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Background: Most of the patients develop food allergy early in life. The factors related to parental
immune condition might be one of the conceivable causes.
Methods: We reported murine models of food allergy and oral OVA tolerance. To investigate the influ-
ence of parental immune condition on infant food allergy, female and male mice with food allergy or oral
tolerance were mated with each other.
Results: Food allergy was suppressed by decreased IgE production in the offspring of mice with food
allergy. On the contrary, anaphylaxis for OVA was induced in the offspring of mice with oral tolerance.
The suppression of food allergy being dependent on a maternal factor was revealed in the offspring after
cross-mating mice with food allergy and oral tolerance. Because OVA-specific IgG, presumed to be from
the allergic mother, was detected in the serum of naïve infants from mothers allergic to food, we
assumed that the suppression was dependent on a specific IgG. The serum IgG purified by a G-protein
column was administered before OVA sensitization in the food allergy model, and OVA-specific IgE
production was found to be diminished in the administered mice. However, OVA-specific monoclonal
IgG1 and IgG2a administration could not suppress food allergy. Because we detected OVA-IgG immune
complex in the serum of mothers allergic to food, it might be a cause of maternal immune suppression.
Conclusions: We demonstrated that maternal specific IgG conjugated food antigen is an important factor
related to the development of food allergy and acquiring tolerance.
Copyright © 2018, Japanese Society of Allergology. Production and hosting by Elsevier B.V. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Owing to the change in environmental conditions, numerous
allergic diseases, such as seasonal allergic rhinitis, pediatric asthma,
and peanut allergy, have increased over the last 100 years.1,2

Especially, food allergy has increased dramatically in the past few
decades.3 Based on the challenge to some foods, the prevalence
of food allergy has increased from 1 to 10.8% as reported in a meta-
analysis,4 and about 5% of the children in Europe have had one or
more food allergies in their lifetime.5,6 In Japan, epidemiology of
pediatric food allergy in Ogasawara Islands has shown lifetime food
allergy prevalence of 8.9%.7 The causes of increasing food allergy are
considered to be genetic factors,8e10 changes in gut microbiome,11

sunlight and vitamin D,12,13 (high vitamin D level is a risk factor
for the development of food allergy in early infancy,14 or infants
with vitamin D insufficiency are more likely to have multiple food
allergies15), and intake of food additives.16 Genetic predisposition
and environmental allergen exposure may be associated with the
increasing prevalence of food allergy; however, these factors cannot
explain the mechanisms underlying the development of food
allergy.17

Children from asthmatic parents tend to develop asthma.18

Similarly, parental allergy can induce allergic and non-allergic
rhinitis in their offspring.19 There is a strong familial aggregation
of food allergy among family members and twin.20,21 Maternal
inflammatory cytokine levels during pregnancy were related to the
cytokine levels in the offspring, and maternal IgE levels were
associated with IgE levels in children.22 Additionally, Treg number,
which decreases in atopic diseases, in the cord blood was related
to the risk of development of atopic dermatitis and sensitization
towards food allergens during the first year of life.23 These data
indicate that allergic factors in parents affect the disposition of their
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offspring. Maternal factors, such as the overall health condition
during pregnancy and lactation, are attributable to the develop-
ment of allergies early in life. However, reports on the association
of maternal consumption of peanut, milk, and wheat during
pregnancy and lactation with food allergy,24 or with reduced odds
of allergies,25 responsible for the development of allergic diseases,
are inconsistent. In this study, we revealed the association between
parental (maternal) food allergy and the food allergy that devel-
oped in their offspring using murine models.

Methods

Animals

Male and female BALB/cmice, or female BALB/c-nu/numice used
for obtaining monoclonal antibodies, were purchased from SLC, Inc.
(Hamamatsu, Japan). The mice were housed in an air-conditioned
animal room at 23 ± 1 �C temperature and 50 ± 10% humidity.
Experiments were conducted following the guidelines of the
Animal Experiment Committee of Gifu Pharmaceutical University.

Murine models of food allergy and oral tolerance

Murine models of food allergy and oral tolerance to food anti-
gens26 are shown in Figure 1B, C. In the protocol of food allergy,
male and female BALB/c mice were sensitized intraperitoneally
with 1 mg OVA (SigmaeAldrich, St. Louis, MO) or PBS mixed with
Imject Alum (Thermo Scientific, Rockford, IL). The mice were
administered 10 mg/mouse OVA dissolved in PBS orally four times
every other day to induce food allergy from 1week after the second
sensitization of OVA injection. Anaphylaxis was elicited by
administration of 50 mg/mouse OVA. For the induction of oral

tolerance, mice were treated with 1 mg/mouse OVA orally for 5
successive days, 1 week before the first sensitization with OVA
injection. Naïve male and female mice were used as controls
(Fig. 1AeC).

In murine model, a scoring system for anaphylactic symptoms
such as scratching, puffiness around the eyes and mouth, diarrhea,
wheezing, and death,27,28 and changes in the rectal temperatures29

were usually used. We evaluated food allergy by a decrease in the
rectal temperature and allergic diarrhea induced by OVA intake
according to our previous report.26 The decrease in body tempera-
ture was measured as a change in 1 h from each oral OVA admin-
istration using a thermometer (KN-91, Natsume, Tokyo, Japan).
Allergic diarrhea was evaluated for determining the condition of
feces for 1 h after OVA administration. Severity of diarrhea was
assessed by a score from 0 to 3: 0 ¼ solid state; 1 ¼ semi-solid form
(solid containing a little liquid); 2 ¼ slurry, and 3 ¼ watery state.

Mating between mice allergic to food and mice with oral tolerance

Food allergy or oral tolerance to OVAwas induced in five female
mice, who were mated with two male mice with the same treat-
ment. As controls, naïve male and female mice were mated.
Offspring of each pair were weaned at the age of four weeks.
Following weaning, food allergy was induced in female infant mice
(Fig. 1D). In a cross-mating study, food allergy was induced in the
female progeny from female mice with food allergy or oral toler-
ance or naïve mice mated with male mice with other treatment.

ELISA measurements

OVA-specific IgE, IgG1, IgG2a, and IgA levels in the blood were
measured by ELISA to modify previously described reports.30,31

Fig. 1. Protocols for development of murine food allergy and oral tolerance models. Male and female mice were sensitized for OVA by administration of OVA/alum intraperitoneally.
(A) Naïve female and male mice were used as controls. (B) Food allergy was induced in mice by oral administration of 10 mg OVA 4 times and elicited by 50 mg OVA. (C) Oral
tolerance was induced by preliminary oral administration of 1 mg OVA for 5 successive days. (D) Offspring from each pair was induced for development of food allergy. (AeC) For
measurements of immunoglobulin levels, the blood was collected from each parent at day 38, or (D) from offspring at 4 weeks and 8 weeks of age.

H. Yamashita et al. / Allergology International xxx (2018) 1e92

Please cite this article in press as: Yamashita H, et al., Immune suppression of food allergy by maternal IgG in murine models, Allergology
International (2018), https://doi.org/10.1016/j.alit.2018.04.001



Download English Version:

https://daneshyari.com/en/article/11014264

Download Persian Version:

https://daneshyari.com/article/11014264

Daneshyari.com

https://daneshyari.com/en/article/11014264
https://daneshyari.com/article/11014264
https://daneshyari.com

