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Iron is essential for the healthy development of both the host and intestinal microbiota. However, intestinal immaturity in newborns may
impair the effective utilization of iron. This study aimed to evaluate the effects of a novel iron supplement, Sucrosomial® Iron (SI), on new-
born intestinal health. Twelve preterm piglets were born by cesarean section on the 109th day of gestation from 3 Polish Landrace sows. As
control, twelve term piglets born vaginally (115 days gestation) from 3 sows were obtained. Piglets were allotted into 4 groups: term and
preterm piglets without or with SI (2 mg Fe/piglet/day) from day 4 to day 10. Samples were collected on day 11. Data were analyzed using
ANOVA (general linear model) followed by Duncan’s multiple comparison tests for post hoc analysis. Premature delivery led to a lower
duodenal villus height: crypt depth ratio than vaginal delivery (P < 0.05). Low levels of key factors involved in duodenal iron absorption
were observed in preterm piglets (P < 0.05). In addition, preterm piglets exhibited differences from term piglets in alpha and beta diversity,
as well as in bacterial composition in the rectum (P < 0.05). SI improved duodenal morphology in both term and preterm piglets, and
increased the protein levels of ferroportin and ferritin, while decreasing divalent metal transporter 1 levels in term piglets (P < 0.05). Beta
diversity analysis revealed clear differences in microbiota composition between preterm groups fed with or without SI (P < 0.05). SI pro-
moted the growth of beneficial bacteria Ligilactobacillus and Limosilactobacillus, and reduced the abundance of harmful bacteria Clostridium
sensu stricto and Bacteroides in preterm piglets (P < 0.05). These results indicate differences between term and preterm piglets in iron
absorption mechanisms and microbiota composition, and suggest that SI has a favorable effect on intestinal health. This study was sup-
ported by the National Science Centre, Poland (2020/39/B/NZ5/02469).
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Post-weaning diarrhea (PWD) remains a major challenge in piglet health management, often caused by pathogenic strains of Escherichia
coli (E. coli). Traditionally, high-dose zinc oxide (ZnO) has been used to control PWD due to its antimicrobial properties. However, environ-
mental concerns over zinc pollution and antimicrobial-resistance spread have prompted the search for alternatives. The study evaluated
the effect of a novel source of Magnesium-protected Zinc (Mg-Zn) compared to ZnO on the in vitro proliferation of E. coli. The protocol
implemented is referred to as an ‘‘on-spot” protocol: the products to be tested are incorporated into the nutrient agar, and E. coli (DSMZ
682 strain) proliferation is assessed by measuring the size of the colonies at days 1 and 7 post-deposition of the bacteria on the agar. All
conditions were tested in 3 replicates. Two sources of Zn were evaluated, ZnO and Mg-Zn, at 100, 300, 750, and 2500 ppm Zn. A condition
with no Zn added consisted of the control group. The results are analyzed using a two-factor ANOVA test (product and dose) to determine
statistical significance (P < 0.05). The study shows that Mg-Zn significantly inhibited E. coli proliferation at 100 ppm Zn compared to the
control group (P < 0.001), and at higher doses (750 or 2500 ppm Zn) both treatments achieved comparable inhibition. The atomic protec-
tion of Zn by Mg likely enhances its antimicrobial efficacy, offering a potential of growth inhibition from 100 ppm Zn with no statistical
difference with a level of 2500 ppm Zn. Mg-Zn effectively controls E. coli growth at significantly lower Zn concentrations compared to
ZnO. By addressing post-weaning diarrhea with reduced Zn levels, Mg-Zn represents a viable alternative to conventional high-dose
ZnO. Future work will focus on field trials, testing Mg-Zn against diverse pathogens, and optimizing its integration into piglet feed to sup-
port healthier and environmentally sustainable weaning practices.
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