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Inclusion of 1% zeolite in the feed will differentially affect cecal mucosa

protein expression in male and female ducks.
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MATERIAL AND METHODS




The consent for research was obtained from the Institutional Animal Care and Use Committee of the Bydgoszcz University of Science and Technology
(Local Ethical Committee, No. 2/2022).
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The experiment involved 12 drakes and
12 ducks Pekin Cherry Valley SM3
Medium ducklings from Tulce, Greater

Poland Voivodeship, Poland /-\ /\ /\
o

Birds were divided into four 1-28 day birds were fed with a 29-42 day birds were fed with
equal groups (n=6): commercial starter diet a grower diet
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MASS SPECTROMETRY AND DATA ANALYSIS

7T SolariX 2xR MALDI FT-ICR mass spectrometer equipped with dual ESI-MALDI source.

The mass spectra were collected in the positive mode with 1000 laser shots from each spot. Data were acquired with the
use of ftControl and analysed with the aid of the Data Analysis software (Bruker Daltonics, Bremen, Germany).
All peptide mass fingerprinting (PMF) data were compared to vertebrate databases (SWISS-PROT;
http://us.expasy.org/uniprot/ and NCBI; http://www.ncbi.nlm.nih.gov/) with the aid of MASCOT search engine
(http://www.matrixscience.com/) in Protein Scape 4.2 software (Bruker Daltonics, Bremen, Germany).




RESULTS




STATISTICALLY SIGNIFICANT PROTEIN SPOTS
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Figure 1. Representative 2-DE gels showing protein spots with significant changes in response to sex and 1% zeolite supplementation in the cecal
mucosa of male and female Cherry Valley ducks. Two-way ANOVA was used to assess the effects of both factors on protein expression.
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METABOLISM-RELATED PROTEINS
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STRUCTURAL PROTEINS
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CONCLUSIONS

1) The addition of 1% dietary zeolite induces moderate yet biologically

significant changes in the cecal mucosa of both ducks and drakes.

2) These changes are sex-dependent, with males and females exhibiting

distinct protein expression patterns across various biological pathways.

3) Zeolite influences cecal structural proteins by increasing tubulin alpha-
1 and vimentin-1 in males, suggesting enhanced cytoskeletal
remodeling and improved gut barrier integrity. In females, these
proteins are downregulated, indicating diminished structural

adaptation and weaker epithelial stability.

4) Zeolite increases the expression of cecal HSP90 in ducks, suggesting
heightened cellular stress. However, in drakes, HSP90 expression is
decreased, indicating either lower stress levels or improved mucosal
stability.




CONCLUSIONS

3)

6)

7)

In males, zeolite enhances mitochondrial activity in cecal mucosa cells
(1 ATP Synthase 3, 1 IDH3A), promoting oxidative metabolism. In
females, these proteins are downregulated, suggesting impaired

mitochondrial function and a shift toward alternative energy pathways.

Zeolite reduces the expression of glycolytic enzymes in the cecal
mucosa of males, indicating a reliance on mitochondrial respiration. In
contrast, these enzymes are upregulated in females, likely

compensating for a reduced oxidative capacity.

Zeolite also affects creatine and glycosaminoglycan metabolism, with
sex-specific alterations. In the cecal mucosa of males, there was a
decrease in creatine kinase U-type and UDP-glucose 6-dehydrogenase
expression, suggesting reduced energy buffering and tissue repair
needs. In females, these proteins are upregulated, likely reflecting

increased energy demands and tissue turnover.
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