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Pollen is crucial for the development of hypopharyngeal glands (HPGs) and the synthesis of vitellogenin (VG), a key 
component of royal jelly, which is essential for larval development and queen nutrition. This study investigated the 
morphology and morphometry of HPGs, as well as VG transcription levels, in caged worker honey bees fed different 
diets. HPG morphology and morphometry were assessed using hematoxylin and eosin (H&E) stained samples, while VG 
transcription levels were measured via qRT-PCR. Histological analysis revealed that honey bees fed a diet of sucrose 
and multifloral pollen patty had more developed and functional HPG acini compared to honey bees fed only a sucrose 
patty. Morphometric analysis confirmed the increased HPG size in the Diet B group. While VG transcription levels varied 
significantly over time, they were not affected by the diet. These findings confirm that pollen-rich diets are essential for 
proper HPG development and function, with a positive correlation observed between glandular activity/acinar size and 
secretion amount. Therefore, pollen-supplemented diets represent a promising strategy for enhancing honey bee health 
and productivity
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Honey Bees (Apis mellifera, L.), social insects of the Apidae family, play a crucial role in the pollination of numerous plants, 
including many agricultural crops of significant economic value, and are essential for their products, such as honey, wax, 
pollen, propolis and venom. Their ecological function, which contributes to world biodiversity and global food security, 
makes them an indispensable resource for the environment. Their social structure, organized into a hierarchy of queen, 
drones, and workers, also makes them a model organism of great interest for scientific research.

In this study, a protocol was developed and optimized for the extraction of proteins from the intestinal tissue of honey 
bee workers. The extracted proteins were digested with trypsin and analyzed by nano-liquid chromatography coupled to 
tandem mass spectrometry, according to a shotgun proteomics approach. Resulting mass spectrometric data were used 
to search a protein sequence database of Apis mellifera, enabling the identification and detailed characterization of the 
proteins occurring in the intestinal tissue. The inventory of the identified proteins was further subjected to bioinformatic 
analysis to map the functional role of the identified components within key biological processes and cellular districts, and 
to explore their eventual mutual interaction/relation.

In conclusion, this study provides a detailed description of the proteome of the intestine of Apis mellifera, contributing to a 
deeper understanding of the molecular functions in this organ and offering new insights into bee biology, with implications 
for their conservation and the enhancement of their ecological productivity.


