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1. Introduction 

In broad terms, cancer is described as a collective term 

for diseases or conditions that have the potential to 

affect any organ system within the body. It ranks as the 

second most prevalent non-communicable disease 

globally, following ischemic heart disease (IHD). 

However, despite ongoing medical advancements, the 

cure rate for cancer remains relatively low, estimated 

at approximately 20%. This statistic highlights the 

persistent challenges in effectively treating and 

managing this multifaceted disease. (1) 

Cancer may be caused by many foreign objects like 

chemicals, radiation, smoking, tobacco chewing, and 

infectious organisms, and some internal factors as well  

 

like: inherited mutations, hormones, immune 

conditions, and random mutations [2]. The cancerous 

cells divide abnormally, due to the higher proliferation 

speeds displacing normal tissue. The tumor blood 

vessels are often described as structurally and 

functionally abnormal. Cancer arises from abnormal 

cell growth, often manifesting as lumps that can 

develop into malignant tumors. These tumors can 

spread to other regions of the body, potentially 

infiltrating lymph nodes or other organs, and may 

disrupt their normal functions. Conversely, benign 

tumors do not metastasize, but cancerous cells from 

malignant tumors can detach and migrate from the 

primary site, leading to the formation of secondary 

tumors. This process, known as metastasis, plays a 
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ABSTRACT:  

Cancer is among the leading causes of millions of deaths worldwide every year, even though much 

progress has been made in medicine and many studies are still underway to improve cancer therapy. 

Significant strides in cancer (oncological) research are directed toward discovering novel and 

efficient therapies aimed at mitigating the severe side effects induced by conventional treatments, 

incorporating a fusion of herbal and allopathic-based therapeutic approaches. Herbal-origin 

medicines play a pivotal role in this endeavor, offering potential solutions that combine the inherent 

benefits of natural compounds with the rigorously tested methodologies of modern medicine. By 

integrating herbal remedies into conventional oncological treatments, researchers seek to leverage 

their diverse pharmacological properties to enhance treatment efficacy while minimizing adverse 

effects. This integrative approach underscores a commitment to holistic patient care, striving to 

optimize outcomes and improve the overall quality of life for individuals undergoing cancer 

treatment. 

Shogaol, Allicin, Apigenin, Baicalein, Baicalin, Curcumin, Quercetin, Emblica Officinalis, and 

Camptothecin could be a ray of hope for managing cancer. Advancements in the development of 

biocompatible materials have significantly contributed to both diagnostic and therapeutic purposes 

in cancer treatment. This includes targeted therapy, immunotherapy, and gene therapy. This review 

comprehensively examines recent innovations within both herbal and allopathic medicinal systems, 

specifically focusing on their utilization in cancer management. By analyzing the integration of 

these two medical paradigms, the review sheds light on promising strategies for effectively 

combating cancer while minimizing adverse effects. This exploration underscores the potential of 

combining traditional herbal remedies with modern allopathic approaches to optimize patient 

outcomes and pave the way for more personalized and comprehensive cancer care. 
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significant role in the progression and dissemination of 

cancer throughout the body [3]. 

Cancer classification presents a challenge due to the 

diverse range of cancers originating from various 

human tissues. These cancers can be categorized based 

on their primary site of origin or their tissue types. 

Histologically, there are five primary types of cancer:      

Sarcoma, Myeloma, Lymphoma, and Mixed Types. 

Each type exhibits distinct characteristics based on the 

tissues involved and their microscopic features. This 

classification system aids in understanding the nature 

of cancer and guides treatment decisions tailored to 

specific cancer types [4]. At the cellular level, cancer 

is characterized by alterations in deoxyribonucleic acid 

(DNA), leading to abnormal genetic expression. This 

can affect the transcription process, wherein DNA is 

transcribed into messenger ribonucleic acid (mRNA). 

Changes in genetic expression can result in the 

production of abnormal mRNA, leading to alterations 

in the sequence of amino acids during protein 

synthesis. Consequently, this abnormal protein 

synthesis contributes to the pathogenesis of cancer. 

These molecular changes underline the complexity of 

cancer development and progression. (5) 

Currently, the widely used treatment landscape 

involves use of potent cytotoxic drugs targeting rapid 

proliferating cancerous cells. These conventional 

methods cause serious adverse effects to normal cells, 

gradual development of multidrug resistance due to 

long-term treatment approach and suboptimal drug 

level at tumor site concerning pharmacokinetic profile. 

Therefore, advancement in cancer research is 

important to overcome these adverse effects. [6] [7]. 

Various approaches like gene therapy, immunotherapy, 

phototherapy, and thermal therapy have been 

developed recently and studied for minimizing cancer. 

However, their efficacy varies significantly from 

patient to patient due to the different types of drug 

resistance mechanisms in patients. 

Tailoring the drug doses and targets based on the 

molecular characteristics of tumors has the potential to 

enhance treatment outcomes and provide targeted 

therapies aimed at minimizing cancer progression. [8]. 

Herbal treatments offer a promising avenue for 

managing cancer progression in situations where 

traditional therapies such as chemotherapy, 

radiotherapy, or surgery led to adverse reactions or are 

not viable options. Rasayana therapy, known for its 

cell-protective properties, plays a significant role in 

enhancing the comfort and quality of life for cancer 

patients [9]. This review discusses the comparison 

between recent advancements in drug delivery sciences 

for herbal drugs and modern allopathic in the context 

of cancer management. 

Herbal treatments offer a promising avenue for managing 

cancer progression in situations where traditional 

therapies such as chemotherapy, radiotherapy, or surgery 

led to adverse reactions or are not viable options. 

Rasayana therapy, known for its cell-protective 

properties, plays a significant role in enhancing the 

comfort and quality of life for cancer patients [9]. This 

review discusses the comparison between recent 

advancements in drug delivery sciences for herbal drugs 

and modern allopathic in the context of cancer 

management. 

Treatment of Cancer- 

Cancer treatment strategies focus on mitigating the 

advancement of this life-threatening illness, aiming to 

afford patients a semblance of normalcy. While complete 

eradication may not always be attainable, therapies 

endeavor to either reduce tumor size or impede its 

growth, thereby extending patient longevity. Various 

avenues such as chemotherapy, radiation therapy, 

immunotherapy, surgery, and bone marrow transplants 

offer treatment options. Nonetheless, these methods 

often encounter critique due to challenges associated 

with drug bioavailability at the intended site, leading to a 

spectrum of severe adverse effects that can prove fatal 

[35]. It is very difficult to treat the cancer as it is an 

aggressive disease due to several reasons. These include 

the major inter and intra-tumor heterogeneity and the 

mutations in hundreds of different genes contributing to 

cancer. Furthermore, cancer can affect a wide range of 

cells (e.g., epithelial, stromal, blood-based) and organs in 

the body. In addition, cancer is generally not a static 

disease, but evolves and progresses over time 

accumulating new mutations [11- 12]. Hence, with 

cancer increasing in incidence, related clinical 

management continues to be a challenge in the 21st 

century. The utilization of medicinal herbs and their 

derived extracts, rich in polyphenolic compounds, holds 

promise for cancer management. Therefore, herbal 

http://www.jchr.org/


 
 

 

1419 

Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2024) 14(6), 1417-1434 | ISSN:2251-6727 

medicinal systems can complement conventional 

chemotherapy and radiation therapy, potentially 

enhancing therapeutic outcomes and quality of life (QoL) 

while mitigating adverse effects and complications [13- 

14]. 

Ayurvedic medicine identifies numerous herbal 

combinations that hold significant promise for cancer 

treatment. Scientifically, these concoctions show their 

effect through various enzymatic pathways dynamically 

affecting human components. By promoting overall 

nourishment, these herbal combinations facilitate total 

healing while mitigating side effects and complications 

associated with cancer [15]. Numerous plants have been 

scientifically studied for their anticancer properties, 

including Raphanus sativus, Barleria prionitis, Prosopis 

cineraria, Amorphophallus campanulatus, Oxoxylum 

indicum, Tinospora cordifolia, Semecarpus anacardium, 

Vitis vinifera, Baliospermum montanum, Madhuca 

indica, Pandanus odoratissimum, Pterospermum 

acerifolium, Basella rubra, Flacourtia romantchi, 

Moringa oleifera, Ficus bengalens Many herbal 

substances are currently being clinically evaluated and 

phytochemically analyzed to better understand their 

potential as cancer treatments. According to recent 

studies, more than 25% of medications used in the last 20 

years are derived from plants, with the remaining 25% 

being chemically modified natural compounds. Notably, 

nine plant-derived compounds— teniposide, taxol, 

vincristine, vinblastine, etoposide, navelbine, taxotere, 

topotecan, and irinotecan—have been licenced as cancer 

treatments. Colchicinamide, curcumol, 10- 

hydroxycamptothecin, monocrotaline, d-tetrandrine, 

lycobetaine, indirubin, curdione, gossypol, and 

homoharringtonine are some of the promising natural 

plant-derived cancer treatments. [16,17] 

The active compounds found in these herbal plant species 

work synergistically to increase the therapeutic efficacy 

and reduce side effects with enhanced pharmacokinetics. 

This synergy can minimize the need for additional 

supplementary therapies in cancer management. 

Therefore, raising awareness and encouraging physicians 

to integrate herbal therapies into cancer treatment 

protocols is essential for optimizing patient care. By 

advocating for an integrated approach to tumor 

management, healthcare professionals can harness the 

potential benefits of herbal remedies alongside 

conventional treatments, ultimately aiming to minimize 

the impact of cancer on patients' lives. Herbal therapies 

have long been utilized in various cultures for their 

medicinal properties, and recent research has highlighted 

their potential role in cancer prevention and treatment. 

However, it's crucial to approach the integration of herbal 

remedies into cancer care with caution and expertise. The 

role of physicians is to keep abreast with the latest 

evidence- based practices and potential interactions 

between herbal treatments and conventional cancer 

therapies to ensure patient safety and efficacy. 

Furthermore, fostering collaboration between 

traditional and alternative medicine practitioners can 

enhance the effectiveness of integrated cancer 

treatment plans. By combining the strengths of both 

approaches, healthcare professionals can tailor 

treatment strategies to individual patient needs, 

addressing not only the physical aspects of cancer but 

also the emotional and psychological well-being of 

patients. 

In conclusion, raising awareness among physicians 

about the benefits of herbal therapies in cancer 

treatment and advocating for an integrated approach to 

tumor management is essential. By embracing herbal 

remedies alongside conventional treatments, healthcare 

professionals can provide patients with a more 

comprehensive and personalized approach to battling 

cancer, ultimately striving for improved patient 

outcomes and quality of life. [18] 

The established standard treatment modalities for cancer, 

encompassing surgery, chemotherapy, radiotherapy, and 

targeted therapy, often entail side effects that might 

inadvertently exacerbate the patient's condition. Hence, 

there is a critical imperative to pioneer advanced 

treatment approaches that offer heightened efficacy and 

precision. Conventionally, the typical treatment regimen 

for individuals afflicted with malignant tumors entails 

surgical resection aimed at tumor removal, followed by a 

chemotherapeutic regimen and radiotherapy. While these 

interventions have demonstrated efficacy in numerous 

cases, their potential side effects pose significant 

challenges, and they may not consistently A diverse array 

of surgical techniques is at the disposal of healthcare 

practitioners, ranging from conventional to minimally 

invasive approaches. Among the less invasive options 

are endoscopic and laparoscopic surgeries, which offer 

patients benefits such as reduced postoperative pain and 
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shorter recovery times. In addition to these established 

methods, newer surgical techniques have emerged, 

broadening the scope of treatment options available. 

These include microwave ablation, cryosurgery, 

radiofrequency ablation, and high-intensity focused 

ultrasound (HIFU)deliver optimal outcomes. To confront 

these issues, researchers and clinicians are actively 

exploring innovative avenues in cancer treatment. These 

may encompass precision medicine methodologies, 

which tailor therapies to the unique molecular 

characteristics of the tumor, immunotherapy approaches 

that harness the body's immune system to combat cancer, 

and sophisticated radiation techniques designed to 

minimize harm to surrounding healthy tissues. 

Additionally, there is burgeoning interest in 

complementary and alternative therapies, including 

herbal medicine, acupuncture, and mind-body 

interventions, which promise to mitigate treatment-

related side effects and enhance overall patient well-

being. 

By embracing these progressive approaches and 

integrating them into the conventional framework of 

cancer care, healthcare practitioners can offer patients a 

more tailored and holistic treatment paradigm. This not 

only endeavors to augment treatment effectiveness but 

also places a premium on patient-centered care by 

mitigating side effects and optimizing quality of life 

throughout the cancer treatment [19]. 

Surgery stands as one of the earliest methods employed 

for cancer treatment, dating back to eras predating the 

advent of anesthesia and antisepsis. Despite its ancient 

origins, surgery remains a cornerstone of cancer 

management and care. The evolution of medical imaging 

technologies, such as radiography and CT scanning, has 

significantly enhanced the precision of tumor 

localization. This advancement has notably contributed 

to the increased efficacy of surgical tumor removal 

across various cancer types. Furthermore, the timely 

detection and removal of precancerous lesions through 

screening initiatives hold substantial promise in 

facilitating the surgical excision of invasive cancers at 

their nascent stages. By preemptively addressing 

precancerous abnormalities, healthcare providers can 

potentially intercept the progression of malignancies and 

intervene with surgical interventions when the disease 

burden is minimal. Overall, the enduring relevance of 

surgery in cancer treatment underscores its indispensable 

role in the comprehensive management of the disease. 

Leveraging advancements in imaging technology and 

early detection strategies not only enhances the precision 

of surgical interventions but also enables proactive 

measures to mitigate cancer progression, ultimately 

improving patient outcomes [20]. A diverse array of 

surgical techniques is at the disposal of healthcare 

practitioners, ranging from conventional to minimally 

invasive approaches. Among the less invasive options 

are endoscopic and laparoscopic surgeries, which offer 

patients benefits such as reduced postoperative pain and 

shorter recovery times. In addition to these established 

methods, newer surgical techniques have emerged, 

broadening the scope of treatment options available. 

These include microwave ablation, cryosurgery, 

radiofrequency ablation, and high-intensity focused 

ultrasound (HIFU). Each of these techniques harnesses 

distinct mechanisms to target and eliminate cancer cells. 

Microwave ablation employs focused microwave energy 

to generate heat and induce tumor cell death. 

Cryosurgery, on the other hand, utilizes extreme cold to 

freeze and destroy cancerous tissues. Radiofrequency 

ablation relies on high- frequency electrical currents to 

heat and eradicate tumors. Finally, HIFU delivers 

focused ultrasound waves to precisely heat and destroy 

cancer cells while sparing surrounding healthy tissues. 

These innovative surgical modalities offer the advantage 

of inducing localized alterations in temperature, 

effectively targeting and eliminating cancer cells within 

the treatment area. By harnessing the unique properties 

of each technique, healthcare providers can tailor 

treatment strategies to individual patient needs, 

optimizing outcomes while minimizing the impact on 

surrounding healthy tissues. (20) 

Despite the success achieved in local control through 

surgical resection, long-term mortality and side effect 

rates remain consistently high, mostly due to cancer 

metastasis [20]. As the incidence of malignant diseases 

continues to rise, radiotherapy has emerged as a crucial 

management tool for cancer patients. It is estimated that 

over half of all cancer patients receive radiotherapy at 

some stage of their treatment journey. Radiotherapy 

typically employs ionizing radiation, which includes 

various forms such as X-rays, gamma rays, and particle 

radiation (including electrons, protons, neutrons, 

carbon ions, alpha particles, and beta particles). These 

forms of radiation are utilized to target and eliminate 
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cancer cells within the body. By delivering controlled 

doses of radiation to specific areas of the body affected 

by cancer, radiotherapy precisely delivers high-energy 

radiations at targeted cancer cells. This targeted 

approach helps to shrink tumors, alleviate symptoms, 

and ultimately improve patient outcomes. [19]. 

The fundamental principle underlying radiotherapy 

involves the ionizing effect of radiation, which disrupts 

and damages the DNA of cancer cells, leading to their 

demise and subsequent reduction in tumor size. For 

instance, in brachytherapy, radiation emanates directly 

from a radioactive isotope like radium-223, typically 

positioned within or near the nucleus of the tumor cells. 

Predominantly, radiotherapy serves as adjuvant therapy, 

often complementing surgical interventions to enhance 

treatment effectiveness and mitigate the risk of cancer 

recurrence. By delivering precise doses of radiation to 

residual cancer cells post-surgery, adjuvant radiotherapy 

aims to eradicate any lingering malignant cells, thereby 

diminishing the probability of disease resurgence. This 

integrated approach of combining surgery with adjuvant 

radiotherapy is pivotal in comprehensive cancer 

management, offering patients improved treatment 

outcomes and reduced rates of relapse. [23]. 

Recent Advances in Cancer Therapies Utilizing 

Herbal-Based Anti-Cancer Agents: 

Herbal-derived drugs are recognized as an effective 

treatment for reducing cancer. Numerous herbal plants 

from around the world possess compounds that could 

potentially be used in cancer therapy. Several 

investigations are underway employing these nanofibers 

encapsulating herbal-based drugs for cancer therapy. A 

portion of the herbal-drug- encapsulated nanofibers used 

in cancer treatment are: 

Shogaol 

Shogaol, a bioactive compound extracted from ginger 

(Zingiber officinale, Roscoe), exhibited significant 

inhibition of lung cancer cell growth in a mouse model 

of non-small cell lung cancer when administered at a 

dosage of 10 mg/kg. This effect was linked to decreased 

cell proliferation and increased apoptosis, as indicated by 

a reduction in positive cells and an elevated count of 

terminal deoxynucleotidyl transferase deoxyuridine 

triphosphate nick-end labeling positive cells. [101]. 

Allicin 

Allicin is an organ Sulphur bioactive compound found in 

garlic (Allium sativum)). It has been studied for its 

effects on a mouse model for cholangiocarcinoma. It was 

observed that allicin considerably inhibited the growth of 

human liver bile duct carcinoma at the dose of 10mg/kg. 

In an in vitro molecular analysis, allicin at a 

concentration of 20 µM reduced matrix 

metalloproteinase levels by inhibiting the activity of the 

signal transducer and activator of the transcription 

signaling pathway. This inhibition led to a decrease in 

migration, invasion, and epithelial-mesenchymal 

transition of human liver bile duct carcinoma cells [102]. 

Apigenin 

Apigenin is a naturally occurring flavonoid present in 

fruits and vegetables with diverse anticancer properties. 

In the mouse model of chondrosarcoma cells, Apigenin, 

administered at a dosage of 5 mg/kg, inhibited tumor 

growth, correlating with a reduction in apoptosis. 

Apigenin impacts the molecular level by modulating the 

expression of B-cell lymphoma 2 family proteins and 

initiating the caspase cascade. This process results in 

G2/M phase arrest and apoptosis. [101]. 

 

Baicalein and baicalin 

  

Baicalein and baicalin are naturally occurring flavonoids 

and the active components of Scutellaria baicalensis 

(Lamiaceae). In the mouse model of colon cancer, 

baicalein (50 mg/kg) and baicalin (50 mg/kg) inhibited 

tumor growth and induced apoptosis. It suppressed p38 

signaling, extracellular signal-regulated kinase, and 

mitogen-activated protein kinase expression in vivo. It 

also reduced the expression of human telomerase reverse 

transcriptase [103]. 

Curcumin 

Turmeric contains a bioactive phenolic component called 

curcumin, which has profound anticancer effects. 

Researchers evaluated curcumin's anticancer activity on 

carcinoma cells after incorporating it into poly(lactic-co-

glycolic) acid (PLGA) nanofibers. Curcumin-loaded 

electrospun nanofibers showed a noteworthy initial quick 

release followed by a sustained and continuous release in 

the treatment of breast cancer, suggesting its potential 

safety for therapeutic usage. A unique method of treating 

breast cancer includes the use of chitosan (CS) 

nanofibers loaded with curcumin as a medication 

delivery vehicle. Recent research studied the delivery of 
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curcumin and chrysin (CH) by electrospun PLGA-PEG 

nanofibers on breast cancer cells, which exhibited a 

sustained and continuous drug release without any burst 

release. Because of its potent antibacterial, antioxidant, 

anticancer, anti-inflammatory, and anti-infective 

qualities, curcumin is highly appreciated for a variety of 

medical applications. [28] 

Quercetin 

Quercetin, a polyphenolic component found in plants 

such as apples and tea, has been shown to prevent or 

diminish the growth of tumor cells. An early study 

examined quercetin release utilizing biodegradable 

poly(lactide-co-glycolide)-polycaprolactone 

(PLGA/PCL) nanofibers on human hepatocellular cancer 

cells. The in vitro release investigation revealed that the 

PLGA/PCL nanofibrous matrix facilitated and 

maintained drug release. There were also improvements 

in quercetin's aqueous permeability, system degradation, 

and diffusion rate. 

Camptothecin 

Camptothecin, a naturally occurring chemical produced 

from the bark and stem of the Camptotheca acuminata 

tree, mostly found in China and Tibet, has been 

employed in combination with peptide amphiphile (PA) 

nanofibers. Camptothecin encapsulated in PA nanofibers 

has significant antitumor potential, according to studies 

conducted in vitro on breast cancer cells [33]. Emblica 

Officinalis 

Emblica Officinalis, commonly known as Indian 

Gooseberry or Amla, is extensively utilized in modern 

medicine and holds a pivotal position in the Indian 

traditional medical system, Ayurveda. Acquired through 

natural means via plant extracts, it exhibits noteworthy 

therapeutic properties with minimal adverse effects. 

When formulated as polycaprolactone 

nanofibersPromising antiproliferative actions against 

human breast cancer cell lines are demonstrated by 

Emblica officinalis. Its various advantages are 

demonstrated by preclinical evaluations. These include 

its ability to be a radiomodulator, chemomodulatory 

agent, chemopreventive agent, antioxidant,anti-

inflammatory, cardioprotective, antipyretic, 

analgesic,antianemic,wound 

healing,antidiarrheal,nephroprotective,and 

neuroprotective. [34]. Current developments in cancer 

treatments by using allopathic-based Cancer treatment 

strategies: 

Nanomedicine 

Nanoparticles are minuscule entities, usually within the 

range of 1 to 1,000 nanometers in diameter, distinguished 

by their unique physicochemical attributes stemming due 

to their size and increased surface area-to-volume ratio 

[36]. Certain nanoparticles are utilized in cancer 

treatment to overcome challenges associated with 

traditional therapies, such as limited specificity and the 

availability of drugs or contrast agents [37]. Hence, 

employing the encapsulation method for active agents 

within nanoparticles can improve their solubility and 

biocompatibility, enhance their stability within the body, 

and increase their retention time in tumor vasculature. 

[38]. Furthermore, nanoparticles exhibit remarkable 

selectivity towards specific targets. [39, 40] and release 

the drug in a controlled manner in response to specific 

stimuli within the body [41, 42]. Inorganic nanoparticles 

play a crucial role as substitutes in diagnostic 

applications, with quantum dots standing out 

prominently. These quantum dots are tiny semiconductor 

nanocrystals recognized for their powerful fluorescence, 

resilience against photobleaching, and outstanding 

sensitivity in tasks related to detection and imaging [43]. 

Through integration with active ingredients, 

nanoparticles offer promising potential for therapeutic 

applications [43]. In a recent study, semiconductor 

nanoparticles like quantum dots coated with 

polyethylene glycol (PEG) were conjugated with anti-

HER2 antibodies to target specific tumor cells. [44]. 

Liposomes are sphere-shaped particles composed of at 

least one lipid bilayer, resembling cell membranes, and 

they are extensively used as drug delivery systems. 

Liposomes are primarily used to encapsulate hydrophilic 

drugs within their aqueous core, but they can also 

accommodate hydrophobic drugs within the bilayer or 

through chemical attachment [45]. Agents with 

hydrophobic cores can effectively encapsulate 

hydrophobic drugs. Notably, Doxil, the first FDA 

approval of nanoparticle agents occurred in 1995 for the 

treatment of AIDS-associated Kaposi’s sarcoma, which 

involved doxorubicin-loaded PEGylated liposomes. 

[47]. This formulation significantly reduces the side 

effects associated with doxorubicin. Subsequently, 

additional liposomal formulations, including Myocet and 
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DaunoXome, have obtained FDA approval for cancer 

treatment. [48], Several other formulations have gained 

FDA approval, such as Abraxane (albumin-bound 

paclitaxel particles for metastatic breast cancer and 

pancreatic ductal adenocarcinoma treatment) and Ontak 

(a fusion protein of interleukin-2 and diphtheria toxin for 

non-Hodgkin’s peripheral T- cell lymphomas treatment). 

Targeted therapy and immunotherapy- 

A significant challenge in cancer management is the lack 

of selectivity of chemotherapeutic medicines for cancer 

cells. Studies indicate that many drugs affect both 

healthy and diseased cells and tissues, resulting in severe 

side effects. Researchers are exploring alternative 

methods to specifically target cancer sites. Nanoparticles 

have gained substantial interest because they tend to 

aggregate more in tumor tissues and cells, which is 

attributed to the improved permeability and long-term 

action [50]. This mechanism is known as passive 

accumulation, relying on the small nanoparticle size and 

the compromised vasculature and reduced lymphatic 

drainage of cancerous cells or tissues [51]. Nevertheless, 

passive targeting is challenging to control and may lead 

to the development of multidrug resistance (MDR). [52]. 

Conversely, active targeting improves absorption by 

tumor cells through the targeting of specific receptors 

that are excessively expressed on their surface [53,54]. 

Nanoparticles are modified with ligands that specifically 

bind to cancer cells or sites, facilitating targeted delivery 

[51]. Various types of ligands can serve as vehicles, 

including chemical compounds, short chains of amino 

acids, biological macromolecules, nucleic acid ligands, 

and immune system proteins can be employed for this 

objective. Among the smallest molecules are folic acid 

and biotin, whose receptors are frequently upregulated in 

tumor cells. Many nanoparticles have been modified 

with folic acid to specifically target ovarian and 

endometrial cancers [55]. Nanoparticles composed of 

polyethylene glycol-poly (lactic-co- glycolic acid) 

conjugated with folic acid, delivering docetaxel, 

demonstrated an increase in the uptake of drugs by 

cervical carcinoma cells [56]. Compact ligands are 

economical and are readily attached to nanoparticles 

using straightforward conjugation techniques [57]. 

Immunotherapy can also be implemented through a 

strategy known as adoptive cell transfer (ACT). This 

approach involves isolating T-lymphocytes (T-cells) 

with the greatest anti- cancer activity directly from the 

patient's blood, expanding them ex vivo, and 

subsequently reintroducing them into the patient's system 

[58]. Autologous T-cells can undergo genetic 

modification in vitro to express a chimeric antigen 

receptor, enhancing their specific antigens of cancer cells 

[59]. Various chimeric antigen receptors can be tailored 

to target specific cancer antigens Various methods can be 

utilized to genetically modify T-cells, such as viral 

transduction, some non-viral methods such as DNA-

based transposons, CRISPR/Cas9, or alternative 

techniques, such as electroporation and encapsulation in 

nanoparticles for DNA and mRNA transfer [60]. ACT 

protocols are integrated into clinical practice for 

advanced or relapsed acute lymphoblastic leukemia and 

specific hostile forms of non-Hodgkin’s lymphoma [59]. 

Research shows that administering CAR T-cell therapy 

to end-stage patients with acute lymphocytic leukemia 

led to complete remission in as many as 92% of cases 

[60]. Despite the highly promising outcomes, ongoing 

research is dedicated to comprehending acute adverse 

effects of CAR T-cell therapies, their persistence within 

cancerous cells, and enhancing technologies for CAR T-

cell expansion. 

Gene therapy: An Approach for cancer treatment- 

Gene therapy involves the insertion of a functional copy 

of a mutant gene into the genome to address the disease 

of interest. This approach aims to correct genetic 

abnormalities by providing the body with the genetic 

information it needs to produce functional proteins or 

restore normal cellular functions. By introducing a 

functional gene, gene therapy has the potential to treat 

various genetic disorders and other diseases at their 

fundamental cause [61]. The initial application of gene 

therapy occurred with the use of a retroviral vector to 

transport the adenosine deaminase (ADA) gene into T-

cells of individuals diagnosed with severe combined 

immunodeficiency (SCID). This groundbreaking 

approach aimed to address the underlying genetic defect 

causing SCID by providing a functional ADA gene to the 

patient's cells, thereby restoring their immune system 

functionality [62]. Recent research has explored the 

potential application of gene therapy in various rare and 

chronic human disorders, with a significant focus on 

cancer treatment. Presently, there are approximately 

2,900 ongoing clinical trials investigating gene therapy, 

with around 66.6% of these trials specifically targeting 
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cancer-related conditions. This underscores the growing 

interest and potential of gene therapy as a promising 

approach in the fight against cancer and other diseases 

[63]. Various strategies are being assessed for cancer 

gene therapy, including 

1.Inducing the expression of genes capable of eliciting 

targeted antitumor immune responses. 

2.Introducing wild-type tumor suppressor genes to 

restore normal cellular functions and inhibit tumor 

growth 

3.Expressing proapoptotic and chemo-sensitizing genes 

to enhance cancer cell death and sensitize tumors to 

chemotherapy. 

4.Employing targeted approaches to silence oncogenes, 

which are genes that promote cancer development and 

progression. 

The wide array of strategies underscores the intricate 

nature of gene therapy in addressing cancer, leveraging 

various pathways and mechanisms to efficiently combat 

the disease [64]. One proposed methodology involves the 

introduction of the thymidine kinase (TK) gene, 

combined with the subsequent administration of the 

prodrug ganciclovir, which is designed to activate TK    

expression and generate specific cytotoxic effects [65] 

This approach has undergone clinical testing for the 

treatment of glioma and prostate cancer, demonstrating 

its efficacy in targeted therapy for these conditions. [66, 

67]. 

Adenoviral vectors engineered to selectively replicate in 

cancer cells lacking functional p53 tumor suppressor 

genes have recently been studied for potential clinical 

applications. One such vector, ONYX-015, has been 

investigated in patients with non-small cell lung cancer 

(NSCLC). Promising results have been observed when 

ONYX-015 was administered as a monotherapy or in 

combination with chemotherapy, with a notably high 

response rate reported in these NSCLC patient trials" 

[68]. 

The gene therapy product Gendicine, an adenoviral 

vector engineered to deliver a functional copy of the 

wild-type p53 gene, has exhibited encouraging results in 

the treatment of head and neck squamous cell carcinoma. 

When administered as an adjuvant therapy alongside 

radiotherapy, Gendicine has displayed the ability to 

induce complete remission of the disease in some 

patients. This mirrors the positive outcomes reported for 

the adenoviral vector ONYX-015, which selectively 

replicates in p53-deficient cells when used to treat non-

small cell lung cancer either as a monotherapy or in 

combination with chemotherapy [69]. 

While gene therapy approaches like adenoviral vectors 

have shown promise in cancer treatment, significant 

hurdles remain to be overcome. Key challenges include 

achieving optimal therapeutic gene expression levels and 

developing delivery systems that can precisely target 

cancer cells. Limitations have arisen due to issues with 

genomic integration in certain patient subgroups and 

immune system neutralization of the gene delivery 

vectors, hampering overall efficacy. As a result, targeted 

gene silencing strategies have gained substantial interest 

as an alternative approach. RNA interference (RNAi) 

technology has proven to be a advantageous tool for both 

research and therapeutic applications. Small interfering 

RNAs (siRNAs), composed of double-stranded RNA 

molecules, represent a promising modality for regulating 

gene expression and developing novel cancer therapies 

by silencing specific disease-driving genes. [70] 

Targeted gene silencing is achieved through intracellular 

mediation by the RNA-induced silencing complex 

(RISC). This complex is tasked with cleaving messenger 

RNA (mRNA), thereby disrupting protein synthesis 

processes. [71]. 

The RNAi pathway is a naturally occurring biological 

process found in many eukaryotic organisms, including 

animals. After the initial discovery and characterization 

of RNAi, researchers rapidly translated this mechanism 

into therapeutic applications. Notably, within just a few 

years of its discovery, an RNAi-based treatment for eye 

disease wet age-related macular degeneration had 

advanced into phase I clinical trials. This swift 

progression from basic research to early-stage clinical 

testing highlighted the immense potential of harnessing 

RNAi for developing novel therapies targeting various 

diseases. [72]. Cancer is driven by the dysregulation of 

specific molecular pathways. Small interfering RNAs 

(siRNAs) offer a targeted therapeutic strategy by 

allowing selective silencing of key genes that promote 

uncontrolled cell proliferation and metastatic 

dissemination. This RNAi-based approach relies on the 

ability of siRNAs to induce gene knockdown of anti-

apoptotic proteins, which are often overexpressed in 
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cancer cells and contribute to their survival and 

resistance to cell death. By precisely targeting these pro-

survival factors with siRNAs, researchers aim to tip the 

balance towards apoptosis and impede the oncogenic 

processes fueling tumor growth and spread. [73], Small 

interfering RNAs (siRNAs) can also target transcription 

factors, such as the c-myc gene, or mutated genes 

commonly associated with cancer, such as K-RAS [74]. 

Presently, the majority of clinical trials are underway, 

focusing on either local administration of small 

interfering RNA oligonucleotides in specific tissues or 

organs, or systemic delivery throughout the entire body. 

[75]. Utilizing drugs based on small interfering RNAs 

offers several advantages: 1) Reduced occurrence of side 

effects compared to conventional therapies; 2) Ability to 

be tailored for specific targets; 3) High efficacy, as even 

small amounts can lead to significant downregulation of 

genes; 4) Safety, as they do not integrate with the 

genome; and 5) Cost-effectiveness in production. [76, 

77]. 

While siRNAs hold promise as a therapeutic modality, 

there in vivo application faces several hurdles. These 

molecules exhibit relatively low stability and are 

susceptible to various clearance mechanisms in the body, 

including phagocytic uptake by immune cells during 

circulation, renal filtration, and enzymatic degradation. 

Furthermore, siRNA therapy carries the risk of 

unintended off-target gene silencing effects as well as the 

potential to elicit innate immune responses, particularly 

inflammatory reactions. Overcoming these challenges 

related to stability, specificity, and immunogenicity is 

crucial for the successful clinical translation of siRNA-

based therapeutics [79]. 

Small interfering RNAs (siRNAs) face a critical obstacle 

in their therapeutic application due to their molecular 

properties. As negatively charged and hydrophilic 

molecules, unmodified siRNAs cannot passively cross 

cell membranes to reach their intracellular targets. To 

overcome this cellular barrier, researchers are actively 

exploring various siRNA delivery strategies. These 

include chemically modifying the siRNA structure, 

encapsulating them within lipid or polymer-based 

nanocarriers, and conjugating siRNAs to different 

organic molecules such as polymers, peptides, lipids, 

antibodies, or small molecule ligands. These delivery 

approaches aim to facilitate cellular uptake, protect 

siRNAs from degradation, and potentially enable tissue 

or cells specific therapeutic drug delivery. [80], 

Achieving effective targeted delivery of siRNAs often 

requires modifying their chemical structure through 

various means. Chemical alterations to the siRNA 

molecules are commonly employed as part of targeting 

strategies designed to improve their therapeutic 

efficacy.[81]. Among these modifications is the 

incorporation of a phosphorothioate at the 3’ terminus of 

the small interfering RNA (siRNA) molecule, aimed at 

mitigating exonuclease degradation [82], 

One chemical modification strategy to improve the 

stability and bioavailability of siRNAs involves 

incorporating a 2' O-methyl group into the molecular 

structure. This alteration has been shown to extend the 

circulating half-life of siRNAs in plasma. Alternatively, 

researchers have explored modifying siRNAs with 

moieties like 2,4-dinitrophenol to facilitate their 

membrane permeability and enhance cellular uptake 

[83]. These types of chemical modifications aim to 

overcome key challenges associated with siRNA 

delivery and enable more effective therapeutic 

applications. [84]. However, the deterioration of 

engineered small interfering RNAs frequently induces 

cytotoxic reactions. Hence, it is more advantageous to 

develop customized nanocarriers. Various positively 

charged lipid nanoparticles, including liposomes, 

micelles, and solid lipid nanoparticles, can serve this 

purpose effectively [81], Various strategies have been 

employed for loading small interfering RNAs. Cationic 

liposomes, for instance, interact with negatively charged 

nucleic acids, facilitating their transfection through 

straightforward electrostatic interactions [85]. Liposomal 

nanoparticles composed of cationic lipids like 1,2-

dioleoyl-3-trimethylammonium propane (DOTAP) and 

N-{1-(2,3-dioleoyloxy) propyl]-N, N, N-

trimethylammonium methyl sulfate (DOTMA) have 

been extensively explored as delivery vehicles for 

siRNAs. Researchers have developed a theragnostic 

agent that encapsulates survivin-targeting siRNAs within 

PEGylated liposomes [86]. This multifunctional design 

combines two key features: precise tumor localization 

enabled by entrapped magnetic resonance imaging and 

fluorescent probes, and the ability to induce anti-

proliferative effects in vivo through the silencing of the 

survivin gene by the encapsulated siRNAs. This 

approach aims to leverage the diagnostic and therapeutic 
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capabilities within a single nanoparticulate platform. 

[87]. 

Liposomes composed of neutral lipids, such as 1,2-

dioleoyl-sn-glycero-3- phosphatidylcholine (DOPC), 

have shown promising efficacy as siRNA delivery 

vehicles in preclinical studies. Specifically, these neutral 

liposomal formulations have exhibited significant 

therapeutic potential in mouse models of ovarian 

carcinoma and colorectal cancer when used to deliver 

gene-silencing siRNAs. The favourable outcomes 

observed in these disease models highlight the potential 

of neutral liposome-based systems for siRNA delivery 

and anti-cancer applications. [88, 89]. In addition to 

lipid-based carriers, siRNAs can be formulated using 

cationic polymeric materials that condense and protect 

the negatively charged siRNA molecules. Examples of 

such polymers employed as siRNA delivery vectors 

include chitosan, cyclodextrin derivatives, and 

polyethyleneimine (PEI). Chitosan, a naturally derived 

cationic polysaccharide, has garnered significant interest 

and has been widely explored for drug delivery of nucleic 

acid. Demonstrating the potential for both in vitro and in 

vivo siRNA delivery. The cationic nature of these 

polymers enables electrostatic complexation with 

siRNAs, forming condensed nanoparticles suitable for 

cellular uptake and gene silencing. [90]. Notably, 

researchers have demonstrated successful targeted 

delivery of siRNAs using polymeric nanocarriers in 

preclinical mouse models of breast cancer xenografts. By 

employing polymer-based siRNA delivery systems, they 

were capable of effectively transport and release the 

therapeutic siRNAs within the tumor microenvironment, 

leading to gene silencing and anti-tumor effects in these 

in vivo models. [91]. Cyclodextrin- based polymeric 

nanocarriers have been engineered to deliver a specific 

small interfering RNA (siRNA) termed CALAA-01. 

These nanocarriers are coated with polyethylene glycol 

(PEG) and conjugated with human transferrin, a protein 

involved in iron transport. This delivery system has 

demonstrated the ability to effectively inhibit tumor 

growth by reducing the expression of the M2 subunit of 

ribonucleotide reductase (R2), a crucial enzyme involved 

in the synthesis of deoxyribonucleotides required for 

DNA replication and repair. By silencing the R2 subunit, 

the nanocarrier-mediated delivery of CALAA-01 siRNA 

can interfere with the tumor's ability to proliferate and 

grow. [92]. 

In order to prolong the circulation time and facilitate 

efficient cellular entry, small interfering RNAs can be 

chemically coupled with biomolecules such as peptides, 

antibodies, and aptamers. These conjugated systems 

leverage the properties of the attached moieties to 

improve the stability of the siRNA cargo in biological 

fluids and promote targeted uptake into desired cell 

populations. [93]. The aptamer component of Chimera 

chimeras binds to PSMA (prostate-specific 

aminotransferase), a receptor overexpressed on the cell 

surface of prostate cancer cells and tumor vasculature. 

Additionally, the small interfering RNA component 

targets the expression of survival genes, yielding positive 

results in the treatment of prostate cancer [94]. The 

utilization of nanocarriers has significantly enhanced the 

stability, pharmacokinetics, biodistribution properties, 

and targeting specificity of small interfering RNAs. [95, 

96]. Currently, researchers are developing smart 

nanomaterials that respond to external stimuli such as 

magnetic fields and ultrasounds, as well as tumor-

specific cues like acidic pH and redox conditions. These 

materials are designed for controlled release, aiming to 

minimize undesired negative effects [97, 98]. This 

Research has innovative approaches to augment the 

therapeutic potential of small interfering RNAs 

(siRNAs) by covalently linking them with various 

biological molecules. These hybrid constructs, 

comprising peptides, antibodies, or aptamers, offer 

several distinct advantages. They prolong the siRNA's 

circulatory residence time by shielding it from 

degradative mechanisms present in bodily fluids. 

Additionally, the attached biomolecules facilitate 

targeted delivery and cellular internalization of the 

siRNA cargo into specific cell types or tissues of interest, 

exploiting the intrinsic properties of the conjugated 

moieties. This strategy aims to enhance the stability, 

biodistribution, and uptake efficiency of siRNA 

therapeutics, thereby improving their therapeutic 

efficacy. [99]. It’s have developed poly(allylamine) 

phosphate nanocarriers, capable of maintaining 

structural integrity at physiological pH levels. These 

nanocarriers have been meticulously engineered to 

facilitate the release of small interfering RNAs (siRNAs) 

into the cytoplasm, triggered by the nanocarrier's 

disassembly at the low pH conditions encountered within 

endosomal compartments. This strategic design aims to 

leverage the natural cellular machinery for efficient 
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delivery and subsequent cytoplasmic dissemination of 

the siRNA cargo, enhancing its therapeutic potential. 

While the siRNA- based approach has demonstrated 

numerous promising outcomes, several challenges 

continue to hinder its clinical translation. Determining 

the appropriate dosages for patient administration and 

addressing the considerable variability observed among 

individuals and disease stages remain unresolved issues. 

[100] 

Though allopathic medicines show adverse side effects 

they are a promising candidate in clinical use due to their 

efficacy and robust research background which 

ayurvedic system lacks. Integrating ayurvedic system 

with allopathic system to manage the side effects of 

allopathic medicines and improve quality of life of 

cancer patients could be one strategy worthy to explore. 

Both the systems emphasize patient-centric medical care 

but in different ways. Ayurveda focuses on 

individualized treatment plans based on a person's unique 

constitution, while allopathic medicine  

IMPACT OF AYURVEDIC AND ALLOPATHIC 

SYSTEM OF MEDICICNES ON CANCER 

TREATMENT. 

The table below describes the way both ayurvedic and 

allopathic system of medicines approaches the cancer 

treatment. [15,19] 

 
 

increasingly moves towards personalized medicine based 

on genetic pool the individual possess and molecular 

profiling In summary, while the allopathic system 

remains the primary approach for treating cancer due to 

its evidence-based methods and technological 

advancements, the Ayurvedic system offers valuable 

complementary strategies that can enhance quality of life 

and potentially improve treatment outcomes when used 

alongside conventional therapies. Integrative approaches 

that combine both systems are gaining popularity, 

reflecting a more holistic view of cancer care. Further 

research endeavours, with a focus on achieving 

controlled release to target specific sites and developing 

optimal personalized therapies tailored to each cancer 

patients, will be crucial in the coming future. 

Overcoming these hurdles through continued scientific 

exploration and innovation will be essential for realizing 

the full therapeutic potential of this approach.  

 

 
 

1. Title: Comparison of Cancer Cell 

Treatment: Herbal vs. Modern Medicine 

2.Flow Diagram Elements: 

•Normal Cell: Start with a simple illustration of a 

normal cell. 

•Cancerous Cell: Show a transformation from a normal 

cell to a cancerous cell, indicating mutation or 

malignancy. 

•Herbal Medicine System: 

•Image/Illustration: Use an illustration of a plant or 

herbs (make sure it's a different plant or illustration 

style). 

•Description: Show the pathway leading from the 

cancerous cell to a restored normal cell, labeled 

"Herbal Medicine Treatment." 

•Outcome: Label the outcome with "No Side Effects." 
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•Modern Medicine System: 

•Image/Illustration: Use an illustration of 

chemotherapy drugs (ensure it's a different style or 

specific to avoid direct copying). 

•Description: Show the pathway leading from the 

cancerous cell to a restored normal cell, labeled 

"Modern Medicine Treatment." 

•Outcome: Label the outcome with "May Cause Side 

Effects." 

3.Annotations and Arrows: 

•Use arrows to indicate the progression from the 

normal cell to the cancerous cell and from the 

cancerous cell to the treated cells in both pathways. 

•differentiate the two treatment methods with distinct 

visual styles or colours. 

Diagram: Comparison of Cancer Cell Treatment 

Approaches 

• Normal Cell --> Cancerous Cell 

• Herbal Medicine Treatment: 

• Image: Herb illustration. 

• Arrow: Cancerous Cell --> Normal Cell 

• Label: No Side Effects 

• Modern Medicine Treatment: 

• Image: Chemotherapy illustration. 

• Arrow: Cancerous Cell --> Normal Cell 

• Label: May Cause Side Effects 

 

Conclusions and Future Perspectives- 

This review concisely outlines a comparative analysis 

of various cancer treatment modalities and protocols, 

evaluating their benefits and potential challenges 

across herbal and allopathic systems of medicine. The 

relentless rise in cancer-related fatalities with each 

passing year casts a sombre shadow, leaving an 

indelible mark on those who emerge victorious in their 

battle against this formidable foe. However, the 

arduous journey through treatment and recovery, 

marred by excruciating adverse effects and lingering 

vulnerabilities, underscores the pressing need to delve 

into alternative, less detrimental approaches to cancer 

management. Exploring such avenues could pave the 

way for a future where the triumph over cancer does 

not exact an exorbitant toll on those who have already 

endured immeasurable hardships. 

Numerous herbal plants from around the globe harbour 

compounds that hold promise for cancer therapy, 

including Curcumin, Quercetin, Emblica Officinalis, 

and Camptothecin, which exhibit notable potential in 

minimizing cancer with fewer adverse effects. In recent 

times, even modern allopathic medicine has been 

associated with significant adverse effects in cancer 

management. Our research has delved into various 

potential delivery systems aimed at the safe and 

effective administration of anticancer drugs. Drug 

delivery systems offer greater efficacy and fewer 

adverse effects compared to natural medicines. Despite 

being derived from naturally occurring sources, their 

synthesis costs are lower. Nonetheless, further studies 

are warranted. Numerous studies and validated 

findings advocate for the use of allopathic medicines in 

slowing tumor growth. Their controlled release 

properties contribute to minimizing adverse effects. 

Previous research has shown that while the initial 

release rate may be high, it shifts to a slower release 

over time, leading to reduced side effects. Electrospun 

nanofibers are an example of a drug delivery system 

that effectively meets numerous essential criteria for 

successful drug administration. Recent years have 

witnessed remarkable advancements in cancer 

medicine research, driven by a relentless pursuit for 

more effective, precise, and minimally invasive 

treatment modalities. The convergence of nano 

medicine and targeted therapy has unlocked promising 

avenues for enhancing the biodistribution of both novel 

and existing chemotherapeutic agents, directing them 

to specific tissues and cells under treatment. 

Simultaneously, cutting-edge strategies such as gene 

therapy, delivery of small interfering RNAs (siRNAs), 

immunotherapy, and the utilization of antioxidant 

molecules have opened new frontiers in the battle 

against cancer. These multifaceted approaches hold the 

potential to redefine the landscape of cancer treatment, 

offering hope for improved outcomes and a better 

quality of life for those affected by this formidable 

disease. 

The dynamic realm of cancer research unveils a vast 

expanse of opportunities, not merely confined to 

facilitating patient recovery but also encompassing the 

effective mitigation of adverse effects, thereby 

ensuring holistic well-being during the course of 

therapy. This comprehensive review primarily 

juxtaposes herbal-based therapeutic modalities with 

allopathic anti-cancer interventions, with the 

overarching objective of identifying treatment 
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approaches that minimize collateral damage, thus 

paving the way for a more tolerable journey in the 

management of cancer. By exploring these contrasting 

paradigms, the review seeks to illuminate pathways 

that harmonize therapeutic efficacy with a reduced 

burden of undesirable side effects, ultimately 

empowering patients to navigate the arduous 

challenges posed by this formidable disease with 

fortitude and resilience.  
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