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ABSTRACT 
 

Introduction: Trifolium pratense also known as the red clover is widely distributed in the tropics 
and in the subtropical regions. It is generally consumed in the form of tea by the northern states of 
India and some tribal people of Nepal and Bhutan. Studies reveal that it is rich in antioxidant and 
anti-inflammatory activity. It is due to the presence of unique isoflavones found in Trifolium 
pratense are Biohanin A and formononetin. 
Aim: The main aim of the study is to find out whether Trifolium pratense extract has 
antiproliferative activity against oral squamous carcinoma cells. 
Materials and Methods: The  dried buds of Trifolium pratense flowers  were purchased 
commercially and then powdered  Then MTT assays  was carried out to find out it’s inhibitory 
activity against oral carcinoma cells 
Results and Discussion: From the assay it is evident that it shows a potent inhibitory activity 
against oral squamous carcinoma cells. Linear regression analysis revealed that the IC50 was 
found to be at 53.13µg/ml which is higher than that of other species of this family. 
Conclusion: From the above study it is evident that Trifolium pratense has a very good inhibitory 
activity and hence can be used in the treatment of oral cancer. 
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1. INTRODUCTION 
  

Phytochemicals are a special type of organic 
compounds that are naturally present in plants 
[1,2]. Nearly 1,000 phytochemical compounds  
with anti carcinogenic properties have been 
identified but only few are clinically used [3]. The 
use of synthetic chemotherapeutic ways in 
treatment of cancer patients leads to side effects 
such as nausea,vomiting, diarrhea, 
alopecia,bleeding, bone marrow destruction etc 
[4,5]. Drugs such as 
Methotrexate,Mechlorathamine have a strong 
effect on the patients immune system by 
destroying the leukocytes and making them 
immune compromised . Also the use of these 
drugs may also lead to systemic toxicity which 
may sometimes become unnoticed and make the 
patients life under risk [6,7]. Hence the use of 
plant extract is essential as they have less 
toxicity or non toxic and less side effects when 
compared to chemically synthesised drugs [8]. 
 

The plant Trifolium pratense also known as the 
red clover is a short perennial flowering herb 
generally found in the tropics and in the 
subtropical regions [9]. The unique isoflavones 
found in Trifolium pratense are Biohanin A and 
formononetin. Other isoflavones are found in 
leaves include daidzein , genistein, pratensein, 
prunetin, irilin B, calycosin, methylorobol, 
afrormosin, texasin, pseudobaptigenin irilone and 
flavonoids (for example, quercetin and 
kaempferol). Also the plant contains other 
phenolic substances such as phenolic acids 
(caffeic, rosmarinic and chlorogenic acid) [10,11]. 
Other members of the Trifolium species exhibited 
biologically active activities including antioxidant 
activity, anticestodal activity, cytostatic 
activity,anti-inflammatory activity, cytotoxic 
activity and estrogenic activity. These plant 
species extracts are used as a chemoprotective 
agent against  some cancers and cardiovascular 
diseases in some Ayurvedic medicines [9,12]. 
The plant extract is a primary drug of choice for 
the treatment of menopausal symptoms. The 
presence of phytoestrogens also acts as an 
effective antioxidant as it has tyrosine kinase 
inhibitory activity. Research proves that these 
phytochemicals have the capacity to correct the 
damage caused by UV-radiation-induced 
oxidative damage to DNA [9,13–15]. Our team 
has extensive knowledge and research 
experience  that has translate into high quality 
publications [16- 32]. 

Hence the main aim of the study is to evaluate 
the anti carcinogenic effect of Trifolium pratense 
on oral cancer cell-an invitro study 
  

2. MATERIALS AND METHODS 
 

The dried form of red clover flower (Trifolium 
pratense ) is purchased commercially. 
 

2.1 Cell Preparation and Culturing 
 

The SCC – 25 oral squamous carcinoma cell 
lines was procured from ATCC with the passage 
number of 26. Cells were maintained in 
Dulbecco’s Minimum Essential Media (DMEM) 
and Ham’s F – 12 (1:1 ratio) supplemented with 
10% Fetal Bovine Serum (FBS), with 
100units/mL penicillin and 100μg/mL 
streptomycin. Cells were cultured in a humidified 
atmosphere with 5% CO2 at 37 °C. Cells were 
grown in 75cm 2 culture flasks and after a few 
passages, cells were seeded for experiments. 
The experiments were done at 70 to 80% 
confluence. Upon reaching confluence, cells 
were detached using 0.25% Trypsin-EDTA 
solution. 
  

2.2 Cell Proliferation Assay or MTT Assay 
 

Proliferation of oral squamous carcinoma cells 
was assessed by MTT assay (Macedo et al., 
2019). The proliferation test is based on the 
colour reaction of mitochondrial dehydrogenase 
in living cells by MTT. Cells were plated in 96-
well plates at a concentration of 5 × 104 
cells/well 24 h after plating. After 24h of cell 
incubation, the medium was replaced with a 
100µl medium containing Trifolium procumbens 
extracted at different concentrations (0.1 – 
1000µg/ well) and incubated for 24h. Untreated 
cells served as control and received only 0.1% 
DMSO in which the extract was prepared. At the 
end of treatment period, media from control, 
Trifolium extract-treated cells was discarded and 
50μl of MTT (5mg/ml PBS) was added to each 
well. Cells were then incubated for 4h at 37°C in 
the CO2 incubator. MTT was then discarded and 
the coloured crystals of produced formazan were 
dissolved in 150μl of DMSO and mixed 
effectively by pipetting up and down. 
Spectrophotometric absorbance of the purple 
blue formazan dye was measured using an 
ELISA reader (BIORAD) at 570nm . Optical 
density of each sample was compared with 
control optical density and graphs were plotted. 
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2.3 Statistical Analysis 
 
Data  were    expressed   as    mean   ± S.E.M   
and    analysed   by Tukey’s    test   to   
determine the significance   of differences 
between  groups. 
  

3. RESULTS  
 

Inhibitory effect of Trifolium pratense  extract 
against human SCC - 25 oral carcinoma cells. 
 

The inhibitory effect of Trifolium procumbens 
extract was evaluated in SCC - 25 cell lines at a 
concentration range of 0.1 - 1000 µg/ml. The 
results demonstrated that Trifolium pratense 
extract was able to inhibit the proliferation of oral 
squamous carcinoma cells. Maximum inhibition 
was found to be 79.37% at a concentration of 
1000µg/ml. The IC50 was calculated by linear 
regression analysis and was found to be 
53.13µg/ml. The p value was found to be 0.007 
which is statistically significant. 

 
 

Graph 1. Inhibitory effect of Trifolium procumbens extract against human SCC - 25 oral 
carcinoma cells 

  
Table 1. Inhibitory effect of Trifolium procumbens extract against human SCC - 25 oral 

carcinoma cell 
  

Concentration 
(µg/ml) 

 % inhibition of cell growth 

0.1 8.15±0.03 
0.3 12.26±0.06 
1 16.24±0.29 
3 20.76±0.06 
10 26.74±0.48 
30 33.43±0.38 
100 48.20±0.13 
300 61.25±0.22 
1000 79.37±0.38 
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 4. DISCUSSION  
  
In the present study, we illustrated that the 
extract of Trifolium pratense acts as a good 
inhibitor of the proliferation of the oral squamous 
cell carcinoma. Previous enzyme kinetic analysis 
reveals that inhibition of proliferation involves 
both competitive and non-competitive inhibitions 
[33].The various phytochemicals present in the 
plant have good antioxidant and antidiabetic 
activity and can be used as a potent therapeutic 
drug. The chief phytochemical Biochanin A 
suppresses testosterone-induced MCF-7aro cell 
proliferation, which was attributed to the reduced 
aromatase activity. Study done by Ramos et al 
2012 shows that at the transcriptional level, the 
phytocompounds reduced the aromatase mRNA 
abundance in the breast cancer cell line SK-BR-3 
[34]. The study on oral cancer cell lines reveals 
that the IC50 was found at 53.13 µg/ml. In 
comparison with nutmeg the IC50 of Trifolium pra 
tense is more proving that it can be potentially 
used as an effective drug in the management of 
oral cancer [35]. 
 
The work done shows that the phytocompound 
biochanin A at 100 nm and 10 μm was found to 
be ineffective in inhibiting CYP19 at the enzyme 
and expression levels in human granulosa-lutein 
cells. In comparison with genistein, on the other 
hand, displays a similar suppressive effect on 
CYP19 in the former study. Similar study done by 
Ferris et al 2020 on extract of red wine proves 
that the flavonoids present in red wine inhibits 
aromatase activity, and reduces mammary 
hyperplasia in transgenic mice over-expressing 
CYP19 [36]. The active phytochemical 
compounds may be procyanidin B dimers and 
resveratrol. In the present study biochanin A was 
the only isoflavone demonstrated to inhibit the 
enzyme activity. Many studies have been 
reported on biochanin A's chemopreventive 
effect on breast cancer cell lines Sosnowoki et al. 
[37]. This isoflavone shows that it can protect 
against NDEA induced hepatocellular carcinoma 
in rats, and mammary tumour virus-induced 
spontaneous breast cancer in mice. From all 
these studies it is evident that Trifolium species 
are a potent natural source of iso- flavonoids and 
can be used in the treatment of various diseases 
[38]. They have been used as a traditional 
medicine to treat a variety of disorders. 
Traditional application of this plant species yields 
a better effect on humans. However combining 
the extract with other inorganic chemicals like 
methanol or ethanol or even with metallic 
nanoparticles may yield a better result. 

The concentration of soyasapogenol glycosides 
in the seeds of Trifolium species is similar to the 
concentration in other leguminous plants. The 
high concentration of quercetin and the presence 
of soyasapogenol B glycosides make the seeds 
of some Trifolium species a promising plant 
material to be used in human nutrition as 
nutraceuticals or food additives some of the 
Trifolium species exhibited other biological 
activities such as antiinflammatory activity, 
antioxidant activity, anticestodal activity, 
cytostatic activity, cytotoxic activity and 
estrogenic activity  [39]. 
 
Phytochemical analysis reveals that the plant T. 
pratense is one of the most important sources of 
phytoestrogens in nature. It is mainly due to the 
isoflavones and coumestans . However, further 
research must be carried out by obtaining extract 
from different parts of the plant and whether the 
combination of Trifolium pratense extract along 
with nano particles have an increased effect or 
not. This can also be studied on other cancer cell 
lines and thus can be used as an alternative drug 
rather than commercially used synthetic 
chemotherapeutic drugs. 

  
5. CONCLUSION 
 
From the above results it is evident that as the 
concentration of the extract increases, the 
inhibitory activity of the extract also increases 
and the inhibitory concentration 50 was found to 
be at 53.13µg/ml which is comparatively better 
than that of the other plants of the same species 
thus proving that the extract of Trifolium pratense 
shows a very good inhibitory activity against oral 
squamous cell carcinoma cells and thus it can be 
formulated and used in the treatment of oral 
cancer . 

 
6. LIMITATIONS 
 
As the study was done in an in vitro manner it 
must be carried on ex-vivo also . Further its 
biocompatibility to normal human cells must also 
be assessed before formulating thia extract into a 
conventional medicine . 
 

CONSENT 
 

It is not applicable. 

 
ETHICAL APPROVAL 
 
It is not applicable. 



 
 
 
 

Muralidharan and Geetha; JPRI, 33(47B): 800-806, 2021; Article no.JPRI.74440 
 
 

 
804 

 

 ACKNOWLEDGEMENTS  
 

●     Saveetha dental college  and Hospitals. 
●     R R traders,Chennai, Tamilnadu. 

 
COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 

 
REFERENCES 
  
1. Wang Y, Lim Y-Y, He Z, Wong W-T, Lai 

W-F. Dietary phytochemicals that influence 
gut microbiota: Roles and actions as anti-
Alzheimer agents. Crit Rev Food Sci Nutr 
2021;1–27. 

2. Asao T, Asaduzzaman M. Phytochemicals: 
Source of Antioxidants and Role in 
Disease Prevention. BoD – Books on 
Demand; 2018. 

3. Rao V, Rao L. Phytochemicals: Isolation, 
Characterisation and Role in Human 
Health. BoD – Books on Demand; 2015. 

4. Stationery CN. Chemotherapy: Side 
Effects Chemo Cycle Monitor & Tracker 
Journal, Diary Organizer for Important 
Medical Appointments. 2019. 

5. Dodd MJ. Managing the Side Effects of 
Chemotherapy and Radiation. Prentice 
Hall; 1991. 

6. Yeung C-Y, Chiau J-SC, Cheng M-L, Chan 
W-T, Chang S-W, Jiang C-B, et al. 
Immune Modulation Effects of Variety on 
Enterocytes and Intestinal Stem Cells in a 
5-FU-Induced Mucositis Mouse Model. 
Gastroenterol Res Pract 
2021;2021:3068393. 

7. Staritz M, Adler G, Schmiegel W, Knuth A, 
Schmoll H-J. Side-effects of Cancer 
Chemotherapy on the Gastrointestinal 
Tract: Pathophysiology, Prophylaxis and 
Therapy. Springer Science & Business 
Media; 2003. 

8. Zhang X, Wang S, Guo Y, Liu Y, Zhang J, 
Li Y, et al. Efficacy of Initial Sirolimus 
Therapy for 27 Patients with Intractable 
Lymphatic Malformations. Laryngoscope 
2021.  
https://doi.org/10.1002/lary.29419. 

9. Nazarova EA, Nazarov AV, Egorova DO, 
Anan’ina LN. Influence of destructive 
bacteria and red clover (Trifolium pratense 
L.) on the pesticides degradation in the 
soil. Environ Geochem Health 2021.  
https://doi.org/10.1007/s10653-021-00821-5. 

10. Vaishali M, Geetha RV. Antibacterial 
activity of Orange peel oil on 
Streptococcus mutans and Enterococcus-
An In-vitro study. Research Journal of 
Pharmacy and Technology 2018;11:513.  
https://doi.org/10.5958/0974-
360x.2018.00094.x. 

11. Allen RJ. Seedling Year Management of 
Medium Red Clover, Trifolium Pratense L. 
1955. 

12. MA, Ashritha M, Geetha RV, 
Somasundaram J. Knowledge and 
awareness about airborne pathogens and 
its prevention among the general public. 
International Journal of Research in 
Pharmaceutical Sciences 2020;11:279–86.  
https://doi.org/10.26452/ijrps.v11ispl3.2927 

13. Yokoyama S-I, Kodera M, Hirai A, Nakada 
M, Ueno Y, Osawa T. Red Clover 
(Trifolium pratense L.) Sprout Prevents 
Metabolic Syndrome. J Nutr Sci Vitaminol 
2020;66:48–53. 

14. Lee SA, Moon S-M, Han SH, Kim J-S, Kim 
DK, Kim CS. The Effect of the Prethanol 
Extract of Trifolium pratense Leaves on 
Interleukin-1β-Induced Cartilage Matrix 
Degradation in Primary Rat Chondrocytes. 
Cells Tissues Organs 2018;206:95–105. 

15. Habibi Zadeh SK, Farahpour M-R, Kar HH. 
The Effect of Topical Administration of an 
Ointment Prepared From Trifolium repens 
Hydroethanolic Extract on the Acceleration 
of Excisional Cutaneous Wound Healing. 
Wounds 2020;32:253–61. 

16. Priyadharsini JV, Vijayashree Priyadharsini 
J, Smiline Girija AS, Paramasivam A. In 
silico analysis of virulence genes in an 
emerging dental pathogen A. baumannii 
and related species. Archives of Oral 
Biology 2018;94:93–8. 
https://doi.org/10.1016/j.archoralbio.2018.0
7.001. 

17. Vijayashree Priyadharsini J. In silico 
validation of the non-antibiotic drugs 
acetaminophen and ibuprofen as 
antibacterial agents against red complex 
pathogens. J Periodontol 2019;90:1441–8. 

18. Paramasivam A, Vijayashree Priyadharsini 
J, Raghunandhakumar S. N6-adenosine 
methylation (m6A): a promising new 
molecular target in hypertension and 
cardiovascular diseases. Hypertens Res 
2020;43:153–4. 

19. Vijayashree Priyadharsini J, Smiline Girija 
AS, Paramasivam A. An insight into the 
emergence of Acinetobacter baumannii as 
an oro-dental pathogen and its drug 



 
 
 
 

Muralidharan and Geetha; JPRI, 33(47B): 800-806, 2021; Article no.JPRI.74440 
 
 

 
805 

 

resistance gene profile - An in silico 
approach. Heliyon 2018;4:e01051. 

20. Paramasivam A, Vijayashree Priyadharsini 
J. Novel insights into m6A modification in 
circular RNA and implications for immunity. 
Cell Mol Immunol 2020;17:668–9. 

21. Paramasivam A, Priyadharsini JV, 
Raghunandhakumar S. Implications of 
m6A modification in autoimmune 
disorders. Cell Mol Immunol 2020;17:550–
1. 

22. Girija ASS, Shankar EM, Larsson M. Could 
SARS-CoV-2-Induced Hyperinflammation 
Magnify the Severity of Coronavirus 
Disease (CoViD-19) Leading to Acute 
Respiratory Distress Syndrome? Front 
Immunol 2020;11:1206. 

23. Jayaseelan VP, Arumugam P. Exosomal 
microRNAs as a promising theragnostic 
tool for essential hypertension. Hypertens 
Res 2020;43:74–5. 

24. Ushanthika T, Smiline Girija AS, 
Paramasivam A, Priyadharsini JV. An in 
silico approach towards identification of 
virulence factors in red complex pathogens 
targeted by reserpine. Nat Prod Res 
2021;35:1893–8. 

25. Ramalingam AK, Selvi SGA, Jayaseelan 
VP. Targeting prolyl tripeptidyl peptidase 
from Porphyromonas gingivalis with the 
bioactive compounds from Rosmarinus 
officinalis. Asian Biomed 2019;13:197–
203. 

26. Kumar SP, Girija ASS, Priyadharsini JV. 
Targeting NM23-H1-mediated inhibition of 
tumour metastasis in viral hepatitis with 
bioactive compounds from Ganoderma 
lucidum: A computational study. 
Pharmaceutical-Sciences 2020;82.  
https://doi.org/10.36468/pharmaceutical-
sciences.650. 

27. Mathivadani V, Smiline AS, Priyadharsini 
JV. Targeting Epstein-Barr virus nuclear 
antigen 1 (EBNA-1) with Murraya koengii 
bio-compounds: An in-silico approach. 
Acta Virol 2020;64:93–9. 

28. Lekha L, Raja KK, Rajagopal G, 
Easwaramoorthy D. Synthesis, 
spectroscopic characterization and 
antibacterial studies of lanthanide(III) Schiff 
base complexes containing N, O donor 
atoms. J Mol Struct 2014;1056-1057:307–
13. 

29. Neelakantan P, Cheng CQ, Mohanraj R, 
Sriraman P, Subbarao C, Sharma S. 
Antibiofilm activity of three irrigation 
protocols activated by ultrasonic, diode 

laser or Er:YAG laser in vitro. Int Endod J 
2015;48:602–10. 

30. Sahu D, Kannan GM, Vijayaraghavan R. 
Size-dependent effect of zinc oxide on 
toxicity and inflammatory potential of 
human monocytes. J Toxicol Environ 
Health A 2014;77:177–91. 

31. Kavitha M, Subramanian R, Narayanan R, 
Udhayabanu V. Solution combustion 
synthesis and characterization of    
strontium substituted hydroxyapatite 
nanocrystals. Powder Technol 
2014;253:129–37. 

32. Vijayakumar GNS, Devashankar S, 
Rathnakumari M, Sureshkumar P. 
Synthesis of electrospun ZnO/CuO 
nanocomposite fibers and their dielectric 
and non-linear optic studies. J Alloys 
Compd 2010;507:225–9. 

33. &na;, &NA; In-vitro and in-vivo anti-cancer 
activity of a novel gemcitabine-cardiolipin 
conjugate. Anti-Cancer Drugs 
2006;17:237.  
https://doi.org/10.1097/00001813-
200602000-00017. 

34. Ramos GP, Apel MA, de Morais CB, 
Ceolato PC, Schapoval EES, Dall’Agnol M, 
et al. In vivo and in vitro anti-inflammatory 
activity of red clover Trifolium pratense dry 
extract. Revista Brasileira de 
Farmacognosia 2012;22:176–80.  
https://doi.org/10.1590/s0102-
695x2011005000200. 

35. Vessières A, Casini A, Meier-Menches SM. 
Metal-based Anticancer Agents. Royal 
Society of Chemistry; 2019. 

36. Ferraris C, Ballestra B, Listorti C, 
Cappelletti V, Reduzzi C, Scaperrotta GP, 
et al. Red clover and lifestyle changes to 
contrast menopausal symptoms in 
premenopausal patients with hormone-
sensitive breast cancer receiving 
tamoxifen. Breast Cancer Res Treat 
2020;180:157–65. 

37. Sosnowski J, Jankowski K, Wiśniewska-
Kadżajan B. Evaluation of the impact of 
selected microbiological preparations on 
the development of the aboveground 
biomass of Trifolium pratense L. / Ocena 
wpływu wybranych preparatów 
mikrobiologicznych na kształtowanie się 
biomasy nadziemnej Trifolium pratense L. 
Ochrona Srodowiska I Zasobów 
Naturalnych 2014;25:1–4. 
https://doi.org/10.2478/oszn-2014-0010. 

38. Morrison IM. Delignification and 
hemicellulose extraction of cell walls of 



 
 
 
 

Muralidharan and Geetha; JPRI, 33(47B): 800-806, 2021; Article no.JPRI.74440 
 
 

 
806 

 

Lolium perenne and Trifolium pratense. 
Phytochemistry 1975;14:505–8.  
Available:https://doi.org/10.1016/0031-
9422(75)85118-1. 

39. Burda S, Oleszek W. Antioxidant and 
antiradical activities of flavonoids. J Agric 
Food Chem 2001;49:2774–9. 

 

© 2021 Muralidharan and Geetha; This is an Open Access article distributed under the terms of the Creative Commons 
Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction 
in any medium, provided the original work is properly cited.  
 
 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle4.com/review-history/74440 

http://creativecommons.org/licenses/by/2.0

