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and regulates 

biological rhythms. This gland’s structure deteriorates with age and is 

assess the age-related histological alterations in 

male rats’ pineal glands and investigate their 

Methods and Procedures: Three age groups of thirty-six male Wistar rats were created: 

eighteen months). Hematoxylin 

and Eosin (H&E) and Masson’s Trichrome stains were used 

using biochemical methods, and semi-

quantitative immunohistochemistry (H-score) was 

Results: Significant progressive shrinkage of the pineal gland, as indicated by a decline in 

Histological results showed 

widespread calcification (corpora arenacea) and a significant rise 

findings, aged rats’ serum melatonin and vitamin D3 

levels significantly decreased (p < 

group, indicating a significant decline in VDR immunoreactivity with age. Vitamin D3 

levels 

Conclusion: The findings show a strong correlation between decreased melatonin production 

These results imply 
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that vitamin D3 may have a neuroprotective function in preserving the 

Keywords: Pineal Gland, Vitamin D3, VDR, Melatonin, Aging, IHC, Calcification,Rats. 

Introduction  

system by controlling the 

secretion of melatonin (Tchekalarova et al., 2025). With age, this 

overall structure The most prominent 

histological changes associated with aging include the 

leading to compression, crowding, and degeneration of the 

pineal cells (Tan et al., 2018). 

connective tissue septa into the lobules of the gland are also observed, altering its 

       Melatonin is a hormone (protein) derived from the amino acid tryptophan. It is the 

rhythms and guiding the body’s 

internal clock according to the light-dark cycle (Tan et al., 

sleep regulator. It is classified as one of the most important 

powerful natural antioxidants due 

it scavenges free radicals and protects DNA and mitochondria from oxidative 

damage. tissue 

changes and calcifications affecting the pineal gland (Tan et al., 2016). This leads to 

of melatonin (especially in 

conjunction with vitamin D3) leads to pivotal importance in 

degenerative changes, maintaining the cellular density 

of pineal cells, and preventing age-

regulator 

that protects and maintains nerve and glandular cells. Studies indicate that the 

the pineal gland, reducing its appility to 

produce melatonin (Holick et al., 2011; Eyles et al., 

deterioration of the gland’s histological architecture, with pineal cells 

becoming smaller and 

relationship between these hormonal variables (vitamin D3 and melatonin) and the 

changes are not 

merely a marker of aging; they directly reflect the body’s biochemical state 

changes in the histological structure of the 

pineal gland in male rats, focusing on 

manifestations with vitamin D3 and melatonin levels to determine their impact on 
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Material and Methods  

2.1. Experimental Animals:  Thirty-six male Wistar rats of varying ages were used in this 
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impact its hormone 

production efficiency. 

Table 1. Histological properties of pineal gland across age groups 

Tissue properties 
Group I (n=12) Group II (n = 12) Group III (n = 12) 

Mean ± Standard 

Deviation  

Mean ± Standard 

Deviation  

Mean ± Standard 

Deviation  

Gland Volume 

(mm³) 

2.13 ± 0.15 1.87 ± 0.22* 1.43 ± 0.19** 

Gland Length (µm) 1827 ± 86 1640 ± 104* 1396 ± 81** 

Gland Width (µm) 986 ± 57 865 ± 64* 733 ± 49** 
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Table 4. Pearson Correlation Coefficients Between histological and Biochemical Parameters 

Histomorphometric 

Parameter 

25(OH)D3 r / p VDR Score r / p Melatonin r / p 

Gland Volume 0.847 / <0.001 0.812 / <0.001 0.796 / <0.001 
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