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Abstract 
Introduction: The oral cancer includes various kinds of malignant neoplasms developed in the mouth. The 

present study aims at applying the grape seed extract in dentistry (systematic review study). 

Materials and methods: In this systematic review study, the articles of databases of Google Scholar, 

PubMed and SCOPUS were searched within 2000-2020. All information was classified in a table. 

Results: In searching the mentioned databases for conducted preclinical systematic review study and 
concerning the intended time interval, 101 articles were found connected to the searched words through 
the abstracts. Once the repetitive titles and articles were deleted, 101 articles were selected, and then 
reduced to 22 by the assessment team. The full texts of these 22 articles were reviewed. For final 
selection, out of the articles, 10 ones had the inclusion criteria which contained the study objectives. 
Conclusion: The grape seed extract contains active compounds such as anthocyanin, proanthocyanidins 
and procyanidins leading to the induction of apoptosis in the malignant cells. The experimental and animal 
studies 
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Introduction 
After the cardiovascular diseases, cancer is known as the most common cause for death among the 

societies. Cancer depends on factors such as age, gender and genetic background [1]. Oral cancer accounts 

for less than 3% of all cancer, but it is the 11th common cancer around the world [2]. The oral cancer 

includes various types of malignant neoplasms developing inside the mouth [1, 3]. These cancers include 

the tumors of lip, tongue, gum, mouth floor, hard and soft palates, tonsils, salivary glands, oropharynx, 

nasopharynx and hypopharynx [1-4]. Over 90% of oral cancer cases are of type Squamous Cell Carcinoma 

and about 9% of cancers include the carcinomas of salivary glands, sarcoma and lymphomas [1].  

 

The mandibular and oral cavity cancer is basically treated by surgery and radiotherapy [5]. During the 

recent year, regarding the low side effects and low costs as well as the promising impacts, use of the 

natural compounds to cope with the cancer has been taken into account. Nowadays, numerous plant 

compounds with different biological impacts are separated and entered the novel pharmaceutical science 

[6,7]. Grape seed extract (GSE) is such compound. The grape seed extract has a wide range of medical and 

pharmaceutical effects such as anti-oxidative, anti-inflammatory and antimicrobial activities [8]. Using 

GSE locally speeds up and facilitates the skin lesions [9]. Due to having antioxidants, GSE acts as a factor 

to protect from the free radicals [10].  Grape contains active compounds such as flavonoids, polyphenols, 

anthocyanin, proanthocyanidins and procyanidins [11]. In biological terms, these active compounds have 

cellular toxicity, anticancer and antimicrobial effects by the intervention made in different biological 

pathways. 

 

Tong et al. [12] showed that the compounds found in grape seed are able to improve the activation of 

immune system functioning and antitumor impacts through stimulating the immune system. In a systemic 

study, Olaku et al. [13] investigated the role of grape seed extract in treating the toxicity by radiotherapy 

and suggested that both types of extract (grape seed extract (GSE) and grape peel extract (GPE)) reduce 

the impacts of chemotherapy cytotoxicity or radiotherapy on the natural cells. In view of the various 

impacts of grape seed extract on dentistry, we investigated the impact of grape seed extract on the oral 

cancer in this systematic review study (Figure 1). 

 

 

animal studies confirm the impact of grape seed extract on treatment of oral cancer cells. Therefore, it is 

necessary to conduct the clinical trial studies in the field of use of the grape seed extract as the therapeutic 

supplement in treating the oral cancer.  

 
Keywords 
Oral cancer; Grape seed extract; Oral squamous cell carcinoma 
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Figure 1: PRISMA flow. 

 

Materials and Methods 
Regarding the main approach of this study in line with the comprehensive review and study, the evidence 

and studies conducted in connection to use of grape seed extract in oral cancer were reviewed. The figure 

1 shows the process of PRISMA selection. The articles of databases of Google Scholar, PubMed and 

SCOPUS were searched within 2000-2020. The articles were selected by reviewing the titles and their 

abstracts and from the bibliographies of the selected articles. 

 

The keywords used to search for the articles were selected by PICO (P: "Oral Cancer", I: "Grape Seed 

Extract", C: "Standard Treatment" and O:"The Effect of Treatment"). The keywords used for searching the 

articles were mouth cancer, grape seed, oral tumor, oral cancer, extract. 

 

The inclusion criteria for all articles entered this review are: 

1) Paying attention to years of 2000 to 2020; 

2) Selecting the original articles with given methodology connected to the topic; 

3) Selecting the article related to the treatment by grape seed extract among the patients with oral 

cancer. 

The exclusion criteria for the articles deleted from the review are: 

1) Review studies, reports of case and letters and questionnaires; 
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2) Articles with insufficient quality. 

 

Once the articles were selected in accordance with the inclusion and exclusion criteria, different sections 

of article including the primary information of article (journal, year of publication and authors), title and 

objective of article, methodology and results were separated so that the reviewer has the single blind 

conditions to the article information while reading the articles and has no role in extracting the results 

over a special factor or well-known researcher and accordingly, he does not enter the review of articles 

of reviewers' bias type.  

 

Results  

In the review search of the aforementioned databases and concerning the intended time interval, 220 

articles were found connected to the searched words through the abstracts. Once their titles and abstracts 

were studies, 101 articles were selected, and then reduced to 22 by the assessment team. For final 

selection, out of the articles, 10 ones had the inclusion criteria with the study objectives (Table 1). 

 

Year  Title Population of 

Study 

Type of Study Outcome Criteria 

2014 Evaluation of the cytotoxic 

activitiy of 

hydromethanolic grape 

seed extract in oral 

squamous cell carcinoma 

(KB cell line) 

Oral squamous 

cell carcinoma 

KB cell line 

In vitro KB Cancer Cell 

Apoptosis 

2001 Protective effects of 

antioxidants against 

smokeless tobacco-induced 

oxidative stress and 

modulation of Bcl-2 and 

p53 genes in human oral 

keratinocytes 

Oral 

keratinocytes 

under the 

oxidative stress 

of chewing 

tobacco 

In vitro Decreased gene 

expression 

Bcl-2, p53 

 

2011 Cranberry and grape seed 

extracts inhibit the 

proliferative phenotype of 

oral squamous cell 

carcinomas 

oral squamous 

cell carcinomas 

In vitro Inducing properties 

of apoptosis on 

CAL27 cells 

2011 Inhibition of oral cancer 

growth in vitro is 

modulated through 

differential signaling 

pathways by over-the-

counter proanthocyanidin 

supplements 

oral squamous 

cell carcinomas 

In vitro Increasment of 

apoptotic 

molecules such as 

caspase-2 and 

caspase-8 
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2012 The chemoadjuvant 

potential of grape seed 

procyanidins on p53-

related cell death in oral 

cancer cells. Journal of Oral 

Pathology and Medicine 

oral squamous 

cell carcinomas 

In vitro P53-associated cell 

death 

2000 Selective cytotoxic activity 

of grape peel and seed 

extracts against oral tumor 

cell lines 

Oral tumor 

cells 

 

Comparative 

Grape skin 

and kernels 

Production of 

sodium ascorbate 

radical 

2017 Grape seed 

proanthocyanidins inhibit 

the proliferation, migration 

and invasion of tongue 

squamous cell carcinoma 

cells through suppressing 

the protein kinase 

B/nuclear factor-κB 

signaling pathway 

Squamous cell 

carcinoma of 

the tongue 

 

In vitro Suppression of 

protein kinase B 

and nuclear factor 

κB signaling 

pathway 

 

2015 Concentration effects of 

grape seed extracts in anti-

oral cancer cells involving 

differential apoptosis, 

oxidative stress 

Oral cancer 

 

In vitro Apoptosis, reactive 

oxygen species 

(ROS), 

mitochondrial 

function and DNA 

damage 

 

2015 Grape seed extract and 

resveratrol prevent 4-

nitroquinoline 1-oxide 

induced oral tumorigenesis 

in mice by modulating 

AMPK activation and 

associated biological 

responses 

Oral 

tumorigenesis 

 

In vivo 

Case-Control 

Pernoplastic and 

neoplastic lesions 

2016 Natural chemopreventive 

alternatives in oral cancer 

chemoprevention 

Oral cancer In vivo 

Case-Control 

MDA, GSH 

Serum and tissue 

 

Table 1: Qualitative information from reviewing the articles [1-31]. 

 

Seven studies were experimental, one study in comparative-experimental and two studies as the animal 

research. In connection to the research objective, no clinical trial and systematic review studies were 

conducted. Hence, the present study is a preclinical systematic review study (Table 2). 
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Results  

1  
Hydromethanolic extract of black grape seed is able to control the growth and property of 

cellular toxicity on KB cancer cells and causes the induction of apoptosis in this KB cellular line. 

2 
Using the GSPE has significantly expressed the p53 gene. The expression of anti-apoptotic Bcl-2 

gene increases considerably after the incubation by GSPE. 

3 

The grape seed corn extract not only harnesses the proliferation of oral cancer, but also the 

mechanism of such harness likely acts through creating the main regulators of apoptosis in this 

line. 

4 
50-70 mg concentration of proanthocyanidins (PAC) for 24 hours increases the expression of 

caspase-2 and caspase-8 and consequently leads to apoptosis.  

5 

Anti-proliferative impact of GSP is connected to the status of p53 gene in OSCC cells. GSP shows 

the chemical potential through the occlusion of cellular cycle and induction of apoptosis. GSP 

may play a role as a chemical and new preventive material for OSCC. 

6 

The grape seed extract had more cytotoxic activity against the cancer cells than the grape peel 

extract. GSP removes selectively two lines of human oral tumor and has higher efficiency in 

fibroblasts of human gum. These extracts produce the radical in alkaline conditions and increase 

the intensity of sodium ascorbate radical in higher concentrations. On the other hand, lower 

concentration of these extracts reduces the intensity of sodium ascorbate radical a bit and 

destroys the superoxide onion. These properties of grape seed extract show their possible 

application to prevent the cancer. 

7 

Through suppression of signaling pathways of Akt/NF-kB, GSP prevents the proliferation, 

immigration and attack of Tca8113 cells. This indicates that GSP may act as a possibly new 

preventive chemical against the tongue squamous cell carcinoma (TSCC).  

8 

High concentrations of GSE prevents the proliferation of oral cancer Ca9-22 cells. In high 

concentration of GSE, ROS production and mitochondria depolarization increased. High 

concentrations of GSE damages the DNA based on γH2AX. Differential concentrations of GSE may 

have different anti-proliferative performance against the oral cancer cells in terms of apoptosis, 

oxidative stress and DNA damage.  

9 

Upon beginning and after the emergence of oral cancer, the grape seed extract decreases the 

local and general oxidative stress and dysplasia intensity. Once the cancer began, the grape seed 

extract and curcumin showed the same effects.  

10 

These findings show that the grape seed extract and resveratrol can prevent the oral tumor 

through activating the AMPK and as a result, avoiding the proliferation and development of 

apoptosis and autophagy.  

 

Table 2: Results of the study in the tabular form. 

 

To evaluate the risk of bias, JBI (Joanna Briggs Institute) checklist for quasi-experimental studies was used. 

In the under-study researches, except two animal studies, other studies were experimental without any 

control group. In JBI checklist, except two items, i.e., 4 and 6, others were established. In animal studies, 

all items of checklist were established. Generally speaking, this study had a high risk of bias.  

 

Discussion 
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Studies have shown that the grape seed extract has preventive and inhibitory properties against the 

cancer [14,15]. Results of this study revealed that despite the impact of grape seed extract on cancer, no 

clinical study is registered in databases and studies are only experimental and animal researches. 

Therefore, the results of this systematic study is a preclinical review. Results indicated that numerous 

experimental studies imply the apoptotic property of grape seed extract in oral cancer cells. In this line, 

Chatelain et al. [16] showed that the grape seed extract creates the main regulators of apoptosis of oral 

cancer cells. Aghbali et al. [17] also argued that the hydromethanolic extract of black grape seed is able 

to inhibit the growth and property of cellular toxicity on KB cancer cells and leads to the induction of 

apoptosis in this KB cell line. 

 

Apoptosis is a natural cellular incident and includes a special kind of cellular death occurring in absence 

of inflammation. Removal of unexpected cells in many multicellular and even unicellular creatures is 

organized by this process. Expression of p53 gene is among the main regulators of apoptosis [18]. In an 

experimental study, Bagchi et al. [14] showed that using GSPE significantly results in the expression in p53 

gene in oral Keratinocyte cells. Lin et al. [19] stated that the GSP anti-proliferative impact is connected to 

the status of p53 gene in OSCC cells. P53 is a phosphor-protein transcription which regulates the 

expression of over 2500 target gene and it is involved in various cellular processes like genome stability, 

life span, metabolism and most importantly, tumor suppressor [20]. 

 

The gene is located on the short arm of chromosome 17 (17P31.1) and has 11 exon and 20 kb in length 

[21]. This protein was initially seen as an oncogene due to high expression in tumor cells. New findings 

show that the transforming clones already used in previous studies were mutant and in contrast to the 

various mutants, the natural p53 protects the cells from oncogenes [22]. Findings revealing the changes 

in natural p53 gene in cellular cells indicated the tumor suppressing property of p53 [20]. Previous studies 

have shown that the grape seed extract has preventive and inhibitory properties against the cancers of 

breast, lung, skin, prostate, gastric and colon. On the other hand, the grape seed increases the growth 

and survival of macrophage, heart and skin cells. The proanthocyanidins existing in grape seed extract is 

also responsible for the antioxidant, anti-inflammatory, antifungal, antibacterial and ant-allergic activities 

[23]. 

 

In accordance with the studies, the antioxidant power of proanthocyanidins is 20 times higher than 

vitamin E and 50 times more than vitamin C [44]. However, most studies conducted in recent years as the 

human and animal researches indicate the vigorous biological and antioxidant impacts of this supplest on 

increasing the antioxidant capacity, decreasing the amount of malondialdehyde and oxidative pressure 

[25]. Investigating the inhibition of development of oral squamous cell carcinoma in vitro by the 

proanthocyanidins supplements, Kingsley et al. [26] showed that 50-70 μg concentration of 

proanthocyanidins (PAC) for 24 hours increases the expression of caspase-2 and caspase-8 (among the 

molecules regulating the apoptosis) and consequently leads to apoptosis. 

 

Proanthocyanidins is a kind of bioflavonoid and a very strong antioxidant which can prevent the cellular 

destructions because of free radicals and repair and empower the connective tissues and help the activity 

of enzymes [12]. Proanthocyanidins relieves the allergic responses and body immune system by reducing 
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the histamine production. This substance decreases the inflammatory [67]. In this line, Chung et al., (2012) 

showed that proanthocyanidins are able to inhibit the cellular proliferation and invasion by controlling 

the cellular cycle as well as the induction of apoptosis [15]. Another part of experimental studies indicated 

the anticancer impacts of grape seed extract in different ways. Study by Yang et al. showed that GSPs are 

likely a possible preventive chemical against the tongue squamous cell carcinoma (TSCC) [28]. Yen et al. 

[29] observed that the differential GSE concentrations can have a different anti-proliferative performance 

against the oral cancer cell in terms of apoptosis, oxidative stress and DNA damage. While expressing the 

properties of grape seed extract in preventing the cancer, Shirataki et al. [68] observed that the grape 

seed extract has more cytotoxic activity against the cancer cell than the grape peel extract. 

 

The present study showed that only two animal studies have been conducted on the impact of grape seed 

extract on the oral cancer. To investigate the impact of GSE and resveratrol (Res) on the oral tumors 

resulting from 4NQO on the rats, Shrotriya et al., showed that the GSE and resveratrol can prevent the 

oral tumor through mediating the AMPK activation, and as a result, restraining the proliferation and 

development of apoptosis and autophagy [30]. Scrobota et al. [31] compared the curcumin and grape 

extract and found out that both materials have the same impact on reduction of dysplasia intensity in the 

oral cancer of rats after the carcinogenesis. Their study had both positive and negative control samples 

[31]. Although the animal studies are so limited, concerning the positive results of all animal and 

experimental studies, it is possible to start and implement the clinical trial studies in using the 

supplements of grape seed extract to treat the oral cancers.  

 

Conclusion 
The conducted experimental and animal studies show that the grape seed extract is able to treat the 

apoptosis of oral cancer cells. In this preclinical review study, the experimental and animal studies confirm 

the impact of grape seed extract on treatment of oral cancer cells. Therefore, it seems necessary to 

conduct the clinical trial studies on using the grape seed extract as the medical supplement to treat the 

oral cancer. 

 

References 
1. Inchingolo F, Santacroce L, Ballini A, Topi S, Dipalma G, et al. (2020) Oral Cancer: A Historical Review. Int J 

Environ Res Public Health. 7(9):3168. 

2. Zhang WL, Wang SS, Wang HF, Tang YJ, Tang YL, et al. (2019) Who is who in oral cancer? Exp Cell Res. 

384(2):111634. 

3. Chakraborty D, Natarajan C, Mukherjee A. (2019) Advances in oral cancer detection. Adv Clin Chem. 91:181-

200.  

4. Gigliotti J, Madathil S, Makhoul N. (2019) Delays in oral cavity cancer. Int J Oral Maxillofac Surg. 48(9):1131-

37 

5. Mohan SP, Bhaskaran MK, George AL, Thirutheri A, Somasundaran M, et al. (2019) Immunotherapy in Oral 

Cancer, J Pharm Bioallied Sci. 11(Suppl 2):S107-S111. 

6. GM, Newman DJ. (2005) Plants as source of anti-cancer agents. J Ethnopharmacol . 100(1-2): 72-9. 

7. Chin YW, Balunas MJ, Chai HB, Kinghorn AD. (2006) Drug discovery from natural sources. AAPS J . 8(2): E239-

53. 

https://doi.org/10.52793/JCTR.2021.1(1)-09


9 

  

Research Article | Eslami H, et al. J Can Ther Res 2021, 1(1)-09. 

DOI: https://doi.org/10.52793/JCTR.2021.1(1)-09 

8. Agarwal C, Sharma Y, Zhao J, Agarwal R. (2000) A polyphenolic fraction from grape seeds causes irreversible 

growth inhibition of breast carcinoma MDA-MB468 cells by inhibiting mitogen-activated protein kinases 

activation and inducing G1 arrest and differentiation. Clin Cancer Res. 6(7): 2921-30. 

9. Wu CD. (2009) Grape products and oral health. J Nutr. 139:1818-23 

10. Mehta RG, Murillo G, Naithani R, Peng X. (2010) Cancer chemoprevention by natural products: how far have 

we come? Pharm Res. 27(6):950-61. 

11. Agarwal C, Sharma Y, Agarwal R. (2000) Anticarcinogenic effect of a polyphenolic fraction isolated from 

grape seeds in human prostate carcinoma DU145 cells: modulation of mitogenic signaling and cell-cycle 

regulators and induction of G1 arrest and apoptosis. Mol Carcinog. 28(3):129-38. 

12. Tong H, Song X, Sun X, Sun G, Du F. (2011) Immunomodulatory and antitumor activities of grape seed 

proanthocyanidins. J Agric Food Chem. 59(21):11543-7. 

13. Olaku OO, Ojukwu MO, Zia FZ, White JD. (2015) The Role of Grape Seed Extract in the Treatment of 

Chemo/Radiotherapy Induced Toxicity: A Systematic Review of Preclinical Studies. Nutr Cancer. 67(5):730-

40. 

14. Bagchi M, Kuszynski CHA, Balmoori J, Joshi SHS, Stohs SJ , et al. (2001) Protective effects of antioxidants 

against smokeless tobacco-induced oxidative stress and modulation of Bcl-2 and p53 genes in human oral 

keratinocytes. Free Radical Res. 35(2):181-194. 

15. Chung YC, Huang CC, Chen CH, Chiang HC, Chen KB, et al. (2012) Grape-seed procyanidins inhibit the in vitro 

growth and invasion of pancreatic carcinoma cells. Pancreas. 41(3): 447-54. 

16. Chatelain K, Phippen S, McCabe J, Teeters CH, O'Malley S, et al. (2011) Oral squamous cell carcinomas. Evid 

Based Complement Alternat Med. 2011:467691. 

17. Aghbali A, Vosough Hosseini S, Baradaran B, Kalbasi Gharavi N, Bandehagh A, et al. (2014) Evaluation of the 

cytotoxic activitiy of hydromethanolic grape seed extract in oral squamous cell carcinoma (KB cell line). J 

Isfahan Dent Sch. 9(6):489-97. 

18. Meier P, Finch A, Evan G. (2000) Apoptosis in development. Nature. 407 (6805):769-801 

19. Lin YSH, Chen SF, Liu CHL, Nieh SH. (2012) The chemoadjuvant potential of grape seed procyanidins on p53-

related cell death in oral cancer cells. J Oral Pathol Med. 41(4):322-31. 

20. Pappas K, J Xu, S Zairis, L Resnick-Silverman, F Abate, et al. (2017) P53 maintains baseline expression of 

multiple tumor suppressor genes. Mol Cancer Res. 15(8):1051-62. 

21. Kamada R, Y Toguchi, T Nomura, T Imagawa, K Sakaguchi. (2016) Tetramer formation of tumor suppressor 

protein P53: Structure, function, and applications. Peptide Science. 106(4): 598-612. 

22. Parrales A, T Iwakuma. (2015) Targeting Oncogenic Mutant P53 for Cancer Therapy. Frontiers in Oncology. 

5:288. 

23. Bagchi D, Sen CK, Ray SD. (2003) Molecular mechanisms of cardioprotection by a novel grape seed 

proanthocyanid in extract. Mutat Res. 523-524:87-97. 

24. Shi J, Yu J, Pohorly JE, Kakuda Y. (2003) Polyphenolics in grape seeds-biochemistry and functionality. review. 

J Med Food. 6:291-9. 

25. Maffei Facino R, Carini M, Aldini G, Berti F, Rossoni G, et al. (1996) Procyanidines from Vitis vinifera seeds 

protect rabbit heart from ischemia/reperfusion injury: antioxidant intervention and/or iron and copper 

sequestering ability. Planta Med. 62(6):495-502. 

26. Kingsley K. (2010) Inhibition of oral cancer growth in vitro is modulated through differential signaling 

pathways by over-the-counter proanthocyanidin supplements. J Dietary Supplements. (2):130-144. 

27. Chung YC, Huang CC, Chen CH, Chiang HC, Chen KB, et al. (2012) Grape-seed procyanidins inhibit the in vitro 

growth and invasion of pancreatic carcinoma cells. Pancreas. 41(3):447-54. 

https://doi.org/10.52793/JCTR.2021.1(1)-09


10 

  

Research Article | Eslami H, et al. J Can Ther Res 2021, 1(1)-09. 

DOI: https://doi.org/10.52793/JCTR.2021.1(1)-09 

28. Yang N, Gao J, Cheng X, Hou C, Yang Y, et al. (2017) Grape seed proanthocyanidins inhibit the proliferation, 

migration and invasion of tongue squamous cell carcinoma cells through suppressing the protein kinase 

B/nuclear factor-κB signaling pathway. Intern J Molecular Med. 40(6):881-1888. 

29. Yen CHY, Hou F, Yang ZHW, Tang JY, Li KT, et al. (2015) Concentration effects of grape seed extracts in anti-

oral cancer cells involving differential apoptosis, oxidative stress, and DNA damage. BMC Complement 

Altern Med. 15: 94. 

30. Shirataki Y, Kawase M, Saito S, Kurihara T, Tanaka W, et al. (2000) Selective cytotoxic activity of grape peel 

and seed extracts against oral tumor cell lines. Anticancer Res. 20(1 A): 423-426. 

31. Scrobota I. (2016) Natural chemopreventive alternatives in oral cancer chemoprevention. J Physiology and 

Pharmacology. 67(1):161-172. 

https://doi.org/10.52793/JCTR.2021.1(1)-09

