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ABSTRACT 

Introduction: Grape seed belongs to the plant family of plantain family Plantaginaceae, The plant is native to most 

of Europe and northern and central Asia, but has widely naturalized elsewhere in the world. The aim of this study 

was to overview pharmacological properties of grape seed. 

Methods: This review article was carried out by searching studies in PubMed, Medline, Web of Science, and 

IranMedex databases. The initial search strategy identified about 102 references. In this study, 44 studies were 

accepted for further screening and met all our inclusion criteria [in English, full text, therapeutic effects of Grape 

seed and dated mainly from the year 1992 to 2016.The search terms were “Grape seed”, “therapeutic properties”, 

“pharmacological effects”. 

Result: It is commonly used for its Chemotherapeutic effect, Antioxidant effect, Antitumoral effect, Biological effect, 

Antiviral and Immunoenhancing effect, Mechanical effect Antimicrobial effect, Hematopoietic effect, Anti-cancer 

effect, Antioxidant effect, wound healing, Neutrophil Respiratory Burst  

Conclusion: Although the results from this review are quite promising for the use of Grape seed as a multi-purpose 

medicinal agent, several limitations currently exist in the current literature. While Grape seed has been used 

successfully in Ayurvedic medicine for centuries, more clinical trials should be conducted to support its therapeutic 

use. It is also important to recognize that Plantago may be effective not only in isolation, but may actually have a 

potentiating effect when given in combination with other herbs or drugs. 
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INTRODUCTION 

The history of herbal remedies in the treatment of many diseases dated back to ancient times [1-24].Grapes are a type of fruit that 

grow in clusters of 15 to 300, and can be crimson, black, dark blue, yellow, green, orange, and pink [25]. "White" grapes are 

actually green in color, and are evolutionarily derived from the purple grape[26]. Mutations in two regulatory genes of white 

grapes turn off production of anthocyanins, which are responsible for the color of purple grapes [27]. Anthocyanins and 

other pigment chemicals of the larger family of polyphenols in purple grapes are responsible for the varying shades of purple in 

red wines [28]. Grapes are typically an ellipsoid shape resembling a prolate spheroid. 

Grape therapy, also known as ampelotherapy is a form of naturopathic medicine or alternative medicine that involves heavy 

consumption of grapes, including seeds, and parts of the vine, including leaves[29]. Although there is some limited evidence of 

positive benefits from the consumption of grapes for health purposes, extreme claims, such as its ability to cure cancer, have been 

widely derided as “quackery [30, 31]. 

Chemical compound 

Anthocyanins tend to be the main polyphenolics in purple grapes whereas flavan-3-ols (i.e. catechins) are the more abundant 

phenolic in white varieties [32].  The flavonols syringetin, syringetin 3-O-galactoside, laricitrin and laricitrin 3-O-galactoside are 

also found in purple grape but absent in white grape[33].  

The chemical composition of grape seeds include vitamin E (α-tocopherol), petiole [34], linoleic acid, flavonoids (resveratrol, 

quercetin and catechin, and Polyphenols (flavonoids, phenolic acids, phenolic alcohols, stilbenes and lignans)[35], procyanidins 

B4 and B6, and trimer gallate 2[36, 37]. 

RESULT 

Lung cancer  

The bioactivity of oral administration of leuco select phytosome in a lung cancer chemoprevention trial was evaluated. findings 

support the continued investigation of GSE as an anti-neoplastic and chemo preventive agent against lung cancer[38]. 

It was hypothesized that grape seed procyanidin extract exerts antineoplastic effects through modulations of on comes and their 

downstream targets. Findings reveal novel antineoplastic mechanisms by GSE and support the clinical translation of leucoselect 

phytosome as an anti-neoplastic and chemo preventive agent for lung cancer [39].  

Grape seed extract efficacy against a series of non-small-cell lung cancer cell lines against a wide range of lung cancer cells was 

examined. Because GSE is a widely-consumed dietary agent with no known untoward effects, results support future studies to 

establish GSE efficacy and usefulness against NSCLC control [40]. 

In animal study, GSPs-induced G1 cell cycle arrest was mediated through the increased expression of Cdki proteins (Cip1/p21 

and Kip1/p27). The results suggest that GSPs may represent a potential therapeutic agent for the non-small cell lung cancer [41]. 

https://en.wikipedia.org/wiki/Fruit
https://en.wikipedia.org/wiki/Mutation
https://en.wikipedia.org/wiki/Anthocyanin
https://en.wikipedia.org/wiki/Pigment
https://en.wikipedia.org/wiki/Polyphenols_in_grape
https://en.wikipedia.org/wiki/Prolate_spheroid
https://en.wikipedia.org/wiki/Naturopathic
https://en.wikipedia.org/wiki/Alternative_medicine
https://en.wikipedia.org/wiki/Quackery
https://en.wikipedia.org/wiki/Polyphenols_in_grape
https://en.wikipedia.org/wiki/Flavan-3-ol
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The chemotherapeutic effect of grape seed proanthocyanidins (GSPs) on human non-small cell lung cancer (NSCLC) cells in 

vitro and in vivo was assessed. Dietary GSPs have the ability to inhibit the growth of human NSCLC tumor xenografts grown in 

vivo in athymic nude mice [42]. 

In an in vitro study, the results indicate sequential inhibition of NO/NOS, GC, and MAPK pathways by GSPs in mediating the 

inhibitory signals for cell migration, an essential step in invasion and metastasis [43]. 

Colon cancer  

The suppression of Wnt/β-catenin signaling and elevated mitochondrial-mediated apoptosis in colon CSCs support potential 

clinical testing/application of grape bioactive for colon cancer prevention and/or therapy [44]. 

grape seed extract (GSE) investigated for its potential to impair pro-tumorigenic signaling of adipocytes on CRC/colon cancer 

stem cells (CSCs).result suggest the ability of GSE to induce 'brown remodeling' of white adipocytes, which causes functional 

modification of adipocytes thus impairing their pro-tumorigenic signals on colon CSCs/CRC cells[45].  

Effects of purified PC fractions differing in mean degree of polymerization combined with 5-Fluorouracil (5-FU) chemotherapy 

was investigated. PCs of mDP 2-6 not only enhanced the impact of 5-FU in killing Caco-2 cells, but also surpassed standard 5-

FU chemotherapy as an anti-cancer agent. The bioactivity of PC is therefore attributed primarily to lower molecular weight 

PCs[46]. 

The effects of increasing grape seed extract doses on the severity of chemotherapy in a rat model and its coincident impact on 

chemotherapeutic effectiveness in colon cancer cells was investigated. Grape seed extract may represent a new therapeutic option 

to decrease the symptoms of intestinal mucositis while concurrently impacting on the viability of colon cancer cells [47]. 

Preventive role of GSPs as dietary agents was examined. findings suggest that GSE could be an effective CAM agent against 

CRC possibly due to its strong growth inhibitory and apoptosis-inducing effects[48]. 

Anti-cancer properties at sub-optimal doses of RSV-GSE combination was evaluated. Result suggested that Caspase-3 inhibition 

and reactive oxygen species suppression attenuated apoptosis induced by the combination. RSV-GSE combination suppressed 

proliferation and induced apoptosis even in the presence of mitogenic growth factor IGF-1[49]. 

Biological efficacy of GSE-induced p21 upregulation were investigated. Result demonstrated that GSE was found to increase the 

stability of p21 message with resultant increase in p21 protein level. Knock-down of p21 abrogated GSE-induced G (1) arrest. 

Results for the first time identify a central role of p21 induction and associated mechanism in GSE-induced cell cycle arrest in 

HT29 cells [50]. 

Bladder cancer 

The effects of grape seed procyanidin extract (GSPE) on cell proliferation and apoptosis in human bladder cancer BIU87 cells 

was evaluated. The findings showed that GSPE inhibits cell proliferation by inducing cell cycle arrest and apoptosis in BIU87 

cells, and the effect may be related with its down-regulation of cyclinD1, CDK4 and surviving [51]. 
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Grape seed extract (GSE) efficacy against bladder cancer and associated mechanism in two different bladder cancer cell lines 

T24 and HTB9 was evaluated. Result showed that GSE-mediated oxidative stress causes a strong programmed cell death in 

human bladder cancer cells [52]. It was shown that grape seed extract (GSE) prevents azoxymethane (AOM)-induced colon 

colitis via epigenetic microRNA (miRNA) regulation [53]. 

The results of a study indicate that inhibition of azoxymethane-induced colon cancer by dietary GSE is mediated through the 

induction of apoptosis that is associated with alterations in microRNA (miRNA) and cytokine expression profiles as well as β-

catenin signaling[54]. 

Breast cancer  

GSPs can inhibit VM information by the suppression of Twist1 protein that could be related to the reversal of epithelial-to-

mesenchymal (EMT) process. It is firstly concluded that GSPs may be a potential anti-VM botanical agent for human TNBCs 

[55]. 

The biological effect of grape seed extract (GSE) on the highly metastatic MDA-MB231 breast cancer cell line was investigated. 

The results make GSE a powerful candidate for developing preventive agents against cancer metastasis [56]. The effect of grape 

seed extract (GSE) on breast cancer cell MCF-7 about the proliferation and the gene expression of surviving was observed. 

Result showed that GSE can inhibit the proliferation of breast cancer cell MCF-7 through arresting the cell cycle in S periods 

[57]. 

The activity of grape seed proanthocyanidin extract (GSPE) in suppression of cellular carcinogenesis induced by repeated 

exposures to low doses of environmental carcinogens was studied. Model system with biological and molecular target endpoints 

verified the value of GSPE for the prevention of human breast cell carcinogenesis induced by repeated exposures to low doses of 

multiple environmental carcinogens [58]. 

Prostate cancer 

B2G2 chemical synthesis at gram-quantity with equivalent biological efficacy wa reported against human PCa cell lines and 

same molecular targeting profiles at key transcription factors level. The synthetic B2G2 will stimulate more research on prostate 

and possibly other malignancies in preclinical models and clinical translation [59].  

The inhibitory effect of grape seed extract (GSE) on the growth of prostate cancer PC-3 cells was investigated. Result showed 

that GSE inhibits the growth of prostate cancer PC-3 cells and can be used as a new drug for the treatment of prostate cancer 

[60]. 

Histone acetylation, which is regulated by histone acetyltransferases (HATs) and deacetylases, is an epigenetic mechanism that 

influences eukaryotic transcription. The results indicate that GSE potently inhibits HAT, leading to decreased AR-mediated 

transcription and cancer cell growth, and implicate GSE as a novel candidate for therapeutic activity against prostate cancer [61]. 
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Studies showed that GSE inhibited DNA-binding activity of the transcription factor nuclear factor kappa B (NFkappaB), which in 

turn decreased NFkappaB-dependent uPA transcription. Invasion assays revealed the inhibitory effect of GSE on PC3 cell 

migration.  In-vitro experiments demonstrate the therapeutic property of GSE as an antimetastatic agent by targeting uPA [62]. 

Efficacy of GSE in androgen-independent DU145 and androgen-dependent-22Rv1 human prostate cancer (PCa) cells was 

evaluated. Findings show the anti-PCa efficacy of gallic acid and provide a rationale for additional studies with this naturally-

occurring agent for its efficacy against PCa [57]. 

The morphological changes of prostate cancer PC-3 cells induced by grape seed extract (GSE) was observed. GSE can cause 

morphological changes and induce necrosis and apoptosis of PC-3 cells[63].GSE could directly inhibit the kinase activity of 

purified VEGF receptor 2 .As a result, GSE could inhibit VEGF-induced endothelial cell proliferation and migration as well as 

sprout formation from aorta ring [64]. 

 It was found that GSE inhibited VEGF messenger RNA (mRNA) and protein expression in U251 human glioma cells and MDA-

MB-231 human breast cancer cells. Results indicate that GSE inhibits VEGF expression by reducing HIF-1alpha protein 

synthesis through blocking Akt activation [65]. 

Pancreatic cancer 

The effect of grape seed proanthocyanidins extract (GSPE) on the growth of pancreatic cancer cells was explored. Result showed 

that GSPE inhibits AsPC-1 cells' growth and migration partly through down-regulation of miR-27a expression [66]. 

The effects of a grape seed procyanidin extract (GSPE) on proliferation and apoptosis in the pancreatic adenocarcinoma cell line 

MIA PaCa-2 was evaluated. The results showed that GSPE inhibits cell proliferation and increases apoptosis in MIA PaCa-2 

cells. GSPE also reduced the formation of reactive oxygen species. The component of the extract that possesses the highest 

antiproliferative and proapoptotic activity was gallic acid [67]. The effect of grape seed proanthocyanidins (GSPs) on pancreatic 

cancer cell migration was evaluated. This was associated with upregulation of E-cadherin and desmoglein-2 and down-regulation 

of fibronectin, N-cadherin and vimentin [68].  

Head and neck squamous 

Grape seed extract (GSE) efficacy and associated mechanism in both cell culture and nude mice xenografts was investigated. The 

findings show that GSE targets both DNA damage and repair and provide mechanistic insights for its efficacy selectively against 

HNSCC both in cell culture and mouse xenograft, supporting its translational potential against HNSCC [69].The efficacy of 

grape seed extract (GSE) to target the redox and bioenergetic alterations in HNSCC cells was investigated. The findings showed 

that GSE targets ETC complex III and induces oxidative and metabolic stress, thereby, causing autophagy and apoptotic death in 

HNSCC cells [70]. 

Cervical cancer 

The effect of GSPs on cervical cancer using in vitro and in vivo models was examined. Result indicated that GSPs led to the 

dose-dependent induction of apoptosis in cancer cells. Besides, Result demonstrated that GSPs could inhibit the growth of 
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cervical cancer by inducing apoptosis through the mitochondrial pathway, which provides evidence indicating that GSPs may be 

a potential chemo preventive and/or chemotherapeutic agent for cervical cancer [71].  

Colorectal cancer  

The potential protein targets of GSE in human colorectal cancer (CRC) cells was assessed. Result revealed that GSE indeed 

caused ER stress and strongly inhibited PI3k-Akt-mTOR pathway for its biological effects in CRC cells [72].  

In azoxymethane-induced colon tumorigenesis study in A/J mice assessing grape seed extract (GSE) efficacy, during necropsy, 

multiple lung nodules were found suggestive of colon tumor metastasis to lung that were significantly inhibited in GSE fed 

group. GSE efficacy in inhibiting CRC metastasis to lung in this model further supports its translational potential in controlling 

CRC growth, progression, and metastasis in patients [73].  

Grape seed extract (GSE) ability to target CRC cells was investigated. Result showed that Oxidative stress, loss of mitochondrial 

membrane potential, modulation of pro- and anti-apoptotic proteins, and involvement of both caspase-dependent/independent 

apoptotic pathways contributed to GSE-induced CRC cell death. GSE intervention may serve as a multi-targeted CRC 

therapeutic capable of inducing selective cancer cell death [74].  

Skin cancer 

The chemo preventive mechanism of dietary grape seed proanthocyanidins (GSPs) against ultraviolet (UV) radiation-induced 

skin tumor development in mice was determined. The results suggest that dietary GSPs inhibit photo carcinogenesis in mice 

through the inhibition of UVB-induced inflammation and mediators of inflammation in mouse skin [57]. 

The hydroethanolic extract obtained from red grape seeds was tested to show having a protective effect on keratinocytes exposed 

to UVB radiation. The results recommend the use of the BM extract as photo chemo protective agent as such or in combination 

with sunscreens and/or other natural products with similar or complementary properties [75]. 

It was investigating whether GSPs reactivate silenced tumor suppressor genes following epigenetic modifications in skin cancer 

cells. This study showed the epigenetic mechanisms of GSPs and may have significant implications for epigenetic therapy in the 

treatment/prevention of skin cancers in humans [76]. 

In vitro effects of a red grape-seed hydroethanolic extract Burgund Mare (BM) and tumor cell lines was investigated. Such 

treatment resulted in a reversed effect, cell death, malondialdehyde, and PC contents increasing with BM dose enhancement. BM 

extract treatment prior to subsequent administration of Dox afforded a differential protection against Dox-negative toxic side 

effects in normal cells without weakening (even enhancing) Dox's antitumor activity [77]. 

Oral cancer 

The efficacy of grape seed procyanidin (GSP) on antiproliferative effects related to p53 functional status of oral squamous cell 

carcinoma (OSCC) for its chemo adjuvant potential was investigated. Findings clearly suggest that GSP may play a role as a 

novel chemo preventive or therapeutic agent for OSCC [78]. 
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cranberry and grape seed extracts to quantitate and compare their anti-proliferative effects on the most common type of oral 

cancer, oral squamous cell carcinoma was evaluated. Result showed  that cranberry and grape seed extracts not only inhibit oral 

cancer proliferation but also that the mechanism of this inhibition may function by triggering key apoptotic regulators in these 

cell lines[79]. 

The cytotoxic effects and the mechanism of cell death induced by grape seed extract (GSE) in oral squamous cell carcinoma (KB 

cells) was investigated. The results showed apoptotic potential of GSE, confirmed by significant inhibition of cell growth and 

viability in a dose- and time- dependent manner without inducing damage to non-cancerous cell line HUVEC [80].  

Grape seed extracts (GSEs) were investigated in yeast cells harboring defects in their antioxidant system. The GSEs play a dual 

antioxidant/pro-oxidant role in vivo according with the cellular antioxidant system deficiencies and exhibit cytotoxic properties 

in PC3 and HepG2 2.2.15 cell lines, but no antiviral action against HBV [81]. 

Antiproliferative effect of GSE has been reported in many cancers but rarely in oral cancer. Differential concentrations of GSE 

may have a differentially antiproliferative function against oral cancer cells via differential apoptosis, oxidative stress and DNA 

damage [82]. 

Intestinal tumorigenesis  

GSE efficacy against intestinal tumorigenesis in APC (min/+) mice was investigated. The findings show the chemo preventive 

potential of GSE against intestinal polyp formation and growth in APC(min/+) mice, which was accompanied with reduced cell 

proliferation and increased apoptosis together with down-regulation in COX-2, iNOS, beta-catenin, cyclin D1, and c-Myc 

expression, but increased Cip1/p21[57]. 

Leukemia cancer 

the functional role of c-Jun NH (2)-terminal kinase (JNK) and other apoptotic pathways in grape seed extract (GSE)-induced 

apoptosis in human leukemia cells was evaluated. The result showed that GSE induces apoptosis in Jurkat cells through a process 

that involves sustained JNK activation and Cip1/p21 up-regulation, culminating in caspase activation. 

CONCLUSION 

Although the results from this review are quite promising for the use of Grape seed as a multi-purpose medicinal agent, several 

limitations currently exist in the current literature. While Grape seed has been used successfully in Ayurvedic medicine for 

centuries, more clinical trials should be conducted to support its therapeutic use. It is also important to recognize that Plantago 

may be effective not only in isolation, but may have a potentiating effect when given in combination with other herbs or drugs. 

REFERENCES 

1. Miraj, S., A review of chemical components and pharmacological effects of Melissa officinalis L,  Der Pharmacia 

Lettre, 2016. 8 (6): p. 229-237. 

2. Miraj, S. and  Kiani, S., Study of pharmacological effect of Ocimum basilicum: A review. Der Pharmacia Lettre, 

2016. 8 (9) p. 276-280. 



Saiedi M et al Der Pharmacia Lettre, 2017, 9(4):143-154 

______________________________________________________________________________ 

150 

Scholar Research Library 

3. Miraj, S.,  Astragalus membranaceus : A review study of its anti-carcinoma activities, Der Pharmacia Lettre, 2016. 

8 (6):59-65. 

4. Miraj, S.,  Study of pharmacological effect of Avena sativa: A review, Der Pharmacia Lettre, 2016. 8 (9) p. 137-

140. 

5. S, MSK., Bioactivity of Sesamum indicum: A review study, Der Pharmacia Lettre, 2016. 8(6) p.328-334. 

6. Masoudi, M., Comparison of the Effects of Myrtus Communis L, Berberis Vulgaris and Metronidazole Vaginal 

Gel alone for the Treatment of Bacterial Vaginosis. Journal of clinical and diagnostic research: JCDR, 2016. 

10(3):QC04. 

7. Miraj, S.,  Study of pharmacological effect of Thymus vulgaris: A review, Der Pharmacia Lettre, 2016. 8(6) p.78-

82. 

8. Miraj, S., Pharmacological effect of Actiumlappa: A review study, Der Pharmacia Lettre, 2016. 8(6) p.102-106. 

9. Miraj, S., Astragalus membranaceus : A review study of its anti-carcinoma activities. Der Pharmacia Lettre, 2016. 

p. 59-65. 

10. Miraj, S., Study of therapeutic effects of Cynara scolymus L.: A review, Der Pharmacia Lettre, 2016. 8(9) p.168-

173  

11. Miraj, S., A review study of therapeutic effects of Iranian borage (Echium amoenum Fisch), Der Pharmacia Lettre, 

2016. 8(6) p.102-109  

12. Miraj, S., A review study of therapeutic effects of Salvia officinalis L. Der Pharmacia Lettre, 2016. 8(6) p.299-

303. 

13. Miraj, S., Lack of Association between ESR1 and CYP1A1 Gene Polymorphisms and Susceptibility to Uterine 

Leiomyoma in Female Patients of Iranian Descent, Cell journal, 2016. 16(2):225(9) p.137-140. 

14. Seyyedi, F., Comparison of the Effects of Vaginal Royal Jelly and Vaginal Estrogen on Quality of Life, Sexual 

and Urinary Function in Postmenopausal Women. Journal of clinical and diagnostic research, JCDR, 2016. 10(5) 

p.1-5. 

15. Miraj, S., Pharmacological activities of Carum carvi L.  Der Pharmacia Lettre, 2016. p. 135-138. 

16. Miraj, S., Study of antibacterial, antimycobacterial, antifungal, and antioxidant activities of Foeniculum vulgare: 

A review, Der Pharmacia Lettre, 2016. 108-110. 

17. Eftekhar, M., et al., The effect of luteal phase gonadotropin-releasing hormone antagonist administration on IVF 

outcomes in women at risk of OHSS, International journal of reproductive biomedicine (Yazd, Iran), 2016. 14(8) 

p. 507-510. 

18. Davar, R., Effect of adding human chorionic gonadotropin to frozen thawed embryo transfer cycles with history of 

thin endometrium, International journal of reproductive biomedicine (Yazd, Iran), 2016. 14(1)p. 53-56. 

19. Taghizade Mortezaee, F., Lack of Association between ESR1 and CYP1A1 Gene Polymorphisms and 

Susceptibility to Uterine Leiomyoma in Female Patients of Iranian Descent, Cell journal, 2014. 16(2) p.225-30. 

20. Miraj, S., Menstrual diseases as stated in canon fil-Tibb Der Pharmacia Lettre, 2016. 8(6) p.261-268. 

21. Miraj, S., Study of pharmacological effect of Mentha pulegium: A review, Der Pharmacia Lettre, 2016. 8(9) 

p.242-245. 

22. Jafari, A., the association of serum levels of folic acid and homocysteine in pregnant women with pre-elcampsia 

Iranian journal of obstetrics,gynecology and infertility, 2014. 



Saiedi M et al Der Pharmacia Lettre, 2017, 9(4):143-154 

______________________________________________________________________________ 

151 

Scholar Research Library 

23. Davar, R., Effects of single dose GnRH agonist as luteal support on pregnancy outcome in frozen-thawed embryo 

transfer cycles: an RCT, Iranian journal of reproductive medicine, 2015. 13(8) p.483. 

24. Miraj, S., review of association between dietotherapy, dystemrament and prevention and treatment of diseases, 

Der Pharmacia lettre, 2016. 

25. Scott, Z., et al., Native Bee Diversity and Pollen Foraging Specificity in Cultivated Highbush Blueberry 

(Ericaceae: Vaccinium corymbosum) in Rhode Island. Environmental entomology, 2016. 45(6) p.1432-1438. 

26. Lopez, MD., Effect of climatic conditions and soil type on antioxidant compounds in organic and conventional 

blueberries (Vaccinium corymbosum L.), Planta medica, 2016. 81(S 01) p.1-381. 

27. Stull, AJ., Blueberries' Impact on Insulin Resistance and Glucose Intolerance. Antioxidants (Basel, Switzerland), 

2016. 5(4). 

28. Gao, X., Overexpression of blueberry FLOWERING LOCUS T is associated with changes in the expression of 

phytohormone-related genes in blueberry plants. Horticulture research, 2016. 3 p.16053. 

29. Chu, W., Composition and morphology of cuticular wax in blueberry (Vaccinium spp.) fruits, Food chemistry, 

2017. 219, p.436-442. 

30. Wang, H., Comparison of phytochemical profiles, antioxidant and cellular antioxidant activities of different 

varieties of blueberry (Vaccinium spp.), Food chemistry, 2017. 217 p.773-81. 

31. Silva, S., et al., Variation of anthocyanins and other major phenolic compounds throughout the ripening of four 

Portuguese blueberry (Vaccinium corymbosum L) cultivars, Natural product research, 2017. 31(1) p.93-98. 

32. Siddiq, M., Characterization of polyphenol oxidase from blueberry (Vaccinium corymbosum L.). Food chemistry, 

2017. 218 p.216-220. 

33. Cheatham, CL., et al., Blueberry Consumption Affects Serum Uric Acid Concentrations in Older Adults in a Sex-

Specific Manner. Antioxidants (Basel, Switzerland), 2016. 5(4). 

34. Zhan, W., et al., Effects of blueberries on migration, invasion, proliferation, the cell cycle and apoptosis in 

hepatocellular carcinoma cells. Biomed Rep. 2016;5(5):579-84. 

35. Kanaya, N., et al., Whole blueberry powder inhibits metastasis of triple negative breast cancer in a xenograft 

mouse model through modulation of inflammatory cytokines, Nutrition and cancer, 2014. 66(2) p.242-248. 

36. Jeyabalan, J., Chemopreventive and therapeutic activity of dietary blueberry against estrogen-mediated breast 

cancer. Journal of agricultural and food chemistry, 2014. 62(18) p.3963-3971. 

37. Mak, KK. et al. Pterostilbene, a bioactive component of blueberries, suppresses the generation of breast cancer 

stem cells within tumor microenvironment and metastasis via modulating NF-kappaB/microRNA 448 circuit. 

Molecular nutrition & food research. 2013. 57(7) p. 1123-1134. 

38. Montales, MT., et al., Repression of mammosphere formation of human breast cancer cells by soy isoflavone 

genistein and blueberry polyphenolic acids suggests diet-mediated targeting of cancer stem-like/progenitor cells, 

Carcinogenesis, 2012. 33(3), p. 652-660. 

39. Adams, LS., Whole blueberry powder modulates the growth and metastasis of MDA-MB-231 triple negative 

breast tumors in nude mice,The Journal of nutrition, 2011. 141(10) p. 1805-12. 

40. Faria, A., et al., Blueberry anthocyanins and pyruvic acid adducts: anticancer properties in breast cancer cell lines, 

Phytotherapy research: PTR, 2010. 24(12), p.1862-1869. 

41. Adams, LS., Blueberry phytochemicals inhibit growth and metastatic potential of MDA-MB-231 breast cancer 

cells through modulation of the phosphatidylinositol 3-kinase pathway, Cancer research, 2010. 70(9) p. 3594-

3605. 



Saiedi M et al Der Pharmacia Lettre, 2017, 9(4):143-154 

______________________________________________________________________________ 

152 

Scholar Research Library 

42. Seeram, NP., et al., Blackberry, black raspberry, blueberry, cranberry, red raspberry, and strawberry extracts 

inhibit growth and stimulate apoptosis of human cancer cells in vitro, Journal of agricultural and food chemistry, 

2006. 54(25), 9329-9339. 

43. McAnulty, LS., et al., Six weeks daily ingestion of whole blueberry powder increases natural killer cell counts and 

reduces arterial stiffness in sedentary males and females. Nutrition research (New York, NY), 2014. 34(7) p.577-

584. 

44. Qi, C., (Blueberry anthocyanins induce G2/M cell cycle arrest and apoptosis of oral cancer KB cells through 

down-regulation methylation of p53). Yi chuan = Hereditas. 2014. 36(6) p.566-573. 

45. Bunee, A., et al., Anthocyanin determination in blueberry extracts from various cultivars and their antiproliferative 

and apoptotic properties in B16-F10 metastatic murine melanoma cells. Phytochemistry, 2013. 95 p. 436-444. 

46. Lee, CM., et al., BlueBerry Isolate, Pterostilbene, Functions as a Potential Anticancer Stem Cell Agent in 

Suppressing Irradiation-Mediated Enrichment of Hepatoma Stem Cells. Evidence-based complementary and 

alternative medicine : eCAM. 2013. P. 258-425. 

47. Tsuda, H., et al., Antioxidant Activities and Anti-Cancer Cell Proliferation Properties of Natsuhaze (Vaccinium 

oldhamii Miq.), Shashanbo (V. bracteatum Thunb.) and Blueberry Cultivars. Plants (Basel, Switzerland), 2013. 

2(1) p.57-71. 

48. Zu XY, Zhang ZY, Zhang XW, Yoshioka M, Yang YN, Li J. Anthocyanins extracted from Chinese blueberry 

(Vaccinium uliginosum L.) and its anticancer effects on DLD-1 and COLO205 cells. Chinese medical journal. 

2010;123(19):2714-9. 

49. Simmen, FA., Lack of efficacy of blueberry in nutritional prevention of azoxymethane-initiated cancers of rat 

small intestine and colon, BMC gastroenterology, 2009. 9 p.67. 

50. Gordillo, G., Oral administration of blueberry inhibits angiogenic tumor growth and enhances survival of mice 

with endothelial cell neoplasm, Antioxidants & redox signaling, 2009. 11(1 )p.47-58. 

51. Suh N, et al. Pterostilbene, an active constituent of blueberries, suppresses aberrant crypt foci formation in the 

azoxymethane-induced colon carcinogenesis model in rats. Clinical cancer research : an official journal of the 

American Association for Cancer Research, 2007. 13(1) p.350-5. 

52. Schmidt, BM., et al., Differential effects of blueberry proanthocyanidins on androgen sensitive and insensitive 

human prostate cancer cell lines, Cancer letters, 2006. 231(2) p. 240-246. 

53. Matchett, MD., et al., Blueberry flavonoids inhibit matrix metalloproteinase activity in DU145 human prostate 

cancer cells, Biochemistry and cell biology = Biochimie et biologie cellulaire, 2005. 83(5) p.637-643. 

54. Yi, W., et al., Phenolic compounds from blueberries can inhibit colon cancer cell proliferation and induce 

apoptosis. Journal of agricultural and food chemistry, 2005. 53(18) p. 7320-7329. 

55. Akter, S., et al., Coffee drinking and colorectal cancer risk: an evaluation based on a systematic review and meta-

analysis among the Japanese population, Japanese journal of clinical oncology, 2016. 46(8) p. 781-787. 

56. Guertin, KA., et al., Serum biomarkers of habitual coffee consumption may provide insight into the mechanism 

underlying the association between coffee consumption and colorectal cancer, The American journal of clinical 

nutrition, 2015. 101(5) p.1000-1011. 

57. Yamada H, et al. Coffee consumption and risk of colorectal cancer: the Japan Collaborative Cohort Study. Journal 

of epidemiology, 2014. 24(5) p.370-378. 



Saiedi M et al Der Pharmacia Lettre, 2017, 9(4):143-154 

______________________________________________________________________________ 

153 

Scholar Research Library 

58. Green, CJ., et al., Tea, coffee, and milk consumption and colorectal cancer risk, Journal of epidemiology, 2014. 

24(2) p. 146-153. 

59. Dik, VK., et al., Coffee and tea consumption, genotype-based CYP1A2 and NAT2 activity and colorectal cancer 

risk-results from the EPIC cohort study, International journal of cancer, 2014. 135(2) p.401-412. 

60. Dominianni, C., et al., Prospective study of the relationship between coffee and tea with colorectal cancer risk: the 

PLCO Cancer Screening Trial. British journal of cancer, 2013. 109(5) p.1352-1359. 

61. Tian, C., et al., Coffee consumption and risk of colorectal cancer: a dose-response analysis of observational 

studies. Cancer causes & control : CCC, 2013. 24(6) p.1265-1268. 

62. Kontou, N., et al., The role of number of meals, coffee intake, salt and type of cookware on colorectal cancer 

development in the context of the Mediterranean diet, Public health nutrition, 2013. 16(05) p.928-935. 

63. Sinha, R., et al., Caffeinated and decaffeinated coffee and tea intakes and risk of colorectal cancer in a large 

prospective study, The American journal of clinical nutrition, 2012. p. 311-328. 

64. Wen, W., Grape seed extract inhibits angiogenesis via suppression of the vascular endothelial growth factor 

receptor signaling pathway. Cancer prevention research (Philadelphia, Pa) 2008. 1: p.554-561. 

65. Lu, J., Grape seed extract inhibits VEGF expression via reducing HIF-1alpha protein expression. Carcinogenesis 

2009. 30: p. 636-644. 

66. Ma, J., et al., Grape seed proanthocyanidins extract inhibits pancreatic cancer cell growth through down-regulation 

of miR-27a expression. Journal of Central South University Medical sciences 2015. 40: p.46-52. 

67. Cedo, L., et al., Gallic acid is an active component for the anticarcinogenic action of grape seed procyanidins in 

pancreatic cancer cells, Nutrition, and cancer 2014. 66: p.88-96. 

68. Prasad, R. and Katiyar, SK., Grape seed proanthocyanidins inhibit migration potential of pancreatic cancer cells 

by promoting mesenchymal-to-epithelial transition and targeting NF-kappaB, Cancer letters 2013. 334: p.118-126. 

69. Shrotriya, S., et al., Generation of reactive oxygen species by grape seed extract causes irreparable DNA damage 

leading to G2/M arrest and apoptosis selectively in head and neck squamous cell carcinoma cells. Carcinogenesis 

2012. 33: p. 848-58. 

70. Shrotriya, S., Grape seed extract targets mitochondrial electron transport chain complex III and induces oxidative 

and metabolic stress leading to cryoprotective autophagy and apoptotic death in human head and neck cancer 

cells. Molecular carcinogenesis 2015. 54: p.1734-1747. 

71. Chen, Q., et al., Grape seed proanthocyanidins (GSPs) inhibit the growth of cervical cancer by inducing apoptosis 

mediated by the mitochondrial pathway. PloS one 2014;9: p. 107-145. 

72. Derry, MM., et al., Target identification of grape seed extract in colorectal cancer using drug affinity responsive 

target stability (DARTS) technique: role of endoplasmic reticulum stress response proteins, Current cancer drug 

targets 2014. 14: p. 323-336. 

73. Derry, MM., Characterization of azoxymethane-induced colon tumor metastasis to lung in a mouse model relevant 

to human sporadic colorectal cancer and evaluation of grape seed extract efficacy. Experimental and toxicologic 

pathology: official journal of the Gesellschaft fur Toxikologische Pathologie 2014. 66: p.235-242. 

74. Derry, M., Differential effects of grape seed extract against human colorectal cancer cell lines: the intricate role of 

death receptors and mitochondria, Cancer letters 2013. 334: p. 69-78. 



Saiedi M et al Der Pharmacia Lettre, 2017, 9(4):143-154 

______________________________________________________________________________ 

154 

Scholar Research Library 

75. Perde-Schrepler, M., et al., Grape seed extract as photo chemo preventive agent against UVB-induced skin cancer. 

Journal of photochemistry and photobiology B, Biology 2013. 118: p.16-21. 

76. Vaid, M., Grape seed proanthocyanidins reactivate silenced tumor suppressor genes in human skin cancer cells by 

targeting epigenetic regulators. Toxicology and applied pharmacology 2012. 263: p.122-30. 

77. Postescu, ID., et al., Modulation of doxorubicin-induced oxidative stress by a grape (Vitis vinifera L.) seed extract 

in normal and tumor cells. Journal of medicinal food 2012. 15: p. 639-645. 

78. Lin, YS., The chemo adjuvant potential of grape seed procyanidins on p53-related cell death in oral cancer cells. 

Journal of oral pathology & medicine: official publication of the International Association of Oral Pathologists 

and the American Academy of Oral Pathology 2012. 41: p.322-331. 

79. Chatelain, K., et al., Cranberry, and grape seed extracts inhibit the proliferative phenotype of oral squamous cell 

carcinomas. Evidence-based complementary and alternative medicine: eCAM  2011. p. 467-691. 

80. Aghbali, A., et al., Induction of apoptosis by grape seed extract (Vitis vinifera) in oral squamous cell carcinoma. 

Bosnian journal of basic medical sciences 2013. 13: p.186-191. 

81. Ignea C, et al., Modulation of the antioxidant/pro-oxidant balance, cytotoxicity and antiviral actions of grape seed 

extracts. Food chemistry 2013. 141: p. 3967-3976. 

82. Yen CY, Hou MF, Yang ZW, Tang JY, Li KT, Huang HW, et al. Concentration effects of grape seed extracts in 

anti-oral cancer cells involving differential apoptosis, oxidative stress, and DNA damage. BMC complementary 

and alternative medicine 2015. 15: p.94. 

83. Gao, N., et al., Induction of apoptosis in human leukemia cells by grape seed extract occurs via activation of c-Jun 

NH2-terminal kinase. Clinical cancer research: an official journal of the American Association for Cancer 

Research 2009. 15: p.140-149. 


