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Abstract 
Background: Intestinal barrier is an important structure that defends and maintains the homeostasis of 
the host. [1-3]. It is highly influenced by food due to the interaction between nutrients and gut microbiota 
[2]. A diet rich in sugar can disrupt gut homeostasis, leading to a dysfunctional barrier and causing chronic 
diseases [3]. The enterochromaffin cells (ECs) are dispersed throughout the intestine wall, playing a role 
in the regulations of barrier function, responding to changes in intestinal microenvironment [1]. Objective: 
This study aims to evaluate the effect of a high-sugar diet on intestinal morphology, specifically on the 
histology and the expression of ECs. Methods: Male Wistar rats aged between 21-23 postnatal days were 
divided into two groups: a control group that drank water, and a high-sugar (HS) diet group that drank a 
30% sucrose solution. All animals were fed standard rat chow. Tissue samples from the duodenum, jeju-
num, and colon, were cut 5 µm thick and stained with Hematoxylin-eosin (HE) to evaluate the integrity 
of the structure of the intestinal walls, and with Fontana-Masson (FM) staining the identification of ECs. 
Results: Qualitative results were obtained from tissue sections of control and HS-diet groups. Regarding 
the duodenum and jejunum, there is an accumulation of lipid droplets in the mucosa of the rats with an 
HS diet. There was also infiltration of inflammatory cells in the HS-diet group [3]. In the colon, the HS-
diet group showed a reduction in the size of the external muscular layer and fewer Lieberkühn glands, 
aligned with previous study [4]. The ECs were found dispersed in the colon tissue of HS-diet group, while 
they were less stained in the control group. Conclusions: This study showed that high sugar liquid diet 
induced some morphological alterations in the small intestine and the colon, but no differences were 
observed in the ECs in colon. 

Keywords: high sugar diet; histological morphology; enterochromaffin cells; intestinal epithelial barrier 
 

Acknowledgments 
This work is supported by CESPU – Cooperativa de Ensino Superior Politécnico e Universitário under the grant 
FoodMicrobiome_CESPU_2017. 

References 
1. Lumsden, A. L., Martin, A. M., Sun, E. W., Schober, G., Isaacs, N. J., Pezos, N., Wattchow, D. A., de Fontgalland, 

D., Rabbitt, P., Hollington, P., Sposato, L., Due, S. L., Rayner, C. K., Nguyen, N. Q., Liou, A. P., Jackson, V. M., 
Young, R. L., & Keating, D. J. Sugar Responses of Human Enterochromaffin Cells Depend on Gut Region, Sex, 
and Body Mass. Nutrients, 2019, 11, 234. 

2. Xie, Y., Ding, F., Di, W., Lv, Y., Xia, F., Sheng, Y., Yu, J., & Ding, G. Impact of a high‑fat diet on intestinal stem 
cells and epithelial barrier function in middle‑aged female mice. Mol. Med. Rep, 2020, 21, 1133-1144. 



 2 of 2 

Scientific Letters 2024, 1, Sup (1).  

3. Sferra, R., Pompili, S., Cappariello, A., Gaudio, E., Latella, G., & Vetuschi, A. Prolonged Chronic Consumption 
of a High Fat with Sucrose Diet Alters the Morphology of the Small Intestine. Int J Mol Sci, 2021, 22, 7280. 

4. Li, J.-M., Yu, R., Zhang, L.-P., Wen, S.-Y., Wang, S.-J., Zhang, X.-Y., Xu, Q., & Kong, L.-D. Dietary fructose-
induced gut dysbiosis promotes mouse hippocampal neuroinflammation: a benefit of short-chain fatty acids. Mi-
crobiome, 2019, 7, 98. 

 
 
 
 

 
In Scientific Letters, works are published under a CC-BY license (Creative Commons Attribution 4.0 International 
License at https://creativecommons.org/licenses/by/4.0/), the most open license available. The users can share (copy and redis-
tribute the material in any medium or format) and adapt (remix, transform, and build upon the material for any pur-
pose, even commercially), as long as they give appropriate credit, provide a link to the license, and indicate if changes 
were made (read the full text of the license terms and conditions of use at https://creativecommons.org/licenses/by/4.0/legalcode). 


