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Abstract: Cancer is a dreadful disease worldwide that affects all the organs of the human body. 

Squamous cell carcinoma is a solid tumor that occurs in the squamous epithelia of many organs, 

resulting in the death of many people due to the high rate of metastasis. The common treatment methods 

result in severe side effects. Hence, alternative therapy is in demand. Medicinal plants and their active 

metabolites have been used for the treatment of numerous diseases for many decades with minimal side 

effects. Polyherbal medicine has been used for many years and is simpler than a single herb due to its 

synergistic effects and fewer side effects. This critical review is on the formulation of herbal and 

polyherbal combinations for the treatment of squamous cell carcinoma. This review is based on a 

thorough evaluation of the literature, undertaken using Web of Science, Scopus, PubMed, and Google 

Scholar to search for pertinent keywords. An in-depth study of the research studies found in this review 

indicates that polyherbal formulations and herbs are significant in the defense against various types of 

squamous cell carcinoma at various sites. The results of the in vitro investigations demonstrated that 

secondary metabolites present in plant extracts inhibit neoplastic cells by inducing cell cycle arrest, 

promoting apoptosis, and altering signal transduction. Preparation and production of a standard herbal 

medication for cancer treatment require additional research on polyherbal formulations, phytoactive 

ingredients, and the mechanisms behind their anticancer effects. 

Keywords: cancer; squamous carcinoma; phytocompounds; polyherbal formulation; anticancer 

activity; medicinal plants. 
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1. Introduction 

Cancer is a widespread disease that affects both developed and emerging nations and 

results from unregulated cell growth. GLOBOCAN 2022 anticipated 20 million new cases, of 

which 14,13,316 instances were recorded in India, with the major cancers being breast, lip, oral 

cavity, and cervix uteri [1]. In 80–90% of all cancer cases, epithelial tissue cancers known as 

carcinomas are the most common type, which can develop in a variety of body parts. The most 

frequent solid tumors in humans are squamous cell carcinomas (SCCs) [2]. 

Cancer can be detected using biomarkers, and treatment can be based on that. 

Chemotherapy, hormone therapy, immunotherapy, photodynamic therapy, radiation, stem cell 

https://nanobioletters.com/
https://doi.org/10.33263/LIANBS144.232
mailto:smuthu.al@gmail.com
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0003-0703-0408


https://doi.org/10.33263/LIANBS144.232  

 https://nanobioletters.com/ 2 of 11 

 

transplant, surgery, and targeted therapy are some of the most common treatment options, 

according to the National Cancer Institute. These treatments are effective but have various side 

effects, and they vary from person to person [3]. 

Since ancient times, people have used plants and products derived from them to treat 

illnesses and as preventive medicine. The plant-based products and their detailed therapeutic 

effects are well explained in Charaka Samhita, Sushruta Samhita, Ashtangahrida Samhita, and 

Bhavaprakasha Nighantu [4]. More than 60% of the medications used to treat different cancers 

are derived from plants, either in their raw or isolated phyto-molecular form. Due to their 

synergistic impact, the medicinal plants' crude extracts are more pharmacologically active than 

their constituent components. These herbal treatments have been shown to increase patient 

survival rates and lessen the toxicity and side effects of chemotherapy [5]. In the Indian 

Ayurvedic medicine system, as well as in Unani, Siddha, Chinese, and Greco-Roman medical 

traditions, polyherbal mixtures have been used to treat diseases from ancient times. Polyherbal 

formulations, which combine two or more herbs, are often preferred over single-herb 

treatments due to their enhanced therapeutic efficacy. The active component of a single herb 

may not be sufficient for pharmacological action. There is only limited scientific evidence on 

the action of polyherbal mixtures against diseases. Polyherbal combinations may act 

synergistically, increasing therapeutic effect and reducing toxicity [6]. Studies should continue 

on in vivo experimentation and clinical trials to integrate traditional medicine into modern 

treatment for patients. The effect and mechanism of numerous plants and polyherbal mixtures 

against various squamous carcinomas are the main topics of this review. 

2. Anti-Cancer Effects of Medicinal Plants against Squamous Cell Carcinoma  

About 65-80% of people worldwide still use traditional medicine as their primary 

source of healthcare. Affordability, accessibility, and cultural precepts are the key justifications 

for its use. According to the World Health Organization, the majority of people rely on herbs 

for their medical needs [7]. Throughout centuries, communities have used plants and herbs to 

treat disease and promote wellness. Today's contemporary medical system prescribes several 

plant-derived medications. Several plant-based medications have been found to have anti-

tumor effects and the capacity to strengthen patients' immune systems. The use of dietary and 

herbal phytoconstituents as new therapeutics for treating different types of cancer revealed 

antiproliferative activity through a variety of actions, such as the inhibition of PEG-2, 

suppression of COX-2, induction of JNKs and MAPKs, cell cycle arrest, activation of 

oncogenes, decrease in mitochondrial membrane potential, and increase in ROS [8].  

          Turmeric has phytochemical curcumin and shows anticancer activity against oral 

squamous carcinoma [9]. 1- acetoxychavicol acetate, which is found in Malaysian ginger, 

causes apoptosis, prevents nuclear factor-κb from activating, and lowers the expression of 

cyclin D1 and COX-2 in oral squamous cancer cell lines [10]. Ocimum sanctum was reported 

to have anticancer activity against head and neck squamous cell carcinoma by inhibiting matrix 

metalloproteinase activity [11]. It also showed anti-cancer activity against the oral squamous 

carcinoma cell line. In vitro and in vivo studies using animal models of squamous cell 

carcinoma have shown potential anticancer efficacy for turmeric, blueberries, cranberries, 

bitter melon, neem, black pepper, and ginger. Phytochemicals such as vincetin, curcumin, 

nibolide, anthocyanin, and piperine are secondary metabolites that have demonstrated 

effectiveness against oral squamous cell carcinoma. These plants and phytochemicals induce 

apoptosis, upregulate p53, block the notch signaling pathway, disrupt cell migration, cell 
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signaling, and arrest the cell cycle [12]. By inducing apoptosis, the dimethoxyflavone 

cirsimaritin from Ocimum sp. Inhibited the lung squamous cell lines [13]. On SCC 25 cell 

lines, water extract of Graviola leaf exhibits encouraging cytotoxic activity and cell inhibition 

in the G2M phase of the cell cycle [14].  

A list of plants shown to have anticancer properties against various squamous 

carcinomas is provided in Table 1. Medicinal plants and their products have been reported 

against various cancer cell lines.  

Table 1. List of plants and their phytochemicals that showed activity against squamous cell carcinoma. 

Sl.

No 
Plant name 

Plant extract/active 

components 

Type of cancer 

cell line 
Mechanism of action Ref. 

1. Allium sativum Allicin OSCC Apoptosis [15] 

2. 
Andrographis 

paniculata 
Andrographolide HSC-2 Caspase-3 activation [16] 

3. Artemisia annua L Chrysosplenol D SCC-9 
Triggers Apoptosis Protein Kinase 

Signaling 
[17] 

4. Azadirachta indica Gedunin SCC131 G1/S phase cell cycle arrest [18] 

5. 
Cinnamomum 

tenuifolium 

Essential oil 

Tenuifolide B 

SCC-25 

Ca9-22 

Attenuating epidermal growth 

factor receptor-tyrosine kinase. 

Apoptosis, ROS Generation, 

Mitochondrial Depolarization, and 

DNA Damage 

[19,20] 

6. Coscinium fenestratum berberine HN31 Apoptosis [21] 

7. Curcuma longa Curcumin HSC3 Autophagy Apoptosis [22] 

8. Cynara scolymus Leaf extract SCC-25 
Apoptosis, Cell cycle arrest at 

G2/M phase 
[23] 

9. Daphne genkwa Sieb. Hydroxygenkwanin 
OCEM 1 

NSCLC 
Induced cell cycle arrest [24] 

10. Euphorbia tirucalli Euphol SCC 25 Decreases its proliferation [25] 

11. Imperata cylindrica Alkaloids SCC-9 
Cell cycle arrest G2/M phase. Cell 

death by apoptosis 
[26] 

12. Ocimum sanctum Leaf ethanolic extract - Inhibition of lung cancer  [27] 

13. Piper nigrum Piperine 

SCC9, SCC25, 

SCC4 

KB cell line 

Cell Cycle Arrest and 

Mitochondrial Oxidative Stress 
[28] 

14. Scutellaria baicalensis 
Root extract 

Flavanoids 
HSC2,3,4, SAS Cytostatic and apoptotic effects, [29] 

15. Scutellaria  radix Flavanoids SCC-25 Induced apoptosis [30,31] 

16. Vanilla Planifolia Leaf extract A431 Antiproliferative and Apoptotic [32] 

The phytochemicals' anticancer effects are mediated by several pathways, including 

apoptosis induction, anti-inflammatory effects, and antioxidant effects. This biochemical and 

molecular mechanism strengthens these compounds' pharmacological activities. Avenues for 

the treatment of cancer are made possible by a thorough understanding of these mechanisms. 

3. Mechanistic Action of Phytoactive Constituents Against Cancer 

Numerous phytochemicals, such as phenolics, function as angiogenesis inhibitors and 

prevent the spreading of tumor cells. Numerous in vitro and in vivo investigations have 

advanced our understanding of the initial mechanisms underlying the antiangiogenic effects of 

phenolic compounds. Blocking the phosphorylation of the platelet-derived growth factor 

receptor, vascular endothelial growth factor receptor, and epidermal growth factor receptor 

prevents angiogenesis [33]. The phenolic component of green tea, EGCG, can chelate ferrous 

ions and inhibit the proliferation of hypoxia-inducible factor-1a-triggered cancer cells. 

Previous research indicates that EGCG inhibits the migration and proliferation of oral cancer 

cells, which is associated with reduced phosphorylated EGFR expression [34]. Numerous 

dietary polyphenolic compounds interfere with the adhesion and migration of tumor cells 
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through various pathways, resulting in anti-invasive and anti-metastatic effects. The main 

flavonoid ingredient in onions, quercetin, caused cytotoxic effects and inhibited cancer cells' 

motility and invasion. 

The most prevalent form of programmed cell death, apoptosis, is used as a therapeutic 

target for many malignancies. Apoptosis induced by several herbal substances demonstrated 

the suppression of carcinogenesis. Treatment of SCC-25 cells with alcoholic seed extract from 

Acacia catechu resulted in cytotoxicity with an IC50 value of 100 μg /ml. Following treatment 

with the above plant extract, the expression of the apoptotic markers caspases 8 and 9, 

cytochrome C, and Bax genes considerably increased, indicating the induction of apoptosis in 

SCC-25 cells. Bcl-2 gene expression was significantly downregulated as a result of this 

therapy. The apoptotic induction caused by extract treatment in SCC-25 cells is further 

confirmed by staining with AO/EB and PI, which reveals membrane blebbing and nuclear 

membrane deformation [35].  

In contrast to the control, Cynara scolymus L. extract caused cell growth to cease in the 

G2/M phase, leading to a substantial rise (p < 0.05) in SCC-25 cells [23]. In SCC-25 cell lines, 

resveratrol has been found to impede DNA synthesis and cell proliferation. Resveratrol and 

quercetin together can intensify quercetin's ability to suppress cell proliferation [9]. Significant 

phytochemicals activate signaling pathways that control autophagic cell death in cancer. 

Inducing apoptosis and then autophagic cell death in SiHa cells was achieved using the 

chloroform fraction of the algal species Chaetomorpha linum [35]. 

The organic substances found in plants may inhibit the development of cancer in several 

ways. Phytochemicals can target the extracellular signal-regulated kinase (ERK) and mitogen-

activated protein kinase (MAPK) pathways, which regulate cellular development and survival. 

The Akt/PI3 signaling pathway plays a critical role in both the development and prevention of 

cancer. Several biochemical actions, including NF-B activation and the phosphorylation of 

serine/threonine kinase 1, are regulated by epidermal growth factor (EGF) levels and promote 

unregulated cell proliferation and resistance to apoptosis.  

 
Figure 1. Various mechanistic actions of phytochemicals. (Biorender.com). 

By blocking JAK/STAT signaling and activating apoptotic cascades, plant-derived 

compounds dramatically promote cell death across a variety of cancer types. The activation of 

transcription factors that regulate cell growth, vitality, and migration is triggered by the binding 

of Wnt proteins to the frizzled family of transmembrane receptors and by the accumulation of 

β-catenin in the nucleus. The apoptotic cascades are enhanced by the tumor suppressor protein 

p53 [33] (Figure 1). Cytotoxic agents are demonstrated through the study of the molecular 
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processes by which phytochemicals combat disease. The active phytochemical components of 

individual plants are insufficient to produce the desired therapeutic effects. When numerous 

herbs are combined in precise ratios for polyherbal and herb-mineral formulations, the 

medicinal effect is enhanced and toxicity is reduced [36]. As a result, herbal mixtures can be 

utilized as medicine. 

4. Polyherbal Mixture for Cancer Treatment and Prevention 

Herbal products have been used universally as therapeutic agents for the treatment of 

ailments or as dietary supplements. Because of their extensive availability, low cost, and the 

widespread perception that they are safe to consume, primarily because they are made from 

plants or natural extracts, herbal medications continue to be widely used. The crude extract of 

medicinal plants has greater potential than a single isolated compound due to its synergistic 

effects [36]. 

The majority of polyherbal substances are used in Ayurvedic medicine to treat a variety 

of infections. Ayurvedic doctors frequently recommend Indukantha Ghritha (IG), a polyherbal 

remedy containing 17 plant parts, for a variety of diseases. The polyherbal medication 

significantly restored myelosuppression caused by cyclophosphamide. The Ayurvedic 

medication IG serves as a multipotent inducer of immune responses by promoting leukopoiesis 

and activating the host's non-specific and specific immune systems, as reported [37]. Many 

types of research focus on the study of polyherbal formulations against different cancers (Table 

2). These are used in Ayurveda, Siddha, and Unani systems of medicine. 

Table 2. List of polyherbal formulations used against squamous cell carcinoma at the different anatomical sites. 

SL. 

No 
Product name Plant used 

Type of 

cancer cell 

line 

Mechanism 

of action 
Ref. 

1. V2S2 10 plants SCC40 Apoptosis [39] 

2. PHF 

Aloe vera, Citrus aurantium, Curcuma longa, 

Emblica officinalis, Zingiber officinale, Castor 

oil 

A431 Apoptosis [40] 

3. 
Maha Vallathy 

Leghiyam 

Aegle marmelos, Zingiber officinale, Plumbago 

officinale, Piper nigrum, Piper longum, Piper 

cubeba, Crocus sativa, Cinnamomum camphora, 

Cuminum cyminum 

KB Apoptosis [41] 

4. 

Neeradi Muthu 

Vallathy 

Lehiyam 

Semecarpus anacardium, Hydnocarpus kurzii, 

Smilax china, Calamus rotang, Nigella sativa, 

Cuminum cyminium, Acorus calamus, Indigofera 

aspalathoides, Azima tetracantha, Corallocarpus 

epigaeus, Withania somnifera, Enicostemma 

littorale, Calatropis gigantia, Ficus racemosa, 

Boerhaavia diffusa, Toddalia asiatica, Wrightia 

tinctoria, Sesamum indicum, Indigofera 

tinctoria, and Azadirachta indica 

KB Apoptosis [41] 

5. Praneem 
Azadirachta indica 

Sapindus mukerrossi 
HPV 

Cancer 

preventive 
[42] 

6. Panchavalkala 

Ficus bengaenesis Linn, Ficus glomerata Roxb., 

Ficus religiosa Linn., Thespesia populanea 

Ficus lacor Buch-Ham. 

SiHa 
Induced cell 

cycle arrest 
[43,44] 

7. Basant 

Curcuma longa linn, Emblica officinalis, 

Sapindus mukorossi Gaertn. Aloe barbadensis 

miller, Rosa damascena 

HPV 
Cancer 

prevention 
[45] 

8. 
Polyherbal 

Syrup USP3 
Zingiber officinale, Artemisia vulgaris SCC Prevention [46] 
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Ayurvedic general practitioners regularly recommend Varunadi Ghritha to cancer 

patients who have finished chemotherapy and radiation to prevent the T Cell Receptor signaling 

pathway disease from returning. It is also used to treat tumors of the head and neck [38]. 

5. Mechanism of Action of Polyherbal Against Cancer 

Anticancer substances interfere with signaling pathways that regulate angiogenesis, 

apoptosis, and cell cycle arrest, thereby inhibiting cancer cell growth (Figure 2). A few of these 

signalling pathways are the TGF-beta, PI3K-Akt, and Toll-like signalling pathways.. A single 

drug might focus on a single route. Nevertheless, polymers can simultaneously target several 

routes [6].  The Ayurvedic-coded polyherbal drug V2S2, comprising 10 different plants, proved 

to be efficient against SCC40 cell lines [39]. The polyherbal formulations of Aloe vera, Citrus 

aurantium, Curcuma longa, Emblica officinalis, Zingiber officinale, and Castor oil expressed 

in vitro cytotoxicity activity against the A431 cell line [40]. MahaVallathy Leghiyam (MVL) 

and Neeradi Muthu Vallathy Leghiyam (NMVL) against human oral cancer (KB) cells by 

inducing apoptosis [41]. Praneem', a polyherbal formulation, expresses 80% clearance of HPV 

16 from the cervix. Hence, this polyherbal is advised as a protective measure against cervical 

cancer [42]. Panchavalkala is a well-known Ayurvedic polyherbal formulation that has been 

reported to be used against inflammation, to clear ulcers, dress wounds, as a douche in 

leukorrhea and other vaginal diseases. PVaq exhibited anticancer activity against HPV-positive 

cervical cancer cell lines. It decreased the viability of F. religiosa cells, one of the components 

of PVaq, which induced cell cycle arrest in SiHa [43-45].  

 
Figure 2. Mechanism of polyherbal mixtures against cancer. (Biorender.com) 

 A polyherbal syrup USP3 is a preventive medicine for skin cancer [46]. Habb-e-

Ustukhuddus (HU), a traditional preparation, will be evaluated in 2023 for anticancer 

characteristics. This polyherbal mixture was shown to cause apoptosis (cell death) and prevent 

cancer cell migration and invasion, particularly in lung and breast malignancies. 

One area of interest for research is the investigation of polyherbal formulations for 

cancer treatment. More research in this field is required, with an emphasis on various kinds and 

varied plant and product combinations. One should be careful to concentrate on incompatible 

combinations when creating polyherbal medicines. The plants selected should not be in 

viruddha combinations. Therefore, clinical trials must be conducted on polyherbal 

combinations before marketing. The benefits of polyherbal formulations include their high 

efficacy in treating a wide range of illnesses. They have a wide pharmaceutical range. They are 

also cost-effective, available easily, and natural [47]. A polyherbal combination of green tea, 
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simvastatin, and curcumin showed potential to overcome resistance and improve therapeutic 

outcomes in oral SCC [48-50].  

6. Limitations and Regulatory Process 

In polyherbal formulations, there are limitations such as inconsistent sourcing of plant 

materials, seasonal challenges in collection, a very tedious isolation process, and difficulty in 

ensuring consistent potency across batches of sample formulations. Another constraint is 

limited clinical evidence, takes a long time to cure, and sometimes affects normal cells. In 

terms of safety, no higher level of toxicity has been reported for the natural product. The Food 

Safety and Standards Authority of India, a government agency in India, will allow us to 

commercialise the polyherbal products if we demonstrate, through in vitro, in vivo, in silico, 

and clinical trials, that they exhibit greater inhibitory activity against cancer. The Food and 

Drug Administration in the United States must approve the product for worldwide markets.  

7. Conclusion 

This review article discusses herbs, herbal products, and polyherbal formulations that 

can slow the proliferation of cancer, particularly squamous cell carcinoma. Through 

angiogenesis, immunity, apoptosis, and cell cycle arrest, polyherbal combinations demonstrate 

anticancer activity in vitro and in vivo, as well as in clinical studies against several cancer 

types. Even in palliative care or to lessen treatment-related side effects, these polyherbal 

combinations can be used. The synergistic impact of the compounds present gives the 

polyherbal formulation its advantage. A polyherbal formulation with synergistic effects shows 

greater activity against squamous cell carcinoma; its exact mechanism of action needs to be 

explored in clinical trials. 

Author Contributions 

Conceptualization, SAY; writing—original draft preparation, FSK; writing—review and 

editing, SAY;  All authors have read and agreed to the published version of the manuscript. 

Institutional Review Board Statement 

Not applicable. 

Informed Consent Statement 

Not applicable. 

Data Availability Statement 

No new data were created or analyzed in this study.  

Funding 

Not applicable. 

 

 

 

https://doi.org/10.33263/LIANBS144.232
https://nanobioletters.com/


https://doi.org/10.33263/LIANBS144.232  

 https://nanobioletters.com/ 8 of 11 

 

Acknowledgments 

The authors are grateful to the Karpagam Academy of Higher Education for providing a 

laboratory to complete this review article.  

Conflicts of Interest 

All the authors declare no conflict of interest. 

References 

1. Bray, F.; Laversanne, M.; Sung, H.; Ferlay, J.; Siegel, R.L.; Soerjomataram, I.; Jemal, A. Global cancer 

statistics 2022: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 

countries. CA-Cancer J. Clin. 2024, 74, 229-263, https://doi.org/10.3322/caac.21834.  

2. Méndez-López, L.F. Revisiting Epithelial Carcinogenesis. Int. J. Mol. Sci. 2022, 23, 7437, 

https://doi.org/10.3390/ijms23137437.  

3. Jin, H.; Liao, S.; Yao, F.; Li, J.; Xu, Z.; Zhao, K.; Xu, X.; Sun, S. Insight into the Crosstalk between 

Photodynamic Therapy and Immunotherapy in Breast Cancer. Cancers 2023, 15, 1532, 

https://doi.org/10.3390/cancers15051532.  

4. Pallie, M.S.; Perera, P.K.; Kumarasinghe, N.; Arawwawala, M.; Goonasekara, C.L. Ethnopharmacological 

Use and Biological Activities of Tragia involucrata L. Evid. Based Complement. Alternat. Med. 2020, 

2020, 8848676, https://doi.org/10.1155/2020/8848676.  

5. Asma, S.T.; Acaroz, U.; Imre, K.; Morar, A.; Shah, S.R.A.; Hussain, S.Z.; Arslan-Acaroz, D.; Demirbas, 

H.; Hajrulai-Musliu, Z.; Istanbullugil, F.R.; Soleimanzadeh, A.; Morozov, D.; Zhu, K.; Herman, V.; Ayad, 

A.; Athanassiou, C.; Ince, S. Natural Products/Bioactive Compounds as a Source of Anticancer Drugs. 

2022, 14, 6203, https://doi.org/10.3390/cancers14246203.  

6. Gnanaselvan, S.; Yadav, S.A.; Manoharan, S.P.; Pandiyan, B. Uncovering the Anticancer Potential of 

Phytomedicine and Polyherbal’s Synergism against Cancer—A Review. Biointerface Res. Appl. Chem 

2023, 13, 356, https://doi.org/10.33263/BRIAC134.356.  

7. Kumar, M.; Rawat, S.; Nagar, B.; Kumar, A.; Pala, N.A.; Bhat, J.A.; Bussmann, R.W.; Cabral-Pinto, M.; 

Kunwar, R. Implementation of the Use of Ethnomedicinal Plants for Curing Diseases in the Indian 

Himalayas and Its Role in Sustainability of Livelihoods and Socioeconomic Development. Int. J. Environ. 

Res. Public Health 2021, 18, 1509, https://doi.org/10.3390/ijerph18041509.  

8. Dehelean, C.A.; Marcovici, I.; Soica, C.; Mioc, M.; Coricovac, D.; Iurciuc, S.; Cretu, O.M.; Pinzaru, I. 

Plant-Derived Anticancer Compounds as New Perspectives in Drug Discovery and Alternative Therapy. 

Molecules 2021, 26, 1109, https://doi.org/10.3390/molecules26041109.  

9. Lee, T.-Y.; Tseng, Y.-H. The Potential of Phytochemicals in Oral Cancer Prevention and Therapy: A 

Review of the Evidence. Biomolecules 2020, 10, 1150, https://doi.org/10.3390/biom10081150.  

10. In, L.L.A.; Arshad, N.M.; Ibrahim, H.; Azmi, M.N.; Awang, K.; Nagoor, N.H. 1’-Acetoxychavicol acetate 

inhibits growth of human oral carcinoma xenograft in mice and potentiates cisplatin effect via 

proinflammatory microenvironment alterations. BMC Complement. Med. Ther. 2012, 12, 179, 

https://doi.org/10.1186/1472-6882-12-179.  

11. Utispan, K.; Niyomtham, N.; Yingyongnarongkul, B.-e.; Koontongkaew, S. Ethanolic Extract of Ocimum 

sanctum Leaves Reduced Invasion and Matrix Metalloproteinase Activity of Head and Neck Cancer Cell 

Lines. Asian Pac. J. Cancer Prev. 2020, 21, 363-370, https://doi.org/10.31557/APJCP.2020.21.2.363.  

12. Prakash, S.; Radha; Kumar, M.; Kumari, N.; Thakur, M.; Rathour, S.; Pundir, A.; Sharma, A.K.; Bangar, 

S.P.; Dhumal, S.; Singh, S.; Thiyagarajan, A.; Sharma, A.; Sharma, M.; Changan, S.; Sasi, M.; Senapathy, 

M.; Pradhan, P.C.; Garg, N.K.; Ilakiya, T.; Nitin, M.; Abdel-Daim, M.M.; Puri, S.; Natta, S.; Dey, A.; 

Amarowicz, R.; Mekhemar, M. Plant-Based Antioxidant Extracts and Compounds in the Management of 

Oral Cancer. Antioxidants 2021, 10, 1358, https://doi.org/10.3390/antiox10091358.  

13. Pathak, G.; Singh, S.; Kumari, P.; Raza, W.; Hussain, Y.; Meena, A. Cirsimaritin, a lung squamous 

carcinoma cells (NCIH-520) proliferation inhibitor. J. Biomol. Struct. Dyn. 2021, 39, 3312-3323, 

https://doi.org/10.1080/07391102.2020.1763198.  

https://doi.org/10.33263/LIANBS144.232
https://nanobioletters.com/
https://doi.org/10.3322/caac.21834
https://doi.org/10.3390/ijms23137437
https://doi.org/10.3390/cancers15051532
https://doi.org/10.1155/2020/8848676
https://doi.org/10.3390/cancers14246203
https://doi.org/10.33263/BRIAC134.356
https://doi.org/10.3390/ijerph18041509
https://doi.org/10.3390/molecules26041109
https://doi.org/10.3390/biom10081150
https://doi.org/10.1186/1472-6882-12-179
https://doi.org/10.31557/APJCP.2020.21.2.363
https://doi.org/10.3390/antiox10091358
https://doi.org/10.1080/07391102.2020.1763198


https://doi.org/10.33263/LIANBS144.232  

 https://nanobioletters.com/ 9 of 11 

 

14. Qazi, A.K.; Siddiqui, J.A.; Jahan, R.; Chaudhary, S.; Walker, L.A.; Sayed, Z.; Jones, D.T.; Batra, S.K.; 

Macha, M.A. Emerging therapeutic potential of graviola and its constituents in cancers. Carcinogenesis 

2018, 39, 522-533, https://doi.org/10.1093/carcin/bgy024.  

15. Guo, Y.; Liu, H.; Chen, Y.; Yan, W. The effect of allicin on cell proliferation and apoptosis compared to 

blank control and cis-platinum in oral tongue squamous cell carcinoma. OncoTargets Ther. 2020, 13, 

13183–13189, https://doi.org/10.2147/OTT.S178718.  

16. Suzuki, R.; Matsushima, Y.; Okudaira, N.; Sakagami, H.; Shirataki, Y. Cytotoxic components against 

human oral squamous cell carcinoma isolated from Andrographis paniculata. Anticancer Res. 2016, 36, 

5931-5935, https://doi.org/10.21873/anticanres.11180.  

17. Hsieh, M.-J.; Lin, C.-C.; Lo, Y.-S.; Chuang, Y.-C.; Ho, H.-Y.; Chen, M.-K. Chrysosplenol D Triggers 

Apoptosis through Heme Oxygenase-1 and Mitogen-Activated Protein Kinase Signaling in Oral Squamous 

Cell Carcinoma. Cancers 2021, 13, 4327, https://doi.org/10.3390/cancers13174327.  

18. Kranthi, K.K.T.; Abdul, B.B.; Jaganathan, K.; Geereddy, B.R.; Siddavaram, N. Gedunin, A Neem 

Limonoid in Combination with Epalrestat Inhibits Cancer Hallmarks by Attenuating Aldose Reductase-

Driven Oncogenic Signaling in SCC131 Oral Cancer Cells. Anti-Cancer Agents Med. Chem. 2018, 18, 

2042-2052, https://doi.org/10.2174/1871520618666180731093433.  

19. Yang, X.Q.; Zheng, H.; Ye, Q.; Li, R.Y.; Chen, Y. Essential oil of Cinnamon exerts anti-cancer activity 

against head and neck squamous cell carcinoma via attenuating epidermal growth factor receptor - tyrosine 

kinase. J. BUON 2015, 20, 1518-1525. 

20. Chen, C.-Y.; Yen, C.-Y.; Wang, H.-R.; Yang, H.-P.; Tang, J.-Y.; Huang, H.-W.; Hsu, S.-H.; Chang, H.-W. 

Tenuifolide B from Cinnamomum tenuifolium Stem Selectively Inhibits Proliferation of Oral Cancer Cells 

via Apoptosis, ROS Generation, Mitochondrial Depolarization, and DNA Damage. Toxins 2016, 8, 319, 

https://doi.org/10.3390/toxins8110319.  

21. Potikanond, S.; Chiranthanut, N.; Khonsung, P.; Teekachunhatean, S. Cytotoxic Effect of Coscinium 

fenestratum on Human Head and Neck Cancer Cell Line (HN31). Evid.-Based Complementary Altern. 

Med. 2015, 2015, 701939, https://doi.org/10.1155/2015/701939.  

22. Liu, T.; Long, T.; Li, H. Curcumin suppresses the proliferation of oral squamous cell carcinoma through a 

specificity protein 1/nuclear factor‑κB‑dependent pathway. Exp. Ther. Med. 2021, 21, 202, 

https://doi.org/10.3892/etm.2021.9635.  

23. Hassabou, N.F.; Farag, A.F. Anticancer effects induced by artichoke extract in oral squamous carcinoma 

cell lines. J. Egypt. Natl. Canc. Inst. 2020, 32, 17, https://doi.org/10.1186/s43046-020-00026-4.  

24. Huang, Y.-C.; Lee, P.-C.; Wang, J.J.; Hsu, Y.-C. Anticancer Effect and Mechanism of Hydroxygenkwanin 

in Oral Squamous Cell Carcinoma. Front. Oncol. 2019, 9, 911, https://doi.org/10.3389/fonc.2019.00911.  

25. Silva, V.A.O.; Rosa, M.N.; Tansini, A.; Oliveira, R.J.S.; Martinho, O.; Lima, J.P.; Pianowski, L.F.; Reis, 

R.M. In vitro screening of cytotoxic activity of euphol from Euphorbia tirucalli on a large panel of human 

cancer‑derived cell lines. Exp. Ther. Med. 2018, 16, 557-566, https://doi.org/10.3892/etm.2018.6244.  

26. Keshava, R.; Muniyappa, N.; Gope, R.; Ramaswamaiah, A.S. Anti-cancer effects of Imperata cylindrica 

leaf extract on human oral squamous carcinoma cell line SCC-9 in vitro. Asian Pac. J. Cancer Prev. 2016, 

17, 1891-1898, https://doi.org/10.7314/APJCP.2016.17.4.1891.  

27. Venuprasad, MP; Kandikattu, HK; Razack, S; Amruta N, Khanum F. Chemical composition of Ocimum 

sanctum by LC-ESI–MS/MS analysis and its protective effects against smoke induced lung and neuronal 

tissue damage in rats. Biomedicine & Pharmacotherapy. 2017 Jul 1;91:1-2. 

https://doi.org/10.1016/j.biopha.2017.04.011. 

28. Siddiqui, S.; Ahamad, M.S.; Jafri, A.; Afzal, M.; Arshad, M. Piperine Triggers Apoptosis of Human Oral 

Squamous Carcinoma Through Cell Cycle Arrest and Mitochondrial Oxidative Stress. Nutr. Cancer 2017, 

69, 791-799, https://doi.org/10.1080/01635581.2017.1310260.  

29. Sato, D.; Kondo, S.; Yazawa, K.; Mukudai, Y.; Li, C.; Kamatani, T.; Katsuta, H.; Yoshihama, Y.; Shirota, 

T.; Shintani, S. The potential anticancer activity of extracts derived from the roots of Scutellaria baicalensis 

on human oral squamous cell carcinoma cells. Mol. Clin. Oncol. 2013, 1, 105-111, 

https://doi.org/10.3892/mco.2012.14.  

30. Choi, B.-B.; Choi, J.H.; Park, S.-R.; Kim, J.-Y.; Hong, J.-W.; Kim, G.-C. Scutellariae radix Induces 

Apoptosis in Chemoresistant SCC-25 Human Tongue Squamous Carcinoma Cells. Am. J. Chin. Med. 2015, 

43, 167-181, https://doi.org/10.1142/S0192415X15500111.  

31. Li, C.; Lin, G.; Zuo, Z. Pharmacological effects and pharmacokinetics properties of Radix Scutellariae and 

its bioactive flavones. Biopharm. Drug Dispos. 2011, 32, 427–445, https://doi.org/10.1002/bdd.771.  

https://doi.org/10.33263/LIANBS144.232
https://nanobioletters.com/
https://doi.org/10.1093/carcin/bgy024
https://doi.org/10.2147/OTT.S178718
https://doi.org/10.21873/anticanres.11180
https://doi.org/10.3390/cancers13174327
https://doi.org/10.2174/1871520618666180731093433
https://doi.org/10.3390/toxins8110319
https://doi.org/10.1155/2015/701939
https://doi.org/10.3892/etm.2021.9635
https://doi.org/10.1186/s43046-020-00026-4
https://doi.org/10.3389/fonc.2019.00911
https://doi.org/10.3892/etm.2018.6244
https://doi.org/10.7314/APJCP.2016.17.4.1891
https://doi.org/10.1080/01635581.2017.1310260
https://doi.org/10.3892/mco.2012.14
https://doi.org/10.1142/S0192415X15500111
https://doi.org/10.1002/bdd.771


https://doi.org/10.33263/LIANBS144.232  

 https://nanobioletters.com/ 10 of 11 

 

32. Vijaybabu, K.; Punnagai, K. In-vitro antiproliferative effects of ethanolic extract of Vanilla planifolia leaf 

extract against A431 human epidermoid carcinoma cells. Biomed. Pharmac. J. 2019, 12, 1141-1146, 

https://dx.doi.org/10.13005/bpj/1742.  

33. George, B.P.; Chandran, R.; Abrahamse, H. Role of Phytochemicals in Cancer Chemoprevention: Insights. 

Antioxidants 2021, 10, 1455, https://doi.org/10.3390/antiox10091455.  

34. Lakshmi, T.; Ezhilarasan, D.; Nagaich, U.; Vijayaragavan, R. Acacia catechu ethanolic seed extract triggers 

apoptosis of SCC-25 cells. Pharmacogn. Mag. 2017, 13, S405-S411, 

https://doi.org/10.4103/pm.pm_458_16.  

35. Majumder, I.; Paul, S.; Kundu, R. Induction of autophagy in human cervical cancer cell line (siha) by 

Chaetomorpha linum (Muller) KÃœTZ. Int. J. Pharm. Pharm. Sci. 2018, 10, 74-81, 

https://doi.org/10.22159/ijpps.2018v10i6.24593.  

36. Karole, S.; Shrivastava, S.; Thomas, S.; Soni, B.; Khan, S.; Dubey, J.; Dubey, S.P.; Khan, N.; Jain, D.K. 

Polyherbal Formulation Concept for Synergic Action: A Review. J. Drug Deliv. Ther. 2019, 9, 453-466, 

https://doi.org/10.22270/jddt.v9i1-s.2339.  

37. George, S.K.; Rajesh, R.; Kumar S, S.; Sulekha, B.; Balaram, P. A polyherbal ayurvedic drug – Indukantha 

Ghritha as an adjuvant to cancer chemotherapy via immunomodulation. Immunobiology 2008, 213, 641-

649, https://doi.org/10.1016/j.imbio.2008.02.004.  

38. Ravindran, D.; Hariharan, I.; Muwonge, R.; Kumar, R.R.; Pillai, M.R.; Ramadas, K. Efficacy of Varunadi 

Ghritha (polyherbal compound) in treated head and neck cancer cases as a biological response modifier. 

AYU 2014, 35, 168-174, https://doi.org/10.4103/0974-8520.146236.  

39. Charak, S.; Sharma, M.; Porte, S.M. In vitro evaluation of anticancer activity (efficacy) of a novel ayurvedic 

polyherbal formulation on human oral carcinoma cell line SCC-40. South Asian J. Cancer 2021, 10, 211-

212, https://doi.org/10.1055/s-0041-1735335.  

40. Kalam, S.; Soujanya, K.; Mahendar, P.; Begum, S. In vitro antioxidant and cytotoxic activities of new 

herbal ointments. ndian J. Pharm. Educ. Res. 2016, 50, S1-S10, https://doi.org/10.5530/ijper.50.2.12.  

41. Ganapathy, P.; Elumalai, K.; Arumugam, M.K.; Amulya, C.S.; Manivel, R. Anticancer potential of Siddha 

formulations against oral cancer cell line in vitro. Trends Med. 2019, 19, 1-6.  

42. Shukla, S.; Bharti, A.C.; Hussain, S.; Mahata, S.; Hedau, S.; Kailash, U.; Kashyap, V.; Bhambhani, S.; 

Roy, M.; Batra, S.; Talwar, G.P.; Das, B.C. Elimination of high-risk human papillomavirus type HPV16 

infection by ‘Praneem’ polyherbal tablet in women with early cervical intraepithelial lesions. J. Cancer 

Res. Clin. Oncol. 2009, 135, 1701-1709, https://doi.org/10.1007/s00432-009-0617-1.  

43. Aphale, S.; Pandita, S.; Raina, P.; Mishra, J.N.; Kaul-Ghanekar, R. Phytochemical standardization of 

panchavalkala: An ayurvedic formulation and evaluation of its anticancer activity in cervical cancer cell 

lines. Pharmacogn. Mag. 2018, 14, 554-560, https://doi.org/10.4103/pm.pm_252_18.  

44. Basu, P.; Dutta, S.; Begum, R.; Mittal, S.; Dutta, P.D.; Bharti, A.C.; Panda, C.K.; Biswas, J.; Dey, B.; 

Talwar, G.P. Clearance of cervical human papillomavirus infection by topical application of curcumin and 

curcumin containing polyherbal cream: a phase II randomized controlled study. Asian Pac. J. Cancer Prev. 

2013, 14, 5753-5759, https://doi.org/10.7314/APJCP.2013.14.10.5753.  

45. Talwar, G.P.; Sharma, R.; Singh, S.; Das, B.C.; Bharti, A.C.; Sharma, K.; Singh, P.; Atrey, N.; Gupta, J.C. 

BASANT, a polyherbal safe microbicide eliminates HPV-16 in women with early cervical intraepithelial 

lesions. J. Cancer Ther. 2015, 6, 1163, https://doi.org/10.4236/jct.2015.614126.  

46. Nithishkumar, G.; Guhan, R.; Indumathy, K.; Senniappan, P.; Pavithra, P. Design, Development and 

Standardization of Novel Polyherbal Syrup against Skin Cancer. Int. J. Pharm. Pharm. Res. 2023, 27, 116-

123. 

47. Parasuraman, S.; Thing, G.S.; Dhanaraj, S.A. Polyherbal formulation: Concept of ayurveda. Pharmacogn. 

Rev. 2014, 8, 73-80, https://doi.org/10.4103/0973-7847.134229.  

48. Punia, R.; Ali, M.; Shamsi, Y.; Singh, R.P. A Polyherbal Formulation Habb-e-Ustukhuddus Induces 

Apoptosis and Inhibits Cell Migration in Lung and Breast Cancer Cells without Any Toxicity in Mice. 

Asian Pac. J. Cancer Prev. 2023, 24, 2713-2727, https://doi.org/10.31557/APJCP.2023.24.8.2713.  

49. Biçer, A.; López-Henares, P.; Molero-Magariño, M.; Feu-Llauradó, A.; Sabariego-Navarro, M.; Bayod, S.; 

Padilla, L.; Taco, M.R.; Larriba, S.; Pérez-Riba, M.; Serrano-Candelas, E. The PxIxIT motif of the RCAN3 

inhibits angiogenesis and tumor progression in Triple Negative breast cancer in immunocompetent mice. 

Carcinogenesis 2022, 43, 808-812, https://doi.org/10.1093/carcin/bgac049.  

50. Wang, J.; Zhang, Z.; Li, Q.; Hu, Z.; Chen, Y.; Chen, H.; Cai, W.; Du, Q.; Zhang, P.; Xiong, D.; Ye, S. 

Network pharmacology and molecular docking reveal the mechanisms of curcumin activity against 

https://doi.org/10.33263/LIANBS144.232
https://nanobioletters.com/
https://dx.doi.org/10.13005/bpj/1742
https://doi.org/10.3390/antiox10091455
https://doi.org/10.4103/pm.pm_458_16
https://doi.org/10.22159/ijpps.2018v10i6.24593
https://doi.org/10.22270/jddt.v9i1-s.2339
https://doi.org/10.1016/j.imbio.2008.02.004
https://doi.org/10.4103/0974-8520.146236
https://doi.org/10.1055/s-0041-1735335
https://doi.org/10.5530/ijper.50.2.12
https://doi.org/10.1007/s00432-009-0617-1
https://doi.org/10.4103/pm.pm_252_18
https://doi.org/10.7314/APJCP.2013.14.10.5753
https://doi.org/10.4236/jct.2015.614126
https://doi.org/10.4103/0973-7847.134229
https://doi.org/10.31557/APJCP.2023.24.8.2713
https://doi.org/10.1093/carcin/bgac049


https://doi.org/10.33263/LIANBS144.232  

 https://nanobioletters.com/ 11 of 11 

 

esophageal squamous cell carcinoma. Front. Pharmacol. 2024, 15, 128261, 

https://doi.org/10.3389/fphar.2024.1282361.  

Publisher’s Note & Disclaimer 

The statements, opinions, and data presented in this publication are solely those of the individual author(s) and 

contributor(s) and do not necessarily reflect the views of the publisher and/or the editor(s). The publisher and/or 

the editor(s) disclaim any responsibility for the accuracy, completeness, or reliability of the content. Neither the 

publisher nor the editor(s) assume any legal liability for any errors, omissions, or consequences arising from the 

use of the information presented in this publication. Furthermore, the publisher and/or the editor(s) disclaim any 

liability for any injury, damage, or loss to persons or property that may result from the use of any ideas, methods, 

instructions, or products mentioned in the content. Readers are encouraged to independently verify any 

information before relying on it, and the publisher assumes no responsibility for any consequences arising from 

the use of materials contained in this publication. 

 

https://doi.org/10.33263/LIANBS144.232
https://nanobioletters.com/
https://doi.org/10.3389/fphar.2024.1282361

