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ABSTRACT 

 

Background: Mentha species have demonstrated anticancer activity, but their cytotoxicity toward normal cells 

must also be evaluated to assess their safety and therapeutic potential. 

Objective: This study aimed to evaluate the cytotoxic potential of Mentha spicata and Mentha piperita plant extracts in 
normal cell line, Vero. 
Methods: Cell line was cultured in complete dulbecco’s modified eagle medium media along with fetal bovine serum via 
using cytotoxic assay, MTT. Mentha spicata and Mentha piperita treated cells were not only compared with untreated cells 
but also compared with positive control, cisplatin, a standard anticancer drug available in market to analyze its efficacy on 
normal cells. 
Results: Results displayed mild toxicity effect of plant extracts at different doses 5µg/ml (0.8600 ± 0.1260, 0.8940 ± 
0.01513), 10µg/ml (0.8340 ± 0.03305, 0.7727 ± 0.04430) and 50µg/ml (0.7490 ± 0.04521, 0.8050 ± 0.06509) as 
compared to cisplatin with same doses 5µg/ml (0.7203 ± 0.01365*), 10µg/ml (0.5783 ± 0.06964****) and 50µg/ml (0.5073 
± 0.07950****) as cell viability was more in plant extracts treated cells than cisplatin treated cells and absorbance values 

of plant extracts treated cells were close to values of untreated cells (0.8733 ± 0.02517). Data were analyzed using 
GraphPad Prism 8.1 with one-way ANOVA followed by Bonferroni’s post-hoc test. P < 0.05 was considered 
statistically significant. 
Conclusion: Mentha spicata and Mentha piperita crude extracts exhibited relatively low cytotoxicity toward 
normal Vero cells compared with cisplatin under the tested conditions. However, their safety and anticancer 
potential require further investigation using cancer cell lines, additional normal cell models, and in-vivo studies 
to determine their therapeutic potential. 
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INTRODUCTION:  The Lamiaceae family comprises hundreds of genera and thousands of species of 
flowering plants that are rich in diverse bioactive compounds, including terpenoids, iridoids, flavonoids, volatile 
compounds, and phenolics. These phytoconstituents contribute to a wide range of pharmacological activities 
and have potential applications in the management of neurodegenerative disorders, diabetes, cancer, and 
cardiovascular diseases. Mentha spicata (MS), also known as Mentha viridis, belongs to the Lamiaceae family 
and has been traditionally used to treat various ailments, including liver and gastrointestinal disorders, jaundice, 
asthma, fever, cold, and cough. Several Mentha species, including MS, have demonstrated therapeutic 
potential, and their cytotoxic effects have been reported against various cancer cell lines [1,2]. Mentha piperita 
(MP) is widely used in pharmaceutical, cosmetic, and nutraceutical products and is an important ingredient in 
various herbal preparations. It contains numerous phytoconstituents that have been investigated for their 
diverse biological and pharmacological activities [3]. 
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MS, commonly known as spearmint or garden mint is widely distributed in many parts of world including tropical 

to temperate regions. It is a perennial herb that grows up to one meter in height and have long leaves with 

pointed tips. MS is popular in many countries as spice herb in food industry. Traditionally, it has been used to 

treat upper respiratory infections, hemorrhoids, common cold, and digestive disorders, and is widely used in 

food, beverages, cosmetics, and pharmaceutical products. Mentha spicata is rich in carvone, which contributes 

to its characteristic aroma and is a major component of its essential oil in several regions, including Pakistan 

[4]. It also contains phenolic compounds such as ferulic, p-coumaric, and sinapic acids. Traditionally used as 

mint tea and for various ailments, MS has demonstrated anticancer, anti-inflammatory, antidiabetic, 

antiparasitic, and antimicrobial activities in both in-vitro and in-vivo studies. Mentha piperita is a perennial 

aromatic hybrid species widely cultivated for its medicinal and commercial applications. Previous studies have 

reported that Mentha species possess a range of pharmacological properties, including anti-inflammatory, 

antimicrobial, antioxidant, and anticancer activities, supporting their potential for therapeutic applications. The 

Vero cell line is an immortalized cell line derived from African green monkey kidney epithelial cells [5]. 

This cell line is used as cell substrate for various pharmacological activities such as vaccine manufacturing and 

development [6-8], to study viral morphology and viral replication [9,10]. Many anticancer studies used this cell 

line as normal control such as study against breast cancer cell line and cervical cancer cell line [11,12]. 

Thus, in present study, cytotoxic potential of Mentha Spicata plant crude extract (MS.CR) and Mentha Piperita 

plant crude extract (MP.CR) was evaluated in normal cell line. 

  

METHODS:    Following the ethical approval vide letter no. 263-2025-/PHEC Dated 11th February 2025 from 

Pharmacy Human Ethics Committee, The Islamia University of Bahawalpur, this study was conducted between 

March 2025 and November 2025. Normal cell line, Vero was used according to study [13]. Cells were thawed 

and cultured according to method mentioned in study [14]. For the sake of cell proliferation, the cell line of Vero 

was cultured onto 96 well plates. One group remained untreated while the remaining were treated with doses 

of cisplatin (positive control) and MS.CR and MP. CR along with Dulbecco’s modified eagle medium-high 

glucose (DMEM-HG) but the fetal bovine serum (FBS) was made absent where CR refers to the crude extract 

of the respective species.Treatment of 72 hours was subjected to the cultured cells of Vero cell line. After 

completing 72 hours, for applying cell proliferation assay, 96 well-plate was used and the used medium was 

analyzed with MTT assay [15]. Cell viability was assessed via MTT assay according to study [16]. Statistical 

analyses were performed using GraphPad Prism version 8.1. Data are presented as mean ± standard deviation 

(SD) of the experimental replicates. Differences in cell viability among the treatment groups and untreated 

control were analyzed using one-way analysis of variance (ANOVA), followed by Bonferroni’s multiple-

comparison post-hoc test to identify differences between individual groups. A P value of <0.05 was considered 

statistically significant. Statistical significance is indicated as P < 0.05, P < 0.01, and P < 0.001 in the relevant 

tables and figure legends. Where applicable, exact P values are reported. 

 

RESULTS: Vero cells were treated with Mentha spicata crude extract (MS.CR) and Mentha piperita crude 

extract (MP.CR) at concentrations of 5, 10, and 50 µg/mL and compared with the standard anticancer drug 

cisplatin at the same concentrations. To ensure reliable results, all treatments were evaluated in triplicate using 

the MTT assay. Compared with the untreated control cells, both MS.CR and MP.CR showed relatively low 

cytotoxicity across the tested concentrations, with no clear dose-dependent cytotoxic effect observed. In 

contrast, cisplatin produced a greater reduction in cell viability, indicating higher cytotoxicity toward normal Vero 

cells. The absorbance values and cell viability percentages for MS.CR are presented in Table 1 and Figures 1 

and 2, while those for MP.CR are presented in Table 2 and Figures 3 and 4. Overall, MS.CR- and MP.CR-

treated cells demonstrated viability levels relatively comparable to the untreated control, whereas cisplatin 

showed a more pronounced cytotoxic effect, suggesting that both Mentha extracts were comparatively less 

toxic to normal Vero cells under the conditions tested. 

 

 

 

 
 



 
Investigation of Anti-neoplastic potential of Mentha piperita and Mentha Spicata crude………….. 

267 | P a g e  
 

Table 1: The cell viability values of cisplatin and MS.CR on untreated and treated Vero cells 
Groups & Doses Values (Mean ± SD) 

Untreated 0.8733 ± 0.02517 

Cisplatin (5μg/ml) treated 0.7203 ± 0.01365 

MS.CR (5µg/ml) treated 0.8600 ± 0.1260 

Cisplatin (10μg/ml) treated 0.5783 ± 0.06964 

MS.CR (10µg/ml) treated 0.8340 ± 0.03305 

Cisplatin (50μg/ml) treated 0.5073 ± 0.07950 

MS.CR (50µg/ml) treated 0.7490 ± 0.04521 
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Figure 1: MTT activity evaluation by cisplatin and MS.CR. 
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Figure 2: Percentage representation of three concentrations of cisplatin and MS.CR on Vero. 
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Table 2: The cell viability values of cisplatin and MP.CR on untreated and treated Vero cells 

Groups & Doses Values (Mean ± SD) 

Untreated 0.8733 ± 0.02517 

Cisplatin (5μg/ml) treated 0.7203 ± 0.01365 

MP.CR (5µg/ml) treated 0.8940 ± 0.01513 

Cisplatin (10μg/ml) treated 0.5783 ± 0.06964 

MP.CR (10µg/ml) treated 0.7727 ± 0.04430 

Cisplatin (50μg/ml) treated 0.5073 ± 0.07950 

MP.CR (50µg/ml) treated 0.8050 ± 0.06509 
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Figure 3: MTT activity evaluation by cisplatin and MP.CR. 
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Figure 4: Percentage depiction of triple concentrations of cisplatin and MP.CR on Vero cells. 
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DISCUSSION:  An Iranian study conducted in 2010 evaluated Mentha spicata and other Mentha 

species against Vero cells using the MTT assay and reported some degree of cytotoxicity at different 

concentrations. However, that study did not include a positive control, and the plant material was 

obtained from Iran, whereas the M. spicata used in the present study was collected from Bahawalpur, 

Pakistan. These differences in experimental design and geographical origin may contribute to 

variations in the observed cytotoxic effects [17]. Similarly, a study conducted in Oman in 2018 

reported the cytotoxic potential of M. spicata against cancer cell lines. Mentha piperita contains 

several bioactive compounds, including phenolic acids, tannins, and flavonoids [3], and its anticancer 

activity has been reported against human skin, breast, colorectal, and lung cancer cell lines, as well 

as in breast cancer patients [18,19]. In the present study, the cytotoxic activity of M. spicata was 

evaluated using the MTT assay, a widely used in-vitro method for assessing cell viability and 

cytotoxicity based on cellular metabolic activity. The assay measures the reduction of yellow MTT by 

metabolically active cells to purple formazan, with the resulting absorbance being proportional to cell 

viability [20]. The findings demonstrated that M. spicata extract produced cell viability values close to 

those of untreated Vero cells, while viability was comparatively higher than that observed with the 

positive control, cisplatin. Among the tested concentrations, 5 and 10 µg/mL produced negligible 

cytotoxic effects, whereas 50 µg/mL showed only mild cytotoxicity. In contrast, cisplatin demonstrated 

considerably greater cytotoxicity at all corresponding concentrations. These findings suggest that M. 

spicata extract has relatively low cytotoxicity toward normal Vero cells under the conditions tested 

[21,22]. However, the absence of marked toxicity in normal cells alone does not establish its safety 

or anticancer efficacy. Therefore, further studies using different cancer cell lines and additional normal 

human cell models are warranted to determine its selective cytotoxicity, establish IC₅₀ values, identify 

the responsible bioactive constituents, and elucidate the underlying molecular mechanisms. Such 

investigations may help determine the potential of M. spicata as a source of candidate compounds 

for future anticancer research [23,24,35].  

Further studies are recommended to evaluate the anticancer activity of Mentha spicata and Mentha piperita 

extracts against different cancer cell lines and normal human cells, determine their IC₅₀ values, and investigate 

their active phytochemical constituents and underlying mechanisms. The main limitations of this study were the 

use of a single normal cell line (Vero), a limited range of extract concentrations, and the absence of cancer cell 

lines and mechanistic investigations. 

 

CONCLUSION: To be viable, anticancer agents must selectively target malignant cells without harming 

normal tissues. Here, the MS.CR extract showed minimal toxicity and little to no antiproliferative activity against 

normal Vero cells, underscoring its potential safety for future oncology applications. To advance this research, 

the extract should be screened against diverse human cancer lines to map its specific molecular pathways. 

Additionally, detailed phytochemical analysis and purification are required to identify the precise active 

constituents. These preliminary data offer a promising foundation for engineering plant-based cancer therapies 

designed to maximize therapeutic efficacy while minimizing adverse side effects. 
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