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ABSTRACT 

Anti-cancer peptides (ACPs) can inhibit the migration or proliferation of malignant cells, are 

less likely to cause drug resistance and can also suppress tumour blood vessels. They are 

composed of short acting peptides (10-60 amino acids). Apart from the merits that are 

mentioned above, ACPs have some drawbacks also as they may be degraded by proteases, or 

they can result in cytotoxicity in many cases. Research focused upon the reconstruction and 

modification of ACP’s to overcome the drawbacks such as to improve the Anti-Cancer 

activity of ACP and to reduce its cytotoxicity are been carried out. It is evident that a large 

number of peptides are found in a wide range of organisms. These peptides help in various 

useful ways like they can be anti-bacterial, can kill fungi and tumour cells and even helps in 

regulating the immune system. Cationic low molecular weight peptides with anti-tumour 

activity and are classified as anti-cancer peptides (ACPs). There are many advantages of 

ACP’s over traditional/conventional chemotherapy. Due to their unique mechanism, ACPs 

can better inhibit the proliferation of tumour cells, their migration. The clinical application 

terms of ACPs are very effective and optimistic because of the mature solid-phase synthesis 

technology, ACPs are easy to modify and can be produced at a low cost. Also, they show a 

high tissue penetration and low drug resistance. 

 

 

 

 

 



9 | P a g e  
 

[Chapter-1] 

INTRODUCTION 

In the past 10 years, although clinical oncologists and cancer biologists have achieved 

significant achievements in the area of cancer, researchers and patients still confront a major 

problem. 

While fundamental tumour start and development, scientists have been able to disengage 

most cancer related issues and new therapeutic methods that have been developing quickly in 

clinical practises, tumour cells discover another means to protect themselves from acquired 

treatment resistance[4]. 

Cancer cells show unlimited potential for proliferation, sustain self-sufficiency in growth 

signals, resist anti-growth signals and escape from stress signals including therapeutic drugs, 

encourage blood vessel growth in tumor-producing nutrients, exercise invasion and 

metastasis capability while avoiding immune system defence, and induce chronological 

chromium locally. In addition, many current anti-cancer chemicals utilised in today's clinic 

initially originated in natural environments. 

Each year, there are about 7 million people affected with malignancies and a forecast 

research shows that there will be 16 million such illnesses by 2020. Abrupt and chaotic cell 

and cell division and the capacity to assault various tissues leading to the organisation of 

tumour mass, vascularization and metastases (distribution of illness to various body 

components) are indicated by malignant growth. 

In addition to having a regular and substantial cycle of development and improvement, 

angiogenesis (creation of fresh blood vessels from preceding vessel) is also critical for 
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changing tumours from torpid to hazardous[5]. One of the most important techniques of 

tackling malignant development is by the transmission of a cytotoxicant to sick cells that may 

be done through chemotherapy. The primary issue encountered by the process of 

chemotherapy is that without harming normal body cells, it cannot deliver the right quantity 

of medicine to the sick cells. 

Opposition to drugs, changed biodistribution, biotransformation and freedom of treatment are 

other common concerns. There are incredible ways to avoid such problems, such as guided 

chemotherapy and pharmaceutical transport methods. 

With the use of such pre-defined targets, we may now resist clinical researchers' constraints 

of targeted drugs just at the sick cells and cause very little or no harm to normal cells. (e.g. 

overexpressed disease receptors)[6]. 

Over the long-term peptides have been established as promising restore specialists for the 

therapy of malignant growth, diabetes and cardiovascular diseases and for the use of 

peptides in a variety of other useful areas[7]. There are now over 60 supported peptide 

medicines on the market, which create an annual supply of about 13 billion dollars. Of the 

four peptide medicines sold globally for more than one billion dollars, three peptides are 

used to treat illness directly or to treat situations associated with particular tumours 

(leuprolide, goserelin, and octreotide). The amount of peptide medicines entering the 

clinical stage is constantly expanding: in the 1970s it was 1.2, in the 1980s 4.6 per year, in 

the 1990s 9.7 per year and in the year 2000 16.8 per year. A few hundred peptide 

applications are present in the facility and there is preclinical improvement. Peptides joining 

the clinical study most commonly had symptoms of illness (18%) and metabolic problems 

since 2000. (17 percent). 
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This study focuses on several approaches for the use of peptides in the treatment and 

management of diseases. A particular emphasis is given to dynamic peptide medicines 

available to treat malignant growth and in addition to rivals of peptide in clinical and 

preclinical phases of development. Peptides can be utilised in several ways to treat cancer. 

This includes the direct use of peptides as drugs (e.g. inhibitors of angiogenesis), tumour 

focused on specialists that transport deadly drugs and radionuclides, chemicals, and 

vaccinations. Various malignant growth therapy options using peptides are summarised. 

Given the ability to connect with diverse receptors and the importance of some biochemical 

pathways, peptides are used as a demonstration tool and biomarkers in disease movement.  

 

 

“Figure 1Different possible treatment options of cancer using peptides. Peptides can be used 

as anticancer drug, cytotoxic drug carrier, vaccine, hormones, and radionuclide carrier”. 

For example, “in phase I studies in individuals who had malignant melanoma, lymphoma and 

ovaries, Bryostatin 1, one of the most prevalent and well researched peptides in the bryostatin 
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family, showed anti-tumor efficacy. Aplidine (plitidepsin) is well tolerated in clinical trials 

with little toxicity and phase II investigations are presently being conducted. Aplidine has 

been investigated for advanced medullary thyroid carcinoma, advanced malignant 

meltanoma, small cell lung cancer and advanced renal cell carcinoma in a phase II clinical 

study”. 

Classification of ACPs: 

There are numerous ACP species identified from diverse organisms, which are in a number 

of ways categorised. Given that the action of ACPs is primarily dependent upon their amino 

acid type, quantity and structure, structural categorization is now the most prevalent 

technique of categorization[9]. ACPs can be classified into four groups according to this 

classification: α-helical, β-pleated, random and cyclic bobbin sheets. 

 

α-helical ACPs: 

The peptide chain is usually short in length and simple in structure in α-helical ACPs. It is the 

most frequent kind of ACP structure and appears abundantly in the amphibian epidermis. The 

α-helical ACPs now are the most well researched kind of ACPs.  
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β-pleated sheet ACPs: 

“Most ACP β-pleated sheet has an excellent stability of two or more disulfide bonds. These 

are more complicated structures than α-helical ACP and are typically found in plants and 

animals. β-pleated ACPs are usually less hazardous to normal tissue cells than α-helical 

ACPs; hence they have high future possibilities for their development”[10]. Random coil 

ACPs:“Random ACP coil typically has a rich content of proline and glycine and lacks a conventional 

secondary structure. Alloferon, an insect-based kind of glycin-rich random ACP belt, may stimulate 

the NK and interferon synthesis activations in animal and human models, which further increase the 

ability of mice and people to develop antivirals and anti-tumors. Therapeutic benefit has been shown ”. 

Cyclic ACPs:“Cyclic ACPs are closed peptides consisting of the backbone head-to-duty cyclic 

or the disulfide linkages that create cystine knots. The majority of ACPs are Cyclic ACPs in 

clinical research, with a substantial inhibiting impact on cancer cells. The concentration-

related inhibitor effect of H-10, a new cyclic pentapeptide on mouse malignant melanoma 

B16 cells, has an IC50 values of 39,68 microcells with no human peripheral lymphocytes and 

smooth rat aortic muscle cells”. In this literary analysis, I have tried to summarise few natural 

substances that describe some successful tales that led to clinical trials, therefore encouraging 

high expectations that natural methods might help to fight cancer[11]. 
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[Chapter-2] 

(2.1)Review of Literature 

A peptide is a short amino acid chain. The amino acids of a peptide are sequentially linked by 

bonds termed peptide bonds. Peptides are often distinguished by a shorter length of proteins, 

however the cut-off number of amino acids might be arbitrary in the definition of peptides 

and proteins [12].The typical amino acid structure is: R-CH(NH2)-COOH. Each amino acid 

is a monomer creating a peptide polymer chain with other amino acids when one amino acid 

carboxyl group (-COOH) interacts with another amino acid amino group (-NH2) establishing 

a covalent relationship between the amino acid residues to release a water molecular. A 

polypeptide is a wider, unbranched, non-stop peptide chain with up to about 50 amino acids. 

Peptides therefore come under the large complex classes of natural polymers and oligomers, 

along with nucleic acids, oligosaccharides, polysaccharides, etc.  

 (2.2)Key Takeaways: Peptides 

  A peptide is a polymer that connects the subunits of amino acid. 

  A peptide molecule can be organically active alone or operate as a sub-unit for a 

bigger molecule. 

  Proteins are basically very big peptides, frequently made up of numerous subunits of 

peptides. 

  Biotechnology, chemistry, and medicine make peptides significant because they 

produce hormones, poisons, proteins, enzymes, cells and bodily tissue blocks 
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(2.3) Functions  

Peptides are significant physiologically and therapeutically.

organisms naturally, plus laboratory

function as cell and tissue components structure, hormones, poisons, antibiotics and enzymes. 

Examples of peptides include oxytocin hormone, glutathione (stimulates development of 

tissue), melittin (honey bea veno

hyperglycemic factor). 

Peptides assume numerous parts in the human body. A few peptides and their capacities 

include:  

Vasopressin (antidiuretic chemical): This is a peptide molecule released into the c

nerve — a little portion of the brain that lies on the basis of the mind. Two or three capacity 

Vasopressin.  

Oxytocin: The pituitary organ (located in the brain) creating this peptide chemical consists of 

nine amino acids. It contracts the ut

 

Peptides are significant physiologically and therapeutically.[13]They happen inside 

organisms naturally, plus laboratory-synthesized chemicals are active in the body. Peptides 

function as cell and tissue components structure, hormones, poisons, antibiotics and enzymes. 

Examples of peptides include oxytocin hormone, glutathione (stimulates development of 

tissue), melittin (honey bea venom), insulin of the pancreatic hormone and glucagon (a 

Peptides assume numerous parts in the human body. A few peptides and their capacities 

Vasopressin (antidiuretic chemical): This is a peptide molecule released into the c

a little portion of the brain that lies on the basis of the mind. Two or three capacity 

Oxytocin: The pituitary organ (located in the brain) creating this peptide chemical consists of 

nine amino acids. It contracts the uterus during work. Oxytocin also takes an important part 

They happen inside 

chemicals are active in the body. Peptides 

function as cell and tissue components structure, hormones, poisons, antibiotics and enzymes. 

Examples of peptides include oxytocin hormone, glutathione (stimulates development of 

m), insulin of the pancreatic hormone and glucagon (a 

Peptides assume numerous parts in the human body. A few peptides and their capacities 

Vasopressin (antidiuretic chemical): This is a peptide molecule released into the centre of the 

a little portion of the brain that lies on the basis of the mind. Two or three capacity 

Oxytocin: The pituitary organ (located in the brain) creating this peptide chemical consists of 

erus during work. Oxytocin also takes an important part 
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inthe reflex of milk release during nursing. Oxytocin is sometimes called "nestle chemistry" 

or "affection chemistry," as it comes when persons snuggle or socially bind[14]. 

Some of the other key functions of Peptides are listed below: 

  A neuropeptide is a dynamic peptide in respect to the neural tissue. 

  A lipopeptide is a lipid-related peptide, and a lipoppeptide that communicates with 

GPCRs is pepducin. 

  A chemicals peptide is a chemicals peptide. 

 Proteose is a mixture of peptides produced by protein breakdown. The phrase is rather 

ancient. 

  A peptidergic specialist (or drug) is a synthetic who can directly adjust the 

frameworks of the peptide in the mind and body. An opioidergic model is a 

neuropeptidergic model. 

 Peptide infiltration is a peptide ready to be used in the cell video. 

(2.4)Synthesis  

The mixture of peptides in natural science increases where many amino acids are linked by 

amide links, sometimes known as peptide bonds[15]. Peptides are synthetically combined by 

the increased reaction of one amino-corrosing carboxyl collection to another's amino 

collection. Making sure group practises are usually vital in order to prevent undesirable side 

reactions with the various amino corrosive side chains. The combination of peptides typically 

starts at the carboxylate end of the peptide (C-end), and continues to the amino end (N-

terminus). The opposite way around, protein production (long peptides) occurs in living 

creatures. 
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Compound amalgamation works with the production of peptides that are difficult to transmit 

in microscopic organisms, the amino acid fusion, peptide/protein spinal adjustment, and the 

D-protein blends that consist of D

Ribosomes in cells build numerous peptides because RNA is translated and the remaining 

residues are combined into an amino acid sequence. Nonribosomal peptides also exist, which 

are produced instead of ribosomes by enzymes. In either instance they undergo post

translation changes once amino acids have been combined

(2.5)Classes of Peptides 

Many kinds of peptides are known. They were organised or organised according to their 

sources and abilities. A few peptides collections contain plant peptides, bacterial/anti

microbial peptides, parasitic peptides, invertebrate peptides, skin

toxin peptides, diseases/anti

invulnerable/propocritical peptides, mind peptides, endocrine peptides, ingestive peptides, 

gas, as indicated in the Handbook on Biologically active peptides

Some ribosomal peptides are proteolysis dependent. Usual

capacities are chemicals and flagging particles. Some organic entities generate peptides, for 

example microcins and bacteriocins, as anti

translational changes such as phasphorylation, hydroxylation, sulfonation, palmitoylation, 

algamation works with the production of peptides that are difficult to transmit 

in microscopic organisms, the amino acid fusion, peptide/protein spinal adjustment, and the 

s that consist of D-amino acid[16]. 

 

numerous peptides because RNA is translated and the remaining 

residues are combined into an amino acid sequence. Nonribosomal peptides also exist, which 

are produced instead of ribosomes by enzymes. In either instance they undergo post

once amino acids have been combined. 

Many kinds of peptides are known. They were organised or organised according to their 

sources and abilities. A few peptides collections contain plant peptides, bacterial/anti

parasitic peptides, invertebrate peptides, skin-controlled land and water, 

diseases/anti-carcinogenic peptides, immunisation peptides, 

invulnerable/propocritical peptides, mind peptides, endocrine peptides, ingestive peptides, 

cated in the Handbook on Biologically active peptides[17]. 

Some ribosomal peptides are proteolysis dependent. Usually in higher living forms, these 

capacities are chemicals and flagging particles. Some organic entities generate peptides, for 

ins and bacteriocins, as anti-microbials. Peptides often exhibit post

translational changes such as phasphorylation, hydroxylation, sulfonation, palmitoylation, 

algamation works with the production of peptides that are difficult to transmit 

in microscopic organisms, the amino acid fusion, peptide/protein spinal adjustment, and the 

numerous peptides because RNA is translated and the remaining 

residues are combined into an amino acid sequence. Nonribosomal peptides also exist, which 

are produced instead of ribosomes by enzymes. In either instance they undergo post-

Many kinds of peptides are known. They were organised or organised according to their 

sources and abilities. A few peptides collections contain plant peptides, bacterial/anti-

land and water, 

carcinogenic peptides, immunisation peptides, 

invulnerable/propocritical peptides, mind peptides, endocrine peptides, ingestive peptides, 

ly in higher living forms, these 

capacities are chemicals and flagging particles. Some organic entities generate peptides, for 

microbials. Peptides often exhibit post-

translational changes such as phasphorylation, hydroxylation, sulfonation, palmitoylation, 
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glycosylation, and formation of disulfide.  

Peptides may be classified either by their function or by their source. The Handbook of 

Biologically Active Peptides lists groups of peptides, including”: 

 “Antibiotic peptides 

  Bacterial peptides 

  Brain peptides 

  Cancer and anticancer peptides 

  Cardiovascular peptides 

  Endocrine peptides 

  Fungal peptides 

  Gastrointestinal peptides 

  Invertebrate peptides” 

  Opiate peptides 

  Plant peptides 

  Renal peptides 

  Respiratory peptides 

Uses of peptide in cancer treatment 

Peptide Hormones: LHRH Agonists and Antagonists 

The early discovery of luteinizing-releasing hormone (LHRH) biological activity cleared the 

door for synthesising analogues with increased power and biological characteristics. Early 

study of animal and human models offered an overview of their possible therapeutic 

applications and LHRH-agonist treatment had been accessible for treatment in patients with 
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advanced prostate cancer within 10 years (PC)[18].Over time, the function of HRL-agonist 

therapy has grown to encompass the usage throughout the disease as part of multimodal 

therapeutic schemes. 

Hormone release hormone luteinization is a peptide hormone generated in the anterior 

pituitary gland by a gonadotropic cell. Studies have demonstrated that this can be utilised for 

Prostate Melignancy therapy. 

Goserelin&triptolerin, for example, have been demonstrated to have a progressive benefit for 

prostate cancer treatment. These peptides produce LHRH receptor regulations in the pituitary 

gland which thus lead to follicle stimulation hormone (FSH) restraining and LH release and 

testosterone level abatement. This gives a way in prostate malignant growth for androgen 

difficulty[19]. 

Sudden reduction in LH levels leads to a useful improvement because they induce the LHRH 

receptor to restrict LH and FSH promptly and partly. Ex-Cetrorelix was the first clinically 

available LHRH. 

A list of LHRH agonists and antagonists available in the market is shown in Table Below 

[20]. 
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LHRH agonists and new generation antagonists available in the market. 

 

Peptide Sequence comparison Indications 

 

Agonists     

   

 

Gonadorelin 

Pyr-His-Trp-Ser-Tyr-Gly-

Leu-Arg-Pro-Gly-NH2 

Cystic ovarian disease, 

agent for evaluating 

hypothalamic-pituitary 

gonadotropic function 

 Goserelin 

Pyr-His-Trp-Ser-Tyr-D-

Ser(OtBu)-Leu-Arg-Pro-

AzGly-NH2 

Prostate cancer; breast 

cancer 

 

Leuprolide 

Pyr-His-Trp-Ser-Tyr-D-

Leu-Leu-Arg-Pro-NHEt 

Prostate cancer; breast 

cancer 

 

Triptorelin 

Pyr-His-Trp-Ser-Tyr-D-

Trp-Leu-Arg-Pro-Gly-NH2 

Prostate cancer; breast 

cancer 

 

 Cetrorelix 

Ac-D-2Nal-D-4-

chloroPhe-D-3-(3′-pyridyl) 

Ala-Ser-Tyr-D-Cit-Leu-

Arg-Pro-D-Ala-NH2 

Prostate cancer; breast 

cancer 
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Use Of Peptide as Radio Nuclide Carrier: 

“In addition to the use of peptide-based LHRH agonists and enemies to cure malignant 

growth, somatostatin analogues are the solitary supporting diseases for restorative peptides. 

For the treatment of acromegaly, gigantism, thyrotropinoma, runes and flushing scenes in 

patients with vasoactive I and vaso-patients, strong somatostatin analogues (peptide 

chemicals of 14 amino acids found in pancreatic cells, hypothalamic cells and other 

gastrointestinal cells), including octreotide (sandostatin) have been developed. Another 

simple, long-acting somatostatin, lanreotide (somatulin), is used to administer acromegaly 

and adverse consequences from neuroendocrine, most notably carcinoid and VIPomas[21]. 

 

 

“Figure 2 :Peptide receptor radionuclide therapy (PRRT); radiolabeled somatostatin analogs 

generally comprise three main parts: a cyclic octapeptide (e.g., Tyr3-octreotide or Tyr3-

octreotate), a chelator (e.g., DTPA or DOTA), and a radioactive element. Radioisotopes 

commonly used in PRRT are 111In, 90Y, and 177Lu”. 
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Most neuroendocrine tumours (NETs) involve a substantial overexpression of mostly subtype 

2 somatostatin receptors (sst2). Five subtypes of somatostatin receptors (sst) are currently 

recognised (sst1-5). These receptors are incomprehensibly thicker than nontumor tissues. 

Somatostatin receptors are therefore attractive targets for radioactivity conveyance using 

radiolabeled somatostatin analogues. The sst2 appears to camouflage in the cell in a rapid, 

effective and reversible fashion once a receptor agonist has been explicitly restricted. This 

sub-atomic interaction will likely be responsible for the high and lasting use of radioactivity 

in the goal cell after limiting the simple radiolabel somatostatin”.  

Peptide Vaccines: 

Dynamic inoculation [22]is one of the promising methods for treating diseases in all accounts 

but various approaches have been proposed that depend on the action of safe cells or safe 

particles. Recently, this notion of malignancy inoculations has changed to a strategy of 

clinical exams, ideally transmitting vaccinations based on described antigens to prompt 

anticancer susceptibility. This approach for the treatment of hazardous cells focuses on 

antibodies made up of peptides obtained from the protein system of upcoming or explicit 

antigenes connected to tumours[23]. Tumor cells express antigens known as Tumor Antigens 

(TAAs), which can be perceived in a host frame (T cells). Many TAAs have been efficiently 

identified and represented atomically. “These TAAs can be injected with illness patients who 

attempt to stimulate a fundamental unacceptable reaction which may cause the annihilation of 

the filling of malignants in distinct body tissues. This approach is described as dynamic 

immunotherapy or immunisation since the host safe frame is either restarted or restimulated 

to provide an effective, explicitly safe tumour response that can ultimately lead to tumour 

recurrence (Figure 3). Any protein/peptide in a tumour cell that has an odd design due to 

changes may be used as a tumour antigen. Such unusual proteins are produced due to a 
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change in the quality concerned. Different clinical studies focus on the useful capacity to 

inoculate dynamically or to immunise TAA peptides in metastatic malignancies[24]” 

.  

Figure 3 :Peptide-based cancer vaccines: tumor cells express antigens known as tumor-

associated antigens (TAAs) that can be recognized by the host’s immune system . These 

TAAs mixed with an adjuvant can be injected into cancer patients in an attempt to induce a 

systemic immune response.  

CTL (cytototoxic T lymphocyte sometimes referred to as CD8+ T-cells or executing T-cells 

are the most often realisedTAAs . Peptide antigenes generally consist of 8–10 long amino 

acids with 2-3 critical anchor deposits, which connect with the MHC Class 1 atoms and 2-3 

accumulations that link to the T-cell receptor. CTLs coordinated with MHC class 1 peptides 

include unbelievable effectors of the tumour cell safe framework [25]. The T-cell antigen 

receptor (TCR) of T-cells sees the small peptide complex in an MHC particle's antigen 

limiting score. CHM atoms (also termed human leukocyte antigens (HLAs) in human beings) 

are divided into Class I particles found in totally nucleated cells and Class II atoms found in 

specific antigen-introducing cells (APCs) such as dendritic cells, macrophages, B cells, and 

selected enacted endothelial or epithelial cells. CD4+ T cells detect antigenes attached to 
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MHC class II particles and, as mentioned, class II atoms are reported to APCs which have 

phagocytosis capability or surface neutralisation capability. 

The peptide vaccinations are typically more cheap, easier to make and regulate, have a 

distinct structure and are made in nature without any clump-to-bunch problem. Their fragile 

immunogenicity is the main obstacle to peptide vaccinations. The immunogenicity and 

appropriateness of peptide antibodies are being examined using a number of methods, such 

an epitope upgrade, use of various T-cell epitopes, adjuvants, a consolidation of 

costimulatory particles, ex vivo stacking in antigen-introduction cells[26]. 

Anticancer Peptides: 

In recent years, peptide is directly used as a restaurant specialised to treat malignancy. 

Anticancer effects of different peptides are attributed to a range of tools that contain the 

growth of tumours. The component comprises obstacles to angiogenesis, communications of 

protein-protein, chemical products, proteins, signal transduction or quality articulation. 

Another categorization of peptides is peptide competitors, who can especially bind to a 

recognised receptor. In addition, "apoptotic support" peptides intervene for large numbers of 

apoptosis (modified cell disappearance) in malignancies[27]. 

Angiogenesis comprises the migration, growth and separation of endothelial cells that line up 

in the vein mass. “In light of peptides as the safest and least damaging therapy for infections 

associated to anomalous angiogenesis there is a massive effort to identify angiogenesis 

inhibitors. Angiogenesis demands that the flagging atoms, such as the VEGF, be limited to 

receptors beyond typical endothelial cells. When VEGF and other endothelial development 

factors bind to their endothelial cell receptors, messages are begun within those phones that 

promote the growth and durability of new blood vessels [28]. Angiogenesis inhibitors interact 



25 | P a g e  
 

with several steps”. Different clinical preliminaries are being performed in this centre around 

the peptides of extracellular grid proteins, development components and factor development 

receptors, proteins of the coagulation course, chemokines and types I Thrombospondins with 

proteins and snakes. 

BN/GRP (bombesin/gastrin-producing peptide) peptides seem to particularly bind to the 

phonic surface of the G-protein-coupled receptors, stimulating the development of several 

malignancies in murine and human illness patterns. Therefore, it has been hypothesised that 

neuroendocrine cells may be responsible for emissions of BN/GRP for the rotation of events 

and for moving prostate malignant development towards androgen autonomy. “GRP is widely 

transmitted in the lungs and gastrointestinal areas. It is generated as a development factor in 

the small cell cell disintegration of the lungs, bosom, prostatic and pancreatic malignancy 

[29].The integration of bombesin-like peptites into the pathogenesis of a broad range of 

human tumours, their ability for the development of autocrine/paracrine tumours, and the 

high receptor rates of BN/GRP in various human diseases have prompted the development 

and union of opponents of BN/GRP receptor (RC-3095, RC-3940-II, and RC-3950, for 

example)”. Since the GHRH is created by different human tumours, including prostate disease 

and seems to have an autocratic/paracrine-stimulating influence on tumours, numerous 

scientists have late zeroing in the development of GHR H (the chemical development which 

provides chemical—a hypothalamic polypeptide) enemies as a potential enemy of malignant 

growth therapeutics. 

Researchers have planned peptides since late to focus on a DNA combination crucial to 

disease development in the protein-protein interface of a key catalyst. The peptides operate in 

a new inhibitor and limit the growth of cell illness in ovarian drug-safe malignant cells. These 

octapeptides explicitly concentrate on the thymidylate synthase protein-protein interaction. 
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“Thymidylate synthase consists of two distinctive polypeptide chains; that is to say, it is a 

homodimer. Peptides balance the inert kind of catalyst, demonstrate aunique hindrance 

system for homodimeric protein and limit cell growth in drug-touching and safe cell lines”. 

Other Anticancer Drugs Closely Related to Peptides: 

Bortezomib is the main beneficial inhibitor of proteasoma to be attempted in humans. “In the 

United States it is supported in the treatment of multiple myeloma and cell lymphoma mantle 

(2003). In various myeloma people with head-strong or rapidly propelling disorders have had 

complete clinical responses. The medicine is an N-secured dipeptide that can be formed of 

Pyz-Phe-boroLeu, which symbolises corrosive pyrazinoics, phenylalanine and leucine with a 

boronic corrosive instead of a carboxylic corrosive [30].Mifamurtide (Mepact) is an 

osteosarcoma medicine that is fatal in around 33 percent of patients. The medicine was 

approved in Europe in March 2009 and was not supported in the United States as of today. 

Mifamurtide is a fully designed offshoot of muramyl dipeptide (MDP), the littlest stimulating 

element of cell dividers of Mycobacterium species that is typically insensitive. The side 

chains of the atom allow it to live longer than the ordinary material. Being a phospholipid, the 

lipid bilayer in the implantation collects liposomes. It detects muramyl dipeptide and 

recreates a bacterial contamination by limiting it to (NOD2 is an example of a receptor of 

acknowledgement, located in some white plates, mainly monocytes and macrophages) that 

initiates white cells. This results in the expansion of TNF-α, interleukin 1, interleukin 6, 

interleukin 8, interleukin 12 and other cytokines, as well as ICAM-1. White cells attack cells 

that are enacted but not distinct cells. BrentuximabVedotin, a 2011 neutralizer drug form 

(DSF), is a fancy monoclonal immune response linked to the three to five units of the 

antimytotic specialist monomethyl auristatin E, brentuximab (which concentrates on the 

CD30 cell-layer protein). The linker is a valine citrulline dipeptide which, once the shape is 
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input into a tumour cell, is split by cathepsin”. A peptidomimetic might be considered as the 

antimitotic specialist monomethyl auristatin E [31]. 

Mechanism: 

ACPs destroy the structure of cell membrane: 

The basic mechanism of ACP activity is the fragmentation of the cell membrane or apoptosis 

caused by the cell membrane depolarisation, which results in a failure of the tumour cells to 

maintain normal osmotic pressure. ACPs led to cell death by killing the cancer cell 

membrane, resulting in significant cytoplasmic content leakage. This mechanism provides 

most ACPs with distinct benefits over conventional chemotherapy. In contrast to traditional 

chemotherapy, several ACPs can kill metabolically active, slow-growing tumour cells as well 

as multi-drug resistant cells[31]. A hybrid peptide called HPRP-A1-TAT can damage the cell 

membrane to produce a rapid leaking of cytoplasm contents. 

 

 

Apoptosis: 
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[32]. ACPs can also lead to cytochrome C (Cyto-c) release and trigger apoptosis by damaging 

the tumour cell mitochondrial membrane. The ACP Ra-V for instance causes mitochondrial 

apoptosis by mediation of mitochondrial membrane loss potential, cytoc-release and the 

activation of the caspase apoptotic pathway that leads to the death of human breast cancer 

cells.Inducing mitochondrial-dependent apoptosis is collectively one of the most significant 

methods for ACPs to act against the tumour. 

Inhibition of tumour angiogenesis: 

Through a high quantity of vascular endothelial growth factor, tumour cells can stimulate 

vascular endothelial cells to form new blood vessels (VEGF) [33].Tumor cells without 

neovascularization have a slow growth rate. KV11, an 11-amino-acid peptide discovered 

inside the functional domain of the anti-angiogenesis apolipoprotein (A) KV domain, inhibits 

angiogenesis by inhibiting HUVEC migration and microtubule formation.Because ACPs 

block neovascularization rather than directly killing tumour cells, they have few side effects 

on normal cells. As a result, ACPs of this sort have a lot of therapeutic potential. 

Reconstruction and modification of ACP: 

[34]As a potential cancer candidate, ACPs have a number of obvious benefits, but they also 

have a number of drawbacks that could significantly impede and delay their use in clinical 

trials and adoption. A lot of researchers have been working on the reconstruction and 

modification of ACPs in recent years in the hopes of preserving their benefits while reducing 

their associated side effects, hence boosting their therapeutic benefits. The ACPs are usually 

divided into major chains and lateral chains when they are rebuilt[35]. Modification of the 

side chain generally consists of cholesterol modification, phosphorylation, altering 
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polyethylene glycol (PEG),glycosylation, and palmitoylation, whereas main chain 

reconstruction generally consists of natural and non-natural amino acid substitution. 

Conclusion: 

All in all, peptides are willing to have an enormous influence in the area of malignant growth 

therapy and conclusion in a less distant future [36]. Guided chemotherapy and drug transport 

technologies arise as a wonderful tool to reduce problems with regular chemotherapy. In 

combination with different patient-effectively accessible peptide-based malignant growth 

therapies, various peptide-based therapies such as disease antibodies, tumours with cytotoxic 

medications and radioisotopes and angiogenic peptides are clinically preliminary and have 

been dependent on positive results [37]. In late-clinical preliminary cases of potential 

peptides are: stimuvax (palmitoyled peptide antibody against nonsmall cell lungs, Merck), 

primovax (peptide disease immunisation, pharmaxa), melanotane (precarcinogenic actinic 

keratosis, clinuvel), and silengitide (glioblastoma, Merck). The colossal progress in the large 

amalgamation of peptides will make it possible for patients to make the adversary of peptide-

based illness sedates more moderate. Late mix treatment is an important strategy for 

combating malignancy as simply one strategy may not be enough effective to completely 

resolve the disease or foreshadow it. To achieve synergistic effects, antiangiogenesis mixes 

with conventional chemotherapy in clinical preliminary phases are presently being sought. 

For example, cilengitide was used in a preliminary stage I/IIa blend that consolidated 

cilengitide with radiation and temozolomide in patients with glioblastoma recently evaluated, 

resulting in improved endurance (OS) rates in the general public. ATN-161 improves 

radiation mobility and chemotherapy to stage II for head and neck illness[38-40]. There is 

evidence to support the idea that combining immunotherapy with traditional therapies like 
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radiation and chemotherapy can improve the effectiveness of malignant growth therapy and 

management. 

Future prospects 

The ongoing increase and advancement of ACP-related research is an important signal for the 

study and development of innovative anti-tumor drugs; however, due to the distinct anti-

tumor processes of ACPs, further improvements in their activity, toxicity, and targeted 

effectiveness are required. With the advancement of modern medicine, research, and 

technology, the reconstruction and modification of ACPs have also yielded good results. 

Each approach, on the other hand, has its own set of limitations. As a result, the ACP 

assessment approach should be sufficiently broad in order to attain maximum efficiency. In 

order to develop a new ACP screening method, it is necessary to conduct ongoing study and 

provide solutions to the multiple unfavourable outcomes that may arise. Subsequent research 

is required in order to better guide future adjustments and development of specific ACP 

applications, which must be done as a group . 

References 

[1] A. Jemal, F. Bray, M. M. Center, J. Ferlay, E. Ward, and D. Forman, “Global cancer 

statistics,” CA Cancer Journal for Clinicians, vol. 61, no. 2, pp. 69–90, 2011.  

[2] B. Vogelstein and K. W. Kinzler, “Cancer genes and the pathways they control,” Nature 

Medicine, vol. 10, no. 8, pp. 789–799, 2004.  

[3] J. Folkman, “Angiogenesis in cancer, vascular, rheumatoid and other disease,” Nature 

Medicine, vol. 1, no. 1, pp. 27–31, 1995.  



31 | P a g e  
 

[4] D. Kakde, D. Jain, V. Shrivastava, R. Kakde, and A. T. Patil, “Cancer therapeutics—

opportunities, challenges and advances in drug delivery,” Journal of Applied Pharmaceutical 

Science, vol. 1, no. 9, pp. 1–10, 2011.  

[5] J. Enbäck and P. Laakkonen, “Tumour-homing peptides: tools for targeting, imaging and 

destruction,” Biochemical Society Transactions, vol. 35, no. 4, pp. 780–783, 2007.  

[6] R. T. Dorsam and J. S. Gutkind, “G-protein-coupled receptors and cancer,” Nature Reviews 

Cancer, vol. 7, no. 2, pp. 79–94, 2007. :  

[7] O. H. Aina, T. C. Sroka, M. L. Chen, and K. S. Lam, “Therapeutic cancer targeting 

peptides,” Biopolymers, vol. 66, no. 3, pp. 184–199, 2002.  

[8] L. Meng, L. Yang, X. Zhao, L. Zhang, H. Zhu et al., “Targeted delivery of chemotherapy 

agents using a liver cancer-specific aptamer,” PLoS One, vol. 7, no. 4, Article ID e33434, 

2012. :  

[9] X. X. Zhang, H. S. Eden, and X. Chen, “Peptides in cancer nanomedicine: drug carriers, 

targeting ligands and protease substrates,” Journal of Controlled Release, vol. 159, pp. 2–13,  

[10] P. Vlieghe, V. Lisowski, J. Martinez, and M. Khrestchatisky, “Synthetic therapeutic 

peptides: science and market,” Drug Discovery Today, vol. 15, no. 1-2, pp. 40–56,  

[11] X. Q. Qiu, H. Wang, B. Cai, L. L. Wang, and S. T. Yue, “Small antibody mimetics 

comprising two complementarity-determining regions and a framework region for tumor 

targeting,” Nature Biotechnology, vol. 25, no. 8, pp. 921–929,  

[12] T. M. Allen, “Ligand-targeted therapeutics in anticancer therapy,” Nature Reviews 

Cancer, vol. 2, pp. 750–763 

[13] I. Pastan, R. Hassan, D. J. Fitzgerald, and R. J. Kreitman, “Immunotoxin therapy of 

cancer,” Nature Reviews Cancer, vol. 6, pp. 559–565,  



32 | P a g e  
 

[14] P. E. Thorpe, “Vascular targeting agents as cancer therapeutics,” Cancer Research, 

vol. 10, pp. 415–427,  

[15] T. Mori, “Cancer-specific ligands identified from screening of peptide-display 

libraries,” Current Pharmaceutical Design, vol. 10, no. 19, pp. 2335–2343,  

[16] M. E. Reff, K. Hariharan, and G. Braslawsky, “Future of monoclonal antibodies in the 

treatment of hematologic malignancies,” Cancer Control, vol. 9, no. 2, pp. 152–166,  

[17] A. M. Thayer, “Improving peptides,” Chemical and Engineering News, vol. 89, pp. 

13–20,  

[18] C. Borghouts, C. Kunz, and B. Groner, “Current strategies for the development of 

peptide-based anti-cancer therapeutics,” Journal of Peptide Science, vol. 11, no. 11, pp. 713–

726,  

[19] D.Peptide Therapeutics Foundation, “Development trends for peptide therapeutics,” 

Tech. Rep., San Diego, Calif, USA, 

[20] J. Adams and M. Kauffman, “Development of the proteasome inhibitor Velcade 

(Bortezomib),” Cancer Investigation, vol. 22, no. 2, pp. 304–311, 2004.  

[21] P. A. Meyers, C. L. Schwartz, M. Krailo et al., “Osteosarcoma: a randomized, 

prospective trial of the addition of ifosfamide and/or muramyl tripeptide to cisplatin, 

doxorubicin, and high-dose methotrexate,” Journal of Clinical Oncology, vol. 23, no. 9, pp. 

2004–2011, 2005 

[22] W. R. Miller, W. N. Scott, and R. Morris, “Growth of human breast cancer cells 

inhibited by a luteinizing hormone-releasing hormone agonist,” Nature, vol. 313, no. 5999, 

pp. 231–233, 1985.  



33 | P a g e  
 

[23] A. V. Schally, A. M. Comaru-Schally, A. Plonowski, A. Nagy, G. Halmos, and Z. 

Rekasi, “Peptide analogues in the therapy of prostate cancer,” Prostate, vol. 5, no. 2, pp. 158–

166, 2000.  

[24] E. D. Crawford, “Hormonal therapy in prostate cancer: historical 

approaches,” Reviews in Urology, vol. 6, no. 7, pp. S3–S11, 2004 

[25] J. B. Engel and A. V. Schally, “Drug insight: clinical use of agonists and antagonists 

of luteinizing-hormone-releasing hormone,” Nature Clinical Practice Endocrinology and 

Metabolism, vol. 3, no. 2, pp. 157–167, 2007.   

[26] P. C. Sogani and W. R. Fair, “Treatment of advanced prostatic cancer,” Urologic 

Clinics of North America, vol. 14, no. 2, pp. 353–371, 1987 

[27] M. Wirth and M. Froehner, “A review of studies of hormonal adjuvant therapy in 

prostate cancer,” European Urology, vol. 36, no. 2, pp. 14–19, 1999 

[28] T. H. Lee, Y. H. Lin, K. M. Seow, J. L. Hwang, C. R. Tzeng, and Y. S. Yang, 

“Effectiveness of cetrorelix for the prevention of premature luteinizing hormone surge during 

controlled ovarian stimulation using letrozole and gonadotropins: a randomized 

trial,” Fertility and Sterility, vol. 90, no. 1, pp. 113–120, 2008 

[29] F. Debruyne, G. Bhat, and M. B. Garnick, “Abarelix for injectable suspension: first-

in-class gonadotropin-releasing hormone antagonist for prostate cancer,” Future Oncology, 

vol. 2, no. 6, pp. 677–696, 2006 

[30] P. Broqua, P. J. M. Riviere, P. Michael Conn, J. E. Rivier, M. L. Aubert, and J. L. 

Junien, “Pharmacological profile of a new, potent, and long-acting gonadotropin-releasing 

hormone antagonist: Degarelix,” Journal of Pharmacology and Experimental Therapeutics, 

vol. 301, no. 1, pp. 95–102, 2002 



34 | P a g e  
 

[31] M. Z. Strowski and A. D. Blake, “Function and expression of somatostatin receptors 

of the endocrine pancreas,” Molecular and Cellular Endocrinology, vol. 286, no. 1-2, pp. 

169–179, 2008.  

[32] L. Saltz, B. Trochanowski, M. Buckley et al., “Octreotide as an antineoplastic agent in 

the treatment of functional and nonfunctional neuroendocrine tumors,” Cancer, vol. 72, no. 1, 

pp. 244–248, 1993 

[33] S. Faiss, U. F. Pape, M. Böhmig et al., “Prospective, randomized, multicenter trial on 

the antiproliferative effect of lanreotide, interferon alfa, and their combination for therapy of 

metastatic neuroendocrine gastroenteropancreatictumors—the International Lanreotide and 

Interferon Alfa Study Group,” Journal of Clinical Oncology, vol. 21, no. 14, pp. 2689–2696, 

2003 

[34] D. Hoyer, G. I. Bell, M. Berelowitz et al., “Classification and nomenclature of 

somatostatin receptors,” Trends in Pharmacological Sciences, vol. 16, no. 3, pp. 86–88, 1995 

[35] V. Rufini, M. L. Calcagni, and R. P. Baum, “Imaging of neuroendocrine 

tumors,” Seminars in Nuclear Medicine, vol. 36, no. 3, pp. 228–247, 2006 

[36] I. Virgolini, T. Traub, C. Novotny et al., “Experience with Indium-111 and Yttrium-

90-labeled somatostatin analogs,” Current Pharmaceutical Design, vol. 8, no. 20, pp. 1781–

1807, 2002.   

[37] D. L. Bushnell, Y. Menda, M. T. Madsen et al., “99mTc-depreotide tumour uptake in 

patients with non-Hodgkin's lymphoma,” Nuclear Medicine Communications, vol. 25, no. 8, 

pp. 839–843, 2004.   

[38] D. Kwekkeboom, E. P. Krenning, and M. de Jong, “Peptide receptor imaging and 

therapy,” Journal of Nuclear Medicine, vol. 41, pp. 1704–1713, 2000.  



35 | P a g e  
 

[39] E. P. Krenning, M. de Jong, P. P. Kooij et al., “Radiolabelled somatostatin 

analogue(s) for peptide receptor scintigraphy and radionuclide therapy,” Annals of Oncology, 

vol. 10, no. 2, pp. 23–29, 1999 

[40] D. J. Kwekkeboom, J. J. Teunissen, W. H. Bakker et al., “Radiolabeled somatostatin 
analog [177Lu-DOTA0, Tyr3]octreotate in patients with endocrine 
gastroenteropancreatictumors,” Journal of Clinical Oncology, vol. 23, no. 12, pp. 2754–2762, 
2005.   

 


