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Abstract: 

The historical integration of nutrition and therapeutics is deeply rooted in classical medicine, famously exemplified 

by Hippocrates, the foundational figure of Western medicine. He famously advocated for the convergence of diet and 

healthcare through the maxim, "Let food be your medicine and let medicine be your food." Demonstrating an early 

understanding of botanical pharmacology, Hippocrates compiled a comprehensive compendium that documented 

approximately 400 distinct medicinal plant species, validating the therapeutic potential of natural products. The extract 

has been found to have anti-androgenic and anti-spermatogenic effects in male mice. This means that it can inhibit the 

development of male sexual characteristics and reduce sperm production. The mechanism of action appears to involve 

disruption of key biochemical pathways within the testes and a reduction in testosterone production. Testosterone is a 

crucial hormone for male fertility, as it stimulates the production of sperm. By reducing its levels, the extract 

effectively suppresses male fertility.  
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Introduction 

Mentha arvensis, a prominent member of the Lamiaceae family, is a small-to-moderate-sized perennial herb of 

significant ecological and economic importance. Regionally referred to as pudina, corn mint, or wild mint across 

Bangladesh and India, this species is widely recognized for its therapeutic and aromatic properties. The widespread 

cultivation of M. arvensis across Bangladesh, Nepal, India, Sri Lanka, Thailand, and Japan highlights its global 

economic and cultural value. In these nations, the herb serves a multi-functional role as a culinary seasoning agent, a 

staple household remedy in traditional medicine. Phytochemical profile analyses of M. arvensis reveal a diverse array 

of bioactive compounds that drive its extensive industrial utility. The plant is particularly rich in monoterpenes and 
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essential oil constituents, including α-menthol, neomenthol, menthofuran, d-menthone, isomenthol, and isomenthone. 

Additionally, it synthesizes significant quantities of menthyl acetate, cineole, phellandrene, p-cymene, 

aromadendrene, limonene, piperitone, and carvomenthone. Other critical secondary metabolites identified in its profile 

include pinene, carvacrol, α-pinene, α-phellandrene, dipentene, cadinene, thujone, carvone, linalool, linalyl acetate, 

and piperitenone oxide. This complex chemical composition underpins the species' widespread application as a raw 

material in the pharmaceutical, food, flavouring, cosmetic, and beverage industries (1-4). Beyond its rich monoterpene 

profile, M. arvensis synthesizes a notable variety of polyphenolic compounds and micronutrients that enhance its 

biochemical profile. The herb contains significant quantities of key flavonoids, including quercetin, menthoside, and 

isorhoifolin, alongside vital micronutrients such as vitamin K. Furthermore, the presence of phenolic monoterpenes 

like eugenol and thymol contributes substantially to the plant's overall antioxidant and therapeutic potential (2). 

Literature indicates that M. arvensis yields a high concentration of essential oil, with reports establishing that mint oil 

accounts for approximately 90% of its extractable volatile content. This complex matrix is dominated by 

monoterpenes—such as menthone, menthofuran, methyl acetate, cineole, and limonene—alongside key 

sesquiterpenes like viridiflorol. In addition to these volatile constituents, the plant features a robust profile of non-

volatile secondary metabolites, including a diverse group of flavonoids such as luteolin, menthoside, isorhoifolin, 

rutin, and hesperidin. Its phenolic acid composition is characterized by the presence of caffeic, chlorogenic, and 

rosmarinic acids, while triterpenes are represented by squalene, α-amyrin, ursolic acid, and sitosterol. Furthermore, 

the biochemical architecture of the species is reinforced by the presence of phytol, tocopherols, carotenoids, choline, 

betaine, cyclenes, tannins, and essential minerals, which collectively drive its multifaceted biological activities (5-7). 

Ethnobotanical literature documents M. arvensis L. as a versatile therapeutic agent in folk medicine, particularly for 

gastrointestinal and respiratory disorders. Historically, traditional practitioners have utilized the herb as a carminative, 

antispasmodic, and anti-peptic ulcer agent to alleviate symptoms associated with indigestion, skin diseases, coughs, 

and colds. Empirical studies substantiate these traditional applications, revealing that different anatomical segments 

of the plant exhibit distinct pharmacological properties. The leaves, in particular, manifest a broad spectrum of 

bioactivities; they function as a stimulant, acrid, thermogenic, and anodyne agent, while also demonstrating 

antispasmodic, anthelmintic, vulnerary, and deodorant characteristics. Furthermore, foliar extracts are credited with 

sudorific, dentifrice, and febrifuge properties, alongside documented actions as a contraceptive, carminative, digestive, 

and expectorant. From a systemic perspective, the leaves also exhibit cardiotonic and diuretic behaviours, and are 

traditionally indicated for the management of hepatalgia (8). Beyond its gastrointestinal and respiratory applications, 

M. arvensis is traditionally indicated for hepatic and splenic disorders, including the management of jaundice and 

asthma. Furthermore, aqueous infusions derived from the leaves serve as a versatile therapeutic preparation in 

ethnopharmacology. These foliar infusions are widely prescribed to alleviate acute indigestion, mitigate symptoms of 

rheumatism, and soothe various infantile ailments. Additionally, this preparation is utilized to manage pregnancy-

induced emesis, reduce symptoms associated with hysteria, and serve as a topical or systemic remedy for inflamed 

joints (9). In dermatological applications, M. arvensis serves as both a stimulant and a localized anaesthetic agent. In 

ethnopharmacological practices, morphological structures are systematically employed to mitigate upper respiratory 

conditions such as coryza, rhinitis, cough, and pharyngitis, as well as general febrile states and headaches. 

Furthermore, the aerial parts exhibit significant analgesic and spasmolytic properties, making them effective in treating 

arthralgia, neuralgia, and abdominal colic. Gastrointestinal distress, including nausea, vomiting, dyspepsia, and 
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diarrhoea, is also frequently managed with this botanical material, which additionally provides relief from 

inflammatory skin conditions like prurigo (8).  

 

Habitat and distribution: Its widespread distribution and traditional utilization in Southern Asia underscore its 

relevance in ethnobotanical studies and modern pharmacological research. M. arvensis thrives predominantly in 

temperate regions, demonstrating a strong preference for exceptionally moist, nutrient-rich soils. It frequently 

colonizes ecological niches such as wetlands, grasslands, marshes, drainage ditches, and riverbanks, and exhibits a 

strong photophilic nature, favouring full solar exposure over partial shade (10). 

Botanical Description: It is an upright perennial herbaceous plant with square, hairy stems that range in size from 20 

to 80 cm. M. arvensis Linn. has elliptic to oblong-ovate leaves with blunt or rounded tips, short petiole margins, and 

toothed edges. Around the higher leaf axils, the flowers are whorled. They are uneven, have two lips, range in colour 

from white to pink to violet, and are 4–7 mm length. Their stamens are longer than their petals (11). 

Materials and methods 

Experimental animal: The experimental group was established by procuring two pairs of healthy, adult albino mice 

(Mus musculus) from the animal house facility of the Post Graduate Department of Zoology at Tilka Manjhi Bhagalpur 

University (T.M.B.U.), Bhagalpur. This initial breeding stock was subsequently utilized to expand the research colony. 

All animals were housed under standardized laboratory conditions within polypropylene cages, which were cleaned 

daily to maintain strict hygienic protocols. For the specific experiment, behavioural or physiological observations, 

healthy adult male albino mice weighing between 25 and 30 gm were selected. 

Plant extract: The aqueous leaf extract will be prepared by macerating 10 gm of leaves in 100 ml sterilized distilled 

water. Subsequently the extract was filtered twice with Whattman filter paper 1 (12). 

Experimental design:  

 Group I (Control): Received distilled water. 

 Group II (Low Dose): Received 100 mg/kg body weight of M. arvensis extract orally for 14, 28 and 35 days 

(12). 

 Group III (High Dose): Received 200 mg/kg body weight of M. arvensis extract orally for 14, 28 and 35 

days (12). 

 

Sample Collection and Analysis: For the biochemical assays, samples were taken from the prostate gland for protein 

test and seminal vesicles for fructose test at the end of the treatment period.  

Tissue Collection: Carefully dissect the desired organs (Prostate Gland and Seminal Vesicles). 

Tissue Homogenization: Approximately 100 to 200 mg of tissue was precisely weighed and homogenized in normal 

saline at a ratio of 100 mg of tissue per 1 mL of solvent. The resulting homogenate was then centrifuged at 3000 rpm 

for 10 to 20 minutes to separate the particulate matter. Finally, the clear supernatant was collected and stored for 

subsequent biochemical analyses. 

A. Protein Test: This test is performed by Lowry method. The Lowry method is developed13 (by Oliver H. Lowry 

in 1951) for the quantitative estimation of total protein in a solution. Protein in prostate gland is estimated 

spectrophotometer using Folin-reagent. Protein reacts with Folin forming a deep blue coloured compound with a 

maximum absorption.  
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B. Fructose Test: The fructose test is used to determine whether fructose is present and at what concentration, 

particularly in tissue extracts or seminal plasma14 (Mann, 1981). Fructose in seminal vesicles is estimated colorimetry 

using resorcinol. Fructose reacts with resorcinol forming a red coloured compound with a maximum absorption. 

Statistical Analysis: The mean ± standard error was used to express the results. Tukey's post hoc test was used after 

one-way ANOVA to examine group differences. Statistical significance was calculated as p < 0.05. 

 

Result 

Male albino mice were given a low dose (100 mg/kg body weight) of aqueous leaf extract of M. arvensis, which acts 

as a reversible antifertility drug by primarily targeting the reproductive biochemistry.  

The critical biochemical changes observe a significant decrease in total protein levels across reproductive tissues 

(prostate gland) and a marked reduction of fructose synthesis within the seminal vesicles.  

 The male reproductive system is a complex network of organs and biochemical processes that work in 

harmony to ensure fertility and proper functioning. Among the various biochemical components, fructose and proteins 

are particularly significant for sperm health and overall reproductive tissue function. Fructose, a simple sugar, is a 

primary energy source for sperm cells. It is transported by seminal vesicles, which are part of the male reproductive 

system that contribute to the composition of semen. Seminal vesicles produce a significant portion of the seminal 

fluid, which contains fructose as a primary energy source for sperm cells. This energy is crucial for the motility of 

sperm, enabling them to navigate the female reproductive tract and reach the egg for fertilization. When fructose levels 

are reduced, the energy supply for sperm cells is compromised, leading to decreased motility and potentially reduced 

fertility. Proteins, on the other hand, play a multifaceted role in the male reproductive system. They are essential for 

the structural integrity of reproductive tissues, including the seminal vesicles and the prostate gland. The prostate 

gland, produces seminal fluid that contains proteins which contribute to the biochemical fluid of semen. These proteins 

are involved in various functions, including the regulation of sperm motility, the protection of sperm cells from the 

hostile environment of the female reproductive tract, and the maintenance of the structural integrity of the seminal 

fluid. A deficiency in proteins can lead to compromised tissue structure and function, affecting the overall health and 

efficacy of the reproductive system. When there is a significant drop in the levels of fructose and proteins, the 

consequences can be severe. The impaired energy supply due to reduced fructose levels directly affects sperm motility 

and viability, which are critical for successful fertilization. Simultaneously, the structural integrity of seminal vesicles 

and the prostate gland can be compromised due to the reduced presence of proteins, leading to potential disruptions 

in semen composition and function. This can result in decreased fertility and may also contribute to reproductive 

health. It highlights the importance of maintaining a balanced biochemical environment within the male reproductive 

system. Any imbalance, whether due to nutritional deficiencies, metabolic disorders, or other health conditions, can 

have profound implications for reproductive health. Therefore, monitoring and maintaining optimal levels of fructose 

and proteins, along with other essential biochemical components, is vital for ensuring proper sperm health and overall 

reproductive function.  

 When there is a significant decrease in fructose levels, the metabolic crisis for sperm cells becomes evident. 

Fructose is a key substrate for glycolysis, the primary energy-producing pathway in cells. Without sufficient fructose, 

sperm cells cannot efficiently produce ATP (adenosine triphosphate), the energy currency of the cell. This energy 

deficit directly impacts sperm motility, as the cells are unable to perform the mechanical work required for swimming. 

Consequently, the reduced motility leads to a lower efficacy, which is a critical step in the fertilization process. 
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Moreover, the reduced energy supply also affects sperm viability. Sperm cells require a steady supply of energy to 

maintain their structural integrity and functionality. A lack of fructose can lead to increased apoptosis (programmed 

cell death) of sperm cells, further diminishing the overall sperm count and viability.  

 The prostate gland is indeed a key player in the male reproductive system, contributing not only to the volume 

of seminal fluid but also to the biochemical environment necessary for sperm viability and function. The proteins and 

enzymes produced by the prostate gland serve multiple vital functions. They include seminal plasma proteins that 

provide structural support to the semen, protect sperm cells from premature degradation, and facilitate their motility. 

Proteins such as prostate-specific antigen (PSA) and other seminal vesicle-specific proteins are essential for 

maintaining the integrity of the seminal fluid matrix. This matrix is crucial for providing a conducive environment for 

sperm cells, ensuring they remain viable and capable of achieving fertilization.  When there is a significant decrease 

in these proteins, the consequences are contraception. Firstly, Seminal fluid acts as a protective medium for sperm, 

shielding them from the harsh chemical and physical conditions of the female reproductive tract. A reduction in these 

protective proteins can lead to increased sperm mortality and reduced motility, as the sperm cells are more susceptible 

to damage and dehydration. Secondly, the decline in protein levels directly impacts spermatogenesis. Spermatogenesis 

is a complex process that requires a precise balance of cellular components and biochemical signals. Proteins are 

integral to the structural framework of the developing sperm cells and are involved in various signalling pathways that 

regulate the maturation and function of sperm. A deficiency in these proteins can lead to impaired spermatogenesis, 

resulting in a reduced number of viable sperm cells. This reduction in sperm count and quality can significantly 

diminish an individual's fertility potential. The reproductive organs, including the prostate gland, seminal vesicles, 

and testes, rely on a delicate balance of cellular structures and biochemical signals to function optimally. Disruptions 

in this balance can lead to conditions such as prostatitis, seminal vesiculitis, or even more severe reproductive 

disorders. The degradation of these tissues not only affects sperm production but can also contribute to broader 

reproductive health issues, including erectile dysfunction and reduced libido.  

Biochemical 

Parameter 

Organ Changes Results 

Protein Prostate 

Gland 

Significant 

decrease 

Suppresses sperm motility, viability, and glycolytic energy 

metabolism. 

Fructose Seminal 

Vesicles 

Significant 

decrease 

Disrupts spermatogenesis and structurally alters 

reproductive tissues. 

 

Table 1: Effects of aqueous leaf extract of M. arvensis on biochemistry of control and treated mice at low doses 

of male albino mice. 

Parameter Control Time interval 

14
th

  28th 35th 

Protein Test (PG) 

(mg/100mg of 

tissue) 

0.264±0.0093 0.114±0.0084 0.070±0.0080 0.034**±0.0049 
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Fructose Test (SV) 

(mg/ml of tissue) 

1.373±0.1521 1.136**±0.0963 0.366±0.1522 0.335±0.1488 

Mean ± S.E., Significant by ANOVA at *(P<0.05), **(P<0.01). 

 

Figure 1: Represents biochemical changes in male albino mice treated with low dose of M. arvensis across control 

and treated groups. 

 

Table 2: Effects of aqueous leaf extract of M. arvensis on biochemistry of control and treated mice at high doses 

of male albino mice. 

Parameter Control Time interval 

14
th

  28th 35th 

Protein Test (PG) 

(mg/100mg of tissue) 

0.264±0.0093 0.178±0.0091 0.116±0.0083 0.069**±0.0048 

Fructose Test (SV) 

(mg/ml) 

1.373±0.1521 0.376±0.1529 0.254*±0.1344 0.126±0.1004 

Mean ± S.E., Significant by ANOVA at *(P<0.05), **(P<0.01). 
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Figure 2: Represents biochemical changes in male albino mice treated with high dose of M. arvensis across control 

and treated groups. 

 

Discussion 

Analyzing the biochemical components (such as proteins, lipids, and enzymes) in organs or tissues such as the liver, 

testes, brain, kidney, gland, etc. is known as tissue biochemistry. It is utilized in research on reproductive biology, 

pharmacology, and toxicology. The prostate protein test is used to determine how much protein is present overall in 

the tissue of the prostate gland. This test aids in the assessment of the prostate gland's functioning state, the 

identification of harmful effects, and the evaluation of conc. of protein responses. 

Androgen production influences the levels of proteins in the gonads and various reproductive accessory organs15,16,17. 

There is a corresponding decline in protein levels within accessory sex organs, which is associated with diminished 

secretory activity18. The seminal vesicles are the primary supply of fructose, which is a significant source of energy 

for sperm cells. It is essential for preserving sperm viability and motility. The seminal vesicles indeed play a pivotal 

role in the male reproductive process by producing a significant portion of the seminal fluid, which contains fructose 

as a primary energy source for sperm cells. The concentration of fructose significantly affects the functioning of the 

regulating gland. The production and release of fructose from the seminal vesicles are influenced by testosterone 

levels, which are produced in the testes19. A decline in secretory activity leads to a decrease in fructose levels in the 

seminal vesicle20. This reduction in fructose content is associated with lower sperm motility21. 

 When compared to the control group, the treated mice PG had a significantly lower protein content. This could 

be because of low levels of androgen production. Protein of prostate gland of treated mice were observed and 

expressed in Mean ± S.E. The maximum change in M. arvensis extract was detected in group III when compared with 
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the control group (Table 2). The highest increase was observed in 14 th days of group II, 56.81% (0.114± 0.008, in 

mg/100mg of tissue) (Table 1) and decrease of 73.86% in 35th days of group III (0.069±0.004, in mg/100mg of tissue) 

(Table 2). These changes are statistically significant by ANOVA. 

 Fructose of seminal vesicles of treated mice were observed and expressed in Mean ± S.E. The maximum 

change in M. arvensis extract was detected in group III when compared with the control group (Table 2). The highest 

increase was observed in 14th days of group II, 17.26% (1.136± 0.096, in mg/ml of tissue) (Table 1) and decrease of 

90.82% in 35th days of group III (0.126± 0.100, in mg/ml of tissue) (Table 2). These changes are statistically significant 

by ANOVA.  

A significant deficiency in androgens is associated with a lack of fructose. The decreased production of testosterone 

may have played a role in the reduction of fructose levels in the seminal vesicles22,23. 

 

Conclusion 

Fructose, as a primary energy source for sperm cells, is indispensable for their motility and viability. Sperm cells rely 

on this energy to navigate the female reproductive tract and achieve fertilization. By changing in biochemical 

parameter we use this as herbal contraceptive method without any side effects. Proteins in seminal fluid provide 

structural support to semen, protect sperm from premature degradation, and create an optimal biochemical 

environment for sperm function. Proteins such as PSA and others contribute to the maintenance of the seminal fluid 

matrix, ensuring that sperm remain viable and capable of achieving fertilization. A decline in these proteins disrupts 

this protective matrix, leading to structural breakdown of the seminal fluid and, consequently, impaired sperm 

function. The combined effects of reduced fructose and diminished protein output create a synergistic impact on male 

reproductive health. Conditions such as reduced sperm count, poor sperm motility, and defects in sperm morphology 

can arise, leading to infertility or subfertility.  

 The potential of this extract as a natural, reversible male contraceptive agent is significant. It suggests that the 

extract could be used as an alternative to chemical contraceptives, which often come with side effects. However, it's 

important to note that this is preliminary research conducted on animals. Further studies are needed to confirm these 

findings in humans and to understand the safety and efficacy of the extract as a contraceptive. Thus, this plant is use 

as herbal contraception for male as it suppresses spermatogenesis process. 
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