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ABSTRACT: Exposure to various spectral of light at night is presently inevitable, hence the need to examine its spectral 

effect on male reproductive function. This study aimed at evaluating the periodical change in testicular histomorphology of 

albino rats exposed to various lights spectral {Blue (BL), Green (GL), Yellow (YL), Red (RL), and White (WL)} at night for 

126 days. Compact fluorescence bulbs, 11 watts, maintained at 300 Lux, were used. At d63, d91, and d126, four rats per 

treatment were euthanized and the testes removed, weighed, and fixed in 10 % formalin for histological examination. 

Testicular weight (TW) was significant (p < 0.05) with the highest values under BL at d63, d91, and d126. Rats exposed to YL 

had the least significant (p < 0.05) TW at day 126. TW increased significantly (p < 0.05) under GL and significantly reduced 

(p < 0.05) under YL considering the difference between d63 and d126. Non-specific atrophic degeneration of seminiferous 

tubules was observed under darkness with age. Evidence of displacement and degeneration of the spermatogonia was 

observed under YL. Exposure to YL and darkness appeared to cause a threat to reproduction as BL and GL to enhance male 

reproductive function in the albino rats. 
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Introduction 

 
ALAN is the light that animals are exposed to at night which is considered hazardous or pollutant, it was first 

described by the astrologist and secondly by a chronobiologist and presently of a concerns to oncologist. 

Exposure to artificial light at night is currently a global phenomenon (Haim et al., 2019) and it has been 

implicated in several physiological alterations including: polycystic ovarian dysfunction in female rodents 

(Salvetti et al., 2003; Miloševi´c et al., 2005); alteration of circadian rhythm and metabolic processes (Fonken et 

al., 2013; Challet and Kalsbeek, 2017;Ali et al., 2017); melatonin suppression and ultimately downregulation of 

physiological processes (Falchi et al., 2011; Haim and Portnov, 2014; Zubidat et al., 2018). It also disrupts 

endocrine activity resulting in hormonal irregularities. Vital glands in the body that either directly or indirectly 

have an impact on reproduction are also discovered to be affected by light (Olatunji-Bello and Sofola, 2001; 

Gawad et al., 2019).  

A photoperiodic animal like the albino rat depends largely on light signals for an array of events that position 

and prepare them for reproductive success (Hoffmann, 1970). Since artificial light is also presently unavoidable 

because it enhances working capacity, productivity, etc. For instance, most of the gadgets used today radiate one 
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type of light color or the other. The impact of light at night on various physiological processes in the body 

therefore cannot be underrated.  

Majority of studies on photoperiodism have focused on white light (Freeman et al., 2000; Biswas et al., 2013; 

Dominoni et al., 2013; Robert et al., 2015). However, studies have shown that various light spectra have 

different physiological responses on various organs in the body (Ashkenazi and Haim, 2012; Haim et al., 2019; 

Zubidat et al., 2011) with light colors affecting melatonin secretion, glucocorticoid concentration and DNA 

methylation in social voles (Microtus socialis) and ‘blind’ mole rats (Spalax ehrenbergi). 

Artificial light has a significant effect on the gonads of avians (Chang et al. 2016), and increase testicular weight 

in rodents after long exposure to white light (Hasting et al., 1989, Olatunji-Bello and Sofola, 2001; Hance et al., 

2009; Bisway et al., 2013). However, Ali et al. (2017) revealed the opposite in giant rats with a decrease in 

testicular weight when exposed to white light and the reason for this variance was because giant rats are 

nocturnal animals. Recently, infertility is on the increase, therefore this study was undertaken to understand the 

effect of different light spectra on the gonadal weight and testicular histomorphology of laboratory rat, which 

will also serve as a model to evaluate such consequences on other animals and human. 

 

 

 

Materials and methods 
 
Study area: The study was carried out at the Zoo Park, Federal University of Agriculture Abeokuta, Ogun State, 

Nigeria. 

Experimental rats: The rats used for the study were obtained from the Institute for Medical Research and 

Training (IMRAT), University College Hospital (UCH) Ibadan, Nigeria. 

Light treatments: The light treatment is as described in Kehinde et al. (2023). Briefly, rats were exposed to red, 

yellow, green, blue and white lights. The wavelength of the light colors used was not determined. The light bulb 

used was of compact florescent and 11 watts power rating. Rats were also subjected to ambient light and total 

darkness as the controls.  

Study design: The experimental design was in accordance with the work of Kehinde et al. (2023). Briefly, 105 

day-old rats were distributed in triplicate of 5 rats into various treatments and the controls. Light exposure was 

done between 6 pm and 6 am and lasted for 126 days.  

Collection and measurement of testes weight: Four rats from each treatment were randomly selected and 

anaesthetized using diethyl ether and sacrificed at days 63, 91, and 126. The paired testes were dissected out 

quickly and washed in 0.9 % (w/v) cold normal saline, pat, dry, and weighed using the top loading mass meter 

and the values recorded on the nearest 0.01g. The testes were further fixed in 10 % formalin for 

histomorphological studies. 

Histomorphological analysis: The testes were randomly selected and processed for histological study. 

According to (Shobikhuliatul, 2013), the testicular tissues were sectioned at 5 μm and stained with 

Haematoxylin and Eosin and mounted in Canada balsam. The slides were then read under the binocular 

microscope, OLYMPUS CX 21, New York, using x 100 magnification.  

Statistical analysis: The data collected were subjected to the analysis of variance (ANOVA) and the means were 

separated using Duncan multiple comparison. SPSS version 20 was used for the analysis. 

 

 

 

Results 
 
Changes in testicular weight of the rats exposed to light spectra at night: The mean testicular weights of 

laboratory rats exposed to Artificial Light at Night (ALAN) at days 63, 91, and 126 are shown in Table 1. The 

testicular weights of the rats under light color were significantly different (p < 0.05). At day 63, rats exposed to 

BL had the highest (p < 0.05) testicular weight (2.32 ± 0.13 g), followed by those under YL (2.25 ± 0.24 g) and 

significant (p < 0.05) weight was recorded under GL (1.00 ± 0.12 g). At day 91, testicular weight was 

significantly higher in the rats exposed to BL (2.42 ± 0.14 g), GL (2.36 ± 0.17 g), RL (2.34±0.19 g) and 

darkness (2.36 ± 0.48 g) and the least value recorded under ambient light (1.85±0.68 g). At day 126, the 

testicular weight of rats under BL was significantly (p < 0.05) highest (3.18±0.14) followed by those under GL 

(2.71 ± 0.04 g), darkness (2.69 ± 0.22 g) and WL (2.58±0.19 g) while rats exposed to YL (2.28 ± 0.11 g) had the 

least significant (p < 0.05) weights. 
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Table 1: Testicular weight of rats exposed to various light spectra at night at days 63, 91, and 126 

 

 

Days 

 

Light treatments 

Testicular Weight (g) at Day 

63 91 126 

Control 1.71±0.46
bc

 1.85±0.68
a
 2.35±0.30

ab
 

Blue 2.32±0.41
c
 2.42±0.14

b
 3.18±0.14

d
 

Green 1.00±0.45
a
 2.36±0.17

b
 2.72±0.13

c
 

Yellow 2.09±0.39
bc

 1.90±0.20
a
 2.32±0.15

a
 

Red 2.20±0.45
c
 2.34±0.19

b
 2.55±0.09

bc
 

White 1.89±1.03
bc

 2.27±0.23
ab

 2.58±0.19
c
 

Darkness 1.43±0.39
ab

 2.36±0.48
b
 2.69±0.22

c
 

Means with different superscript in a column are significantly different (P < 0.05). 

 

The increases in the testicular weight of albino rats between the various days were evaluated and shown in 

Figure 1. The testicular weight gain between days 91 and 63 showed a significant difference (p < 0.05) and was 

higher in rats exposed to GL (1.36 ± 0.30 g) and least in the rats exposed to YL (-0.15 ± 0.20 g). The testicular 

weight gain between days 126 and 91 showed a significant difference (p < 0.05). The weight gain was 

significantly higher in rats exposed to BL (0.76 ± 0.07 g) and least in rats exposed to RL (0.21 ± 0.11 g).  The 

testicular difference between days 126 and 63 showed significant difference (p < 0.05). Rats exposed to GL 

(1.72±0.33 g) had the highest significant (p < 0.05) value followed by DD (1.27 ± 0.21 g), BL (0.86±0.28 g) and 

the least significant value was recorded under YL (0.23±0.25 g). 

 

 
 

Figure 1: Testicular weight gain of albino rats between various days (63, 91, and 126 days) on exposure to 

various light colours at night  

 

Histomorphology of testes of albino rats exposed to different light spectra for 126 days: The photomicrograph 

of the testes of albino rats under CL and DD at days 63, 91, and 126 are shown in Plate 1. Transverse section of 

the seminiferous tubules of animals under CL revealed normal testicular cytoarchitecture. Plates predominantly 

show basal spermatogonia as round, oval, darkly stained with dark or condensed chromatin (arrowheads) along 

the basement membrane with intact myofibroblasts (M). Other spermatogonia types and spermatids (SP) are 

unclearly differentiated with minimal spermatozoa (SZ) in the lumen. The Leydig cells (L) appear within the 

interstitium as normal cells with minimal lipid vacuoles indicative of reduced or yet to be fully activated 

testosteronergic activity. Spermatogenic activities increased on days 91 and 126. 

* 

352 



African Scientist Volume 24, No. 3 (2023) 

353 

 

The rat under DD had disoriented seminiferous tubules and showed a moderate degree of oedema, and the 

interstitial spaces appeared mildly oedematous. There was partial depletion of round spermatids accompanied 

with sloughing off into the lumen at day 63. At day 91, most of the spermatogonia type A was not resting on the 

basement membrane indicating depletion and degeneration, and other spermatogonia types and spermatids were 

disoriented. At day 126, there was nonspecific tubular degeneration, atrophy, and depletion of germ cells from 

tubules with no cell or stage specificity and seminiferous tubules appeared shapeless and disoriented. 

At day 63, production of spermatozoa was observed in the lumen of the seminiferous tubules of rats exposed to 

BL. Spermatogenesis seemed to commence early in this group with histological pictures showing matured 

architecture. At day 91, tubules had the greatest diameter and spermatozoa production was comparable to 

control. At day 126, seminiferous tubules were elongated, typical as control animals. 

On exposure to GL, no spermatozoa were however observed within the lumen, but there were hypertrophic 

germinal cells. The proliferation of myofibrils was observed although. On day 91, spermatozoa were observed 

in the lumen of the tubules, but there was partial depletion of elongated spermatids and depletion of germinal 

layer cells. There were spermatozoa, tubular atrophy was seen in one tubule, but at day 126, spermatozoa 

production appeared normal comparable to control. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Plate 1: Representative photomicrographs of testes of rats under ambient and darkness at days 63, 91, and 126. 

Plates show basal type spermatogonia (arrowheads), basement membrane with myofibroblasts (M), 

Spermatogonia type; spermatids (SP) and Spermatozoa (SZ) in the lumen. Leydig cells (L) appear within the 

interstitium. Control (Ambient light) showing normal; seminiferous tubules, SP, L, no SZ at day 63.  DD 

showing thinning of myofibres with evidence of hydropic changes, nonspecific atrophic degeneration of 

seminiferous tubules, there is evidence of SZ at days 91 and 126.  
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The photomicrograph of the testes of albino rats exposed to YL, RL, and WL at days 63, 91, and 126 are shown in 

Plate 2. For rats under YL, displacement of germinal cells was observed along layer VII with karyolysis and 

degenerative changes of clumped chromatin occurring in displaced cells at day 63. Pyknotic basal cells were also 

observed close to the lumen. The histology showed evidence of early (day 63) spermatozoa production in the lumen 

just as observed under blue light. At days 91 and 126, the histology is comparable to control but evidence of 

displacement and degeneration of the spermatogonia.  

For the rats exposed to RL, there was a proliferation of myofibrils, although less than in green light. There is slight 

depletion of germinal cells but was normal as the control. There was no evidence of spermatozoa at day 63 but 

became obvious at day 91 and more conspicuous at day 126. 

For the rats exposed to WL, there was a variety of changes; a slight depletion of the germinal epithelium but was 

comparable to normal. There was no evidence of spermatozoa at day 63 but was obvious at days 91 and 126. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 2: Photomicrographs of testes of albino rats exposed to yellow, red, and white light at days 63, 91, and 126. 

Plates show basal type spermatogonia (arrowheads), basement membrane with myofibroblasts (M), Spermatogonia 

type and spermatids (SP), and Spermatozoa (SZ) in the lumen. Leydig cells (L) appear within the interstitium. YL 

showed evidence of displacement and degeneration of the spermatogonia (         ), pyknotic basal cells were also 

observed close to the lumen. There was, however, evidence of SZ at day 63. RL showed normal cytoachitecture 

comparable to green light but progressively as control. WL showing a variety of changes; slight depletion of 

germinal epithelium but was comparable to the control 
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Discussion 
 

Light as an environmental factor has been reported to affect reproductive function in animals, but not much is 

known as regards the effect of spectral nature of light on reproduction in mammals (Danilenko and Sergeeva, 

2015). Exposure to various light colors has become part of life these days Kehinde et al. (2022). This study 

demonstrated that the spectral power distribution of light has a significant role in male reproductive 

performance, with blue and green light having a profound effect on the testis of the rats in that the highest 

weight of the testes was always the highest under blue light. Rats under blue light had spermatozoa in the lumen 

at day 63 and elongated seminiferous tubules at days 91 and 126, which was not typically present in other 

treatments and control as well. This also tallied with the highest testicular weight seen in rats exposed to blue 

light, which suggests the earliest attainment of puberty and sexual maturity in this group. Previous studies have 

established a correlation between testicular weight and spermatogenesis (Berndtson and Thompson, 1990; 

Johnson et al., 1994). Literature reports also show that blue light increases the maturation of reproductive organs 

and shortens the onset of puberty in gender (Chang et al., 2016). Danilenko and Sergeeva (2015) reported that 

female human exposure to blue-enriched white light increased the production of follicle-stimulating hormone. 

This suggests the reason while blue lights may have more impact on the spermatogenesis of the rats.  Olatunji-

Bello and Sofola (2001) had earlier reported that rats exposed to light contained more spermatozoa when 

compared with their controls. The report of Chang et al. (2016) showed that the testicular weight of gander was 

highest in those exposed to blue light at the onset of puberty and white light at sexual maturity.  

Furthermore, the thick myofibres, hypertrophic germinal cells of the seminiferous tubules in rats exposed to 

green light at day 63 indicate the influence of this light spectrum on the growth of myofibres (Cao et al., 2008). 

Hypertrophic germinal cells observed at day 63 were followed by a progressive change in testicular weight at 

day 91. The gonadal growth under green light at day 91 was 13 times greater than that of blue light. This is an 

indication of late sexual development on exposure to green light as compared to blue light, although the two 

colors enhanced sexual development than any other color.  This study agreed with the finding of Cao et al. 

(2007) who reported that blue and green light increased testicular development in broilers.   

Exposure to yellow light on the other hand, just as blue light had spermatozoa at day 63 but presented 

progressive displacement of germinal cells with karyolysis and degenerative changes with chromatin clumping 

and pyknotic basal cells. This indefinitely led to a decrease in testicular weight at day 91 and the insignificant 

weight gain at day 126. Kehinde et al. (2023) demonstrated that exposure to yellow light significantly reduced 

the testosterone in male rats. Report also revealed that Duck exposed to yellow light had delayed the onset of 

egg production and terminated egg production earlier when compared to as opposed to blue, red, and white light 

(Biyatmoko, 2014). Kehinde (2019) also revealed that rats exposed to yellow light had elevated serum 

corticosterone. The degeneration observed in the testes of rats exposed to yellow light could be as a result of 

stress since stress has been correlated with low testosterone (Swami et al., 2007), hence retarded gonadal 

growth. Therefore, the retarded testicular weight in rats exposed to yellow light could be as a result of 

upregulation of corticosterone via receptors in Leydig cells (Pellegrini et al., 1998).   

Exposure to darkness also resulted in some histopathological disorders with thinning of myofibres, hydropic and 

nonspecific atrophic degeneration of the seminiferous tubules at day 126. The high testicular weight recorded 

can be attributed to accumulation of water with evidence of a moderate degree of oedema in seminiferous 

tubules and interstitial spaces which appeared mildly oedematous. Therefore, the heavy testicular weight 

recorded was not as a result of cellular growth but rather an accumulation of water. Reiter and Hester (1966) and 

Wade and Bartness (1984) earlier reported that hamsters kept in darkness develop marked atrophy in the gonads 

and delayed growth of accessory sex organs.  Olatunji-Bello and Sofola (2001) also reported that rats exposed to 

darkness had reduced gonad activity.  

In conclusion, this study demonstrates the spectral effect of light on testicular weight and histomorphology. Blue 

and green lights appear to favor myofibril growth, testosterone stimulation, and spermatogenesis. Exposure to 

yellow spectrum and darkness showed deleterious effects on testicular tissue and overall cytoarchitecture of the 

testes with age.  
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