic Chemistry,
vol. 26, no. 6, pp. 981-984, 1960, doi:

10.1021/J001076 A029/ASSET/JO01076A029.FP.PNG_V03.

G. R. Rout, “Identification of Tinospora cordifolia (Willd.) Miers ex Hook F. &
Thomas Using RAPD Markers,” Zeitschrift fur Naturforschung - Section C Journal
of Biosciences, vol. 61, no. 1-2, pp. 118-122, Feb. 2006, doi: 10.1616/ZNC-2006-1-
221/MACHINEREADABLECITATION/RIS.

S. Olsnes, F. Stirpe, K. Sandvig, and A. Pihl, “Isolation and characterization of
viscumin, a toxic lectin from Viscum album L. (mistletoe).,” Journal of Biological
Chemistry, vol. 267, no. 22, pp. 13263-13270, Nov. 1982, doi: 10.1016/S0021-
9268(18)33440-9.

A. Saggam et al., “Withania somnifera (L.) Dunal: A potential therapeutic adjuvant
in cancer,” Journal of Ethnopharmacology, vol. 266, p. 112769, Jun. 2020, doi:
10.1016/J.JEP.2020.112769.

T. Shifali, K. Hemlata, C. Gitika, S. Ayurveda, and J. Sikho, “A Review on
Woodfordia fruticosa Kurz (Dhatki): Ayurvedic, Folk and Modern Uses,” Journal of
Drug Delivery and Therapeutics, vol. 11, no. 3, pp. 126-131, May 2021, doi:
10.22270/JDDT.V1113.4839.

R. Haniadka, A. G. Rajeev, P. L. Palatty, R. Arora, and M. S. Baliga, “Zingiber
officinale (Ginger) as an Anti-Emetic in Cancer Chemotherapy: A Review,”
https://home.liebertpub.com/acm, vol. 18, no. 6, pp. 440-444, May 2012, doi:
10.1089/ACM.2010.0737.

S.Y.Yin, W. C. Wei, F. Y. Jian, and N. S. Yang, “Therapeutic Applications of
Herbal Medicines for Cancer Patients,” Evidence-based Complementary and
Alternative Medicine : eCAM, vol. 2013, 2013, doi: 10.1166/2013/302426.

S. Y. Yin, W. C. Wei, F. Y. Jian, and N. S. Yang, “Therapeutic applications of
herbal medicines for cancer patients,” Evidence-based Complementary and
Alternative Medicine, vol. 2013, 2013, doi: 10.1166/2013/302426.

R. S. Ranga, S. Sowmyalakshmi, R. Burikhanov, M. A. Akbarsha, and D. Chendil,
“A herbal medicine for the treatment of lung cancer,” Mol Cell Biochem, vol. 280,
no. 1-2, pp. 126-133, Dec. 2006, doi: 10.1007/S11010-006-8618-3.

Galgotias University | 35



[111]

[112]

[113]

[114]

[116]

[116]

[117]

[118]

[119]

[120]
[121]

A Review on Herbs Use in Treatment of Cancer | 2022

Y. Liand R. C. G. Martin, “Herbal Medicine and Hepatocellular Carcinoma:
Applications and Challenges,” Evidence-based Complementary and Alternative
Medicine : eCAM, vol. 2011, p. 14, 2011, doi: 10.1093/ECAM/NEQO044.

Q. Yue, G. Gao, G. Zou, H. Yu, and X. Zheng, “Natural Products as Adjunctive
Treatment for Pancreatic Cancer: Recent Trends and Advancements,” BioMed
Research International, vol. 2017, 2017, doi: 10.1166/2017/8412608.

M. Willcox, “Improved Traditional Phytomedicines in Current Use for the Clinical
Treatment of Malaria,” Planta Medica, vol. 77, no. 06, pp. 662—-671, Jan. 2011, doi:
10.1066/S-0030-1260648.

M. Ekor, “The growing use of herbal medicines: Issues relating to adverse reactions
and challenges in monitoring safety,” Frontiers in Neurology, vol. 4 JAN, p. 177,
2014, doi: 10.3389/FPHAR.2013.00177/BIBTEX.

M. Jermini et al., “Complementary medicine use during cancer treatment and
potential herb-drug interactions from a cross-sectional study in an academic centre,”
Scientific Reports 2019 9:1, vol. 9, no. 1, pp. 1-11, Mar. 2019, doi: 10.1038/s41698-
019-41632-3.

H. Abdel-Aziz, O. Kelber, G. Lorkowski, and M. Storr, “Evaluating the Multitarget
Effects of Combinations through Multistep Clustering of Pharmacological Data: the
Example of the Commercial Preparation Iberogast,” Planta Medica, vol. 83, no.
14/16, pp. 1130-1140, Aug. 2017, doi: 10.1066/S-0043-116862.

J. M. Reichert and J. B. Wenger, “Development trends for new cancer therapeutics
and vaccines,” Drug Discovery Today, vol. 13, no. 1-2, pp. 30-37, Jan. 2008, doi:
10.1016/J.DRUDIS.2007.09.003.

S. Prabhu and E. K. Poulose, “Silver nanoparticles: mechanism of antimicrobial

action, synthesis, medical applications, and toxicity effects,” International Nano
Letters 2012 2:1, vol. 2, no. 1, pp. 1-10, Oct. 2012, doi: 10.1186/2228-6326-2-32.

R. V. Nugraha, H. Ridwansyah, M. Ghozali, A. F. Khairani, and N. Atik,
“Traditional Herbal Medicine Candidates as Complementary Treatments for
COVID-19: A Review of Their Mechanisms, Pros and Cons,” Evidence-based
Complementary and Alternative Medicine, vol. 2020, 2020, doi:
10.1166/2020/2660646.

“MINI-REVIEW”.

E. Mclntyre, A. J. Saliba, and C. C. Moran, “Herbal medicine use in adults who
experience anxiety: A qualitative exploration,”
http://dx.doi.org/10.3402/qhw.v10.29276, vol. 10, no. 1, Dec. 2016, doi:
10.3402/QHW.V10.29276.

Galgotias University | 36



A Review on Herbs Use in Treatment of Cancer | 2022

Plagiarism Report

ORIGINAUTY RCPORT

14, 10, 9 5y,

SIMILARITY INDEX INTERMET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

n etheses.saurashtrauniversity.edu ‘
Internet Source %
www. hindawi.com /
- Internet Source %
N www.phytojournal.com ‘
= Internet Source %
www. pubfacts.com /
Internet Source %
Avni Desai, Ghulam Qazi, Ramesh Ganju, ‘
> %

Mahmoud El-Tamer, Jaswant Singh, Ajit
Saxena, Yashbir Bedi, Subhash Taneja, Hari
Bhat. "Medicinal Plants and Cancer
Chemoprevention", Current Drug Metabolism,
2008

Publication

Sophie Pilleron, Enrique Soto - Perez - de

. . <l%
Celis, Jerome Vignat, Jacques Ferlay et al.
"Estimated global cancer incidence in the
oldest adults in 2018 and projections to 2050",
International Journal of Cancer, 2020

Publication

Galgotias University | 37



