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To explore the effect of selenium-enriched yeast (SeY) on intestinal barrier functions in weaned pigs upon oxidative stress, a 2 × 2
factorial design was utilized and thirty-two pigs were randomly assigned into four groups. Pigs with or without exposure to
oxidative stress (diquat challenge) were fed with a basal diet or a SeY-containing diet. The trial lasted for 21 days, and result
showed that SeY supplementation attenuated body-weight reduction and significantly decreased the serum concentrations of
diamine oxidase (DAO) and D-lactic acid in pigs upon diquat challenge (P < 0:05). Diquat challenge decreased the villus height
and the ratio of villus height to crypt depth (V/C) in the jejunum and ileum (P < 0:05). However, SeY supplementation not only
elevated the villus height and the ratio of V/C (P < 0:05) but also improved the distribution and abundance of tight-junction
protein ZO-1 in the jejunum epithelium. Interestingly, SeY supplementation acutely decreased the total apoptosis rate of
intestinal epithelial cells in pigs upon diquat challenge (P < 0:05). Moreover, SeY elevated the content of antioxidant molecules
such as glutathione peroxidase (GSH-Px) and catalase (CAT) but significantly decreased the content of malondialdehyde
(MDA) in the intestinal mucosa (P < 0:05). Importantly, SeY elevated the expression levels of critical functional genes such as
the nuclear factor erythroid-2-related factor 2 (Nrf2), heme oxygenase-1 (HO-1), sodium/glucose cotransporter 1 (SGLT1), and
B-cell lymphoma-2 (BCL-2) in the intestinal mucosa upon diquat challenge (P < 0:05). Moreover, the expression of caspase-3
was downregulated by SeY in the duodenum and jejunum mucosa (P < 0:05). These results indicated that SeY attenuated
oxidative stress-induced intestinal mucosa disruption, which was associated with elevated mucosal antioxidative capacity and
improved intestinal barrier functions.

1. Introduction

Intestinal barrier mainly consists of a single layer of entero-
cytes and intercellular tight junctions of enterocytes. It serves
as a selective permeable membrane that is not only responsi-
ble for nutrient digestion and absorption but also constitutes
the first line of defence to prevent a variety of harmful sub-
stances from entering the intestinal mucosa and systemic cir-
culation [1]. Moreover, the gastrointestinal tract also serves
as the biggest immune organ for animals [2]. A variety of
stimuli such as bacterial infections and stresses may impair
the integrity of the intestinal barrier. For instance, overpro-
duction of reactive oxygen species (ROS) not only promoted
secretion of inflammatory cytokines but also induced intesti-

nal mucosal damage and dysfunction [3]. Evidence is accu-
mulating to show that overproduction of ROS may result in
DNA damage and intestinal cell apoptosis, which increases
the intestinal permeability and facilitates translocation of
luminal antigens into subepithelial tissues leading to a series
of intestinal and systemic inflammatory response [4]. There-
fore, the avenue to alleviate the ROS-induced disruption of
the intestinal barrier has attracted considerable research
interest worldwide.

Selenium (Se) is an essential trace element for animals.
Importantly, Se is a critical component of the enzyme
glutathione peroxidase (GSH-Px), which detoxifies lipid
peroxides and provides protection of cellular and subcellu-
lar membranes against ROS damage [5]. As compared to

)JOEBXJ
0YJEBUJWF�.FEJDJOF�BOE�$FMMVMBS�-POHFWJUZ
7PMVNF�����
�"SUJDMF�*%��������
����QBHFT
IUUQT���EPJ�PSH���������������������

http://orcid.org/0000-0001-6605-6742
http://orcid.org/0000-0003-4241-8053
http://orcid.org/0000-0002-6292-7747
http://orcid.org/0000-0002-1024-1866
http://orcid.org/0000-0002-1963-9766
http://creativecommons.org/licenses/by/4.0/
http://doi.org/10.1155/2020/5490743





















	?�S�e�l�e�n�i�u�m�-�E�n�r�i�c�h�e�d� �Y�e�a�s�t� �A�l�l�e�v�i�a�t�e�s� �O�x�i�d�a�t�i�v�e� �S�t�r�e�s�s�-�I�n�d�u�c�e�d� �I�n�t�e�s�t�i�n�a�l� �M�u�c�o�s�a� �D�i�s�r�u�p�t�i�o�n� �i�n� �W�e�a�n�e�d� �P�i�g�s
	?�1�.� �I�n�t�r�o�d�u�c�t�i�o�n
	?�2�.� �M�a�t�e�r�i�a�l�s� �a�n�d� �M�e�t�h�o�d�s
	?�2�.�1�.� �M�a�t�e�r�i�a�l�s
	?�2�.�2�.� �A�n�i�m�a�l�s� �a�n�d� �S�t�u�d�y� �D�e�s�i�g�n
	?�2�.�3�.� �S�a�m�p�l�e� �C�o�l�l�e�c�t�i�o�n� �a�n�d� �P�r�e�p�a�r�a�t�i�o�n
	?�2�.�4�.� �S�e�r�u�m� �B�i�o�c�h�e�m�i�c�a�l� �A�n�a�l�y�s�i�s
	?�2�.�5�.� �I�n�t�e�s�t�i�n�a�l� �M�o�r�p�h�o�l�o�g�y� �A�n�a�l�y�s�i�s
	?�2�.�6�.� �I�m�m�u�n�o�f�l�u�o�r�e�s�c�e�n�c�e� �A�n�a�l�y�s�i�s
	?�2�.�7�.� �F�l�o�w� �C�y�t�o�m�e�t�r�y� �A�s�s�a�y�s
	?�2�.�8�.� �E�n�z�y�m�e� �A�c�t�i�v�i�t�y� �A�s�s�a�y�s
	?�2�.�9�.� �R�N�A� �I�s�o�l�a�t�i�o�n�,� �R�e�v�e�r�s�e� �T�r�a�n�s�c�r�i�p�t�i�o�n�,� �a�n�d� �R�e�a�l�-�T�i�m�e� �Q�u�a�n�t�i�t�a�t�i�v�e� �P�C�R
	?�2�.�1�0�.� �S�t�a�t�i�s�t�i�c�a�l� �A�n�a�l�y�s�i�s

	?�3�.� �R�e�s�u�l�t�s
	?�3�.�1�.� �E�f�f�e�c�t� �o�f� �S�e�Y� �o�n� �G�r�o�w�t�h� �P�e�r�f�o�r�m�a�n�c�e� �i�n� �W�e�a�n�e�d� �P�i�g�s� �u�p�o�n� �O�x�i�d�a�t�i�v�e� �S�t�r�e�s�s
	?�3�.�2�.� �E�f�f�e�c�t� �o�f� �S�e�Y� �o�n� �S�e�r�u�m� �D�A�O� �a�n�d� �D�-�L�a�c�t�i�c� �A�c�i�d� �C�o�n�c�e�n�t�r�a�t�i�o�n�s� �i�n� �W�e�a�n�e�d� �P�i�g�s� �u�p�o�n� �O�x�i�d�a�t�i�v�e� �S�t�r�e�s�s
	?�3�.�3�.� �E�f�f�e�c�t� �o�f� �S�e�Y� �o�n� �I�n�t�e�s�t�i�n�a�l� �M�o�r�p�h�o�l�o�g�y� �a�n�d� �D�i�s�t�r�i�b�u�t�i�o�n� �o�f� �t�h�e� �T�i�g�h�t�-�J�u�n�c�t�i�o�n� �P�r�o�t�e�i�n� �Z�O�-�1
	?�3�.�4�.� �E�f�f�e�c�t� �o�f� �S�e�Y� �o�n� �A�p�o�p�t�o�s�i�s� �R�a�t�e� �i�n� �I�n�t�e�s�t�i�n�a�l� �E�p�i�t�h�e�l�i�a�l� �C�e�l�l
	?�3�.�5�.� �E�f�f�e�c�t� �o�f� �S�e�Y� �o�n� �A�n�t�i�o�x�i�d�a�n�t� �C�a�p�a�c�i�t�y� �i�n� �t�h�e� �I�n�t�e�s�t�i�n�a�l� �M�u�c�o�s�a
	?�3�.�6�.� �E�f�f�e�c�t� �o�f� �S�e�Y� �o�n� �E�x�p�r�e�s�s�i�o�n�s� �o�f� �C�r�i�t�i�c�a�l� �G�e�n�e�s� �R�e�l�a�t�e�d� �t�o� �N�u�t�r�i�e�n�t� �A�b�s�o�r�p�t�i�o�n� �a�n�d� �I�n�t�e�s�t�i�n�a�l� �B�a�r�r�i�e�r� �F�u�n�c�t�i�o�n�s

	?�4�.� �D�i�s�c�u�s�s�i�o�n
	?�5�.� �C�o�n�c�l�u�s�i�o�n�s
	?�D�a�t�a� �A�v�a�i�l�a�b�i�l�i�t�y
	?�C�o�n�f�l�i�c�t�s� �o�f� �I�n�t�e�r�e�s�t
	?�A�c�k�n�o�w�l�e�d�g�m�e�n�t�s

