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			Abstract | This study was aimed to examine the toxic effects of in ovo lead (Pb)-acetate administration on developing chicken brain and retina advancement using histometric and histological approaches. A total of 150 fertilized eggs were assigned to 4 groups: I (untreated control), II (vehicle control), and III (7 µg/0.1 ml/ egg Pb-acetate); IV (14 µg/0.1 ml/egg Pb-acetate) with at least 3 replicates and incubated for up to 3 days to assess embryo viability. After 48 hours of incubation, the eggs were sterilised properly, and injecting via air sac route, and sealed the hole by using liquid paraffin, then again placed the injected eggs in an incubator. After 12 days of incubation, the eggs were carefully opened, and the pieces of brain and retina tissues were obtained. Moreover, pictures of the intact embryo for gross lesions were taken, and body weight was also recorded. All Pb-acetate treated groups showed the remarkable decrease in body weight (p < 0.05), along with pin point haemorrhages in the neck, body, and limbs. Histologically, the thickness of total retina, thickness of photoreceptor layer (PR), the outer nuclear layer (ONL), the outer plexiform layer (OPL) inner nuclear layer (INL), ganglion cell layer (GL), and nerve fibre layers (NFL), as well as a notable decline in the quantity of ganglion cells (p < 0.05), and degenerative changes such as vacuolar degeneration also noticed in GL, NFL and inner plexiform layer (IPL) respectively. Furthermore, IPL detachment attributed to vacuolation were also observed. In the brain, Pb-acetate-treated groups (III and IV) showed a significant increase in dentate gyrus thickness and granular layer thickness compared with the control (p < 0.05). In contrast, the thickness of white matter (WM) and the molecular layer (ML) was significantly decreased (p < 0.05) in these groups. Additionally, necrotic foci and vacuolations, indicative of degenerative changes, were observed in the ML. Overall, these results clearly indicate that in ovo administration of Pb-acetate adversely affects the development of the retina and brain, disrupts normal embryonic growth, and leads to abnormal embryo development.
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			INTRODUCTION

			Lead (Pb) is a heavy metal and a significant environmental toxicant sometimes found in contaminated water consumed by chicks and other animals. It is a potent neurotoxin that produces behavioral, neurological, and cognitive impairments even at low exposure levels (Lidsky and Schneider, 2003; Patrick, 2006; Ramírez et al., 2021; Earl et al., 2016). Pb is considered a global environmental concern that affects both humans and animals due to its persistence in the ecosystem (Patrick, 2006; Basha and Reddy, 2010; Raj and Das, 2023). Birds may be exposed to Pb from polluted air, water, food, Pb shots, batteries, paint, pesticides, and petrol (Patrick, 2006; Rana et al., 2018; Lazarova et al., 2025). Once absorbed, Pb enters the bloodstream and accumulates in soft tissues such as the liver, kidneys, bones, ovaries, and brain (Gonick, 2011; Rana et al., 2018; Generalova et al., 2025; Collin et al., 2022). Even at low concentrations, Pb can disrupt normal physiological functions and cause severe developmental abnormalities, particularly during the early stages of life (Parithathvi et al., 2024). Pb passes through the blood-brain barrier (BBB) and blood-retinal barrier (BRB) to reach the brain and retina, often by mimicking calcium ions or interacting with transport proteins (Lidsky and Schneider, 2003; Basha and Reddy, 2010; Zahoor et al., 2024) and interferes with cellular processes such as oxidative balance, neurotransmitter regulation, and gene expression. Because the embryonic BBB is still immature, developing embryos are extremely vulnerable to Pb-neurotoxicity. As a result, exposure during embryonic development may Pb to irreversible damage in neural and retinal tissues (da Silva et al., 2025; Yu et al., 2024). In addition, Pb has been reported to exert harmful effects on ocular structures, particularly the retina, which is sensitive due to its complex neuronal organization and high metabolic activity. Retinal damage during development may impair visual function (Aschner et al., 2024; Pamphlett et al., 2020). Significantly, research on humans has shown that Pb easily moves through the placenta beginning the third month of pregnancy, and its distribution in embryonic organs is quite similar to that of adults (Basha and Reddy, 2010). Pb alter can synaptic plasticity and induces neuronal degeneration in several kinds of species, including humans, rodents, and birds (Lidsky and Schneider, 2003; Rana et al., 2018). Pb is also a genotoxic agent because it destabilizes chromosomes and promotes carcinogenic processes (Patrick, 2006; Hemmaphan et al., 2022; Khoshakhlagh et al., 2024). For instance, Pb inhibits hippocampus neurogenesis, alters dendritic morphology, increases apoptosis, and decreases cerebellar Purkinje cell density (Basha and Reddy, 2010; Engstrom et al., 2015). Additionally, studies on rodents show that adolescents exposed to Pb had thinner growth plates, altered trabecular histomorphometry, decreased mechanical endurance, and reduced body and bone mass (Tomaszewska et al., 2016; de Figueiredo et al., 2014). These results are aligned with research on chicks and birds, where Pb-exposure results in reduced embryo weight, microphthalmia, hydrocephalus, cranioschisis, and overall central nervous system damage (Burger, 1995; Amini et al., 2019; Shafiq et al., 2023; Jessl et al., 2018; Hocking et al., 2013) but still lacking information on comparative histometric and histopathological changes due to the effect of Pb-acetate on the brain and retina of chicken embryo. In chickens, Pb-toxicants have been demonstrated to have adverse effects on early neurological development, especially in the brain and retina. Neurotoxicity during organogenesis is confirmed by histopathological investigations in chick embryos, which show neuronal disintegration, cytoplasmic vacuolation, mitochondrial swelling, and focal hemorrhage in the brain (Narbaitz et al., 1985). But there is an inadequate relationship between early neuronal histopathological alteration and the retinal histoarchitecture. The avian central nervous system is highly vulnerable during embryogenesis, as indicated through the evidence that heavy metal exposure can also result in severe brain malformations, abnormal neural tube development, including disrupted neuronal and retinal histoarchitecture, increased cell death and impaired cerebellar formation (Szabó et al., 2024; Kmecick et al., 2019; Aschner et al., 2024; Sobieniecki et al., 2015). Although several studies have documented the neurotoxic effects of Pb-acetate, no detailed information on its dose-dependent histopathological impact and a comparative study on the hippocampus, cerebellum, and, more especially, histological zone-wise alteration in the retina of chick embryos due to Pb-toxicity is still unexplored. Most existing studies focus on general neurotoxicity and retino-toxicity on different animal models in several separate articles, while comparative histological zone/layer-wise histo-microstructural alteration in developing retinal and neural tissues during embryogenesis remains poorly understood. Therefore, further investigation is needed to clarify how different doses of Pb-acetate affect the embryonic retina and brain at the histopathological level. Understanding these histoarchitectural changes is crucial for assessing the developmental risks of Pb-exposure and for establishing safer environmental limits. Accordingly, the current work aims to investigate how different doses of Pb-acetate alter the histo-retinal layers, histopathology, and particular brain regions of chick embryos under in ovo conditions, using a comparative histopathological assessment.

			MATERIALS AND METHODs 

			Experimental design and preparation of test solution

			For the experiment, 150 Cobb 500 fertilized eggs (50–55 g), obtained from Cobb 500 laying hens (Gallus gallus domesticus), were sourced from Kazi Farms, Dinajpur, Bangladesh. Lead (Pb)-acetate (≥99% purity) was purchased from Sigma-Aldrich, USA. After that, the fertilized egg in the incubator (HT-352, HITOP®, China) was incubated at 37.5°C with 65% relative humidity for 48hrs for confirming viable embryo by using the candling method. Then Lead (Pb)-acetate doses were fixed for 55 g/egg weight. Pb-acetate was diluted with sterilized distilled water. Pb-acetate doses (7 µg/0.1 ml/ egg and 14 µg/0.1 ml/ egg) were prepared. The eggs were divided into four groups: Group-I (untreated control, 25 eggs), which includes non-treated eggs; Group II (vehicle control, which was injected only with normal saline, 25 eggs); and two Pb-acetate injected groups as Group III (7 µg/0.1 ml/ egg Pb-acetate, 50 eggs); Group IV T2 (14 µg/0.1 ml/egg Pb-acetate, 50 eggs). The number of eggs in each group was used to measure embryonic fatalities.

			Treatment administration

			After 48 hours of incubation, the eggshell surface was sterilized with 10% povidone iodine, followed by 70% ethyl alcohol solution. All injections were performed in the air sac area, confirmed by light candling. The test solution was injected through a sterile insulin injector after a hole was drilled on the expanded side of the egg (air chamber verified by candling) using a specialized egg driller. The hole was then sealed with liquid paraffin, and the eggs were put back in the incubator under ideal conditions (37.5 ◦C temperature and 65% relative humidity). Up to the 12th day of incubation, the eggs were held at 45-degree turning angles and rotated 12 times per day. The stages of embryos were identified using the Hamburger-Hamilton categorization scheme (Hamburger and Hamilton, 1992).

			Tissue collection

			When the eggs reached the 12th day of incubation, they were removed from the incubator and allowed to equilibrate to room temperature. Embryonic developmental stages were determined using the Hamburger et al. (1992) staging system (H–H scale). A large blood vessel on the chorioallantoic membrane (CAM) was identified by candling, and a small opening was made in the shell membrane to expose the vessel. Anesthetic (sodium pentobarbital) was then injected directly into the CAM vasculature, and the embryo was left for 2–5 minutes. Subsequently, the embryo was carefully removed and placed in clean Petri dishes containing 10% phosphate-buffered saline (PBS) solution. Embryos were decapitated using sterile scissors. Both eyes and the brain were carefully dissected. The anterior segment of the eye and a portion of the brain (hippocampus and cerebellum) were collected and placed into the 10% formalin solution for histological analysis. Photographs of embryos were taken to document gross morphological changes.

			Histopathological examination

			For an entire day, tissue samples have been preserved in 10% formalin solution. Then, dehydration was performed at an ascending grade of ethanol solution (70%, 80%, 90%, 95%, and 100%), each for one hour. After two changes in xylene for about 90 minutes, the collected specimens were embedded in paraffin. Using a microtome (MU 509, Euromex, Japan), sections with a thickness of 6 µm were created. They were then floated in a water bath at 45°C, mounted carefully on clean glass slides, and stained with Haematoxylin and Eosin (H and E) in compliance with standard methods. Prepared sections were viewed under a Leica DM-2500 type light microscope for histological analysis. An attached DFC-320 model was used to take digital pictures of the necessary regions, which were then examined for histometric measurements. The Leica IM50 measuring program (Leica, Leica Microsystems GmbH, Wetzlar, Germany) was used for all histometric measurements, and numerical data of the parameters under investigation were acquired. A 100 µm line length in one field per section was used to count the number of ganglion cells.

			Statistical analysis

			The normality of the data was examined by the application of the Shapiro-Wilk test. All the data had an equal variance and were distributed normally. For statistical Analysis, IBM SPSS (Version 27.0, SPSS, IBM Corp., Released 2020, Armonk, NY, USA) was used to measure all the data produced throughout the study. ANOVA and the Tukey test were used to assess the thickness of total retinal, various retinal layer thicknesses, and the quantity of ganglion cells. The results were expressed as Mean ± Standard Deviation (SD), and the level of significance was considered at p<0.05.

			 

			RESULTS

			Body weight and macroscopic changes

			 Following 12 days of incubation, the embryos of the Group I and Group II (Figure 1A), displayed normal body weight, growth patterns, and external morphology consistent with their developmental stage. There were no abnormalities or gross lesions found in this group. Reduced growth was accompanied by a number of gross abnormalities. In the Group III and IV, embryos showed almost similar macroscopic changes like as pinpoint haemorrhagic lesions on the eye and hindbrain region (Figure 1B, D, E, F), as well as scattered haemorrhages along the neck, body, and limbs. In case of, Pb treated group few early embryonic mortalities and mal development were also observed (Figure 1C). These results indicate that lead acetate produces reductions in embryo body weight and causes haemorrhagic and developmental abnormalities, with the both treated doses causing the almost severe and similar macroscopic changes. Embryos from Group I and II shows normal and almost similar body weight (Figure 2); but both Group III and IV show a significant (P < 0.05) declined body weight than the unexposed groups (Group I and II) (Figure 2).
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			Figure 1: Gross morphology and body weight of chick embryos after 12 days of incubation. A: normal development in Group I and II; B, D, E, and F: reduced body weight with pinpoint haemorrhages (black arrow) in Group III IV; C: severe abnormalities, embryonic death, and haemorrhages in Group IV.
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			Figure 2: Body weight of different groups at day 12 of incubation period. (a–b) Various superscript letters on the bar-column indicate a statistical difference (mean ± SD, p < 0.05).

			Histopathological alterations in the retina

			Histopathological examination of chick embryo retinas under 40x magnification and 50µm scale bar showed dose-dependent changes after lead acetate treatment, as evaluated by using haematoxylin and eosin (H and E) staining (Figure 3). The retina was found to have 8 layers on the twelfth day of incubation, arranged from the outer inward.: retinal pigment epithelium (RPE), photoreceptor layer (PR), outer nuclear layer (ONL), outer plexiform layer (OPL), inner nuclear layer (INL), inner plexiform layer (IPL), ganglion cell layer (GL), and nerve fibre layer (NFL) (Figure 3). In the Group I and Group II, both retinal histology showed a normal retinal layered structure with intact all cell layers (Figure 3A, B). The ganglion cell count was significantly (p < 0.05) reduced in the GL layer (Figure 4) and this layer was vacuolated and reduced (black star in Figure 3C, D) and for all Pb-acetate treated groups (Group III and Group IV) (Figure 4). In the Pb-acetate treated group (Group III and Group IV), the total retinal thickness decreased significantly (p < 0.05) compared with the Control (Group I and II) (Figure 5A), the thickness of the different retinal layers, especially the PR, ONL, OPL, INL, GL, and NFL layers also decreased significantly (p < 0.05, Figure 5). Furthermore, in these groups’ retinal degeneration such as IPL layer detachment (Figure 3C, D) and vacuolization in the IPL, INL, GL, and NFL layers were also observed (Figure 3C, D). 
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			Figure 3: Sections from the retina of the Groups I (A), II (B), III (C), and IV (D) at day 12 of incubation. Blak stars (*): vacuole formation in the IPL, INL, GL, and NFL layers; retinal pigment epithelium (RPE); nerve fibre layer (NFL); ganglion cell layer (GL); inner plexiform layer (IPL); inner nuclear layer (INL); outer plexiform layer (OPL); outer nuclear layer (ONL). H and E staining. (Magnification: 40x and Scale bar: 50µm).
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			Figure 4: Quantification of granular layer ganglion cells on day 12 of incubation (calculated by counting cells along a 100 µm line length in one field per tissue section). (a–c) Columns with different superscript letters indicate significant differences (mean ± SD, p < 0.05).

			Histopathological alterations in the brain hippocampus

			In Group I and Group II, the hippocampus showed normal histological features, including intact neuronal organization and absence of necrosis or vascular abnormalities. The thickness of the dentate gyrus (DG) was also normal; however, the cornu ammonis (CA) region was not clearly visible at day 12 of chick embryo development (Figure 6A–D). There were severe histological alterations in the both Group III and IV shown the cellular changes such as vacuolation, cell swelling, hypertrophy suggested that starting early reactive activity (star marks) and also increased the thickness (Figure 6C–D). The thickness of DG of Group III shown increased significantly (p < 0.05) and similar to the Group IV (Figure 7). These results suggested that lead acetate dosages cause neuroinflammatory reactions and progressive neuronal damage in the hippocampus.
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			Figure 5: Comparison of the thicknesses of the retinal layer (µm) in chicken embryos from Group I, Group II, Group III, and Group IV on the twelfth day of incubation. Total retinal thickness (A); thickness of RPE (B); thickness of PR (C); thickness of ONL (D); thickness of OPL (E); thickness of INL (F); thickness of IPL (G); thickness of GL (H); thickness of NFL (I). There is a statistical difference shown by different superscript letters (a–c) on the columns. (mean ± SD, p < 0.05).
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			Figure 6: Sections from the hippocampus of the Groups I (A), II (B), III (C), and IV (D) at day 12 of incubation. Blak stars (*): Degeneration and necrotic changes in the Dentate Gyrus (DG) layers; H and E staining. (40x magnification and Scale bar: 50µm).
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			Figure 7: Comparison of dentate gyrus layer thicknesses (µm) among Group I, Group II, Group III, and Group IV on day 12 of incubation in chicken embryos. There is a statistical difference shown by different superscript letters (a–b) on the columns (mean ± SD, p < 0.05).

			Histopathological alterations in the cerebellum

			In the Group I and Group II, the cerebellum showed normal histoarchitecture, with intact White Matter (WM), Molecular Layer (ML), and Granular Layer (GL) (Figure 8A, B and 9). The Group III, showed the significantly decreased (p < 0.05) thickness of WM of both Group III and Group IV (Figure 9). Additionally, a nearly similar thickness of the granular layer (GL) was observed among Groups I, II, and III, whereas Group IV showed a significant increase (p < 0.05) in thickness compared with the other groups (I–III) (Figure 9). Furthermore, the decreased ML thickness of Group III and Group IV were shown statistically significant (p < 0.05) than the Group I and Group II (Figure 9). In Group IV, more severe histological alterations were observed, including vacuolation (black star) and necrotic foci (white star) (Figure 8D), which were absent in Groups I, II, and III. These findings suggest that higher levels of lead acetate induce neurotoxic effects, including neuroinflammation, and disrupt normal cerebellar development.
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			Figure 8: Histopathological alteration of cerebellum of the brain due to different doses of Lead Acetate. Showing Brain Cerebellum -White matter (WM), Molecular layer (ML), Granular layer (GL) (40x resolution, Scale bar: 50)
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			Figure 9: Comparison of white matter, granular layer and molecular layer thicknesses (µm) among Group I, Group II, Group III, and Group IV on day 12 of incubation in chicken embryos. There is a statistical difference shown by different superscript letters(a–b) (mean ± SD, p < 0.05).

			DISCUSSION 

			A frequent model used to study embryotoxicity is chicken embryos (Tobalu et al., 2025; Bölükba et al., 2021), neurotoxicity (Tobalu et al., 2025; Atallah et al., 2021; Kmecick et al., 2019; Bölükbaş et al., 2023), eye diseases (Hocking et al., 2013), retinal development (Vergara et al., 2012), and retinal pathologies (Trejo-Reveles, 2018). Therefore, chicken embryos are good models for the investigation of the effects of many environmental pollutants during embryogenesis because embryonic development is fully described and the individual developmental stages are clearly visible and easily accessible (Jessl et al., 2018; Hocking et al., 2013). Other than the exchange of gasses, the chicken egg is a closed system with no interaction with its surroundings. The embryonic nervous system and retina is more vulnerable to heavy metal than the mature brain and retina which can lead to persistent structural and functional damage (Eriksson, 1997; Rice and Barone, 2000; Grandjean and Landrigan, 2006; Aljohani, 2023; Szabo et al., 2024; Da Costa et al., 2021; Shibuya et al., 2015). Environmental exposure to heavy metals like Lead (Pb) is therefore of particular concern, as it has been strongly associated with neurodevelopmental abnormalities and cognitive impairments in children as well as in experimental animal models (Schettler, 2001; Herbert, 2010; Ghazanfar et al., 2025; Shafiq et al., 2023; Ahmad et al., 2024; Shibuya et al., 2015; Bölükba et al., 2023). Early embryonic exposure to metals can have teratogenic, neurotoxic, and growth-retarding effects, according to recent reviews that emphasized on avian embryos (Szabó et al., 2024; Ghazanfar et al., 2025; Shafiq et al., 2023; Ahmad et al., 2024; Bölükba et al., 2023) that is strongly aligned with our investigation. Pb hinders embryonic growth by disrupting nutrient utilization, energy metabolism, and hepatic and gastrointestinal function. Lead also reduces skeletal growth and overall body mass by interfering with chondrocyte and osteoblast activity; these results are consistent with earlier studies demonstrating reduced growth performance and body weight in animals exposed to lead (Tomaszewska et al., 2016; de Figueiredo et al., 2014; Hussain et al., 2020; Aljohani, 2023; Da Costa et al., 2021; Ahmad et al., 2024; Shafiq et al., 2023). Furthermore, lead inhibits cell proliferation and activates apoptosis in rapidly dividing embryonic tissues, which may cause developmental arrest or early embryonic mortality (Ridgway and Karnofsky, 1952; Narbaitz et al., 1985).

			Heavy metal can alter the retinal histopathology by inducing retinal toxicity (Aschner et al., 2024; Shibuya et al., 2015). Numerous investigations have looked at the typical retinal anatomy of chickens (Moayed et al., 2011; Zareen et al., 2011). However, there is insufficient data related to the effects of Pb-acetate on the retinal histology of chicken embryos. It was also noted that in the Pb-treated groups, total retinal thickness decreased significantly (p < 0.05, Figure 5A) on the incubation days 12 examined compared with the control groups, and thickness of the PR, ONL, OPL, INL, GL, and NFL layers on day 12, was significantly reduced (p < 0.05, Figure 5C-F, H-I) and aligned with group of researches finding (El-Beltagy et al., 2022). These Pb-acetate groups showed that degenerative changes, such as vacuolar degeneration and INL detachment, and markedly reduced ganglion cell numbers in comparison to the control groups (Khandokar et al., 2025) (p < 0.05, Figure 4). These observations were consistent with rat, mouse, and chicken studies (El-Gohari et al., 2016; Ali et al., 2012; Al-Thanoon et al., 2021; Kmecick et al., 2019; Bölükbaş et al., 2023). These findings are all related to the monosodium glutamate or glutamate and cadmium, but their effects are very much aligned and strongly support our investigation. In the human model, the toxic effect of heavy metal could damage the retinal pigmented epithelium, which is contradict with our present research (Pamphlett et al., 2020). It may be due to the experimental model, doses of exposure, environmental factor etc. Researchers discovered that congenital abnormalities and alterations in neural retinal thickness were brought on by electromagnetic mobile radiation in chick embryos at 7, 10, and 14 days of incubation (Al-Qudsi et al., 2012), which is aligned with our present investigation, although we didn’t apply any radiation; their findings and histo-morphometrical changes parallel our observation. In earlier research on the retina of chick embryos, monosodium glutamate was implicated in causing damage to the inner retinal layer and ganglion cells (Bölükbaş et al., 2023; Blanks et al., 1981; Reif-Lehrer et al., 1975), which strongly supports our observation.

			Comparable neurodevelopmental damage has been shown in chick embryos exposed to other environmental toxicants (Al-Khafaf et al., 2021; Kmecick et al., 2019; Szabó et al., 2024; Ghazanfar et al., 2025) demonstrated clear morphological signs of neurotoxicity, including neuronal degeneration and altered tissue organization, in chick embryos exposed to perfluorooctanoic acid and inorganic cadmium. These results support the concept that immature neural tissues, including the retina, are especially susceptible to harmful insults during embryogenesis. The brain is particularly vulnerable to Pb toxicity because of its high metabolic requirement and extended developmental period (Eriksson, 1997; Rice and Barone, 2000; Al-Khafaf et al., 2021; Zhang et al., 2024; Da Costa et al., 2021). The enhanced neuronal degeneration and necrotic foci found at higher doses may be responsible for the activation of apoptotic pathways, which may be mediated by oxidative stress. Similar hippocampal abnormalities and long-term neurobehavioral deficits have been reported following developmental lead exposure in both avian and mammalian models (Bölükbaş et al., 2025; Barkur et al., 2016; Al-Khafaf et al., 2021; Narbaitz et al., 1985; Basha and Reddy, 2010; Grandjean and Landrigan, 2006). Pb directly impairs adult neural precursor cells from the dentate gyrus, increasing apoptosis and reducing proliferation and neuronal differentiation via JNK and p38 MAPK activation, all this activity caused a thinner dentate gyrus (Engstrom et al., 2015; Wang et al., 2021; Zhou et al., 2018), which is completely contradict with our research. It may be due to hypertrophy or swelling, gliosis or the early reactive phase etc. 

			In this study, it was observed that the thickness of the dentate gyrus of the hippocampus significantly increases (p < 0.05, Figure 2) compared to the control. Whereas three different layers of cerebellum (ML, WM, GL) on day 12 of incubation were significantly decreased (p < 0.05, Figure 2) than in Groups I and II. The Cerebellar histo-alterations, such as changes in thickness, degeneration, vacuolation and pyknosis and neuronal death, have been reported following lead exposure group, this all observations are similar with our present investigation (Tobalu et al., 2025; Barkur et al., 2016; Bölükbaş et al., 2025; Narbaitz et al., 1985; Al-Khafaf et al., 2021; Zhang et al., 2024; Li et al., 2024; Bölükbaş et al., 2021) and in other avian metal-toxicity studies (Burger, 1995; Szabó et al., 2024) consistent with our present findings. 

			CONCLUSION

			Lead (Pb) act as a both retinotoxic and neurotoxic agent and present findings showed that Pb-acetate exposure can be altered neural dentate gyrus and cerebellar thickness with histopathological alterations like hypertrophy, necrotic foci and vacuolation. On the contrary, all Pb induced group in retina showed altered retinal histology such as detachment of the inner plexiform layer with vacuolation, reduced ganglionic cells etc., that completely indicate the retinotoxic effect. Since the data obtained from studies using chicken embryos can also be adapted to mammalian, the outcomes of this experiment revealed that animals as well as humans exposed to Pb at the time of prenatal stage may have increased susceptibility to certain neuronal and ophthalmic diseases during their lifetime. So, the results of the present experiment clearly indicate that exposure of Pb-acetate causes the significant histo-morphometrical alteration in the developing chick embryo. 
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Toxicological Effect of Lead Acetate on the Retina and Brain of Chick
Embryo: A Comparative Histometric and Histopathological Study

Mb. ABu Hassan®, Mp. Monowar Hossain?, Bristi Kona DesNaTH!, MD. Ismair. Hossen?, Mp.
NurNoBY IsLaM?, MD. TOHEDER RAHAMAN', MD. SADEQUL IsLam!

’D.epartment of Anatomy and Histology, Faculty of Veterinary and Animal Science, Hajee Mohammad Danesh Science
and Technology University, Dinajpur-5200, Bangladesh; IDepartment of Medicine, Surgery and Obstetrics, Faculty
of Veterinary and Animal Science, Hajee Mohammad Danesh Science and Technology University, Dinajpur-5200,
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Abstract | This study was aimed to examine the toxic effects of in ovo lead (Pb)-acetate administration on developing
chicken brain and retina advancement using histometric and histological approaches. A total of 150 fertilized eggs
were assigned to 4 groups: I (untreated control), II (vehicle control), and IIT (7 pg/0.1 ml/ egg Pb-acetate); IV (14
1g/0.1 ml/egg Pb-acetate) with at least 3 replicates and incubated for up to 3 days to assess embryo viability. After
48 hours of incubation, the eggs were sterilised properly, and injecting via air sac route, and sealed the hole by using
liquid paraffin, then again placed the injected eggs in an incubator. After 12 days of incubation, the eggs were carefully
opened, and the pieces of brain and retina tissues were obtained. Moreover, pictures of the intact embryo for gross
lesions were taken, and body weight was also recorded. All Pb-acetate treated groups showed the remarkable decrease
in body weight (p < 0.05), along with pin point haemorrhages in the neck, body, and limbs. Histologically, the thickness
of total retina, thickness of photoreceptor layer (PR), the outer nuclear layer (ONL), the outer plexiform layer (OPL)
inner nuclear layer (INL), ganglion cell layer (GL), and nerve fibre layers (NFL), as well as a notable decline in the
quantity of ganglion cells (p < 0.05), and degenerative changes such as vacuolar degeneration also noticed in GL,
NFL and inner plexiform layer (IPL) respectively. Furthermore, IPL detachment attributed to vacuolation were also
observed. In the brain, Pb-acetate-treated groups (III and IV') showed a significant increase in dentate gyrus thickness
and granular layer thickness compared with the control (p < 0.05). In contrast, the thickness of white matter (WM)
and the molecular layer (ML) was significantly decreased (p < 0.05) in these groups. Additionally, necrotic foci and
vacuolations, indicative of degenerative changes, were observed in the ML. Overall, these results clearly indicate that in
ovo administration of Pb-acetate adversely affects the development of the retina and brain, disrupts normal embryonic
growth, and leads to abnormal embryo development.
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