WG nutrients

Article

Probiotics’ Efficacy in Preventing Asthmatic Allergic Reaction
Induced by Air Particles: An Animal Study

Chi-Yu Yang !, Fang-Yu Zhang ! and I-Jen Wang 2-3/4/5*

check for
updates

Citation: Yang, C.-Y,; Zhang, F-Y.;
Wang, I.-J. Probiotics’ Efficacy in
Preventing Asthmatic Allergic
Reaction Induced by Air Particles:
An Animal Study. Nutrients 2022, 14,
5219. https://doi.org/10.3390/
nul4245219

Academic Editor: Pedro Moreira

Received: 22 October 2022
Accepted: 2 December 2022
Published: 7 December 2022

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

Animal Technology Research Center, Agriculture Technology Research Institute, Miaoli 35053, Taiwan
Department of Pediatrics, Taipei Hospital, Ministry of Health and Welfare, Taipei 11267, Taiwan
School of Medicine, National Yang Ming Chiao Tung University, Taipei 112, Taiwan

College of Public Health, China Medical University, Taichung 40402, Taiwan

National Institute of Environmental Health Sciences, National Health Research Institutes,

Miaoli 35053, Taiwan

*  Correspondence: wij636@gmail.com; Tel.: +886-2-2276-5566 (ext. 2532)

G R W N e

Abstract: Global air pollution and diesel exhaust particles (DEPs) generated by intratracheal instilla-
tion aggravate asthma. In this study, we evaluated the effect of probiotics via tracheal- or oral-route
administration on allergies or asthma. We continuously perfused rats daily, using the oral and
tracheal routes, with approximately 10°-108 CFU probiotics, for 4 weeks. During this period, we
used OVA-sensitized rats to build the asthma models. We orally or intratracheally administered
Lactobacillus paracasei 33 (LP33) to the rats, which reduced the number of total inflammatory cells,
lymphocytes, and eosinophils in the bronchoalveolar-lavage fluid, the IgE concentration, and the
cytokine levels of TH2 cells, but we found no significant difference in the cytokine levels of TH1 cells.
LP33 can be used to prevent asthmatic allergic reactions induced by aerosol particles. Nevertheless,
the dosage form or use of LP33 needs to be adjusted to reduce the irritation of lung tissues, which
may produce lesions of the trachea. We observed that DEP dosage can alleviate emphysema, and that
LP33 has a substantial effect on improving or slowing allergic asthma.
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1. Introduction

Asthma is a chronic pulmonary-inflammatory disease characterized by a large amount
of eosinophilic bulb-infiltration and inflammatory reactions in the bronchus, excessive
mucus secretion, and obstruction of airflow in the respiratory tract [1]. Various factors
aggregate asthma, such as severe air pollution from the diesel exhaust particulates (DEPs)
produced by the combustion of diesel fuel [2]. In Taiwan, the main source of suspended
particulates is DEPs, which are produced from large vehicles such as buses and trucks.
Epidemiological studies have noted an association between exposure to traffic-derived
pollutants and lung function in the asthmatic population [3].

DEPs are composed of elemental carbon, polycyclic aromatic hydrocarbons, acidic
aerosols, volatile organic compounds, etc. After being inhaled by the respiratory system,
DEPs penetrate deep into the alveoli and even into the microvessels of the alveoli, and
freely penetrate the cells and tissues of the human body, causing systemic effects, especially
a substantial increase in the number of lung and bronchial diseases [4].

Numerous researchers have assessed the effect of particulate pollutants, and par-
ticularly of DEPs, on the respiratory system in animal models. In a study of the effect
of house-dust extract (HDE) on BALB/c mice, the results showed that DEPs increased
HDE-induced airway inflammation, airway mucus-production, oxidative response, and
inflammatory-cell infiltration, as well as CXC chemokines at bronchoalveolar-lavage con-
centrations and airway hyperresponsiveness (AHR) [5]. The variation in exposure to DEPs
(low dose: 100 ug/m3 DEPs, high dose: 3 mg/m? DEPs) for 1 h per day, 5 days per week, for
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