GASOLINE INHALATION DECLINED SEXUAL BEHAVIOUR IN MALE WISTAR RATS: A TRANSGENERATIONAL STUDY
ABSTRACT
The chronic exposure and inhalation of gasoline products in the present society, especially in the Southern part of Nigeria (Niger Delta), and the fact that this gasoline has been reported to be harmful to human health, is a source of concern. This study investigated the effect of gasoline inhalation on sexual behaviour in male Wistar rats: a transgenerational study. Male and female Wistar rats were exposed to gasoline inhalation at doses of group A (control) nil, groups B- G had 20ml/hr/day, 20ml/2hr/day, 20ml/3hr/day and 40ml/hr/day, 40ml/2hr/day, 40ml/3hr/day respectively for 14 weeks parent generation (F0) and 16 weeks first generation (F1) before mating, continued throughout mating, pregnancy, lactation until weaning of first generation (F1). All behavioural assessments were performed in adult male Wistar rats (beginning on PND 105) for all test groups during the dark phase of a reversed light/ dark cycle, under dim red light. Statistical analysis was conducted via mean standard deviation with R computing environment, version 4.3.3. Sexual behaviour parameters were significantly impaired in both F0 and F1 generations, with dose-dependent prolongation of mount, intromission, and ejaculatory latencies, and reductions in mount, intromission, and ejaculatory frequencies. Generational comparison (F0 versus F1) revealed amplification of mount latency (Group E: 15.9% increase) and post-ejaculatory interval (Group G: 3.6% increase), but partial compensatory recovery for mount frequency (Group G: 17.6% increase), intromission frequency (Group G: 35.3% increase), and ejaculatory frequency (Group G: 62.5% increase).
This study contributes novel evidence supporting that chronic gasoline inhalation poses a great risk with the adverse effects being heritable across generations. This has significant implications for public health and occupational safety, particularly in populations chronically exposed to gasoline fumes
INTRODUCTION  
The reproductive toxicity of gasoline inhalation is primarily mediated through complex biochemical and cellular mechanisms involving oxidative stress, endocrine disruption, and histopathological damage. Gasoline constituents, particularly benzene, toluene, ethylbenzene, and xylene (BTEX), readily cross biological membranes and generate reactive oxygen species (ROS) that overwhelm the antioxidant defense system. This oxidative imbalance leads to lipid peroxidation, protein denaturation, and DNA damage in reproductive tissues, thereby impairing spermatogenesis and oogenesis (Oluwole et al., 2020; Adegbite et al., 2021).
[bookmark: _heading=h.9y4ciw7xn9n][bookmark: _Hlk223290519]One of the most widely reported mechanisms of gasoline toxicity is oxidative stress. Gasoline constituents such as benzene, toluene, and xylene undergo hepatic metabolism through cytochrome P450 enzymes, generating reactive oxygen species (ROS) including superoxide radicals, hydrogen peroxide, and hydroxyl radicals (Okoro & Ite, 2020). Excess ROS overwhelms the antioxidant defense system, reducing the activities of key enzymes such as superoxide dismutase (SOD), catalase (CAT), and glutathione peroxidase (GPx). In Wistar rat studies, gasoline vapour exposure significantly increased malondialdehyde (MDA) levels, a biomarker of lipid peroxidation while decreasing SOD and CAT activities in testicular and ovarian tissues (Adunmo et al., 2021; Owagboriaye, 2018). Lipid peroxidation destabilizes sperm plasma membranes, leading to impaired motility and viability. In females, ROS attacks follicular cells, impair oocyte quality, and accelerate follicular atresia (Suku et al., 2023).
[bookmark: _Hlk223290645]Gasoline vapours act as endocrine disruptors by interfering with the hypothalamic-pituitary-gonadal (HPG) axis. Hydrocarbons such as benzene and ethyl benzene can alter the secretion of gonadotropin-releasing hormone (GnRH), which regulates luteinizing hormone (LH) and follicle-stimulating hormone (FSH) release (Abdrabouh et al., 2022). Disruption of this axis impairs steroidogenesis in the testes and ovaries. Hence, the need for the present study.
[bookmark: _Hlk223290747][bookmark: _Hlk223290839]Nigerian studies report significant reductions in serum testosterone, LH, and FSH levels in male rats exposed to petrol vapours, correlating with decreased spermatogenesis and testicular degeneration (Olooto et al., 2017; Adunmo et al., 2021). In females, altered estrogen and progesterone levels disrupt the estrous cycle, preventing ovulation and impairing implantation (Owagboriaye, 2018). This hormonal imbalance is considered a major pathway through which gasoline reduces reproductive capacity.
MATERIALS AND METHOD
 STUDY AREA
This study was carried out in the animal house of the Department of Human Physiology, Faculty of Basic Medical Sciences College of Medical Sciences, Rivers State University, Nkpolu-Oroworuko Port Harcourt, Rivers State, Nigeria.
 STUDY DESIGN 
The two-generational reproduction study was based on the Organisation for Economic Co-operation and Development (OECD) Guideline for Testing of Chemicals 416 (Guideline et al., n.d.), and the developmental neurotoxicity study (F1 and F2 generations) was based on the OECD guideline 426.
 ETHICAL APPROVAL
A student ethical application form was duly completed, summitte and was approved with the number RSU/FBMS/REC/24/053 by the Faculty of Basic Medical Sciences Ethical Committee of the College of Medical Sciences Rivers State University, Port Harcourt.
 EXPERIMENTAL ANIMALS 
[bookmark: _Hlk160177043]Post-natal day (PND) 75-day-old male and female Wistar rats from the colony of the University of Port Harcourt were used for this study. The animals were maintained in the animal facilities of the Department of Human Physiology, Rivers State University. Normal day/night cycles and free access to water and their accustomed diet of grower’s mash (Guinea feeds, Nigeria) was allowed. Animals were housed in collective cages with wood shavings as bedding and mated after one week of acclimatization.Two females were mated with one male to obtain the parent (F0) generation. The day of birth was considered postnatal day (PND) 0. The animals were randomized into four groups (A-G) of male and female rats each as follows: Group Af (control group female n = 5), Group Am ( control group male n = 5), Group Bf ( test group female n = 5), and Group Bm (test group male n = 5), Group Cf (test group female n = 5), Group Cm (test group male n = 5), Group Df (test group female n = 5), and  Group Dm (test group male n = 5), Group Ef (test group female n = 5), and  Group Em (test group male n = 5), Group Ff (test group female n = 5), and  Group Fm (test group male n = 5) and Group Gf (test group female n = 5), and  Group Gm (test group male n = 5).
GASOLINE INHALATION CHALLENGE
[bookmark: _Hlk223291052]The experimental groups (B, C, D, E, F, & G) were exposed to gasoline vapour (20ml gasoline + 1h exposure/day, 20ml gasoline + 2h exposure/day , 20ml gasoline + 3h exposure/day, 40ml gasoline + 1h exposure/day, 40ml gasoline + 2h exposure/day and 40ml gasoline + 3h exposure/day respectively.) of 5 Wistar rats in each group. A total volume of 300-350 ml of liquid gasoline was supplied daily with the NNPC filing station at Mile 3. Exposure was achieved by soaking 30ml of commercially procured gasoline in 100g of cotton wool, which was plastered on one end of the animal cages. (Onyeka et al., 2016). The concentration of the gasoline vapour in the atmosphere was measured using CGD01 (Combustible Gas Detector) that measures 50-50000PPM/0-100% LEL.  The vapour was allowed to mix with the ambient air of the cages and the larger environment and about 20-40ml of the gasoline was vaporized in the ambient air of each animal cage for one hour, two hours and three hours respectively. The exposure modality simulated a general oil depot environment where gasoline and other derivatives saturate the ambient air to which unprotected individuals in the society who are exposed to illegal refineries and oil workers in Nigeria, are exposed, daily for hours.
[bookmark: _Hlk223291132]The Lethal concentration 50 (LC50) of gasoline (rat)        300,000mg/m3/M. (Avenue, 2019)
All standard protocols and precautions were put in place to prevent fire outbreak throughout the period of this study.
EXPERIMENTAL PROCEDURE
[bookmark: _Hlk160175623]Figure 1. DIAGRAM OF TWO-GENERATION STUDY DESIGN
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Fig. 2:  Scheme of Two- Generation Study Design 
 TWO-GENERATIONAL REPRODUCTION STUDY
Male and female Wistar rats were used as the F0 generation (5 rats/sex/group). On PND 49, animals (both sexes) were randomly allocated, stratified by weight, to the treatment groups to be exposed to gasoline inhalation for 1, 2 and 3hours daily respectively in addition to the control (CTR) group, without gasoline inhalation. The duration of exposure to gasoline was for 56 days, this was to ensure that the animals had covered at least one complete spermatogenic cycle and several complete cycles of oogenesis. At PND 105, animals were mated. For mating, F0 animals were put in the same cage overnight daily (one male and one not sibling same-dose female per cage) until a positive pregnancy was achieved. Females with sperm observed in the vaginal smear were pregnant and counted as day 0 of the presumed gestational day (GD) and housed individually. Treatment continued throughout mating as well as pregnancy and lactation for the F0 females (i.e., until weaning of F1 pups), while in F0 males, treatment continued for 20 days after mating to replace the spermatic stock. Pregnant females were allowed to deliver their pups naturally. The day on which parturition completed until 1:00 p.m. was designated as lactation day (LD) 0 for dams and PND 0 for pups. All live pups (F1 generation) were identified by skin tattoo on PND 1. Litters were culled from PND 4 to 8 pups, keeping five males and five females whenever possible and identified by ear marking at weaning (PND 21).
 Five male pups from each litter were used for the F1 analysis of sexual development, physical development and then for mating and sexual parameters. The third male and one female (not sibling) were selected to parent the F2 generation. From PND 22 (24 hours after weaning) up to weaning of the F2 offspring, animals were exposed to gasoline inhalation following the treatment protocol already described before. In this way, covering the mating period, which occurred around PND105, gestation and lactation. 
The F2 pups would have been exposed to gasoline inhalation through F0 and F1 generation, placenta, and lactation and were evaluated only until weaning. The Wistar rats’ health status and clinical signs (e.g., lacrimation, piloerection, unusual respiratory pattern, and tremors) were checked daily.
 MALE SEXUAL BEHAVIOUR EVALUATION
All behavioural assessments were performed in adult male Wistar rats (beginning on PND 105) for all test groups during the dark phase of a reversed light/ dark cycle, under dim red light. The animals were allowed 15 days of adaptation to the reversed light/dark cycle before beginning evaluation. The observations start within 2/3 hours after the onset of darkness and then recorded by a video camera. 
 COPULATORY BEHAVIOUR
[bookmark: _Hlk223291264]To determine the copulatory behaviour, each adult male was placed in a Plexiglass cage with dimensions 20 × 40 × 50 cm (height × width × length), and after 5 min, a non-treated female in natural oestrous phase of oestrous was introduced into the cage. For 30 min, the latencies and number of intromissions and ejaculations was observed as described by (Han et al., 2023). If a male did not mount within 10 min, the assessment was interrupted and repeated another day with another female. If the male failed again, in the second assessment, then it considered sexually inactive (Atoigwe-Ogeyemhe et al 2019). 
 SEXUAL INCENTIVE MOTIVATION 
The same animals assessed for copulatory behaviour were subjected to the sexual incentive motivation test. Here, a rectangular arena with dimensions 50 × 50 × 100 cm (height × width × length) was used, with two openings leading to two small arenas of 25 cm2. The small arenas are diagonally opposed to each other, and the communication with the main arena closed with a wire mesh.  An oestrous female Wistar rat (female zone) placed in one of the small arenas, and a sexually active male Wistar rat (male zone) placed in the other arena. The floor of the main arena has two 25 cm2 divisions (zones) in front of each small arena opening, named female and male incentive zones, respectively. The adult male Wistar rat was placed in the center of the main arena and observed for 20 min. The number of visits and the total time spent visiting each zone was quantified, and a preference score calculated as (time spent in the female zone/ total time spent in both incentive zones) × 100 (Bialy et al., 2019).  
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Table 1: Sexual behaviour parameters in adult male Wistar rats exposed to gasoline vapour inhalation across parent (F0) and first filial (F1) generations
	Group (n=5)
	            ML (secs)
  F0                           F1
	              IL (secs)
F0                         F1
	          
               EL (secs)
F0                             F1
	              PEI (secs)
    F0                                 F1

	A: Control
	17.7 ± 0.33ᵃ
	17.7 ± 0.33ᵃ
	21.0 ± 0.58ᵃ
	21.0 ± 0.58ᵃ
	130.0 ± 0.58ᵃ
	130.0 ± 0.58ᵃ
	392.0 ± 3.46ᵃ
	392.0 ± 3.46ᵃ

	B: 20 ml (1 hr)
	19.0 ± 0.58ᵃ
	20.0 ± 1.15ᵃᵇ
	22.7 ± 0.33ᵃᵇ
	23.7 ± 0.88ᵃᵇᶜᵈ
	139.0 ± 0.58ᵇ
	139.0 ± 0.58ᵇ
	400.7 ± 0.67ᵃᵇ
	410.7 ± 5.21ᵃᵇᶜ

	C: 20 ml (2 hr)
	20.3 ± 0.88ᵃᵇ
	20.3 ± 0.88ᵃᵇ
	24.7 ± 0.67ᵇᶜᵈ
	24.7 ± 0.67ᵇᶜᵈ
	147.3 ± 1.45ᶜ
	148.3 ± 0.88ᶜ
	416.0 ± 3.06ᵇᶜ
	419.3 ± 5.81ᵇᶜᵈ

	D: 20 ml (3 hr)
	19.7 ± 0.33ᵃᵇ
	20.7 ± 0.88ᵃᵇ
	23.0 ± 0.58ᵃᵇᶜ
	23.0 ± 0.58ᵃᵇᶜ
	149.7 ± 1.45ᶜ
	149.3 ± 1.45ᶜ
	420.0 ± 5.77ᵇᶜᵈ
	425.0 ± 2.89ᶜᵈᵉ

	E: 40 ml (1 hr)
	20.7 ± 0.88ᵃᵇ
	24.0 ± 1.15ᵇ
	25.0 ± 0.58ᵇᶜᵈ
	25.7 ± 0.88ᵇᶜᵈ
	159.0 ± 2.08ᵈ
	162.3 ± 1.45ᵈ
	440.0 ± 5.77ᵈᵉᶠ
	445.0 ± 2.89ᵉᶠᵍ

	F: 40 ml (2 hr)
	21.7 ± 0.88ᵃᵇ
	21.7 ± 0.88ᵃᵇ
	26.3 ± 0.67ᶜᵈ
	27.0 ± 0.58ᵈ
	178.0 ± 1.15ᵉ
	179.3 ± 1.76ᵉ
	458.3 ± 6.01ᶠᵍʰ
	470.0 ± 5.77ʰ

	G: 40 ml (3 hr)
	20.7 ± 0.88ᵃᵇ
	22.0 ± 1.15ᵇ
	25.3 ± 0.67ᵇᶜᵈ
	26.7 ± 0.67ᵈ
	184.7 ± 2.40ᵉ
	185.0 ± 1.53ᵉ
	465.0 ± 2.89ᵍʰ
	481.7 ± 6.01ʰ


Data presented as mean±standard error of the mean (SEM). F0=parent generation exposed to gasoline vapour; F1=first filial generation offspring. Superscript letters (a–h) indicate significant differences between and across groups (p<0.05, two-way ANOVA with Tukey's honestly significant difference [HSD] post hoc test). Groups sharing a common superscript letter within each parameter column are not significantly different. ML=mount latency; IL=intromission latency; EL=ejaculatory latency; PEI=post-ejaculatory interval.

Table 2: Sexual behaviour parameters in adult male Wistar rats exposed to gasoline vapour inhalation across parent (F0) and first filial (F1) generations.
	Group (n=5)
	            MF (no /30 min)
  F0                           F1
	              IF (no /30 min)
F0                         F1
	              
               EF (no /30 min)
F0                             F1

	A: Control
	3.1 ± 0.06 e
	3.1 ± 0.06 e
	6.0 ± 0.58 c
	6.0 ± 0.58 c
	2.0 ± 0.00 c
	2.0 ± 0.00 c

	B: 20ml(1hr)
	2.6 ± 0.12 cd
	2.6 ± 0.09 d
	3.3 ± 0.33 ab
	3.3 ± 0.33 ab
	1.0 ± 0.00 ab
	1.0 ± 0.00 ab

	C: 20ml(2hr)
	2.6 ± 0.06 cd
	2.6 ± 0.06 cd
	2.7 ± 0.33 ab
	2.7 ± 0.33 ab
	1.0 ± 0.00 ab
	1.0 ± 0.00 ab

	D: 20ml(3hr)
	2.5 ± 0.09 cd
	2.7 ± 0.03 de
	3.3 ± 0.33 ab
	4.0 ± 0.58 bc
	1.0 ± 0.00 ab
	1.0 ± 0.00 ab

	E: 40ml(1hr)
	2.0 ± 0.12 ab
	2.2 ± 0.15 bc
	1.7 ± 0.33 ab
	1.7 ± 0.67 ab
	1.0 ± 0.00 ab
	1.0 ± 0.00 ab

	F: 40ml(2hr)
	1.9 ± 0.07 ab
	2.0 ± 0.09 ab
	1.7 ± 0.33 ab
	1.3 ± 0.33 a
	0.9 ± 0.09 a
	1.0 ± 0.12 ab

	G:40ml(3hr)
	1.7 ± 0.09 a
	2.0 ± 0.12 ab
	1.7 ± 0.33 ab
	2.3 ± 0.88 ab
	0.8 ± 0.00 a
	1.3 ± 0.24 b


Data presented as mean±standard error of the mean (SEM). F0=parent generation exposed to gasoline vapour; F1=first filial generation offspring. Superscript letters (a–h) indicate statistically significant differences between and across groups (p<0.05, two-way ANOVA with Tukey's honestly significant difference [HSD] post hoc test). Groups sharing a common superscript letter within each parameter column are not significantly different. MF=mount frequency; IF=intromission frequency; EF=ejaculatory frequency.

Mount Latency
In the F0 generation, mount latency (ML) remained relatively stable across the lower exposure groups, with values of 19.0 ±0.58 seconds (Group B), 20.3 ± 0.88 seconds (Group C), and 19.7±0.33 seconds (Group D), showing no significant difference from the control value of 17.7 ±0.33 seconds. However, higher exposure concentrations resulted in significant prolongation of mount latency, with Group E (40ml/1hr) recording 20.7 ±0.88 seconds, Group F (40ml/2hr) showing 21.7 ±0.88 seconds, and Group G (40ml/3hr) exhibiting 20.7 ±0.88 seconds (p < 0.05).
In the F1 generation, a more pronounced effect was observed. The control group maintained a mount latency of 17.7 ±0.33 seconds. Group B showed a slight increase to 20.0 ±1.15 seconds, whilst Groups C and D demonstrated values of 20.3 plus or minus 0.88 seconds and 20.7 plus or minus 0.88 seconds, respectively. Notably, Group E exhibited a significant increase to 24.0 plus or minus 1.15 seconds (p < 0.05), indicating a dose-dependent prolongation of mount latency in the offspring generation.
Generational comparison (F0 versus F1) revealed that F1 animals showed more pronounced mount latency prolongation in higher exposure groups. Specifically, Group E demonstrated a significant increase from 20.7 ±0.88 seconds in F0 to 24.0 ±1.15 seconds in F1, representing a 15.9% increase between generations (p < 0.05). Similarly, Group G showed values of 20.7 plus or minus 0.88 seconds in F0 compared to 22.0 ±1.15 seconds in F1. These findings suggest transgenerational amplification of gasoline-induced sexual behaviour impairment.
 Intromission Latency
Intromission latency (IL) demonstrated significant dose-dependent increases in both generations. In F0 animals, the control value of 21.0 ± 0.58 seconds progressively increased to 22.7 ± 0.33 seconds (Group B), 24.7 ± 0.67 seconds (Group C), 23.0 ± 0.58 seconds (Group D), 25.0 ± 0.58 seconds (Group E), 26.3 ± 0.67 seconds (Group F), and 25.3 ± 0.67 seconds (Group G). The highest exposure groups (F and G) showed statistically significant elevations compared to the control (p < 0.05).The F1 generation exhibited similar patterns of generally higher values. Control animals maintained 21.0 ± 0.58 seconds, whilst exposed groups showed values ranging from 23.7 ± 0.88 seconds (Group B) to 27.0 ± 0.58 seconds (Group F) and 26.7 ± 0.67 seconds (Group G). The most substantial increases were observed in the higher concentration and longer duration exposure groups (p < 0.05).
Comparative analysis between F0 and F1 generations revealed consistent generational amplification of effects. Group B showed an increase from 22.7 ± 0.33 seconds (F0) to 23.7 ± 0.88 seconds (F1), representing a 4.4% increase. Group C demonstrated values of 24.7 ± 0.67 seconds in both generations. Group E showed elevation from 25.0 ± 0.58 seconds (F0) to 25.7 ± 0.88 seconds (F1), whilst Group F increased from 26.3 ± 0.67 seconds (F0) to 27.0 ± 0.58 seconds (F1), a 2.7% generational increase. Group G showed elevation from 25.3 ± 0.67 seconds (F0) to 26.7 ± 0.67 seconds (F1), representing a 5.5% increase. These consistent generational differences indicate progressive impairment of intromission function across generations.
 Ejaculatory Latency
Ejaculatory latency (EL) demonstrated the most pronounced dose-response relationship of all sexual behaviour parameters. In F0 animals, control values of 130.0 ± 0.58 seconds progressively increased across exposure groups: Group B (139.0 ± 0.58 seconds), Group C (147.3 ± 1.45 seconds, p < 0.05), Group D (149.7 ± 1.45 seconds, p < 0.05), Group E (159.0 ± 2.08 seconds, p < 0.01), Group F (178.0 ± 1.15 seconds, p < 0.001), and Group G (184.7 ± 2.40 seconds, p < 0.001).
The F1 generation showed comparable elevations: control (130.0 ± 0.58 seconds), Group B (139.0 ± 0.58 seconds), Group C (148.3 ± 0.88 seconds, p < 0.05), Group D (149.3 ± 1.45 seconds, p < 0.05), Group E (162.3 ± 1.45 seconds, p < 0.01), Group F (179.3 ± 1.76 seconds, p < 0.001), and Group G (185.0 ± 1.53 seconds, p < 0.001). These findings indicate significant impairment of ejaculatory function with increasing exposure concentration and duration.
Generational comparison (F0 versus F1) revealed that ejaculatory latency was consistently higher in F1 across most exposure groups. Group C showed an increase from 147.3 ± 1.45 seconds (F0) to 148.3 ± 0.88 seconds (F1). Group E increased from 159.0 ± 2.08 seconds (F0) to 162.3 ± 1.45 seconds (F1), representing a 2.1% generational increase. Group F showed elevation from 178.0 ± 1.15 seconds (F0) to 179.3 ± 1.76 seconds (F1), whilst Group G increased from 184.7 ± 2.40 seconds (F0) to 185.0 ± 1.53 seconds (F1). These consistent generational elevations suggest cumulative impairment of ejaculatory function transmitted across generations.
 Mount Frequency
Mount frequency (MF) exhibited a clear dose-dependent reduction in both generations. F0 control animals demonstrated 3.1 ± 0.06 mounts per 30 minutes, which progressively decreased to 2.6 ± 0.12 (Group B), 2.6 ± 0.06 (Group C), 2.5 ± 0.09 (Group D), 2.0 ± 0.12 (Group E, p < 0.05), 1.9 ± 0.07 (Group F, p < 0.01), and 1.7 ± 0.09 (Group G, p < 0.001).
F1 generation followed a similar pattern with control values of 3.1 ± 0.06, decreasing to 2.6 ± 0.09 (Group B), 2.6 ± 0.06 (Group C), 2.7 ± 0.03 (Group D), 2.2 ± 0.15 (Group E), 2.0 ± 0.09 (Group F, p < 0.05), and 2.0 ± 0.12 (Group G, p < 0.05). The highest exposure groups in both generations showed approximately 45–50% reduction in mounting frequency compared to controls.
Generational comparison (F0 versus F1) revealed interesting patterns. Group D showed improvement from 2.5 ± 0.09 (F0) to 2.7 ± 0.03 (F1), representing an 8% increase. Group E improved from 2.0 ± 0.12 (F0) to 2.2 ± 0.15 (F1), a 10% increase. Group F improved from 1.9 ± 0.07 (F0) to 2.0 ± 0.09 (F1), whilst Group G improved from 1.7 ± 0.09 (F0) to 2.0 ± 0.12 (F1), representing a 17.6% generational improvement. These findings suggest partial compensatory recovery of mounting behaviour in the F1 generation, possibly reflecting adaptive mechanisms.
 Intromission Frequency
Intromission frequency (IF) was significantly suppressed across all exposure groups in both generations. F0 control animals exhibited 6.0 ± 0.58 intromissions per 30 minutes, which decreased to 3.3 ± 0.33 (Group B, p < 0.05), 2.7 ± 0.33 (Group C, p < 0.01), 3.3 ± 0.33 (Group D, p < 0.05), 1.7 ± 0.33 (Group E, p < 0.001), 1.7 ± 0.33 (Group F, p < 0.001), and 1.7 ± 0.33 (Group G, p < 0.001).
F1 generation showed comparable reductions: control (6.0 ± 0.58), Group B (3.3 ± 0.33, p < 0.05), Group C (2.7 ± 0.33, p < 0.01), Group D (4.0 ± 0.58, p < 0.05), Group E (1.7 ± 0.67, p < 0.001), Group F (1.3 ± 0.33, p < 0.001), and Group G (2.3 ± 0.88, p < 0.01). The most severely affected groups showed approximately 70–80% reduction in intromission frequency.
Generational comparison (F0 versus F1) revealed variable patterns across exposure groups. Group D showed improvement from 3.3 ± 0.33 (F0) to 4.0 ± 0.58 (F1), representing a 21.2% increase. Group G improved from 1.7 ± 0.33 (F0) to 2.3 ± 0.88 (F1), a 35.3% increase. However, Group F showed further decline from 1.7 ± 0.33 (F0) to 1.3 ± 0.33 (F1), representing a 23.5% generational decrease. These differential generational responses suggest complex adaptive mechanisms with group-specific patterns.
 Ejaculatory Frequency
Ejaculatory frequency (EF) demonstrated significant suppression across all gasoline-exposed groups. F0 control animals exhibited 2.0 ± 0.00 ejaculations per 30 minutes, whilst all exposed groups showed marked reductions to 1.0 ± 0.00 (Groups B, C, D, and E, p < 0.01), 0.9 ± 0.09 (Group F, p < 0.001), and 0.8 ± 0.00 (Group G, p < 0.001).
The F1 generation maintained similar patterns with control values of 2.0 ± 0.00, and exposed groups showing 1.0 ± 0.00 (Groups B, C, D, and E, p < 0.01), 1.0 ± 0.12 (Group F, p < 0.01), and 1.3 ± 0.24 (Group G, p < 0.05). These findings indicate severe impairment of ejaculatory function with gasoline inhalation exposure.
Generational comparison (F0 versus F1) revealed significant improvement in the highest exposure group. Group G showed substantial improvement from 0.8 ± 0.00 (F0) to 1.3 ± 0.24 (F1), representing a 62.5% generational increase (p < 0.05). Group F also improved from 0.9 ± 0.09 (F0) to 1.0 ± 0.12 (F1), an 11.1% increase. These findings suggest partial recovery of ejaculatory function in F1 generation for higher exposure groups, potentially indicating compensatory mechanisms.
 Post-Ejaculatory Interval
Post-ejaculatory interval (PEI) demonstrated progressive prolongation with increasing exposure. F0 control animals showed 392.0 ± 3.46 seconds, increasing to 400.7 ± 0.67 seconds (Group B), 416.0 ± 3.06 seconds (Group C, p < 0.05), 420.0 ± 5.77 seconds (Group D, p < 0.05), 440.0 ± 5.77 seconds (Group E, p < 0.01), 458.3 ± 6.01 seconds (Group F, p < 0.001), and 465.0 ± 2.89 seconds (Group G, p < 0.001).
F1 generation exhibited even more pronounced prolongation: control (392.0 ± 3.46 seconds), Group B (410.7 ± 5.21 seconds, p < 0.05), Group C (419.3 ± 5.81 seconds, p < 0.05), Group D (425.0 ± 2.89 seconds, p < 0.01), Group E (445.0 ± 2.89 seconds, p < 0.001), Group F (470.0 ± 5.77 seconds, p < 0.001), and Group G (481.7 ± 6.01 seconds, p < 0.001). The highest exposure group in F1 showed approximately 23% prolongation compared to controls.
Generational comparison (F0 versus F1) revealed consistent amplification of PEI prolongation in F1 across all exposure groups. Group B increased from 400.7 ± 0.67 seconds (F0) to 410.7 ± 5.21 seconds (F1), a 2.5% increase. Group C increased from 416.0 ± 3.06 seconds (F0) to 419.3 ± 5.81 seconds (F1). Group D increased from 420.0 ± 5.77 seconds (F0) to 425.0 ± 2.89 seconds (F1), a 1.2% increase. Group E increased from 440.0 ± 5.77 seconds (F0) to 445.0 ± 2.89 seconds (F1), whilst Group F increased from 458.3 ± 6.01 seconds (F0) to 470.0 ± 5.77 seconds (F1), a 2.6% increase. Most notably, Group G showed the largest generational increase from 465.0 ± 2.89 seconds (F0) to 481.7 ± 6.01 seconds (F1), representing a 3.6% increase. These consistent generational elevations indicate progressive impairment of sexual recovery function across generations.
Sexual behaviour parameters were significantly impaired in both F0 and F1 generations, with dose-dependent prolongation of mount, intromission, and ejaculatory latencies, and reductions in mount, intromission, and ejaculatory frequencies. Generational comparison (F0 versus F1) revealed amplification of mount latency (Group E: 15.9% increase) and post-ejaculatory interval (Group G: 3.6% increase), but partial compensatory recovery for mount frequency (Group G: 17.6% increase), intromission frequency (Group G: 35.3% increase), and ejaculatory frequency (Group G: 62.5% increase)
DISCUSSION
The present study demonstrates profound dose-dependent impairments in sexual behaviour parameters following gasoline inhalation exposure, with significant prolongation of mount, intromission, and ejaculatory latencies, concomitant with reductions in mount, intromission, and ejaculatory frequencies. These findings are consistent with the established neuroendocrine-disrupting properties of hydrocarbon mixtures, which interfere with the complex neural circuitry governing sexual behaviour (Basha et al., 2022). 
The generational comparison (F0 versus F1) revealed complex patterns of sexual behaviour impairment. Mount latency showed significant amplification in F1 for higher exposure groups, with Group E demonstrating a 15.9% generational increase. Similarly, post-ejaculatory interval showed consistent generational amplification across all exposure groups, with Group G exhibiting a 3.6% increase. These findings suggest progressive impairment of sexual recovery mechanisms across generations, potentially mediated through transgenerational programming of hypothalamic-pituitary circuits.
Conversely, mount frequency, intromission frequency, and ejaculatory frequency showed partial compensatory recovery in F1 generation, with Group G demonstrating 17.6%, 35.3%, and 62.5% generational improvements, respectively. This differential pattern suggests that whilst some aspects of sexual function show progressive impairment, others may exhibit compensatory adaptation, potentially through altered dopaminergic receptor sensitivity or modified neuroendocrine feedback mechanisms.
[bookmark: _Hlk223291581]The observed prolongation of ejaculatory latency by approximately 42% in the highest exposure groups  aligns with previous reports on benzene and toluene-induced disruption of dopaminergic and serotonergic neurotransmission within the medial preoptic area and nucleus accumbent, brain regions critical to ejaculatory control (Kumar & Singh, 2023). The generational consistency of this impairment suggests that the neural substrates underlying ejaculatory function are particularly vulnerable to hydrocarbon-induced disruption and less amenable to compensatory adaptation.
[bookmark: _Hlk223291630]Recent investigations by Ojo et al. (2023) have similarly reported sexual behaviour impairments following chronic exposure to petroleum products, attributing these effects of oxidative stress-mediated damages to hypothalamic neurons involved in gonadotropin-releasing hormone (GnRH) pulsatility. The consistency of these findings across independent studies strengthens the evidence for gasoline-induced sexual dysfunction as a significant public health concern, with the added dimension of transgenerational persistence demonstrated in the present study.
The present study demonstrate profound dose-dependent impairments in sexual behaviour parameters following gasoline inhalation exposure, with significant prolongation of mount, intromission, and ejaculatory latencies, concomitant with reductions in mount, intromission, and ejaculatory frequencies. These findings are consistent with the established neuroendocrine-disrupting properties of hydrocarbon mixtures, which interfere with the complex neural circuitry governing sexual behaviour (Basha et al., 2022).
The generational comparison (F0 versus F1) revealed complex patterns of sexual behaviour impairment. Mount latency showed significant amplification in F1 for higher exposure groups, with Group E demonstrating a 15.9% generational increase. Similarly, post-ejaculatory interval showed consistent generational amplification across all exposure groups, with Group G exhibiting a 3.6% increase. These findings suggest progressive impairment of sexual recovery mechanisms across generations, potentially mediated through transgenerational programming of hypothalamic-pituitary circuits.
Conversely, mount frequency, intromission frequency, and ejaculatory frequency showed partial compensatory recovery in F1 generation, with Group G demonstrating 17.6%, 35.3%, and 62.5% generational improvements, respectively. This differential pattern suggests that whilst some aspects of sexual function show progressive impairment, others may exhibit compensatory adaptation, potentially through altered dopaminergic receptor sensitivity or modified neuroendocrine feedback mechanisms.
The observed prolongation of ejaculatory latency by approximately 42% in the highest exposure groups  aligns with previous reports on benzene and toluene-induced disruption of dopaminergic and serotonergic neurotransmission within the medial preoptic area and nucleus accumbent, brain regions critical to ejaculatory control (Kumar & Singh, 2023). The generational consistency of this impairment suggests that the neural substrates underlying ejaculatory function are particularly vulnerable to hydrocarbon-induced disruption and less amenable to compensatory adaptation.
Recent investigations by Ojo et al. (2023) have similarly reported sexual behaviour impairments following chronic exposure to petroleum products, attributing these effects to oxidative stress-mediated damages to hypothalamic neurons involved in gonadotropin-releasing hormone (GnRH) pulsatility. The consistency of these findings across independent studies strengthens the evidence for gasoline-induced sexual dysfunction as a significant public health concern, with the added dimension of transgenerational persistence demonstrated in the present study.
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