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Abstract 

Here, we discuss the primary organic compounds used to treat and prevent cancer, as well as the 
pharmacognosy and historical aspects of their usage. These substances have two main uses that are 
discussed: chemotherapy and the treatment of cancer. There are two types of substances used: 
synthetic compounds made from natural extracts and natural compounds originating from either 
plants or animals or created by antibiotics. Aneuploidy as the primary driver of cancer is the most 
recent cancer-changing notion, along with other crucial contemporary features of cancer chemistry 
that centre on genes and genes. 
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Introduction: 

Ancient fossils and medical writings from the time of the Pharaoh in ancient Egypt through the 
ancient globe include evidence of cancer. We may presume that many of the explanations given by 
physicians from hundreds of years ago are relevant to cancer cases, despite the fact that it can be 
difficult to comprehend their diagnoses. In ancient medical literature, surgery is described, but 
physicians also advise using certain natural items, particularly plant-based products, which is an 
intriguing contrast to what is known now. With the enormous number of anticancer medicines used 
in clinical practise that are either derived from natural sources such plants, animals, and 
microorganisms (including those found in the sea), natural products play a significant role in the 
treatment of cancer today. Natural cancer-causing compounds have developed as a result of 
significant cancer medication detection and screening initiatives, such those supported by the 
National Cancer Institute (NCI). The accessibility of pharmaceuticals made from natural products has 
grown in recent years because to new technologies like combination and enhanced testing as well as 
approaches that work well together. Actinomycin D, mitomycin C, bleomycin, doxorubicin, and l-
asparaginase are medications generated from bacterial sources, while citarabine is the first 
medication from a marine source. Vincristine, irinotecan, etoposide, and paclitaxel are old instances 
of genes related with plants. New generations of taxis, anthracyclines, vinca alkaloids, camptothecins, 
and the brand-new class of epothilones have all been created to date. Others are used for clinical 
studies, while some are utilised for clinical usage. Other substances (such as trabectedin-ET-743, 
bryostatin-1, and neovastat) derived from marine resources (including plants and animals) also took 
part in clinical studies. All of these medications have a number of mechanisms in common, such as 
microtubules, topoisomerase I or II inhibition, DNA alkylation, and hampered signal transfer. The 
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main organic substances that are used to cure and prevent cancer are discussed in this overview. 
These components have been updated and synthesised with a focus on the most recent knowledge on 
cellular communication components and their biological targets, including DNA and microtubules. 
Along with these more recent cancer mutations, other important contemporary features of cancer 
chemistry are also addressed. In these cases, the development of cancer is not caused by genetic 
cancer mutations but rather by genetics and/or aneuploidy. In a therapeutic environment, a natural 
substance that fights the CRC works as a drug: 

Alkaloid: 

Basic compounds known as alkaloids are those that naturally exist and have at least one nitrogen 
atom. Other neutral-related elements and weak structures were also included in the group.  Alkaloids 
could refer to other synthetic substances with the same structure. 

Classifications:  

Both the pyridine (left) and pyrrolidine rings may be found in the nicotine molecule. Alkaloids exhibit 
exceptional structural variety when compared to other naturally occurring chemical substances. No 
parallelism exists. Initially, plant extracts were used instead of genetic information since genetic 
knowledge was scarce. This group is currently seen as being out of date. Recent classifications have 
been made based on how comparable carbon sequestration is (for example, they may be allocated to 
both classes, although they need to be modified in border situations). Typically, alkaloids are divided 
into the following four primary groups:  

1.  "True alkaloids" are derived amino acids that have nitrogen in the heterocycle. They use 
morphine, nicotine, and atropine as examples in humans. This category also contains terpene- or 
peptide-containing alkaloids that are not nitrogen heterocycles, such as evonine or ergotamine. 
Despite not deriving from amino acids, the piperidine alkaloids coniine and coniceine may be 
considered as real alkaloids (rather than pseudoalkaloids: see below).  

2.  "Protoalkaloids", which are likewise derived from amino acids and include nitrogen but lack the 
nitrogen heterocycle.Mescaline, adrenaline, and ephedrine are a few examples.  

3.  Polyamine alkaloids, which are produced by spermidine, putrescine, and spermine.  

4.  Peptide and cyclopeptide alkaloids. 

5.  Pseudoalkaloids, which resemble alkaloids but do not originate from amino acids.  

This category include purine alkaloids including caffeine, theobromine, theacrine, and theophylline as 
well as terpene and steroid alkaloids. According to some writers, it belongs in the same chemical 
class as pseudoalkaloids as ephedrine and cathinone. These come from the amino acid phenylalanine, 
however they get their nitrogen atom by conversion rather than from an amino acid. Some alkaloids 
lack the carbon skeleton characteristic of their group. As a result, isoquinoline is not present in 
galantamine or homoaporphine, but rather, isoquinoline alkaloids are more often responsible for 
their occurrence.  
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Features: 

Many alkaloids include oxygen in their cellular structures; under the current circumstances, these 
substances often have colourless crystals. Alkaloids that don't contain oxygen are often liquid, 
colourless, and greasy substances like nicotine or coniine. a sheep's head produced by a sheep that 
consumed corn lily plant leaves. The cyclopamine found in the plant is what causes cyclopia. coloured 
alkaloids include sanguinarine (orange) and berberine (yellow). Some alkaloids, like theophylline and 
theobromine, are amphoteric whereas many others are weak foundations. In contrast to how readily 
they dissolve in natural solvents like diethyl ether, chloroform, or 1,2-dichloroethane, many alkaloids 
are soluble in water. Other drugs, such as morphine and yohimbine, are just slightly soluble in water 
(0.1–1 g/L), whereas caffeine, cocaine, codeine, and nicotine are all soluble in water (with solubilities 
of 1g/L). Acids and alkaloids combine to generate salts of varying potencies. These salts are often 
insoluble in most solvents but generally soluble in water and ethanol. Scopolamine hydrobromide, 
which is soluble in organic solvents, and water-soluble quinine sulphate are examples of variations. 
When consumed, many alkaloids have a bitter or poisonous taste. Although certain animals have 
changed their capacity to release poisons from alkaloids, it seems that alkaloid synthesis in plants has 
evolved to a nutritional response by predators. While certain alkaloids cannot be detoxified, others 
may cause developmental abnormalities in predatory animals. The alkaloid cyclopamine, which is 
made from maize leaves, is one instance. Up to 25% of lambs bred from lambs fed corn on the cob 
had severe facial characteristics in the 1950s. These included cyclopia and paralysed jaws. After 
extensive investigation, alkaloid 11 deoxyjervine, subsequently known as cyclopamine, was found to 
be the culprit behind this handicap in the 1980s. 

Applications: 

In health Since plants that contain alkaloids have long been used as medicine, when the first alkaloids 
were discovered in the 19th century, they were soon put to use in complementary treatments. are 
created to lessen undesirable side effects while enhancing or reversing a drug's primary impact. For 
instance, the opioid receptor antagonist naloxone is based on the thebaine found in opium. 

2. Polysaccharide:  

The most prevalent kind of carbohydrate in food is a polysaccharide polycarhydrate. There are 
several polymeric carbohydrates made out of glycosidic-bonded monosaccharide molecules. Using 
amylase enzymes like catalyst, this carbohydrate may hydrolyze with water to create sugar 
(monosaccharides or oligosaccharides). They might be made up of little branches or rows. Examples 
include structural polysaccharides like cellulose and chitin as well as starch polysaccharides like 
starch, glycogen, and galactogen. 

Function: Food polysaccharides are often used as energy sources. Starch can be readily converted 
into sugar by many organic materials, however many organisms cannot utilise cellulose or other 
polysaccharides like chitin and arabinoxylans. Certain bacteria and protists may be able to synthesise 
certain kinds of carbohydrates. Microorganisms, for instance, are used by termites and ruminants to 
breakdown cellulose. These polysaccharides are very complicated, yet they nonetheless provide us 
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vital nutrients. These carbohydrates, often known as dietary fibre, improve digestion in addition to 
other advantages. Dietary fiber's key effects include changing the digestive tract's composition and 
how other nutrients and substances are absorbed. In the small intestine, soluble fibre binds to bile 
acids to prevent them from entering the bloodstream, which decreases blood cholesterol levels. 
Additionally, soluble fibre lowers blood cholesterol levels, decreases postprandial sugar response, 
and, after maturing in the colon, forms low-chain acids like organic compounds (discussed below). 
The mechanism through which unmanaged fibre is connected with a decreased risk of diabetes is 
uncertain. Since 2005, dietary fibre has been regarded an essential dietary supplement but has not 
yet received formal recognition as a macronutrient. Regulatory agencies in many industrialised 
nations advise increasing dietary fibre consumption. Polysaccharide storage units of starch linked by 
an alpha linkage. Amylopectin (80–85%) and amylose (15–20%) are combined to make it. 
Amylopectin is a branching particle made up of several thousand units of sugar (the whole series of 
24–30 units of glucose represents one unit of Amylopectin), while amylose includes the comparable 
series of few hundred glucose molecules. In water, starch does not dissolve. By dissolving alpha 
linkages (glycosidic bonds), they may be digested. Animals and humans both contain amylases, which 
allows them to digest starch. The primary sources of starch in the average person's diet are potatoes, 
rice, wheat and maize. Starch is made out of sugar, which is how plants store it.  

Glycogen: Animal and fungal cells, whose major energy reserves are collected by adipose tissue, use 
glycogen as a second long-term energy storage. The liver and muscles are the primary organs that 
make glycogen, although the brain and stomach may also produce it via a process called glycogenesis. 
Glycogen, also known as animal starch, has a structure comparable to amylopectin but more branches 
and compounds than starch, which is a polymer of glucose found in plants. Glycogen is a polymer 
with 1 6 linked branches that is 1 4 glycosidic bound. In many different cell types, glycogen is present 
as granules in the cytosol or cytoplasm and is crucial to the glucose cycle. A less prevalent and more 
accessible type of energy storage than triglycerides (lipids) is glycogen, which may be utilised right 
away to fulfil an unanticipated need for glucose. Immediately after a meal, glycogen in the liver's 
hepatocytes may absorb up to 8% (100–120 grammes in an adult) of fresh weight. Only liver-stored 
glycogen is transferable to other organs. Less than 1% to 2% of the muscle in the body has glycogen. 
Exercise, basal metabolic rate, and food practises such periodic fasting all affect how much glycogen 
is stored in the body, particularly in the muscles, liver, and red blood cells. The kidneys contain a 
modest quantity of glycogen, as do certain brain glial cells, white blood cells, and the kidneys 
themselves. During pregnancy, the uterus also stores glycogen to nourish the foetus. Several branches 
of glucose residues make up glycogen. It is kept in the muscles and liver. 

•  Animals use it as a source of reserve energy. 

•  It is the principal source of stored carbohydrates in the body of the animal. 

•  In water, it does not dissolve. when combined with iodine, becomes reddish brown.  

•  The hydrolysis process also yields glucose. 
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Galactogen: Galactogen is a galactose polymer that pulmonate snails and other Caenogastropods use 
to store energy. solely the perivitelline egg yolk and the albumen gland from the female snail's 
reproductive system contain this polysaccharide, which is solely used for production. For the growth 
of embryos and nodules, galactogen serves as an energy reservoir; in children and adults, glycogen 
takes its place. 

Insulin: The INS gene in humans encodes insulin, a peptide hormone generated by beta cells of the 
pancreatic islets. It is regarded as the body's primary anabolic hormone. It promotes the uptake of 
glucose from the circulation into liver, fat, and skeletal muscle cells, which controls the metabolism of 
carbs, lipids, and protein. The ingested glucose is transformed in these tissues into either glycogen 
(through glycogenesis) or fats (triglycerides), or, in the case of the liver, both, via lipogenesis.  

Cellulose: Cellulose serves as the primary building block for plant nutrition. Wood contains cellulose 
and lignin in particular, but paper and cotton are virtually entirely composed of cellulose. 
Betalinkages hold the repeating glucose units that make up the polymer known as cellulose together. 
The majority of individuals and animals lack the enzyme necessary to degrade beta interactions, 
which prevents them from digesting cellulose. Some creatures, like termites, can digest cellulose 
because they have bacteria in their guts that produce enzymes. Water is absent from cellulose. Iodine 
does not cause it to change colour when combined. Upon hydrolysis, glucose is produced. in nature, 
the carbohydrate that is most prevalent. 

Chitin: One of the most widely distributed polymers in nature is chitin. It is a component of the 
exoskeletons and other body parts of many animals. The ecosystem deteriorates with time. Enzymes, 
which are made by other plants and released by bacteria, fungus, and other microbes, may be 
responsible for its degradation. Because of chitin breakdown, some of these small insects have simple 
sugar receptors. Once chitin is found, they begin to manufacture the enzymes needed to break it 
down into light sugars and ammonia by severing its glycosidic linkages. Chitin and chitosan, which is 
made of water-soluble chitin, are closely linked chemically. Because it is a lengthy offline alternative 
for glucose compounds, it is also strongly connected to cellulose. 

3. Polyphenol: 

Although the word "polyphenol" is not precisely defined, it is widely accepted that it refers to natural 
materials "with a polyphenol structure," such as numerous hydroxyl groups in fragrant rings. These 
natural products fall into four broad categories: "Lignans, flavonoids, stilbenes, and phenolic acid" 

There are many different types of flavonoids, including flavones, flavonols, flavanones, isoflavones, 
proanthocyanidins, and anthocyanins. Catechin (tea, fruit), hesperetin (citrus fruits), cyanidin (red 
fruits and berries), daidzein (soy), proanthocyanidins (apple, grapes, chocolate), and quercetin 
(onions, tea, apples) are the most prevalent flavanoids in the diet. 

Flax seeds and other cereals contain lignans polyphenols, which are generated from the amino acid 
phenylalanine. 
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Structure and biosynthesis: 

Structural features: 

Typically, polyphenols are macromolecules, which are big molecules. They can migrate quickly across 
the cell membrane to reach intracellular action locations thanks to their molecular weight limit of 
roughly 800 Daltons, or they can stay as pigs while the cell cells are still in the cells. As a result, a lot 
of polyphenols are big in-situ biosynthesized from tiny polyphenols to non-hydrolyzable tannins and 
are hence not present in plant matrix. 

The majority of polyphenols have either stable CC bonds (tannins possessing non-hydrolyzable 
condensed) or phenolic compounds like pyrocatechol, resorcinol, pyrogallol, and phloroglucinol 
connected to esters. Catechin and epicatechin are the primary components of proanthocyanidins. 

In comparison to hydroxyl groups, polyphenols often contain more active groups. interactions 
between ether esters and carboxylic acids are frequent. 

Chemical properties: 

Due of their reactivity to oxidation, polyphenols are described as antioxidants in vitro. 

Uses: 

Some polyphenols have historically been used as dyes. For instance, pomegranate peel or juice, which 
is rich in tannins and other polyphenols, is used in India on the continent to colour discarded clothes. 
Polyphenols, particularly tannins, have historically been used to tan the skin and are still employed as 
raw chemical precursors to manufacture plastics or fractions via the process of polymerization, with 
or without the aid of formaldehyde or adhesive particleboards. Targets often employ plant leftovers 
from processed grape, olive, or pecan shells (known as pomaces). The earliest photochemicals are 
pyrogallol and pyrocatechin. 

Potential natural product-based medicines' mode of action against CRC: 

1. Regulation based on proliferation 

a) Nuclear proliferation: 

The Treaty on the Non-Proliferation of Nuclear Weapons, generally known as the Non-spread Treaty 
or NPT, defines the proliferation of nuclear weapons as the spread of nuclear weapons, inputs, and 
nuclear technology utilised in weapons in nations designated as the "Nuclear Weapon States." Many 
countries, both those with and without nuclear weapons, are opposed to the increase because they 
believe it will increase the risk of nuclear war (up to the so-called countervalue use of nuclear 
weapons against civilians), destabilise regional or international relations, or even violate them. global 
empire. 

Dual use technology: 

Technology with a dual purpose might be used for military purposes. Due to the ability to separate 
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nuclear material at various stages of the nuclear fuel cycle, many of the technologies and materials 
used in the development of the Dual use technology system for nuclear power have twofold power. 

When this occurs, the nuclear power system may serve as either the public annexe to a secret bomb 
system or the conduit leading to the atomic bomb. An illustration of this is the situation with Iran's 
nuclear programme. 

b) Cell proliferation: 

Cell division and division into two daughter cells is a process known as cell proliferation. The 
quickest method to build tissue is by cell proliferation, which causes a noticeable increase in the 
number of cells. 

Cell division and growth must occur concurrently in order for there to be continual cell proliferation 
in humans. While cell growth may happen without cell division to form one bigger cell (such as 
growth) sensors, cell division can happen without cell growth to make more slow-moving cells (as in 
zygote purification). Therefore, despite the fact that these terms are sometimes used synonymously, 
cell proliferation is not the same as cell growth or cell growth separation. 

During normal development and tissue growth, tissue regeneration after damage, or in cancer, stem 
cells undergo cell proliferation to create increased "growth" that daughter cells eventually divide to 
build tissue. The ratio of the rate of cell growth to the number of cell deaths yields the total number of 
cells in humans. Cell size is a function of both cell growth and division, with an uneven rise in cell 
growth leading to mass production of cells and an unbalanced increase in cell division causing mass 
creation of tissues. 

tiny cells. In order to maintain a steady cell size while increasing the number of cells, cell proliferation 
often entails moderate cell growth and degrees of cell division. 

c) Cell growth: 

When a cell grows, its overall weight—which includes the volumes of its cytoplasm, nucleus, and 
organelles—increases. When the total pace of cellular decline (biomolecule degradation by the 
proteasome, lysosome, autophagy, or catabolism) exceeds the total rate of cellular biosynthesis 
(biomolecule formation or anabolism), cell expansion results. by cell growth during the process of 
cell proliferation, when a cell, known as a "mother cell," develops and splits to form two "daughter 
cells," which is a separate procedure conceivable. Additionally, cell division and expansion may 
happen independently of one another. Cell division, rather than cell proliferation, happens more often 
during the early stages of embryonic development (the division of the zygote to generate a morula 
and blastoderm). 

2. Regulation based on migration and invasion: 

Migration of people People migrate when they relocate from one location to another with the 
intention of establishing, either permanently or temporarily, in a new location (local area). Internal 
migration (inside a single country) is conceivable and in fact, is one of the best types of international 
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migration. Movement often happens across great distances and from one country to another. 

Better human structure at the individual and societal levels, as well as easier access to movement 
networks, are often linked to migration. Age has a significant role on both career mobility and 
unemployment. Individuals, family units, and big groups of people may all migrate around. Invasion, 
conquest, colonisation, and emigration are the four basic categories of movement. 

Traditionally, the term "immigrant" refers to those who relocate to another nation for similar motives. 
These goals could include looking for improved employment possibilities or meeting health 
requirements. This phrase is the one that is used the most often to mean that everyone who relocates 
permanently qualifies as an immigrant. 

3. Regulation Based on Apoptosis: 

In multicellular organisms, apoptosis is a kind of planned cell death that takes place. The distinctive 
cell modifications (morphology) and death are the result of biochemical processes. Blebbing, cell 
shrinkage, nuclear fragmentation, chromatin condensation, chromosomal DNA fragmentation, and 
global mRNA degradation are some of these alterations. Apoptosis causes the typical adult person to 
lose 50–70 billion cells daily. 20–30 billion cells every day for an average human youngster between 
the ages of 8 and 14 die.Activation processes. Since apoptosis always results in cell death once it has 
started, activation mechanisms carefully control the onset of apoptosis. The intrinsic route, also 
known as the mitochondrial pathway, and the extrinsic pathway are the two activation mechanisms 
that are most well recognised.The intrinsic route relies on the release of proteins from the 
intermembrane gap of mitochondria and is triggered by intracellular signals produced when cells are 
under stress. The death-inducing signalling complex (DISC), which is formed when extracellular 
ligands connect to cell-surface death receptors, activates the extrinsic route. 

4 Autophagy: 

Autophagy (or autophagocytosis) is a natural, regulated process of a cell that eliminates undesired or 
inactive material. It is derived from the Greek words autóphagos, which means "devouring," and o 
ktos, which means "vain. “Allows for cell regeneration and systematic harm. 

Conclusions: 

Since the beginning of contemporary anti-tumor research, cancer therapy has advanced significantly. 
Modern therapies may be used to treat a small number of human traumas (such as paediatric 
lymphoblastic leukaemia, lymphomas, and testicular cancer), and long-term survival has been shown 
in many others. These advancements have been significantly influenced by the discovery and 
production of natural substances, many of which are currently used in therapeutic settings. Even 
today, nature is a plentiful supply of powerful defences against cancer cells. Natural chemicals can 
either be new chemicals that target macromolecules (e.g., another appropriate field for the use of 
natural chemicals is cancer chemoprevention) or old cytotoxic categories that target various and 
specific macromolecules identified by cancer cells and to a lesser extent by normal growing cells (e.g., 
DNA, enzymes, microtubules).Even the popular press often writes on newly accessible exotic natural 
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compounds and frequently publishes pieces on cancer chemoprevention and its possible advantages. 
Although this method has a solid molecular foundation, there are currently little preoperative data 
and clinics in this area, and no published controlled clinical study has shown the advantages that 
make it appropriate for clinical use. The choice of a successful and secure anticancer and 
chemopreventive medicine, including natural chemicals, can only be ensured by thorough pre-
surgery and clinical research and an accurate knowledge of the novel molecular chemistry. 
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