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Chapter

Nutritional Recommendations in 
Asthmatic Patients
Marzie Zilaee and Seyed Ahmad Hosseini

Abstract

Asthma is a heterogeneous disease, and airway inflammation has an important 
role in its pathogenesis. Some nutritional factors can influence the process of 
asthma. It is reported that saffron has anti-inflammatory, antioxidant, and muscle 
relaxant effects, and some animal and human studies showed that saffron and its 
active components (safranal and crocin) improved the asthma biomarkers and clini-
cal symptoms. Some other nutritional factors also affect asthma; for example, mag-
nesium can relax the muscles and thus has bronchodilatory effects. Curcumin is the 
major active component of turmeric which has a potent antioxidant, anti-inflam-
matory, and anti-allergic effects. Because some researchers suggested that intestinal 
microbial flora has an important role in allergy, probiotics can be a complementary 
supplement for asthmatic patients. Generally nutritional factors could be advised 
for asthmatic patients with the goal of reducing the needs for chemical drugs.
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1. Introduction

Asthma is usually associated with chronic inflammation of airway [1]. In 
asthmatic patients, bronchial hyper-responsiveness, airway inflammation, and 
also airway remodeling are the prominent features. This chronic respiratory disease 
affects over 300 million people worldwide, and it is estimated that it will probably 
become more than 400 million by 2020 [2]. The WHO has estimated that 15 million 
disability-adjusted life-years are lost annually due to asthma [3]. Asthma disease 
imposes many economic and social burdens [4].

Nutritional advices have an important role in the improvement of lung function 
of asthmatic patients.

2. Saffron and asthma

Saffron (Crocus sativus L.) has antioxidant [5], anti-inflammatory [6], and 
muscle relaxant effects [7] and so has beneficial effects on asthma. Results of our 
clinical trial showed that saffron supplementation (100 mg of dried saffron stigma 
in capsules) for 8 weeks in mild and moderate allergic asthmatic patients improved 
the lung function by increasing the forced expiratory volume in 1 second (FEV1), 
forced vital capacity (FVC), FEV1/FVC ratio, and forced expiratory flow (FEF) 
25-75 and decreased some inflammatory factors (anti-HSP 70 and hs-CRP) in 
comparison to placebo [8]. In this trial the clinical symptoms of patients (including 
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frequency of the shortness of breath during day- and nighttime, use of salbutamol 
spray, waking up due to asthma symptoms, and activity limitation) improved after 
saffron supplementation [9].

Some animal studies also investigated the effects of saffron on asthma. 
Active constituents of saffron (safranal and crocin) have antioxidant and anti-
inflammatory effects and so have beneficial effects on asthma. This is reported that 
saffron supplementation in animals with allergic asthma decreased eosinophils, 
basophils, and total white blood cells, and some of these effects were found to be 
equal to dexamethasone [10]. Saffron supplementation in guinea pig with allergic 
asthma decreased the serum level of endothelin1 (as an inflammatory index) [11]. 
Boskabady et al. reported that saffron had a potent relaxant effect on tracheal chains 
of guinea pigs which was comparable to or even higher than that of theophylline [7].

3. Magnesium and asthma

Insufficient magnesium (Mg) intake can influence the management of asthma 
[12, 13]. Some drugs used in the treatment of asthma reduce the body’s magnesium 
storage [14]. For example, β2-receptor agonist drugs can increase urinary excretion 
of magnesium and thus lead to magnesium deficiency [15].

Magnesium has muscle relaxant effects and bronchodilator effects [16] because 
of physiologic calcium antagonist effects [17] or adenylyl cyclase activation action 
[18]. Results of a clinical trial on 112 patients with mild to moderate asthma sug-
gested that 340 mg MgSO4 supplementation for 2 months had bronchodilation 
effects and improved the lung function and so can be used as an emergency treat-
ment for asthma attack [19].

Alexandra et al. [20] surveyed the effect of magnesium in patients with mild to 
moderate asthma. They showed that 340 mg Mg supplementation for 6.5 months 
significantly increased the concentration of methacholine required to cause 20% 
drop in the forced expiratory volume in 1 minute (FEV1) and improved the peak 
expiratory flow rate (PEFR). Mg also improved the quality of life and asthma 
control in comparison to control group [20].

For children with moderate-to-severe asthma, magnesium seems to be benefi-
cial. It is a safe drug to prescribe but has minor side effects reported, for example, 
pain and numbness at the infusion site, hypotension, epigastric or facial warmth, 
flushing, dry mouth, and malaise. Due to the anti-inflammatory and bronchodi-
lating effects, magnesium can be considered as an adjuvant therapy in pediatric 
patients who do not respond to conventional treatment in severe manifestations of 
asthma. Future studies should investigate the best route of administration and the 
optimal dosage for most benefits [21].

Because of the difficulties in measurement and also interpretation of extracel-
lular vs. intracellular forms of magnesium, the relationship between asthma and 
magnesium deficiency is unclear [15]. Some studies reported that low dietary mag-
nesium intake (which is the major determinant in homeostasis of magnesium) may 
be involved in the etiology of chronic obstructive airway disease and asthma [15]. 
Britton et al. reported that 100 mg/d higher dietary magnesium intake was indepen-
dently associated with higher FEV1 and lower bronchial hyperreactivity [22].

4. Curcumin and asthma

Curcumin is the yellow pigment of turmeric (Curcuma longa) (a spice) which 
has anti-inflammatory [23] and anti-allergic [24] and antiasthmatic [24] effects. 
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In a murine model of chronic asthma, it is reported that curcumin similar to dexa-
methasone improved histological changes of chronic asthma [23]. Subhashini et al. 
reported that curcumin via intranasal rout in asthmatic mice suppressed airway 
inflammation [24]. So, curcumin as a complementary drug in the nasal drop form 
(without systemic side effects) for local use can be produced.

Chauhan et al. [25] reported that in murines with chronic asthma, curcumin 
(without any side effects) reduced airway inflammation and remodeling. It 
decreased IgE, TNF-α, and Th2 responses and increased Th1 route (as a protective 
response) [25].

In a clinical trial, curcumin supplementation (1000 mg twice a day) in atopic 
asthmatic patients has no significant effect on FEV1, serum immunoglobulin E, dose 
of bronchodilator consumption, and asthma control in comparison to placebo [26].

Some anti-inflammatory mechanisms of curcumin include regulation of nuclear 
factor kB (NF-kB) (as a transcription factor), cytokines (TNF-α and IL-6), and 
adenosine molecules (ICAM-1) [27].

5. Macro- and micronutrients and other nutritional factors and asthma

Oxidative stress has an important role in the progress of asthma. There are some 
potent evidences that the oxidant-to-antioxidant ratio reduces in asthmatic patients. 
Oxygen and nitrogen active species have primary effect on the airway inflammation 
and are indicators of asthma severity [28]. So, supplementation of antioxidants in 
asthma has some beneficial effects on the progression and severity of disease. It 
seems that a diet rich in monounsaturated fats and antioxidants that counteract the 
oxidative stress has a protective effect in children with asthma [29].

It is suggested that antioxidant supplementation can modulate the effects of 
airway injury in asthmatic patients who are exposed to air pollutants such as ozone. 
A clinical trial in Mexico City showed that supplementation of vitamins C and E in 
children with moderate-to-severe asthma reduced the loss of airway function [30].

Studies have also associated selenium deficiency with asthma [31]. A reverse 
relationship was seen between wheezing symptoms and insufficient vitamin E 
intake, but the association between asthma and vitamin E was not seen. Thus more 
studies must be done to understand the mechanism of vitamin E in the oxidation 
and inflammation of asthmatic patients [32, 33]. Nuts contain selenium and vitamin 
E and thus are a good choice for asthmatic patients [34].

It is reported that there is an association between asthma and low serum levels of 
carotenoids. Supplementation of omega-3 polyunsaturated fatty acids of fish oil in 
asthmatic children decreased the wheezing, but into later childhood this beneficial 
effect did not continue. It is reported that supplementation of zinc and vitamin C 
also improves the lung function and asthma symptoms [29].

Conflicting results on the benefits of vitamin D supplementation have been 
reported. In one study low serum levels (less than 30 ng/dL) of vitamin D were 
related to an increase in exacerbation of asthma [35]. In another study, high doses of 
vitamin D supplementation were not associated with any protective effect [36].

Children with a higher than desirable body mass index (BMI) have a significant 
increase in the risk of development of asthma. In obese children with asthma, 
weight loss diets showed improvements in the lung function, control of asthma, 
and quality of life [37]. The effectiveness of inhaled corticosteroid drugs is low in 
overweight and obese asthmatic patients [38].

The nutritionists should train the overweight and obese patients about the role 
of weight management in asthma control, discuss about suitable energy intake and 
activity, and review the known food allergies. Also the nutritionist should provide 
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high-quality protein, vitamins, and minerals in the form of small meals to reduce 
the risk of infection [34].

Exposure to food allergens, especially an immunoglobulin E-mediated reac-
tion to a food protein, can cause bronchoconstriction. Complete removal of the 
allergenic food protein is the only dietary advice which is currently available for 
food allergies. Some sulfites, such as sodium and potassium sulfides (in processed 
foods), have been found to be a trigger for patients with asthma [39]. Some com-
mon food allergens for children include eggs, milk, seafood, peanuts, tree nuts, fish, 
soy, or wheat and for adults include peanuts, tree nuts, shellfish, and fish [34].

Percentage of energy intake from fat in asthmatic patients must be high, because 
the respiratory quotient (RQ ) of fats is lower than carbohydrate and protein [33].

Prostanoid production may be affected by dietary fat composition. 
Observational studies (from the 1960s and 1970s) reported that in population 
whose diets were rich in fish oil, the incidence of asthma was low [40]. Some 
studies demonstrated the fish oil anti-inflammatory effects (reduced leukocyte 
chemotaxis and leukotriene production) in asthmatic patients [41], but results 
of a systematic review showed that there is no consistent effect of fish oil on 
lung function, asthma medication use, bronchial hyperreactivity, and asthma 
symptoms [40]. A review covering 26 studies (randomized, placebo-controlled, 
and others) reported that the effect of w-3 fatty acid supplements could not be 
conclusive [42].

When the immune system of infants is immature, breastfeeding protects the 
immunological system and in early childhood provides a modest protective effect 
from wheeze [43, 44]. If the duration of breastfeeding could be longer, the protec-
tive effects seem to be more. Supplementation the diet of lactating women with fish 
oil could be related with alteration in the immune response of neonates to allergens, 
and insufficient intake of zinc and vitamins D and E during pregnancy is related to 
increased wheezing and asthma in children up to age of 5 years old [45]. Maternal 
intake of vitamins E and D can modify the development of the lung of neonates 
[45]. It is reported that insufficient serum level of vitamin D is an index for severity 
of asthma in childhood [46].

Theobromine in cocoa leads to increase blood flow to the brain and so reduces 
coughing and is a good food choice for asthmatic patients. It is better that these 
patients consume less sodium in their diet. In 5–20% of asthmatics patients who 
are sensitive to aspirin, salicylate sensitivity is common. Some vegetables and many 
fruits contain salicylates. Quercetin in pears, apples, onions, berries, and oranges 
should be encouraged in an amount of five or more servings per week [34].

6. Botanicals, herbs, and supplements

• ASHMI, a combination of three herbal extracts (Ganoderma lucidum (fungal), 
Sophora flavescens, and Glycyrrhiza uralensis (Fabaceae species)), is used in 
China for antiasthma intervention [47], and in oriental cultures and Vietnam, 
the seaweed is used [48].

• Gamma linolenic acid (GLA; borage oil) as a dietary fatty acid without any side 
effects can modulate the endogenous inflammatory mediators [49].

• Ephedra has bronchodilator effects, but it has some side effects such as signifi-
cantly increasing blood pressure and heart rate, arrhythmias, and problems 
with blood glucose. This has been removed from the market by the Food and 
Drug Administration (FDA), but some forms are available.
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• Licorice, stinging nettle, gingko, and anise have not shown efficacy, and side 
effects of these should be evaluated [34].

• Boswellia serrata extract has anti-inflammatory effects due to the triterpene 
compounds [50]. The mechanism of anti-inflammatory properties of boswellic 
acids is inhibition of proteases (cathepsin G), lipoxygenases (enzyme which is 
responsible for the synthesis of leukotrienes), and NF-kB [51].

7. Probiotics and asthma

It is reported that the intestinal flora can affect the mucosal immunity and so 
may be an effective factor for allergic disease [52]. Exposure to microbial flora in 
early childhood can lead to a change in the Th1/Th2 ratio toward the Th1 response.

Some studies suggested that the content of intestinal flora can be different 
in patients with allergic disease and also in individuals who live in industrialized 
countries (where the prevalence of allergic disease is higher) [53–55]; patients with 
allergic disease have less Bifidobacteria and Lactobacilli and more Clostridia and 
Staphylococcus aureu [56, 57].

The World Allergy Organization in 2015 recommended the use of probiotics for 
prevention of allergy in:

a. Pregnant women who have children with high risk of allergy

b. Mothers lactating infants with high risk of developing allergy

c. Infants who have risk of progressing allergies [58]

Results of a meta-analysis demonstrated that there is no evidence for protective 
effect of perinatal probiotic administration and childhood wheeze or asthma. So 
there is insufficient evidence for supplementation of probiotics for the preven-
tion of allergic disorders and asthma, and more studies are required to explore the 
potential relationship between probiotic and asthma [59].

Generally, probiotic consumption for prevention of asthma and allergy is based 
on the little evidences, and more studies are needed for exact evaluation of the role 
of microflora in allergic disease and for determination of the best type of probiotic 
for supplementation in allergic disease [60].



Asthma - Biological Evidences

6

© 2019 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 

Author details

Marzie Zilaee1,2 and Seyed Ahmad Hosseini1,2*

1 Nutrition and Metabolic Diseases Research Center, Ahvaz Jundishapur University 
of Medical Sciences, Ahvaz, Iran

2 Nutrition Department, Faculty of Paramedicine, Ahvaz Jundishapur University of 
Medical Sciences, Ahvaz, Iran

*Address all correspondence to: seyedahmadhosseini@yahoo.com



7

Nutritional Recommendations in Asthmatic Patients
DOI: http://dx.doi.org/10.5772/intechopen.86259

References

[1] Bateman ED, Hurd S, Barnes P, 
Bousquet J, Drazen J, FitzGerald M, 
et al. Global strategy for asthma 
management and prevention: GINA 
executive summary. The European 
Respiratory Journal. 2008;31(1):143-178

[2] Pelaia G, Vatrella A, Busceti MT, 
Gallelli L, Calabrese C, Terracciano R, 
et al. Cellular mechanisms underlying 
eosinophilic and neutrophilic airway 
inflammation in asthma. Mediators of 
Inflammation. 2015;2015:1-8

[3] Pachter LM, Weller SC, Baer RD, 
Garcia de Alba Garcia JE, Trotter RT, 
Glazer M, et al. Variation in asthma 
beliefs and practices among mainland 
Puerto Ricans, Mexican-Americans, 
Mexicans, and Guatemalans. The 
Journal of Asthma. 2002;39(2):119-134

[4] Rabe KF, Adachi M, Lai CK, 
Soriano JB, Vermeire PA, Weiss KB, 
et al. Worldwide severity and control of 
asthma in children and adults: the global 
asthma insights and reality surveys. 
The Journal of Allergy and Clinical 
Immunology. 2004;114(1):40-47

[5] Escribano J, Alonso G-L, Coca-
Prados M, Fernández J-A. Crocin, 
safranal and picrocrocin from saffron 
(Crocus sativus L.) inhibit the growth 
of human cancer cells in vitro. Cancer 
Letters. 1996;100(1-2):23-30

[6] Boskabady M, Tabatabaee A, 
Byrami G. The effect of the extract 
of Crocus sativus and its constituent 
safranal, on lung pathology and 
lung inflammation of ovalbumin 
sensitized guinea-pigs. Phytomedicine. 
2012;19(10):904-911

[7] Boskabady MA, Aslani M. Relaxant 
effect of Crocus sativus (saffron) on 
guinea-pig tracheal chains and its 
possible mechanisms. The Journal 
of Pharmacy and Pharmacology. 
2006;58(10):1385-1390

[8] Hosseini SA, Zilaee M, Shoushtari MH.  
An evaluation of the effect of saffron 
supplementation on the antibody titer 
to heat-shock protein (HSP) 70, hsCRP 
and spirometry test in patients with 
mild and moderate persistent allergic 
asthma: A triple-blind, randomized 
placebo-controlled trial. Respiratory 
Medicine. 2018;145:28-34

[9] Zilaee M, Hosseini SA, Jafarirad S, 
Abolnezhadian F, Cheraghian B, 
Namjoyan F, et al. An evaluation of 
the effects of saffron supplementation 
on the asthma clinical symptoms and 
asthma severity in patients with mild 
and moderate persistent allergic asthma: 
a double-blind, randomized placebo-
controlled trial. Respiratory Research. 
2019;20(1):39

[10] Boskabady MH, Farkhondeh T. 
Antiinflammatory, antioxidant, 
and immunomodulatory effects 
of Crocus sativus L. and its main 
constituents. Phytotherapy Research. 
2016;30(7):1072-1094

[11] Gholamnezhad Z, Koushyar H, 
Byrami G, Boskabady MH. The 
extract of Crocus sativus and its 
constituent safranal, affect serum 
levels of endothelin and total protein in 
sensitized guinea pigs. Iranian Journal of 
Basic Medical Sciences. 2013;16(9):1022

[12] Fogarty A, Lewis S, Scrivener S, 
Antoniak M, Pacey S, Pringle M, 
et al. Oral magnesium and vitamin C 
supplements in asthma: A parallel group 
randomized placebo-controlled trial. 
Clinical and Experimental Allergy. 
2003;33(10):1355-1359

[13] Fawcett W, Haxby E, Male D. 
Magnesium: Physiology and 
pharmacology. British Journal of 
Anaesthesia. 1999;83(2):302-320

[14] Alamoudi OS. Electrolyte 
disturbances in patients with chronic, 



Asthma - Biological Evidences

8

stable asthma: effect of therapy. Chest. 
2001;120(2):431-436

[15] Dacey MJ. Hypomagnesemic 
disorders. Critical Care Clinics. 
2001;17(1):155-173

[16] Gourgoulianis K, Chatziparasidis G, 
Chatziefthimiou A, Molyvdas P-A. 
Magnesium as a relaxing factor of 
airway smooth muscles. Journal of 
Aerosol Medicine. 2001;14(3):301-307

[17] Iseri LT, French JH. Magnesium: 
Nature’s physiologic calcium 
blocker. American Heart Journal. 
1984;108(1):188-193

[18] Brandt D, Ross E. Catecholamine-
stimulated GTPase cycle. Multiple 
sites of regulation by beta-adrenergic 
receptor and Mg2+ studied in 
reconstituted receptor-Gs vesicles. 
The Journal of Biological Chemistry. 
1986;261(4):1656-1664

[19] Hosseini SA, Fathi N, Tavakkol H, 
Yadollahpour A. Investigating the 
effects of oral magnesium citrate 
supplement on lung function, 
magnesium level and interlukine-17 in 
patients with asthma. International 
Journal of Pharmaceutical Research and 
Allied Sciences. 2016;5(2):86-92

[20] Kazaks AG, Uriu-Adams JY, 
Albertson TE, Shenoy SF, 
Stern JS. Effect of oral magnesium 
supplementation on measures of airway 
resistance and subjective assessment 
of asthma control and quality of life in 
men and women with mild to moderate 
asthma: A randomized placebo 
controlled trial. The Journal of Asthma. 
2010;47(1):83-92

[21] Bichara MD, Goldman RD. 
Magnesium for treatment of asthma in 
children. Canadian Family Physician. 
2009;55(9):887-889

[22] Britton J, Pavord I, Richards K, 
Wisniewski A, Knox A, Lewis S, et al. 

Dietary magnesium, lung function, 
wheezing, and airway hyper-reactivity 
in a random adult population sample. 
The Lancet. 1994;344(8919):357-362

[23] Karaman M, Firinci F, Cilaker S, 
Uysal P, Tugyan K, Yilmaz O, et al. 
Anti-inflammatory effects of curcumin 
in a murine model of chronic asthma. 
Allergologia et Immunopathologia. 
2012;40(4):210-214

[24] Chauhan PS, Kumari S, Kumar JP, 
Chawla R, Dash D, Singh M, 
et al. Intranasal curcumin and its 
evaluation in murine model of asthma. 
International Immunopharmacology. 
2013;17(3):733-743

[25] Chauhan PS, Dash D, 
Singh R. Intranasal curcumin 
attenuates airway remodeling in 
murine model of chronic asthma. 
International Immunopharmacology. 
2014;21(1):63-75

[26] Kim DH, Phillips JF, Lockey RF. 
Oral curcumin supplementation in 
patients with atopic asthma. Allergy & 
Rhinology. 2011;2(2):e51-e53

[27] Lelli D, Sahebkar A, Johnston TP, 
Pedone C. Curcumin use in pulmonary 
diseases: State of the art and future 
perspectives. Pharmacological Research. 
2017;115:133-148

[28] Sahiner UM, Birben E, Erzurum S, 
Sackesen C, Kalayci O. Oxidative stress 
in asthma. World Allergy Organization 
Journal. 2011;4(10):151

[29] Garcia-Marcos L, Castro-Rodriguez 
J, Weinmayr G, Panagiotakos D, Priftis 
K, Nagel G. Influence of Mediterranean 
diet on asthma in children: A 
systematic review and meta-analysis. 
Pediatric Allergy and Immunology. 
2013;24(4):330-338

[30] Romieu I, Sienra-Monge JJ, 
Ramírez-Aguilar M, Téllez-Rojo MM, 
Moreno-Macías H, Reyes-Ruiz NI, 



9

Nutritional Recommendations in Asthmatic Patients
DOI: http://dx.doi.org/10.5772/intechopen.86259

et al. Antioxidant supplementation 
and lung functions among children 
with asthma exposed to high levels of 
air pollutants. American Journal of 
Respiratory and Critical Care Medicine. 
2002;166(5):703-709

[31] Allan K, Devereux G. Diet and 
asthma: nutrition implications from 
prevention to treatment. Journal of 
the American Dietetic Association. 
2011;111(2):258-268

[32] Fabian E, Pölöskey P, Kósa L, 
Elmadfa I, Réthy LA. Nutritional 
supplements and plasma 
antioxidants in childhood asthma. 
Wiener Klinische Wochenschrift. 
2013;125(11-12):309-315

[33] Mahan LK, Raymond JL. Krause’s 
Food & The Nutrition Care Process. 
Elsevier Health Sciences; 2016

[34] Escott-Stump S. Nutrition and 
Diagnosis-Related Care. Lippincott 
Williams & Wilkins; 2008

[35] Brehm JM, Schuemann B, Fuhlbrigge 
AL, Hollis BW, Strunk RC, Zeiger RS, 
et al. Serum vitamin D levels and severe 
asthma exacerbations in the Childhood 
Asthma Management Program study. 
The Journal of Allergy and Clinical 
Immunology. 2010;126(1):52-58

[36] Litonjua AA, Lange NE, Carey VJ, 
Brown S, Laranjo N, Harshfield BJ, 
et al. The Vitamin D Antenatal 
Asthma Reduction Trial (VDAART): 
Rationale, design, and methods of a 
randomized, controlled trial of vitamin 
D supplementation in pregnancy for 
the primary prevention of asthma and 
allergies in children. Contemporary 
Clinical Trials. 2014;38(1):37-50

[37] Jensen M, Gibson P, Collins C, 
Hilton J, Wood L. Diet-induced 
weight loss in obese children with 
asthma: A randomized controlled trial. 
Clinical and Experimental Allergy. 
2013;43(7):775-784

[38] Sutherland ER, Lehman EB, 
Teodorescu M, Wechsler ME, Heart N. 
Body mass index and phenotype 
in subjects with mild-to-moderate 
persistent asthma. The Journal of 
Allergy and Clinical Immunology. 
2009;123(6):1328-1334

[39] Gaur P. Nutritional scenario in 
bronchial asthma. International Journal 
of Current Microbiology and Applied 
Sciences. 2013;2:119

[40] Shils ME, Shike M. Modern 
Nutrition in Health and Disease. 
Lippincott Williams & Wilkins; 2012

[41] Calder PC. n-3 Polyunsaturated 
fatty acids, inflammation, and 
inflammatory diseases. The American 
Journal of Clinical Nutrition. 
2006;83(6):1505S-1519S

[42] Schachter HM, Reisman J, Tran K, 
Dales B, Kourad K, Barnes D, et al. 
Health effects of omega-3 fatty acids 
on asthma: Summary. In: AHRQ 
Evidence Report Summaries. US: 
Agency for Healthcare Research and 
Quality; 2004

[43] Kim J-H, Ellwood PE, Asher MI. 
Diet and asthma: Looking back, 
moving forward. Respiratory Research. 
2009;10(1):49

[44] Oddy WH, Sherriff JL, de Klerk 
NH, Kendall GE, Sly PD, Beilin LJ, 
et al. The relation of breastfeeding and 
body mass index to asthma and atopy in 
children: A prospective cohort study to 
age 6 years. American Journal of Public 
Health. 2004;94(9):1531-1537

[45] Devereux G. Early life events in 
asthma-diet. Pediatric Pulmonology. 
2007;42(8):663-673

[46] Brehm JM, Celedón JC, Soto-Quiros 
ME, Avila L, Hunninghake GM, Forno 
E, et al. Serum vitamin D levels and 
markers of severity of childhood asthma 
in Costa Rica. American Journal of 



Asthma - Biological Evidences

10

Respiratory and Critical Care Medicine. 
2009;179(9):765-771

[47] Wen M-C, Wei C-H, Hu Z-Q , 
Srivastava K, Ko J, Xi S-T, et al. Efficacy 
and tolerability of antiasthma herbal 
medicine intervention in adult patients 
with moderate-severe allergic asthma. 
The Journal of Allergy and Clinical 
Immunology. 2005;116(3):517-524

[48] Hong DD, Hien HTM. Nutritional 
analysis of Vietnamese seaweeds 
for food and medicine. BioFactors. 
2004;22(1-4):323-325

[49] Ziboh VA, Naguwa S, Vang K, 
Wineinger J, Morrissey BM, McIntyre 
J, et al. Suppression of leukotriene B 
4 generation by ex-vivo neutrophils 
isolated from asthma patients on dietary 
supplementation with gammalinolenic 
acid-containing borage oil: Possible 
implication in asthma. Clinical 
and Developmental Immunology. 
2004;11(1):13-21

[50] Ammon H. Boswellic acids in 
chronic inflammatory diseases. Planta 
Medica. 2006;72(12):1100-1116

[51] Ferrara T, De Vincentiis G, Di 
Pierro F. Functional study on Boswellia 
phytosome as complementary 
intervention in asthmatic patients. 
European Review for Medical 
and Pharmacological Sciences. 
2015;19(19):3757-3762

[52] Ouwehand AC. Antiallergic effects 
of probiotics. The Journal of Nutrition. 
2007;137(3):794S-797S

[53] Kirjavainen P, Arvola T, Salminen S, 
Isolauri E. Aberrant composition of gut 
microbiota of allergic infants: A target 
of bifidobacterial therapy at weaning? 
Gut. 2002;51(1):51-55

[54] Kirjavainen PV, Apostolou E, Arvola 
T, Salminen SJ, Gibson GR, Isolauri 
E. Characterizing the composition of 
intestinal microflora as a prospective 

treatment target in infant allergic 
disease. FEMS Immunology and 
Medical Microbiology. 2001;32(1):1-7

[55] Björkstén B. The gastrointestinal 
flora and the skin–Is there a link? 
Pediatric Allergy and Immunology. 
2001;12:51-55

[56] Sepp E, Julge K, Mikelsaar M, 
Björkstén B. Intestinal microbiota 
and immunoglobulin E responses 
in 5-year-old Estonian children. 
Clinical and Experimental Allergy. 
2005;35(9):1141-1146

[57] Voor T, Julge K, Böttcher M, 
Jenmalm M, Duchén K, Björkstén 
B. Atopic sensitization and atopic 
dermatitis in Estonian and Swedish 
infants. Clinical and Experimental 
Allergy. 2005;35(2):153-159

[58] Fiocchi A, Pawankar R, Cuello-
Garcia C, Ahn K, Al-Hammadi S, 
Agarwal A, et al. World Allergy 
Organization-McMaster University 
guidelines for allergic disease prevention 
(GLAD-P): probiotics. World Allergy 
Organization Journal. 2015;8(1):1

[59] Azad MB, Coneys JG, Kozyrskyj 
AL, Field CJ, Ramsey CD, Becker AB, 
et al. Probiotic supplementation during 
pregnancy or infancy for the prevention 
of asthma and wheeze: Systematic 
review and meta-analysis. British 
Medical Journal. 2013;347:f6471

[60] Mennini M, Dahdah L, Artesani 
MC, Fiocchi A, Martelli A. Probiotics 
in asthma and allergy prevention. 
Frontiers in Pediatrics. 2017;5:165


