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ABSTRACT

Boniuk N. V. Morphofunctional state of the intestinal tract of piglets at
different ontogenetic periods and during the ge of prebiotic feed additive.i
Quialification scientific work in a form of a manuscript. Dissertation to attain the scientifi
degree of Doctor of Philosophy in the field2fi Vet er i nary Mediici
AVet er i na riyinstMéeadfiAamalBology of NAAS, Lviv, 2025.

The dissertation explores the histoarchitecture of the intestinal tract of piglets
different stages of ontogenesis, differentiation and determination of enterochromat
cells, karyometric parameters of enterocyteshe small intestine, and quantitative
characteristics of goblet cells, related to the physiological peculiarities of the developm
of the digestive organs of animals and the influence of the prebiotic feed additi
ARGl obigen Jump Starto.

For the first time, enterochromaffin cells were visualized in the intestinal tract
piglets using the diazo method, with their average quantity being morphometrica
guantified and the volume of their nuclei determined. A relationship was establish
beween certain histomorphometric parameters of the small and large intestines und
mixed feeding type and the influence of prebiotic feed additive. A comparative analy:
was conducted, providing new data on the features of postnatal morphogenesis of
intestinal tract in piglets (days 7, 14, 28) under mixed feeding and the application of
prebiotic feed additive. The obtained data can be used as morphological markers
assessing the morphofunctional state of the intestinal tract in piglets, wvttrerf
predictions regarding the ani mal s& ac
weaning and the formation of their productive potential.

Experimental research was conducted at the Barkom LLC in Lviv region on pigle
of the Large White breed thatere divided into two groups of 20 animals each (n=40).
Starting from the age of 5 days, piglets in both groups were fed a standard preste
compound feed, and from the 7th day of life, the experimental group received 1
prebiotic addipt iSvtearfit®| oabti gae nr aJtuem of 2
yeast and egg powder enriched with immunoglobulins (manufacturer: EW Nutritic

GmbH, Germany). Throughout the experiment, the piglets were kept under identi
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conditions with free access to feeddamater. On days 7, 14, and 28, five animals from
each group were euthanized to collect material for histological research, adhering
ethical standards concerning the treatment of animals used in experimental research

To address the scientific objeaiva combined methodology was employed,
including histological, histochemical, and morphometric analyses to establish line
parameters such as the height of villi and the depth of crypts in the mucosa of the st
intestine, the thickness of the mucosad amuscular layer of the large intestine,
determining the height of enterocytes on the apical surface of the mucosa of the si
intestine of piglets, assessing cell activity based on their karyometric paramete
counting the average number of goblet amigechromaffin cells, evaluating the nucleus
area of enterochromaffin cells, and statistical analysis of the results obtained.

Employing the histomorphometric research methods demonstrated that on the
day of life, no significant changes were obseriwethe linear parameters of the mucosa
of both the small and large intestines in piglets of the control and experimental grou
However, on day 14, the piglets of the
Starto feed addleintrease of k490 (R<0.Q0%) th tha height of the
villi of the duodenum compared to the control group of animals, as well as a relial
increase in the thickness of the muscular layer by 23.3% (P<0.001), indicating an incre
in the absorptive surfaceem and improved mucosal ability for nutrient absorption, along
with enhanced peristaltic activity stimulated by catecholamines synthesized under
influence of the feed additive components. Meanwhile, on day 28, the linear dimensi
of the mucosa and uscular layers of the duodenum in both control and experiment:
groups did not show reliable changes.

At the same time, the mixed feeding type also affected the size of the villi in i
jejunum and ileum, with a reliable increase on day 14 of 12.7% &30 éompared to
the control group of piglets. The consumption of granulated feed with the addition of t
prebiotic additive contributed to a reliable thickening of the muscular layer of the jejunt
by 20.5% on day 14 and by 266 (P<0.01) on day 28. A sitar trend was noted in the

ileum.



When transitioning the piglets to a mixed feeding type, differences in the numk
of goblet cells in the mucosa of the small intestine were also established. In the duode
of the experimental group of piglets, the numbkgoblet cells was higher by 4.7% on
day 14 compared to the control piglets, and on day 28, it was higher by 1.8%. In"
jejunum, a similar trend was observed on both days, with a reliable increase in the nun
of goblet cells in the experimental gy 28.1% (P<0.01) and 20.9% (P<0.01)
compared to the control animals. In the ileum of the experimental group of pigle
superiority was also noted; on day 14, the number of goblet cells was reliably higher
8.4% (P<0.05) and by 21.4% (P<0.001) on @&/ compared to the control group.
Reliable changes regarding the increase in enterocyte height were recorded in
duodenum of the experimental group piglets on days 14 and 28, with increases of 17
(P<0.01) and 6.3% (P<0.05), respectively. A similantt was observed in the jejunum.
The average height of enterocytes in the ileum of the piglets on day 14 reliably increa
by 18.6% (P<0.01), with a tendency for further increase on day 28 compared to the cor
group of piglets.

Histologically, the spafic characteristics of enterochromaffin cells (ECC) were
identified, which exhibited small, distinctly diaminobenzidieactive secretory granules
located basally or around the nucleus. According to the results of the morphome

analysis of the smalhtestine of piglets on day 7, the highest number of enterochromaffi

endocrine cells was localized in the duodefiosnn aver age, 7. 8NO. ¢
intheileuni5. ONO. 89 cell s, and the | ei3s.t4 \Ou.|
cellsper histol ogi cal preparation area 0]
the experimental group of piglets with

there was a noted increasing trend in the number of ECC in the duodenum byn4.9%
the jejunum by 27.3%, and in the ileum by 36.3%. By day 28, a statistically reliak
increase was achieved in the duodenum by 26.5% (P<0.05), in the jejunum by 5.8%,
in the ileum by 16.9% (P<0.05), which may indicate a positive effect on serottganee
and improvement in intestinal peristalsis.

The volume of the nucleus of ECC in the duodenum of the experimental group

piglets on day 14 was 0.98% higher compared to the control group, whereas on day
10



the nuclear size tended to increase in lgptups of piglets. A similar trend was noted in
the jejunum, where the difference in the nucleus volume of ECC between the control
experimental groups was 2.9% (day 14) and 2.8% on day 28. The volume of the nucl
in ECC in the ileum of experimentaigtets was 4.2% larger on day 14 and 2.7% larger
on day 28 compared to that in the control animals. The increase in the volume
enterochromaffin endocrine cell nuclei on days 14 and 28 in all sections of the intesti
tract of the experimental group piglets may indicate active synthetic processes in the
cell and stimulation of serotonin production with a positive impact on digestion ar
intestinal peristalsis.

The morphometric analysis of the large intestine revealed that on day 14,
experimental goup of piglets exhibited a reliable increase in the thickness of the muco
of the cecum by 2.3%, of the colon by 13.4% (P<0.01), and of the rectum by 2.2
compared to these indicators in the control group of piglets. Additionally, reliab
increases inhte thickness of the muscular layer of the cecum were noted on day ]
specifically thickening of the outer longitudinal layer by 10.4% (P<0.01) and the inn
circular layer by 3.9% (P<0.05); for the colon, it was by 7.7% (outer longitudinal laye
and 4.1%(inner circular layer) (P<0.05); and for the rectum, it was by 7.3% (oute
longitudinal layer) and 12.2% (inner circular layer) (P<0.01) compared to these indicat
in the control group of piglets. A similar trend was noted on day 28.

The number of gobtecells in the large intestine of piglets in both the experimenta
and control groups did not differ significantly on day 7. However, by day 14, the dens
of goblet cells in the cecum, colon, and rectum of the experimental group of piglets v
reliablyh gher compared to the control on a
(P<0.05), and 3.6%, respectively. This trend persisted on day 28.

Histometrically analyzing enterochromaffin cells in the large intestine of piglet
revealed that the highest nuerhwas located in the rectum, while the least number wa
found in the cecum. On day 7, no statistically significant difference was found regardi
the average number of enterochromaffin cells in the large intestine between
experimental and control grps. However, on days 14 and 28, the number of

enterochromaffin cells in the cecum of the experimental group reliably increased by
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times (P<0.05) and 1.31 times compared to the control group, respectively. A simi
trend was observed in the colon, ween day 14, the number of enterochromaffin cells
in the experimental group was 14.3% higher than in the control group, and on day 2¢
was higher by 8. 3%. Administering pret
experimental group of pigletsontributed to an increase in the average number o
enterochromaffin cells in the rectum on day 14 by 4.3%, and on day 28, the increase
significant at 17.9% (P<0.05) compared to the control group. The average volume of E
nuclei in the large intestinef the experimental group piglets showed a tendency t
change on both days 14 and 28. The increase in the number of enterochromaffin «
synthesizing serotonin influenced the morphology of the intestinal tract, particularly t
thickening of the mucosand muscular layers, which supported more intense contractior
of the smooth musculature, ensuring efficient reabsorption of water and nutrients, :
facilitating the development of adaptive responses in piglets to ongoing technologi
stressors.

The resits of the morphometric analysis scientifically substantiate the positiv
influence of the AGI obigen Jump Start
animals, specifically: increasing the average daily weight gains of piglets, improv
survivd rates, reduced feed conversion, and increased body weight of piglets at wean
which was statistically higher compared to piglets receiving only granulated prestar
feed.

The findings of this dissertation are used by technologists at GREENFEED LL
responsible for developing and calculating feeding rations for piglets during bath pr
weaning and posteaning periods as well as for educational purposes and scienti
research by university students specializing in Veterinary Medicine, particularlg at t
Faculty of Veterinary Medicine at the Stepan Gzhytskyi National University o
Veterinary Medicine and Biotechnologies of Lviv, Poltava State Agrarian University, ar

Polissia National University.

Keywords: piglets, feed additive, yeast, ovalbumin, snaat large intestines,

enterocytes, goblet cells, enterochromaffin cells, morphometry, karyometry
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