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ABSTRACT
Aim: Light at night (LAN) and methamphetamine (Meth) are emerging environmental and pharmacological stressors implicated in neuroendocrine and reproductive dysfunction. This study investigated the independent and combined effects of LAN and Meth on reproductive hormone profiles, cortisol levels, estrous cyclicity and histological integrity of the ovaries and uterus in female Albino Wistar rats.
Methodology: Twenty-four adult female Albino Wistar rats (120–150 g) were randomly assigned into four groups of six (n = 6). Group A (control) received normal saline under a standard 12:12-hour light-dark cycle. Group B (LAN) was exposed to 24-hour continuous light for 28 days. Group C (Meth) received methamphetamine at 5mg/kgbw orally for 28 days under standard light-dark conditions. Group D (LAN + Meth) received both exposures simultaneously. Serum luteinizing hormone (LH), follicle-stimulating hormone (FSH), estrogen, progesterone, and cortisol were measured using ELISA. Estrous cycles were monitored through vaginal smear cytology. Ovarian and uterine tissues were weighed and examined histologically. Data were analyzed using one-way ANOVA with post hoc LSD at p ≤ 0.05.
Results: Significant reductions in LH were observed in all treated groups compared to control (F= 8.039, p ≤ 0.05). FSH levels decreased significantly in Groups B and C, while Group D showed a significant increase compared to Group C (p ≤ 0.05). Estrogen levels were significantly elevated in the LAN group, whereas progesterone changes were not significant. Serum cortisol was significantly suppressed in all treated groups, with the greatest reduction in Meth-exposed rats. Estrous cycles showed progressive irregularity in all treated groups. Histology revealed mild degenerative and inflammatory changes, most notable in the LAN group, with largely preserved architecture overall.
Conclusion: LAN and Meth disrupt hypothalamic–pituitary–gonadal axis function and stress hormone regulation, with LAN producing more pronounced endocrine and histological alterations.
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BACKGROUND OF THE STUDY
Light at night (LAN) is a form of circadian disruption caused by artificial lighting from streetlights, indoor illumination, and electronic devices. Its prevalence has increased substantially with urbanization, shift work, and widespread adoption of night-time technology use (Zhang et al., 2024; Jiménez et al., 2025). The circadian rhythm, the body's intrinsic 24-hour biological clock, governs hormonal release, metabolism, and reproductive function (Jiménez et al., 2025). Disruption of this rhythm by LAN suppresses pineal melatonin secretion, alters gonadotropin-releasing hormone (GnRH) pulsatility, and impairs the hypothalamic–pituitary–gonadal (HPG) axis, resulting in irregular reproductive cycles and reduced fertility (Zhang et al., 2024; Bedrosian and Nelson, 2017).
Female reproductive health is particularly susceptible to circadian disruption, as the precise temporal orchestration of the HPG axis is fundamentally dependent on intact circadian entrainment. LAN-induced melatonin suppression disrupts the pulsatile secretion of gonadotropin-releasing hormone (GnRH) from hypothalamic kisspeptin/KNDy neurons, impairing gonadotropin release, follicular development, ovulation, and corpus luteum function (Reiter et al., 2014; Marques et al., 2024). The resulting reproductive endocrine disruption manifests as aberrant LH and FSH secretion, dysregulated steroidogenesis, irregular menstrual cycles, luteal phase insufficiency, and anovulatory infertility (Beroukhim, Esencan and Seifer, 2022; Guerrero-Vargas et al., 2022).
Methamphetamine (Meth), a potent central nervous system psychostimulant locally known as mkpurummiri in South-Eastern Nigeria, has emerged as a major substance abuse concern, with the United Nations Office on Drugs and Crime reporting a drug use prevalence of 13.8% in South-Eastern Nigeria (UNODC, 2018;2019). Meth exerts its neurotoxic effects by inducing non-exocytotic reverse transport of dopamine through presynaptic dopamine transporters, flooding the synaptic cleft with supraphysiological dopamine concentrations while inhibiting dopamine reuptake and monoamine oxidase activity, and generating reactive oxygen species through dopamine auto-oxidation, collectively producing excitotoxic neuroinflammation, oxidative stress, and HPA axis activation (Zuloaga et al., 2015; Cruickshank and Dyer, 2009). At the reproductive axis level, dopaminergic excess directly inhibits GnRH neurons, and suppresses kisspeptin signaling, impairing gonadotropin secretion and disrupting ovarian steroidogenesis (Zuloaga et al., 2015; Chen et al., 2021).  Women constitute a growing proportion of methamphetamine users, yet the gender-specific reproductive consequences of Meth exposure remain poorly characterized.
Both LAN and Meth disrupt the HPG axis through mechanistically distinct but converging pathways, and both independently activate the HPA axis, elevating glucocorticoid output that further suppresses GnRH pulsatility. Meth is further characterized by a pharmacological half-life of 10 to 12 hours and stimulatory effects persisting 8 to 24 hours, rendering co-exposure to artificial light at night an inevitable pharmacokinetic consequence of its use (Casteel and Singh, 2023). Despite this biological plausibility of their co-occurrence, no experimental study has examined their combined reproductive effects. The present study therefore investigated the independent and combined effects of LAN and Meth on reproductive hormone profiles, stress hormone regulation, estrous cycle and histological integrity of the ovaries and uterus in female Albino Wistar rats.

MATERIALS AND METHODS
Ethical Approval
All experimental procedures were conducted in accordance with established guidelines for the care and use of laboratory animals (National Academy of Sciences, 1985). Ethical approval was obtained from the Animal Research Ethics Committee, Nnamdi Azikiwe University.
Animals and Study Location
Twenty-four adult female Albino Wistar rats (120–150 g) with confirmed regular 4 to 5 day estrous cycles were obtained from a certified animal farm. Animals were housed and acclimatized for two weeks in the Animal House of the Faculty of Basic Medical Sciences, College of Health Sciences, Nnamdi Azikiwe University, Nnewi Campus, under standard conditions with access to food and water ad libitum.
Experimental Design and Groups
Animals were randomly assigned into four groups of six (n = 6):
Group A (Control): maintained under a standard 12:12-hour light–dark cycle and received normal saline orally.
Group B (LAN): exposed to 24-hour continuous white light for 28 days and received normal saline orally.
Group C (Meth): maintained under a standard 12:12-hour light–dark cycle and received methamphetamine at 5 mg/kgbw orally for 28 days.
Group D (LAN + Meth): exposed to 24-hour continuous light and received methamphetamine at 5 mg/kgbw orally for 28 days.
The study duration of 28 days covered approximately seven complete estrous cycles, providing sufficient exposure time to observe meaningful neuroendocrine and histological changes.
Light Exposure Parameters
Groups B and D were exposed to 24-hour continuous white light from 5-watt bulbs, selected based on published evidence confirming that low intensity artificial light of 2 to 5 lux is sufficient to suppress melatonin secretion, disrupt SCN circadian clock gene expression, and produce measurable neuroendocrine disruption in rodents (Rumanova et al., 2020; Bedrosian et al., 2013). Lighting was maintained from 6pm to 6am to target the natural dark phase. Groups A and C maintained the standard 12:12-hour cycle.
Methamphetamine Dose Preparation and Administration
A dose of 5mg/kgbw was selected based on established rodent literature documenting measurable neuroendocrine and reproductive effects without acute lethality (de Angelis et al., 2020; Zuloaga et al., 2015). Pharmacologic grade methamphetamine hydrochloride was dissolved in normal saline at a stock concentration of 1mg/ml. Volume administered was calculated weekly using: Volume (ml) = Dose (mg/kg) × Body weight (kg) ÷ Stock concentration (mg/ml). For example, a 130g rat receiving 5mg/kg from 1mg/ml stock received 0.65ml orally via gavage. Groups A and B received equivalent normal saline volumes by the same route.

Estrous Cycle Monitoring
Vaginal smears were collected using a cotton swab moistened with normal saline, smeared onto glass slides, air-dried, stained and examined under light microscopy. Stages: proestrus, estrus, metestrus, and diestrus, were classified by predominant cell types following Marcondes et al. (2002).
Sample Collection and Hormonal Analysis
At the end of the experiment, animals were anesthetized and blood collected via ocular puncture using capillary tubes. Serum was separated by centrifugation at 10,000 rpm for 20 minutes. Serum concentrations of LH, FSH, estrogen, progesterone, and cortisol were determined by Enzyme-Linked Immunosorbent Assay (ELISA) using commercially validated kits according to manufacturer instructions.
Organ Collection and Histological Analysis
The ovaries and uterus were carefully excised, trimmed of fat, and weighed for relative organ weight calculation (organ weight/body weight × 100). Tissues were fixed in 10% neutral buffered formalin, dehydrated, cleared, embedded in paraffin, and sectioned at 5 µm. Sections were stained with haematoxylin and eosin (H&E) and examined under light microscopy for structural alterations, follicular development, and endometrial changes.
Statistical Analysis
Data were analyzed using SPSS version 25 and expressed as mean ± standard error of mean (SEM). Body weight changes were analyzed using a paired t-test. Hormone and organ weight data were analyzed using one-way ANOVA with post hoc LSD test for inter-group comparisons. Statistical significance was set at p ≤ 0.05.
RESULTS & DISCUSSION
Effect of LAN and Methamphetamine on Body Weight in Female Albino Wistar Rats 
An evaluation of the body weight changes in the female albino Wistar rats after exposure is shown in Table 1. Body weight changes did not reach statistical significance in any group (p > 0.05). Group A (control) showed a modest increase from 117.33 ± 2.07 g to 126.20 ± 4.61 g. Group B (LAN) showed a marginal non-significant decrease from 133.00 ± 2.26 g to 130.17 ± 2.83 g. Groups C and D showed modest non-significant increases.





Table 1: Effect of LAN and Methamphetamine on Body Weight in Female Albino Wistar Rats
	Group
	Initial Weight (g) Mean±SEM
	Final Weight (g) Mean±SEM
	p-value

	Group A (Control)
	117.33±2.07
	126.20±4.61
	0.095

	Group B (LAN)
	133.00±2.26
	130.17±2.83
	0.453

	Group C (Meth)
	127.83±2.12
	129.17±4.96
	0.810

	Group D (LAN+Meth)
	129.33±5.92
	130.67±4.93
	0.866
















Effect of LAN and Methamphetamine on Relative Organ Weights in Female Albino Wistar Rats
An evaluation of the relative organ weight in the female albino Wistar rats after exposure is shown in Table 2. Relative ovarian and uterine weights showed non-significant differences across all groups (F = 0.792 and F = 0.803 respectively, p > 0.05). A trend toward increased relative ovarian weight was observed in treated groups, most notably in the Meth group (0.09 ± 0.01 g), while the LAN group showed a modest non-significant decrease in relative uterine weight.


Table 2: Effect of LAN and Methamphetamine on Relative Organ Weights in Female Albino Wistar Rats
	Group
	Rel. Ovary Weight (g) Mean±SEM
	Rel. Uterine Weight (g) Mean±SEM

	Group A (Control)
	0.06±0.01
	0.12±0.01

	Group B (LAN)
	0.08±0.01
	0.11±0.01

	Group C (Meth)
	0.09±0.01
	0.09±0.00

	Group D (LAN+Meth)
	0.08±0.01
	0.13±0.01

	F-ratio
	0.792
	0.803


















Effect of LAN and Methamphetamine on LH and FSH Levels in Female Albino Wistar Rats
An evaluation of the serum LH and FSH levels in the female albino Wistar rats after exposure is shown in Table 3. LH was significantly suppressed in all treated groups compared to control (F = 8.039, p ≤ 0.05). The greatest suppression was in Group C (1.43 ± 0.21 IU/L), followed by Group D (1.86 ± 0.55 IU/L) and Group B (2.19 ± 1.06 IU/L). FSH was significantly reduced in Groups B (1.32 ± 0.48 IU/L) and C (0.99 ± 0.16 IU/L) compared to control (2.59 ± 0.34 IU/L). Notably, Group D showed a significant FSH recovery (2.15 ± 0.33 IU/L) compared to Group C (F = 4.358, p ≤ 0.05).



Table 3: Effect of LAN and Methamphetamine on LH and FSH Levels in Female Albino Wistar Rats
	Group
	LH (IU/L) Mean±SEM
	FSH (IU/L) Mean±SEM

	Group A (Control)
	5.57±0.58
	2.59±0.34

	Group B (LAN)
	2.19±1.06*
	1.32±0.48*

	Group C (Meth)
	1.43±0.21*
	0.99±0.16*

	Group D (LAN+Meth)
	1.86±0.55*
	2.15±0.33#

	F-ratio
	8.039
	4.358


*Significant compared to Group A; #Significant compared to Group C (p ≤ 0.05)













Effect of LAN and Methamphetamine on Estrogen and Progesterone in Female Albino Wistar Rats
An evaluation of the serum estrogen and progesterone levels in the female albino Wistar rats after exposure is shown in Table 4. Estrogen was significantly elevated only in the LAN group (75.95 ± 4.04 pg/ml vs. control 64.66 ± 0.62 pg/ml; F = 2.546, p ≤ 0.05). Groups C and D showed non-significant estrogen elevations. Progesterone levels were highest in Group C (12.53 ± 0.72 ng/ml) and Group D (12.38 ± 1.05 ng/ml), though no between-group difference reached statistical significance (F = 1.678, p > 0.05).



Table 4: Effect of LAN and Methamphetamine on Estrogen and Progesterone in Female Albino Wistar Rats
	Group
	Estrogen (pg/ml) Mean±SEM
	Progesterone (ng/ml) Mean±SEM

	Group A (Control)
	64.66±0.62
	10.35±0.76

	Group B (LAN)
	75.95±4.04*
	10.77±0.85

	Group C (Meth)
	71.12±4.02
	12.53±0.72

	Group D (LAN+Meth)
	70.91±0.85
	12.38±1.05

	F-ratio
	2.546
	1.678


*Significant compared to Group A (p ≤ 0.05)













Effect of LAN and Methamphetamine on Cortisol Level in Female Albino Wistar Rats
An evaluation of the serum cortisol level in the female albino Wistar rats after exposure is shown in Table 5. Cortisol was significantly suppressed in all treated groups compared to control (F = 13.59, p ≤ 0.05). Group B recorded 51.53 ± 3.61 ng/ml, while Groups C (39.40 ± 2.87 ng/ml) and D (40.08 ± 2.93 ng/ml) showed the deepest suppression, with no significant difference between them.




Table 5: Effect of LAN and Methamphetamine on Cortisol Levels in Female Albino Wistar Rats
	Group
	Cortisol (ng/ml) Mean±SEM

	Group A (Control)
	63.79±3.01

	Group B (LAN)
	51.53±3.61*

	Group C (Meth)
	39.40±2.87*

	Group D (LAN+Meth)
	40.08±2.93*

	F-ratio
	13.59

















Effect of LAN and Methamphetamine on Estrous Cycle Length in Female Albino Wistar Rats
An evaluation of estrous cycle length in the female albino Wistar rats after exposure is shown in Table 6. Group A demonstrated regular estrous cyclicity consistent with the established 4 to 5 day cycle length for adult female Albino Wistar rats under normal photoperiodic conditions (Marcondes et al., 2002). Group B showed progressive cycle irregularity with a trend toward persistent estrus. Group C demonstrated diestrus predominance and reduced cycle regularity. Group D showed the most pronounced cyclical disruption across the study period. Differences in mean cycle length across groups did not reach statistical significance.



Table 6: Effect of LAN and Methamphetamine on Estrous Cycle Length in Female Albino Wistar Rats
	
	week 1 
	week 2
	week 3
	week 4

	
	Cycle length (days)
	Cycle length (days)
	Cycle length (days)
	Cycle length (days)

	
	MEAN±SEM
	MEAN±SEM
	MEAN±SEM
	MEAN±SEM

	Group A
	1.00±0.22
	0.92±0.23
	1.16±0.27
	0.91±0.24

	Group B
	0.75±0.11
	1.08±0.30
	1.33±0.31
	1.17±0.27

	Group C
	1.00±0.31
	0.91±0.23
	1.58±0.27
	1.00±0.22

	Group D
	1.25±0.25
	1.17±0.27
	1.08±0.30
	1.33±0.21

	f-ratio
	0.740
	0.222
	0.579
	0.596















Effect of LAN and Methamphetamine on the Ovarian Histoarchitecture in Female Albino Wistar Rats
The histoarchitecture of the ovaries of each group was evaluated and the photomicrographs presented in Figure 1. Ovarian histology of Group A (control) revealed normal follicular architecture with intact oocytes and follicular cells consistent with regular cycling. Group B (LAN) showed mild diffuse degenerative changes with oocytes and follicular cells exhibiting mild necrotic and inflammatory reactive changes. Group C (Meth) showed largely preserved ovarian architecture with only mild focal exudation within a primary follicle. Group D (LAN + Meth) showed architecture consistent with normal ovarian histology.


[image: ]
Figure 1: Effect of LAN and Methamphetamine on the Ovarian Histoarchitecture in Female Albino Wistar Rats
Effect of LAN and Methamphetamine on the Uterine Histoarchitecture in Female Albino Wistar Rats
The histoarchitecture of the uteri of each group was evaluated and the photomicrographs presented in Figure 2. Uterine histology of Group A revealed normal endometrial morphology with intact glands and stroma showing no inflammatory changes. Group B showed mild stromal and glandular inflammatory reactive changes in the endometrium and myometrium. Groups C and D showed uterine histology consistent with normal architecture, with no signs of inflammatory reaction.

[image: ]
Figure 2: Effect of LAN and Methamphetamine on the uterine histoarchitecture in Female Albino Wistar Rats
This study investigated the reproductive endocrine and histological consequences of LAN, Meth, and their combination in female Albino Wistar rats. The findings demonstrate that both exposures independently suppress the HPG axis and disrupt cortisol regulation, with LAN producing more pronounced histological alterations and Meth producing the deepest cortisol and LH suppression.
Body weight changes did not reach significance in any group, confirming that the reproductive alterations observed were not secondary to nutritional compromise or systemic wasting but represent genuine neuroendocrine pathology. The marginal weight reduction in the LAN group is physiologically consistent with circadian disruption of feeding rhythmicity and metabolic regulation by the suprachiasmatic nucleus (Fonken and Nelson, 2014).
The significant suppression of LH in all treated groups (F = 8.039), the largest F-value in this study, establishes LH as the hormone most powerfully and consistently differentiated by the experimental treatments. In the LAN group, continuous light abolishes the SCN-mediated preovulatory GnRH surge by chronically suppressing melatonin, the dark-phase neuroendocrine cue that synchronizes the reproductive axis (Reiter et al., 2014). Without this circadian gating, the timed LH surge fails, ovulation does not occur, and the cycle becomes arrested in persistent estrus, reflected in the significantly elevated estrogen (75.95 ± 4.04 pg/ml) from retained preovulatory follicles continuously stimulated by FSH. The deeper LH suppression in the Meth group reflects methamphetamine's multi-targeted disruption: dopaminergic D2 receptor-mediated inhibition of GnRH neurons, HPA axis activation with glucocorticoid-mediated suppression of kisspeptin interneurons, and direct impairment of kisspeptin signaling, simultaneously removing the primary upstream driver of GnRH pulses (Zuloaga et al., 2015). The partial LH recovery in Group D relative to Group C reflects a physiologically meaningful antagonistic interaction, where LAN-induced hyperestrogenism exerts positive feedback on pituitary gonadotrophs, partially counteracting methamphetamine's GnRH suppression.
The significant FSH recovery in Group D (2.15 ± 0.33 IU/L) compared to Group C (0.99 ± 0.16 IU/L) represents the most physiologically informative finding in the gonadotropin data. Under LAN-induced persistent anovulation, accumulating retained follicles progressively lose the capacity to secrete adequate inhibin B, the primary ovarian signal that exerts negative feedback on pituitary FSH secretion. The withdrawal of inhibin B feedback removes the pituitary's brake on FSH production, driving a compensatory upregulation that overrides methamphetamine's suppressive effect at the FSH level specifically. This finding highlights the complexity of combined stressor interactions and the importance of studying co-exposure rather than individual effects in isolation.
The significant estrogen elevation in the LAN group and the contrasting progesterone pattern, highest in the Meth group, reflect opposing effects on the steroidogenic pathway. LAN drives estrogen upward through anovulatory follicular accumulation, while Meth impairs aromatase activity in granulosa cells, blocking conversion of progesterone to androgens and subsequently to estrogen, causing progesterone to accumulate upstream (Chen et al., 2021). The combined group's estrogen level (70.91 ± 0.85 pg/ml) lower than LAN alone confirms this counterbalancing: LAN drives estrogen up through follicular accumulation while Meth simultaneously impairs the steroidogenic machinery in the same follicles.
Cortisol suppression across all treated groups, with the second highest F-ratio of the study (13.59), underscores the profound HPA axis sensitivity to both exposures. The cortisol suppression under chronic LAN reflects not acute stress activation but rhythm abolition: 28 days of continuous light eliminates the diurnal cortisol amplitude by removing the light-dark entrainment cue, producing a flattened glucocorticoid rhythm (Bedrosian et al., 2013). The markedly deeper cortisol suppression in the Meth group reflects the well-characterized HPA axis burnout paradox of chronic stimulant exposure, while acute Meth activates the HPA axis robustly, chronic exposure desensitizes CRH neurons and downregulates glucocorticoid receptors, producing paradoxically low basal cortisol (Zuloaga et al., 2015; Carson et al., 2012). The near-identical cortisol values in Groups C and D indicate that methamphetamine's HPA desensitization was the dominant determinant of cortisol suppression in the combined group.
Estrous cycle findings across groups demonstrated progressive irregularity and prolongation in all treated animals, with LAN producing persistent estrus predominance consistent with anovulatory cycle arrest, and Meth producing diestrus predominance consistent with GnRH suppression and impaired follicular maturation. The combined group showed the most pronounced disruption, consistent with the additive convergence of two independent HPG axis disruptors acting through converging pathways (Russart and Nelson, 2017; Li et al., 2021). These findings align with de Angelis et al. (2020) who documented irregular estrous cycles alongside reduced follicle reserve and impaired granulosa cell steroidogenesis in chronically Meth-exposed female rats.
Histologically, the mild degenerative and inflammatory ovarian changes in the LAN group are the structural correlates of prolonged anovulatory estrus, persistent estrogenic stimulation without the counterbalancing effect of progesterone from a functional corpus luteum. The uterine inflammatory reactive changes in Group B reflect the direct tissue consequences of prolonged unopposed estrogenic stimulation of the endometrium, a state analogous to estrogen-dominant anovulatory cycles in women associated with endometrial proliferative risk (Guerrero-Vargas et al., 2022). The largely preserved architecture in the Meth and combined groups, despite significant hormonal disruption, suggests that 28 days of oral Meth at this dose produces its primary reproductive impact through neuroendocrine rather than structural mechanisms.
CONCLUSION
LAN and Methamphetamine independently disrupt HPG axis function and cortisol regulation in female Albino Wistar rats through converging but mechanistically distinct neuroendocrine pathways, with LAN producing more pronounced endocrine and histological alterations. Their combination produces complex, partly antagonistic interactions, particularly the LAN-induced compensatory FSH recovery overriding methamphetamine's gonadotropin suppression, highlighting that co-exposure effects cannot be predicted from individual stressor data alone. These findings have translational relevance for women in urban settings where chronic artificial light exposure and substance abuse increasingly co-occur, and underscore the need for reproductive health strategies that account for the combined neuroendocrine burden of modern lifestyle stressors.
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Plate I: Photomicrograph of the ovary section of
Group A (control arrowgroup). Follicular cells

(arrow) are consistent
‘with normal ovarian histology (H&E x 400).

Plate II: Photomicrograph of the ovary section of
Group B (Light at night). There oocytes and
follicular cells (arrowhead) exhibit diffuse mild
necrotic and inflammatory reactive (H&E x 400).

. . y e Plate IV: Photomicrograph of the ovary section
Plate III: Photolmcrograp.h of 1.he ovary section of Group D (light at night + Meth). The ovarian
of Group C (Meth). There is a mild focal presence . " .
. o - section of the Wistar rat shows architecture
of unremarkable exudation within the primary
N consistent with normal ovary hmology follicular
follicle (arrowhead) (H&E x 400).
cells and oocytes are co: ent with normal
ovarian histology. (H&E x 400).
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Plate I: Photomicrograph of the uterine section of
Group A (Control group). The myometrium and
endometrium, the endometrial glands (arrow) and the
stroma (arrowhead) are normal with no sign of
inflammatory reaction (H&E x 400).

Plate III: Photomicrograph of the uterine section of
Group C (Meth). This section displays morphology
consistent with normal histology. The endometrial
glands (arrow) and the lumen (curved arrow) are
normal with no sign of inflammatory reaction (H&E x
400).
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Plate II: Photomicrograph of the uterine section of
Group B (light at night). This section displays
morphology with mild stromal and glandular
inflammatory reactive changes. The myometrium
and endometrium, the endometrial glands (arrow)
and the stroma (arrowhead) show signs of
inflammatory reaction (H&E x 400).

Plate IV: Photomicrograph of the uterine section of
Group D (Light at night + Meth). This section
displays morphology consistent with normal
histology. The endometrial glands (arrow) and the
lumen (curved arrow) are normal with no sign of
inflammatory reaction (H&E x 400).




