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Abstract Received: 10/02/26

Silene apetala (locally known as "Barrama”) is a plant traditionally used by Libyan women to influence the  Accepted: 08/04/26

sex of their offspring; however, scientific validation of this practice remains undocumented. This study was  Published: 14/04/26
designed to investigate the ethnobotanical basis, phytochemical composition, and potential biological effects

of the whole plant aqueous extract of S. apetala on offspring sex ratio in a mouse model. An ethnobotanical

questionnaire was administered to 66 Libyan women to document traditional knowledge. Whole plants

(including roots and aerial parts) were collected, authenticated, and an aqueous decoction was prepared. — Copyright: Author (s) 2026.
Qualitative phytochemical screening was performed using standard protocols. In the experimental study,  Distributed under Creative
eight female Swiss albino mice were evaluated using a paired design. Offspring were counted and sexed in ~ Commons CC-BY 4.0

two phases: Phase 1 (Control/Pre-treatment) and Phase 2 (Treatment with 100 mg/kg BW extract).

Statistical analysis was performed using Fisher’s Exact Test. The survey indicated that 93.9% of

participants reported positive outcomes regarding male offspring. Phytochemical screening revealed strong

concentrations of flavonoids (+++) and moderate levels of cardiac glycosides (++), while saponins were

notably absent (<). In the experimental study, the proportion of male offspring increased from 45.8% (22/48)

in the control phase to 55.8% (29/52) in the treatment phase. Although a 10% increase was observed, the

difference was not statistically significant (p = 0.2399). These findings provide preliminary scientific support

for the ethnobotanical use of S. apetala. The observed trend suggests that the plant’s bioactive flavonoids and

steroidal glycosides may influence reproductive outcomes, though larger-scale studies are needed to achieve

statistical significance.
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Introduction

Traditional medicinal plants continue to be a cornerstone of healthcare in North Africa and many developing regions
globally. The World Health Organization estimates that a significant portion of the population, up to 80%, relies on these
traditional remedies for their primary healthcare needs [1]. This knowledge is often passed down verbally through
generations, particularly among women who address fertility and reproductive concerns [2].

In Libya, a plant known as Silene apetala L. (locally called 'Barrama’) is traditionally used by women with the intention of
influencing offspring sex, particularly favoring male children. This ethnobotanical knowledge was documented through
structured interviews in the present study (see Methods, Section 2.1). Despite this ongoing traditional practice, there have
been no experimental studies to scientifically investigate the biological mechanisms behind its purported effects.

The Silene genus is quite diverse, encompassing over 500 species found worldwide. In Libya alone, taxonomic studies have
identified 23 Silene species, including S. apetala, which grows in both Mediterranean coastal areas and inland regions [3].
Various Silene species are known to produce diverse bioactive secondary metabolites, including saponins, flavonoids,
phytoecdysteroids, and phenolic compounds [4,5,6]. These compounds have been shown to exhibit a range of biological
activities, including hormone-modulating, antioxidant, and reproductive effects in various experimental models [7,8]. More
specifically, phytoecdysteroids-steroid-like compounds abundant in several Silene species [9] have been shown to exert
hormone-like effects in mammals, including modulation of stress response and potential influence on reproductive
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physiology [8,10]. Additionally, flavonoids, particularly isoflavones and other polyphenolic phytoestrogens, can bind to
estrogen receptors and modulate reproductive hormone signaling in mammals [11,12].

While mammalian sex is fundamentally determined by chromosomes, maternal factors can play a role in influencing sex
ratios. These factors include diet, hormonal status, and exposure to certain phytochemicals. They can impact sex ratios by
affecting aspects like gamete quality, the timing of fertilization, or the early stages of embryonic development [13,14].
Experimental evidence in mammals has demonstrated that maternal condition and metabolic status can facultatively adjust
offspring sex ratios, supporting the Trivers-Willard hypothesis [15].

Although some Libyan women use S. apetala and related Silene species that contain bioactive compounds, no experimental
studies have assessed whether this plant can affect reproductive physiology or offspring sex ratios. Therefore, the present
study investigates the ethnobotanical background, phytochemical profile, and potential reproductive effects of S. apetala,
aiming both to document traditional knowledge and to expand scientific understanding of medicinal plants in reproductive
health.

Materials and Methods

Ethnobotanical Survey

A structured ethnobotanical survey was conducted among 66 Libyan women to document traditional knowledge and use
patterns. The survey employed a standardized questionnaire administered through face-to-face interviews and collected
information on plant identification, preparation methods, and perceived efficacy.

Plant Material and Extract Preparation

Whole plants of Silene apetala (including roots, stems, leaves, and flowers) were collected from natural habitats in Tripoli
during the flowering season. Authentication was performed at the Herbarium of the Faculty of Pharmacy, University of
Tripoli. To simulate the traditional decoction method, 150 g of the dried whole plant powder was boiled in 1000 mL of
distilled water for 30 minutes. During the boiling process, the volume was reduced through evaporation to a final
concentrated volume of 250 mL. This decoction, representing a raw plant equivalent of 600 mg/mL (60% w/v), was filtered
through Whatman No. 1 paper and stored at 4°C until use.

Phytochemical Screening

Qualitative phytochemical analysis was performed on both aqueous and alcoholic extracts to identify major secondary
metabolites. Standard qualitative tests were performed to detect major classes of secondary metabolites (flavonoids,
saponins, tannins, cardiac glycosides, anthraquinones, and coumarins) according to established methods [16,17]. The
intensity of each compound class was recorded as absent (—), weak (+), moderate (++), or strong (+++).

Experimental Animals

Eight adult female Swiss albino mice (25-30 g body weight, 8-10 weeks old) were obtained from the animal facility of the
Faculty of Pharmacy, University of Tripoli. Animals were housed in standard polypropylene cages under controlled
environmental conditions and acclimatized for one week prior to the start of the experiment. All experimental procedures
were conducted in accordance with internationally accepted guidelines for the care and use of laboratory animals.

Experimental Design

A paired experimental design was employed in which each mouse served as its own control, thereby reducing inter-
individual variability and increasing statistical power. The study was conducted in two phases:

Phase 1 (Pre-treatment/Control): Female mice were mated with proven fertile male mice (1:1 ratio) without any treatment.
After confirmation of mating (presence of vaginal plug), females were separated and monitored throughout gestation. After
parturition, offspring were counted and sexed based on anogenital distance (greater in males) and confirmed after
maturation of the external genitalia.
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Phase 2 (Treatment): After a recovery period of 4 weeks post-weaning, the same female mice were administered S. apetala
aqueous extract orally using a calibrated dosing syringe. The dose was 100 mg/kg body weight, adjusted individually
according to each mouse's weight. The extract was administered daily for 7 days prior to mating with the same male
partners as in Phase 1, and administration continued until pregnancy was confirmed. After parturition, offspring were
counted and sexed using the same methods.

Body weights of female mice were monitored weekly throughout both phases. General health status, behavior, and any
adverse effects were observed daily.

Statistical Analysis
Offspring sex ratio data were analyzed using Fisher's Exact Test (two-tailed) to compare the proportion of male offspring
between control and treatment groups. Statistical significance was set at p < 0.05.

Results

Ethnobotanical Survey Results

Of 66 women surveyed, 62 (93.9%) reported positive outcomes regarding male offspring after using Silene apetala (Barrama)
(Table 1). Traditional preparation involved decoction of the whole plant, consumed daily starting before conception and
continuing until pregnancy occurs.

Table 1: Ethnobotanical survey results of Silene apetala use among Libyan women

Parameter Number Percentage
Total respondents 66 100%
Reported positive outcomes (male offspring) 62 93.9%
Reported no effect 4 6.1%

Phytochemical Screening
Qualitative phytochemical analysis of Silene apetala extracts revealed a strong presence of flavonoids (+++) and a moderate
presence of cardiac glycosides (++). Tannins were weakly detected (+), whereas saponins, anthraquinones, and coumarins
were absent (=) (Table 2).

Table 2: Phytochemical screening of Silene apetala extracts

Compound Class Intensity
Flavonoids +++
Cardiac glycosides ++
Tannins +
Saponins -
Anthraquinones -
Coumarins -

Legend: (+++) strong presence, (++) moderate presence, (+) weak presence, (=) absent

Animal Health and Behavior

All eight female mice tolerated the extract well throughout the study period. No adverse effects, behavioral changes, or
mortality were observed during either phase of the experiment. Body weights remained stable with normal weight gain
patterns during gestation. Maternal behavior, including nest building and pup care, appeared normal in both phases.

Reproductive Outcomes and Offspring Sex Ratio
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All eight female mice successfully mated and produced offspring in both the pre-treatment (control) and treatment phases,
demonstrating that the extract did not impair fertility or reproductive capacity at the dose used. In the pre-treatment phase,
a total of 48 offspring were born, with 22 males (45.8%) and 26 females (54.2%). Following extract administration, 52
offspring were born, with 29 males (55.8%) and 23 females (44.2%). This represents an increase of 10 percentage points in
the proportion of male offspring after treatment (Table 3, Figure 3). Individual variability was observed among the eight
female mice, with some showing more pronounced changes in offspring sex ratio between the two phases than others.

Table 3: Offspring sex distribution before and after S. apetala extract treatment

Phase Total Offspring | Male Offspring | Female Offspring | Male Proportion (%)
Pre-treatment (Control) 48 22 26 45.8
Post-treatment 52 29 23 55.8
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Figure 3: Offspring sex distribution before and after S. apetala extract treatment

Discussion

The use of the whole plant (including roots) in this study was based on traditional preparation practices rather than
targeting a specific class of metabolites. Although roots in many Silene species are reported to contain bioactive compounds
[6,18], saponins were not detected in the present analysis, which may reflect species-specific variation or limitations of
qualitative screening methods. Therefore, the observed biological effects are more likely attributable to the overall
phytochemical composition of the extract rather than to root-specific constituents.

The high concentration of flavonoids (+++) suggests that they may be the primary contributors to the observed trend.
Flavonoids are well-documented phytoestrogens that can bind to estrogen receptors and modulate reproductive hormone
signaling, potentially shifting the maternal hormonal milieu [10,11]. This shift can influence the selective survival of male
embryos or the receptivity of the reproductive tract to Y-carrying sperm [12,19]. Furthermore, the moderate presence of
cardiac glycosides (++) is noteworthy, though their specific contribution to the observed reproductive effects remains
unclear and warrants further investigation. The 10% increase in male offspring (55.8% vs 45.8%), while not statistically
significant, suggests a possible biological trend that is consistent with ethnobotanical claims (93.9% success rate).

Potential mechanisms include hormonal Modulation: Phytoecdysteroids and flavonoids may alter the maternal
estrogen/androgen balance, potentially affecting sperm-ovum interactions or early embryonic survival [10,12,20]. Oxidative
Stress Reduction: Flavonoids may protect male embryos, which are often more vulnerable to oxidative damage during early
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development [19]. Metabolic Influence: Phytochemicals may indirectly affect sex determination by modulating maternal
glucose or lipid metabolism, consistent with the Trivers-Willard hypothesis [14,15,21].

Limitations

The main limitation of this pilot study is the small sample size (n=8), which limits the statistical power to detect modest
effects. Future research should include larger cohorts, quantitative phytochemical analysis (HPLC), and hormonal profiling
(Estrogen, Progesterone, Testosterone) to provide a mechanistic interpretation of the observed trend.

Conclusion

Silene apetala is a plant traditionally used by some women in Libya with a reputation for influencing offspring sex. This
study documented its traditional use and identified bioactive flavonoids and glycosides. While the experimental increase
in male offspring was not statistically significant, the 10-percentage-point shift represents a biological trend that warrants
further investigation.
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