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ABSTRACT

Background: The development of plant-based alternatives is gaining thrust in contemporary
research, with the traditional use as male contraceptive agents. To explore anti-spermatogenic
properties of Polyherbal Formulation (PHF) containing hydroalcoholic extracts of seed Neem
(Azadirachta indica), seeds of papaya (Carica papaya), fenugreek (Trigonella foenum-graecum),
cotton (Gossypium herbaceum) and fruit of Piper (Piper nigrum). Materials and Methods:
Extraction of plant materials was carried out using Soxhlet extraction and maceration. After
the extraction process, different polyherbal formulations were prepared using the extract.
Experiments were conducted by administering the hydroalcoholic extract of PHF to male
rats at different doses of 200, 400, 800 mg/kg body weight/day for 28 days. The evaluation of
anti-spermatogenic activity was conducted using parameters such as reproductive organ
weights, hormonal analysis, including serum testosterone levels, FSH, and LH, sperm count, and
motility were evaluated using semen collected from the cauda epididymis. Results: After 28
days of treatment, a significant decrease (p<0.05) in testis weight was observed at a dose of 800
mg/kg body weight/day (0.95+0.04 g). A significant reduction in testis weight may result from
lower serum testosterone levels and disrupted sperm development, as testosterone is crucial for
spermatogenesis. The decreased sperm count observed may be due to lower levels of FSH and
LH, which are essential for spermatogenesis. Histological analysis revealed experimental group
exhibited sperm head and tail abnormalities compared with the control group. Conclusion: The
study indicates that the potential of plant-based polyherbal formulations exhibits significant
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INTRODUCTION

Overpopulation is increasingly recognized as a major global
problem that can be addressed through biological control
of human fertility. India is a highly populous country with
a population of approximately 9.2 billion by 2050 (Verma et
al.,, 2021P; Manocha et al, 2023). Although advancements
in reproductive biomedicine have led to the development of
hormonal contraceptives, these often come with side effects
(Joshi et al., 2011). Contraception can be achieved through
various methods, which can be categorized into the four groups:
natural, physical, chemical, and surgical. As most contraceptive
methods are primarily designed for women, men have limited
participation in family planning (Ghosh et al., 2015; Ghosh et
al., 2017). The development of new methods for male fertility
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management could offer significant social and public health
benefits. One of the main reasons for this huge disparity is the
lack of safe, reversible, and effective methods (Long et al., 2019).

Phytotherapy has a very long tradition and a scientific explanation
of herbal medicine and its extracts (Joshi et al, 2011). It is
widely acknowledged today that many traditional medicines are
preferred because they are more productive, socially acceptable,
and more suitable for the human body, with fewer side effects
and proven effectiveness (Long et al., 2019). Although very few
contraceptives have been developed from plant extracts, their
effectiveness has not been well established, and their mode of
action is unknown to us (Goswami et al., 2020).

Herbal contraceptives are a growing trend in current research,
focusing on plants with anti-spermatogenic properties, though
their precise mechanisms remain unclear. Global efforts are
underway to assess the efficacy of such herbal formulation for
male contraception. While some plant-based products have
been formulated, their extract modes of action are not fully
understood. Several plants, including Azadirachta indica,
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Albizzia lebbeck, Carica papaya, Piper nigrum, Trigonella
foenum-graecum, Gossypium herbaceum, Jatropha curcus, Allium
sativum, Momordica charantia, Rubia cordifolia, and Piper nigrum
have been proven to have spermicidal effects in various studies
(Kamboj and Dhawan, 1982; Riar., 2021; Gupta and Gupta J.,
2020).

The reversibility of the anti-fertility effects of herbs and their
active components could provide clinical advantages in the
development of male contraceptives (Shweta et al., 2011; Pham
et al., 2023). Different herbs contain a variety of bioactive
compounds. Combining these herbs in specific ratios may result
in synergistic effects, where the overall therapeutic impact is
greater than the sum of the effects of individual herbs (Shweta
et al., 2011). The anti-fertility activity of a solid pharmaceutical
dosage formulation containing different extracts of seed Neem
(Azadirachta indica), seeds of papaya (Carica papaya), fruit of
Piper (Piper nigrum), fenugreek (Trigonella foenum-graecum),
cotton (Gossypium herbaceum), and several excipients such as
starch, microcrystalline cellulose, Lactose, Magnesium stearate,
and talc. Different formulations were prepared from the mixture,
and a preformulation study was conducted on the raw materials,
followed by an evaluation of all selected formulations for final
tablet preparation (Driss et al., 2017).

The development of novel herbal medications is becoming
increasingly popular in current research. These medications
use extracts from various plant components that have potent
anti-fertility activity (Ogbuewu, 2011). This formulation would
offer an alternative to synthetic contraceptives, giving individuals
and couples more choices for family planning that are accessible,
convenient, and reversible.

MATERIALS AND METHODS

Procurement and identification of the plant

Plants used in the research were procured from the local market
of Bharuch in Gujarat, India. Fresh plant-like seeds of Neem
(Azadirachta indica), and seeds of papaya (Carica papaya) were
collected from the nearby village of Bharuch, and the dry part
of the drug, like the fruit of Piper (Piper nigrum), fenugreek
(Trigonella foenum-graecum), cotton (Gossypium herbaceum)
was collected from the local Commercial market of Bharuch.
Herbarium sheets were prepared and authenticated by Dr. PS.
Nagar, Department of Botany, BARO herbarium of the Maharaja
Sayajirao University of Baroda, Gujarat, with voucher specimen
no. BARO (AN30725, AN30726, AN30723, AN30724, AN728)
and submitted.

Preparation of extract

All plants were cleaned, dried, and powdered with a grinder. After
all, the dried powdered plant materials (500 g) were subjected to
extraction using different extraction methods such as Soxhlet
apparatus, maceration, using various solvents like methanol,
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water, ethyl acetate, benzene etc. After the extraction process, the
solvent is evaporation of the filtrate to obtain a brownish-dark
sticky residue. The percentage yield was found to be between
15-20% (w/w), respectively, and the final dry extract was kept in
closed vessels at the control temperature and subjected to further
study (Kumar et al., 2022; Chainpure et al., 2019).

Preparation of polyherbal formulation

The Wet granulation process is widely used in pharmaceutical
herbal preparation for small-scale preparations. The different
extracts and excipients are listed in Table 1. Each additional
constituent and standardized extract in the formula is individually
weighed, crushed, and sieved through a sieve no 80 (Pham et al.,
2023; Gupta and Gupta, 2020). The granules were mixed and
dried at 105°C in a hot air oven (Maury and Kumar, 2019). Before
punching the tablets, all the granules were mixed with magnesium
stearate, the die cavity was adjusted to achieve the desired weight,
and then the tablets were punched (Manocha, 2023).

Experimental Animal

This study utilized 30 healthy male Wistar albino rats, each
weighing almost 200+10 g. The rats were kept at controlled
environmental conditions, maintaining an ambient temperature
of 24+3°C and an RH of 30-70%, according to a 12-hr light-dark
cycle. Animals were acclimatized for the week before the
commencement of the experiments (Sharma et al., 2023; Ghosh
et al., 2017). Each rat was marked on the tail, and the cages
were label with relevant study details, including study number,
title, gender, dose, cage number, and animal number. The rats
were provided with a diet and pure drinking water ad libitum
(Kamble et al., 2017). The research received approval from the
Institutional Animal Ethics Committee (IAEC) under [IAEC
PIP/6/23] CPCSEA, and all procedures were conducted under
the prescribed guidelines of the Committee for Control and
Supervision of Experiments on Animals (CPCSEA), Government
of India (Shah and Jhade., 2018).

Acute toxicity study of the extract

The experiments in this study were designed based on OECD's
Fixed Dose Procedure-reproductive Toxicity Guidelines (OECD/
OCDE-420, 2001). A minimum lethal dose of the drug extract
was determined by giving animals up to 2000 mg/kg of alcoholic
extract. After two weeks of treatment, the animals' clinical
symptoms, behavioral patterns, and motility were examined (Jain
et al., 2012; Lakshman and Changamma, 2015).

Treatment protocol

Five groups of animals were investigated for the experiments,
including the control group. Each group consisted of 06 healthy
male rats. Three doses were selected to carry out the experiment
these were 200, 400, and 800 mg/kg body wt./day for 28 days to
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evaluate the anti-spermatogenic effect of the PHE. The treatment
plan of each group was as follows (Table 2).

At the end of the treatment, the animals were anesthetized,
and their body weight was measured on day 28. Before being
sacrificed, the rats were weighed again, and their reproductive
organs were separated. The testes and epididymis were examined
for structural changes and preserved in Bouin’s fluid for further
investigation (Ghosh et al., 2015).

Parameters For Antifertility
Body and sex organ weights

Before and after the experiment, the weight of the animals was
recorded. Isolated reproductive organs were washed and weighed
to the nearest mg, which was reported as relative organ weight
(Ghosh et al., 2015; Singh AND Gupta, 2016).

Effect on sperm viability and Sperm count

The epididymis was separated from the cauda regions and kept
in Petri dishes containing 1 mL of 0.9% NaCl solution at 36°C
to improve sperm viability during the study period. Each rat
in each group had its cauda epididymidis removed epididymis
and spermatozoa were extracted by flushing with a suspension
medium (Bhakta et al., 2018; Pokharkar et al., 2009; Mishra and
Singh, 2009). The existence of spermatozoa in the epididymal
suspension sample was confirmed by the eosin-nigrosin staining
following the standard protocol. Using a hemocytometer,
spermatozoa are counted in specific grid areas under a microscope
(Duryat et al., 2025).

Serum Testosterone, FSH and LH Assay

Serum testosterone, FSH and LH levels were determined by
ELISA kit. The kit was purchased from Lilac Medicare Pvt. Ltd.,
Mumbeai, India.

Statistical analysis

All data are expressed as Mean+SEM (n=6). Statistical significance
(p<0.001) was assessed by comparing the treated group with the
control group using ANOVA followed by Bonferroni post hoc
analysis.

RESULTS
Toxicity study

The rats did not exhibit any apparent signs of toxicity at a dose of
2000 mg/kg, representing the LD, which was found to be beyond
2000 mg/kg and was used for antifertility investigation.

Body and relative organ weights

After 28 days of oral administration of PHEF, that male rats did
not show any significant difference in the body weight but a
significant decrease (p<0.01) in the weight of the testis (0.95+0.04
g) at a dose of 800 mg/kg body weight per day as shown in (Table
3) when compared with control.

Sperm viability and sperm count

Sperm viability of the Vehicle control rats (Group 2) spermatozoa
possess normal morphology (Figure 1a, 1b). On the other hand,
treated group with a dose of 800 mg/kg Body wt/day showed a
significant reduction (p<0.01) compared to control rats (54%).
The caudal epididymal sperm count was significantly reduced
(p<0.01) that were treated with the extract of PHF (49.27+1.96
with 800 mg/kg b.wt./day in comparison to control rats (Table 4).

Serum Testosterone, FSH and LH Assay

Serum testosterone levels were lowered significantly (p<0.01) that
were treated with a dose of 800 mg/kg b.wt./day in comparison
to control rats (0.16+0.01) (Figure 3)(Table 4). Experimental rats
were given the drug at a dose of 800 mg/kg body weight per day
(p<0.05), which produced a significant reduction in the serum
levels of LH and FSH(Figures 4 and 5) (Table 4).

Table 1: The Composition of Polyherbal Tablets.

List of Ingredients

Azadirachta indica seed extract

Carica papaya seed extract

Gossypium herbaceum seed extract
Piper nigrum seed extract

Trigonella foenum graecum seed extract
Starch

Microcrystalline Cellulose

Magnesium stearate

O 0 N O U b W N

Lactose

Total weight
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Amount (mg) for One Tablet

F1 F2 F3 F4 F5
100 100 150 150 25
50 50 100 50 100
10 20 20 40 20
100 25 25 100 100
200 200 100 150 100
30 30 30 30 30
42 30 60 42 60
30 30 12 12 30
38 115 103 76 85
600 600 600 600 600
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Figure 1: Photomicrograph of Sperm morphology of treated rats with orally administered doses of PHF.

Histopathology of the testis

Histological analysis of the testis of control rats showed normal
seminiferous tubules with active spermatogenesis (Figures 2a, 2b).
In group II, there was a minor reduction in the quantity of sperm
present within the lumen of the seminiferous tubules. (Figure 2c).
Groups IV and V showed spermatogonial degeneration lining
the seminiferous tubules and decreased sperm count (Figures 2d,
2e). Histological study of sperm dynamics and morphology was
normal in the control group, whereas the sperm morphology in
the experimental group showed sperm head and tail distortion,
suggesting anti-spermatogenic and antifertility activity of PHE

DISCUSSION

In the present investigation the anti-spermatogenic activity of
hydroalcoholic extract of PHE, when administered orally when
compared with the control groups rats at different dose levels
to male rats did not show any significant difference in the body
weight while there was a significant reduction in the weight
of testis at 800 mg/kg b.wt./day dose level (p<0.01) (Table 3).
Significant reduction in testis weight may be due to decreased
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Table 2: Experimental Groups and their respective specifications (n=06).

Experimental Specification

Group

Group I (Normal  Normal Saline-Oral.

Control)

Group II Vehicle 1% Sodium CMC, 10 mL/kg body weight
Control once a day.

Group III (200 Rats were treated with polyherbal extract
mg/kg) 200 mg/kg for 28 days.

Group IV (400 Rats were treated with polyherbal
mg/kg) extract- 400 mg/kg for 28 days.

Group V (800 mg/ Rats were treated with polyherbal extract
kg) 800 mg/kg for 28 days.

levels of serum Testosterone and interference in the formation
and maturation of spermatozoa (Manivannan et al., 2009).

The present study found that the extract of PHE when
administered orally to rats at different dose levels, it exhibited a
significant reduction (p<0.01) in the levels of LH and FSH after
administering the experimental rats with the drug at 800 mg/kg
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b.wt./day (Table 4). This reduction in hormonal levels might be
presence of phytoconstituents to the extract of Azadirachta indica
(neem) seed, extract exhibits spermicidal and contraceptive
effects in male and female rats by altering hormonal levels
(Akihisa et al., 2021).

In this study, from histological analysis of the testes in the
control group, sperm structure and shape appeared unchanged,
while treated animals exhibited sperm head and tail distortion,
these abnormalities suggest that the extract may interfere with
spermiogenesis and the structural integrity of developing

spermatozoa, likely due to disruption in the maturation processes
or altered Sertoli cell function (Gangwar et al., 2023).

A high level of intratesticular testosterone is required for normal
spermatogenesis. The serum testosterone levels significantly
reduced after administration of the drug at 400 mg/kg b.wt./
day and 800 mg/kg b.wt./day when compared to the control
group (p<0.01) (Table 4). It is evident that a reduction in testis
weight and abnormality of sperm morphology may be attributed
to a decline in testosterone production. Papaya seed extract
significantly lowers testosterone levels (Kaur, H et al., 2021).

Table 3: Body weight and Organ weight of experimental rats administered orally with PHF.

Group Initial Body Final Body Weight  Testis Actual weight Testis Relative weight
Weight (g) (9) (9) (9)

Normal Control 269+5.64 263.83+6.77 2.8+0.06 1.06+0.03

Vehicle Control 261+6.43 262.17+5.4 2.76+0.03 1.03+0.03

Group III (200 mg/kg) 263+7.67 258.83+9.28 2.72+0.07 1.05+0.05

Group IV (400 mg/kg) 263+7.54 261.83+7.54 2.6+0.005 1£0.04**

Group V (800 mg/kg) 267+7.34 263.17+7.51 2.5+0.03 0.95+0.04**

All Values are expressed as Mean+SEM (n=6), where p<0.01 when compared to the treated group, ANOVA followed by post hoc analysis by Bonferroni test.
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Figure 2: Microphotograph of rat testis after treatment with different doses of PHF.

Journal of Young Pharmacists, Vol 17, Issue 3, Jul-Sep, 2025

665



Vasava and Chakraborthy: Anti-spermatogenic Action of Polyherbal Extract

Table 4: Sperm dynamics and Sperm characteristics of rats and Serum Hormonal assay of male rats treated with PHF.

Group % Viability Total sperm Testosterone FSH (mIU/mL) LH (mIU/mL)
count 105/mL (ng/dL)

Normal Control 78%5 69.78%2.86 0.16+0.01 3.05+0.19 2.03+0.15

Vehicle Control 77+3.32 73.23+2.21 0.18%0.01 3.12+0.28 2.02+0.11

Group III (200 mg/kg 70.83+2.27 65.3+1.72 0.14+0.02 2.69+0.12 1.97+0.21

Group IV (400 mg/kg) 62.5+2.29 57.67£2.12 0.11+0.01 2.88+0.23 1.83£0.11

Group V (800 mg/kg) 54+4.23 49.27+1.96 0.1+0.01 2.47+0.32 1.64+0.13

All Values are expressed as Mean+SEM (n=6), where p<0.01 when compared to the treated group, ANOVA followed by post hoc analysis by Bonferroni test.
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Figure 3: Comparative analysis of the effect of Testosterone in normal and vehicle control treated rats with
different doses of PHF bar graph, with a significant p<0.01.
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Figure 4: Comparative analysis of the effect of LH in normal and vehicle control treated rats with different doses of PHF bar
graph with significantly p<0.01.
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Figure 5: Comparative analysis of the effect of FSH in normal and vehicle control-treated rats with different
doses of PHF bar graph, with a significant p<0.01.

Histological study of sperm dynamicsand morphology was normal
in the control group (Figure 1a) whereas the sperm morphology
in the experimental group showed sperm head and tail distortion
(Figure le), suggesting anti-spermatogenic and antifertility
activity of PHE In our study, a decrease in the sperm count of
the cauda epididymis following treatment with hydroalcoholic
extract may be due to inhibition of spermatogenesis.

In conclusion, the purpose of this research is to highlight
plant drugs and their bioactive phytoconstituents that work to
prevent conception. The development of male contraceptives
may benefit clinically from the reversibility of the anti-fertility
effects, and future studies should focus on identifying active
phytoconstituents, assessing long-term safety, and conducting
clinical trials to confirm efficacy in humans.

CONCLUSION

The present study showed that polyherbal extract impaired
reproductive activity in treated male rats. The research revealed
that the polyherbal extract has a strong potential to decrease
spermatogenesis. The study of current research suggests that the
administration to groups containing male rats at different dose
levels significantly reduced sperm count and viability. This study
revealed FSH and LH are critical for normal spermatogenesis,
and their suppression is a key strategy in male contraceptive
development and anti-spermatogenic therapies. In males, a
reduction in testosterone levels can restrict spermatogenesis and
lead to male infertility.

This study offers promising insights for the pharmaceutical
industry, potentially paving the way for the development of herbal
contraception. Such a drug could be an effective herbal drug
for reducing spermatogenic activity, thereby promoting male
involvement in family planning. Our current research proves that
a PHF employs an anti-spermatogenic activity in treated rats
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