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Abstract

Asthma could be a type-l allergic airway illness characterized by Th2 cells and immunoglobulin. Episodes of
cartilaginous tube inflammation, white corpuscle in nature and promoting bronchoconstriction, could become chronic
and result in persistent metabolism symptoms and irreversible structural airway changes. Representative largely
of delicate to moderate bronchial asthma, this clinical definition fails to account for the atypical and infrequently
additional severe makeup found during a tidy proportion of asthmatics United Nations agency have augmented
white blood cell counts within the airways as a characteristic attribute. Neutrophilic inflammation could be a hallmark
of another sort of allergic airway pathology, hypersensitivity redness. Thought-about as associate degree immune
counterpart of bronchial asthma, hypersensitivity redness could be a prototypic type-Ill allergic inflammatory reaction
involving the alveoli and respiratory organ interstitium, steered by Th1 cells and immune serum globulin and, in
its chronic type, among pathology. Though pathologically terribly completely different and ordinarily approached
as separate disorders, as mentioned during this review, clinical studies also as information from animal models
reveal simple parallels between each airway diseases. Danger communication induced by the matter agent or by
incidental to microorganism patterns emerges as vital in facultative immune sensitization and in deciding the sort
of sensitization and succeeding allergic iliness. On this basis, we have a tendency to propose that allergens cause
severe noneosinophilic asthma attributable to sensitization within the presence of hypersensitivity pneumonitis-
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promoting danger communication.
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Introduction

Conventionally, illness is outlined as a type-I allergic airway
disease mediate by Th2 cells and immune globulin and characterised
by cartilaginous tube inflammation that’s symptom in nature in a
very appreciable variety of patients, the chronic inflammation and
succeeding airway remodeling may result in persistence of symptoms
and shrivelled respiratory organ operate. However, the traditional
definition of respiratory disease and its stress on symptom within the
context of a Th2-biased reaction doesn’t make a case for all clinical
observations [1]. For instance, neutrophilic infiltration is ascertained
throughout severe acute attacks and in severe persistent asthma. What
is more, severe chronic respiratory disease often conjointly includes an
extra Th1 part and even alveolitis. The etiology underlying severe isn’t
well understood and treatment of severe asthmatics is usually immune
to standard asthma anti-inflammatory drug treatment. This renders
noneosinophilic or mixed neutrophil/eosinophilia severe respiratory
disease enigmatic furthermore as a very important challenge to the
medical and medical specialty community.

Allergic alveolitis and allergen-specific CD4+T-cell responsiveness
polarized toward Thl are options conjointly ascertained in a very
dissimilar variety of allergic illness, specifically hypersensitivity rubor
(HP). Equally to respiratory disease, HP may be a pathological response
of the airways to mobile substance that, however, is driven by Th1 cells
and immune serum globulin. Chronic HP will ultimately result in
respiratory organ pathology and metastasis insufficiency.

This review starts from the proposition that the identification of
shared and inflammation type-specific mechanisms at add the onset
and pathology of allergic illness, (severe) respiratory disease or HP,
may facilitate to higher comprehend a minimum of some aspects of
severe respiratory disease. We tend to review the most pathological
options ascertained in gentle to moderate respiratory disease tics
and unremarkably related to standard asthma phenotypes. From

here, we tend to discuss, however, mouse models have contributed to
unravel the medical specialty basis and pathological process of gentle
respiratory disease. Special stress is placed on the character of asthma-
eliciting allergens and therefore the dependence of their experimental
counterparts on attendant adjuvants to come up with the danger
signals necessary for raising Th2-biased sensitization. Reminding US
that mouse respiratory disease per se doesn't exist, the shortcomings of
mouse models to mimic characteristic options of particularly chronic
and severe respiratory disease are mentioned within the last a part of
this section. Within the next section dedicated to HP, comparison with
respiratory disease illustrates distinguished variations in pathology
and medical specialty and highlights the crucial role of the origin of
the sensitizing substance, the character of the danger signaling evoked
at the time of substance encounter, and genetic predisposition. From
these variations associated similarities we tend to propose within the
final section of the review that noneosinophilic or mixed neutrophil/
eosinophilia severe could represent a separate pathology that results
from an accidental HP-like sensitization by asthma-characteristic
allergens that are typically related to gentle to moderate symptom
asthma. What is more, we tend to discuss experimental knowledge
from mouse models that support this proposition.

Immunological and Pathological of Gentle

Respiratory Disease

Options

Persistent gentle respiratory disease is characterised by chronic
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inflammation of the airways that’s largely symptom in nature. The
airways of patients with gentle respiratory disease have associate raised
sensitivity and responsiveness to indrawn matter and sometimes
to nonspecific irritants like cold air, cigarette smoke, perfume, and
others. This leads to variable and episodic bronchoconstriction with
raised secretion production; cough, wheezing, and symptom [2].
Genetic factors like predisposition toward the event of type I allergic
reaction, and environmental factors like virus infection, intensity, and
frequency of exposure to mobile allergens, activity exposures, and
overall hygiene, appear to work through still unclear mechanisms to
initiate allergic sensitization and to regulate the more evolution to
respiratory disease furthermore as its severity [3-5]. As illustrated on
top of, eosinophil’s at the side of mast cells, Th2 lymphocytes, nerve
fiber cells (DCs), and macrophages furthermore as structural cells like
airway swish muscle, mucose glands, and respiratory organ epithelial
tissue are the most cellular protagonists within the inflamed airways of
patients with gentle to moderate respiratory disease [6]. From associate
medical specialty viewpoint, the allergic sensitization and ensuing
inflammation are taken as a breakdown of immune tolerance toward
environmental antigens. Though these antigens per se aren’t related to
infectious microbic organisms, they are doing evoke a futile medical
specialty response in sensitive people. As a result, matter-specific
Th2 cells and immune globulin are generated and on encountering
the allergen initiate the complicated cascade illustrated as on top of
that ultimately ends up in the type-I aversion. Development of gentle
respiratory disease. A: On primary matter exposure, DAMPs and/or
PAMPs intrinsic to or attendant the matter activate DCs to become
APCs biased toward the induction of Th2 cells. As a result, immune
sensitization that includes allergen-specific.

Role of Danger-Associated Signal
Sensitization

in Allergic

Although everyone seems to be exposed to various indoor and out of
doors allergens like house dirt mites, pollen, and pets, the conventional
outcome of such exposures in Nona topic people is medical specialty
tolerance [7,8]. Restrictive T lymphocyte (Treg) and DC subsets are
central in dominant tolerance versus sensitization and in crucial the
character of sequent immune responses. Specifically, myeloid DCs
are shown to be liable for Th2-skewed sensitization against indrawn
matter. In distinction, plasmacytoid DCs promote tolerogenic
responses and shield the airways against allergic inflammation [9,10].
Each DC subsets are extremely versatile and co-existing environmental
danger-associated molecular patterns (DAMPs) could trigger danger
signal that shifts this balance from immune tolerance toward Th2-
skewed immunity.

In mice, contact with matter alone isn’t sufficient to avoid inherent
tolerance mechanisms while not the support of immune potentiates.
Most frequently a biphasic protocol is applied during which general
administration of substance within the presence of a Th2-skewing
adjuvant (generally hydrated oxide salts; alum) is followed by
secondary exposure to gaseous substance. Alum, the archetypal
adjuvant, is employed not solely in most mouse respiratory disease
models, however, conjointly in human vaccines. Lacking preserved
pathogen-associated molecular patterns (PAMPs), alum doesn’t need
Toll-like receptor (TLR) signal for its adjuvant activity [11]. Instead,
intraperitoneal injection of alum has been shown to induce the
discharge of acid [12]. Acting as endogenous DAMP, acid established to
be liable for the enlisting of monocytes into the cavity and their sequent
conversion into inflammatory DCs that drive Th2 cell responses. Also,
the Nalp3 inflammasome has been known as an important go-between

of the Th2-stimulatory activity of alum [13]. Nalp3 is associate living
thing macromolecule part happiness to the Nod-like receptor arm
of the innate system that, kind of like TLRs, senses each oneself and
endogenous DAMPs. Thus, the induction of acid by alum and a Nalp3-
dependent activation of innate inflammatory pathways appear to be at
the premise of the Th2-skewed adjuvant activity of the inorganic alum
salt.

Low-level contamination of experimental allergens like fixings (OA)
with lipopolysaccharide [14] or different PAMPs may additionally elicit
signals that promote allergic sensitization. This is often supported by
the actual fact that inhalation of endotoxin-free OA induces tolerance
rather than sensitization, and therefore the incontrovertible fact that
sensitization by standard, endotoxin-contaminated, OA preparations
needs the useful lipopolysaccharide-cognitive receptor, TLR-4.
Apparently, different allergens used for mouse models like pollens,
house dirt mite, ragweed, molds, and dictyopterous insect proteins
don’t need adjuvant (alum) support for inducement sensitization.
These real-life matters disagree from the inert model allergen, OA,
by their intrinsic catalyst activity that triggers danger signal. Likewise
in humans, exogenous enzymes like proteases from molds and mites
furthermore as industry-related proteases, celluloses, and lipases
have substance characteristics [15-19]. Environmental pollutants
like cigarette smoke could more increase the substance properties of
antigens: mice eupneic OA along with cigarette smoke exhibit high
OA-specific immune globulin levels (representative of atopy) and
distinct eosinophil- and secretion cell-enriched airway inflammation
on airway challenge with nebulized OA [20]. This observation might
offer a mechanistic basis for the notion that smoking may be a risk issue
for respiratory disease development [21].

Although signals resulting in Th2 reactivity may be endogenous in
nature, elicited by chemical or enzymatically active substances, their
role within the development of type I allergic reaction and respiratory
disease is complicated and addicted to each the genetic background
and immune learning of the individual by environmental PAMPs.
Thus, the temporal arrangement of matter exposure throughout one’s
lifespan, at the side of the frequency and intensity of exposure, play
an important role within the institution of tolerance or sensitization
and therefore the development of asthma [22,23]. The likely impact
on type I allergic reaction of immune learning by previous microbic
exposures is translated within the hygiene hypothesis postulating that
reduced exposure to microorganism, viruses, and parasites in time
of life facilitates atopic sensitization, in all probability attributable to
a diminished induction of restrictive T cells [25]. Inversely, frequent
stimulation of the innate system by environmental PAMPs like
lipopolysaccharide or by contact with placental could diminish the
chance of developing allergic sensitization. This questionable farming
impact is recommended by many population studies in rural areas of
Europe. Conjointly studies in mice incontestable a protection against
general OA sensitization by previous lipopolysaccharide inhalation.
To boot, linkage studies showed a correlation between factor
polymorphisms associated with the innate system, the response to toxin
exposure and infections, and allergic illness. Here, the results is also
age-specific as was rumored for the influence on type I allergic reaction
of a particular CD14 polymorphism that was apparent throughout
middle childhood, however, not at early adulthood.

Prolonged Exposure Protocols to Review Asthma: A
Troublesome Road

Repeated episodes of matter exposure and sequent inflammatory
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responses will eventually result in a worsening of the wheezing
composition attributable to a state of chronic inflammation. This
condition could end in persistent metastasis symptoms and a
permanent decrease in respiratory organ operate, with the airways
turning into progressively sensitive and reactive not solely to specific
allergens, however conjointly to environmental stimuli like cigarette
smoke, cold air, or fog. This nonspecific airway hyper reactivity is also a
minimum of part attributed to structural alterations within the airways
ascertained in chronic or severe asthma: secretion secretor dysplasia,
airway swish muscle hypertrophy, animal tissue shedding, and sub
epithelial thickening of the basement membrane (sub epithelial fibrosis),
along known as airway transforming [26]. In distinction to the long
matter exposure of patients, most mouse models of respiratory disease
involve comparatively short-run matter exposures of up to ten days.
though through an experiment convenient, these short-run models are
probably to be driven by immune and inflammatory mechanisms quite
distinct from those concerned in gentle and severe persistent respiratory
disease that have chronic inflammation as an indicator. In mice,
prolonged exposure protocols result in extremely divergent outcomes.
Generally, down-regulation of inflammatory responses is ascertained
at the side of the institution of a long-lived tolerant state, indeed quite
kind of like the response of no asthmatic people. Apparently, different
studies on prolonged OA aerosol exposure, given 3 times per week for
six weeks, showed consistent proof for airway transforming however
with inflammation varied from low level to moderate sustained white
corpuscle airway inflammation and hyper reactivity. This dissociation
of reworking from inflammation in chronicity models indicates that
after initiated, these pathological options aren’t essentially tangled, as
conjointly ascertained in paucigranulocytic respiratory disease patients.

Genetic factors are determinants within the institution of chronic
asthma-like options in mouse models. Employing a protocol of tightly
controlled, low-level exposure to OA aerosol throughout an amount
of eight weeks, BALB/c mice developed inflammatory options very
like chronic asthma: intraepithelial presence of eosinophil’s, chronic
inflammation within the plate propria, airway transforming and
hyperactivity, and no alveolitis. Strikingly, no vital airway hyperactivity
or airway lesions were ascertained once this protocol was applied to
C57BL/6 mice, though these mice are typically employed in regular,
short-run models of respiratory disease. Different studies too have
underscored the importance of strain specificity and route of exposure
within the outcome of chronic respiratory disease models. One study
showed that in A/J, BALB/c, C57BL/6, and C3H/He] mice, perennial
inhalational exposure to OA 1* at the start} promotes a characteristic
white corpuscle airway inflammation within the first weeks, however
ultimately leads altogether strains to matter tolerance as was conjointly
rumored by others. In distinction, intranasal substance exposure in
A/] mice resulted in continuous white corpuscle airway inflammation
and, when twelve weeks of substance exposure, in airway transforming.
Strikingly, each white corpuscle inflammation and transforming were
less distinguished in BALB/c mice and absent in C57BL/6 and C3H/He]
mice. These observations illustrate, however, genetic predisposition and
route of exposure could co-operate to beat inherent anti-inflammatory
drug and tolerance mechanisms, therefore resulting in a condition very
like that ascertained in chronic respiratory disease. The ascertained
strain variations clearly don’t follow the Th1-Th2 paradigm as a result
of each Thl-biased C57BL/6 mice associated Th2-biased BALB/c
mice developed tolerance to the instilled substance when an initial
inflammatory episode. It appears that different factors besides genetic
factors dictating Th2 reactivity and type I allergic reaction confirm
the propensity for progression to chronic illness and irreversible

histologic changes within the lungs. One such issue is also granulocyte-
macrophage colony-stimulating issue (GM-CSF). In inveterately
exposed antigen-tolerant BALB/c mice, white corpuscle inflammation
was absolutely repaired when instillation of recombinant GM-CSF.
Inversely, GM-CSF-deficient mice showed reduced leukocyte numbers
despite unreduced type I allergic reaction, Th2 reactivity, and airway
hyperactivity.

Understanding Respiratory Disease
Counterpart-Hypersensitivity Rubor

through its

When considering respiratory disease, a minimum of in its
early stages, as a Th2 cell-mediated white corpuscle inflammation of
the airways, HP (extrinsic allergic alveolitis) is also thought of as its
counterpart each from associate medical specialty and pathological
purpose of read. The inflammatory method within the acute part of HP
characteristically options a Nona topic neutrophil inflammation of the
metastasis bronchioles, alveoli, and animal tissue of the lungs. Equally
to respiratory disease, the pathology is elicited by perennial exposure to
mobile agents in people antecedently hyper sensitized to specific agents
via the pulmonic membrane, and manifests itself in acute, sub-acute,
or chronic forms. However, in distinction to respiratory disease, the
abortifacient agents are little organic particles, typically of microbic
origin, or volatile reactive chemicals, and therefore the ensuing
pathology is clearly of a special nature. The bulk of patients with acute
HP show severe symptoms characterised by alveolitis with infiltration
of lymphocytes, macrophages, and neutrophils. Moreover, not like
respiratory disease, nonspecific airway hyper reactivity and excessive
secretion production are typically not ascertained. Perennial exposures
will result in acute and chronic HP with symptoms like symptom and
cough turning into more and more intense. Within the chronic part,
a characteristic triad of alterations becomes apparent: opening rubor
preponderantly round the little airways, white blood cell bronchitis,
and poorly-formed granulomas. Intraluminal connective tissue and
pathology may be ascertained in alveoli (organizing pneumonia) or
bronchioles (bronchiolitis obliterans). The white blood cell infiltrates
show a predominance of CD8+ T cells over CD4+ T cells. Pulmonic
pathology could end in metastasis insufficiency caused by respiratory
organ volume restriction and impaired gas exchange capability.

The different airway pathology in HP reflects the various immune
basis of HP as compared with respiratory disease, as illustrated in
on top of. In HP, airway inflammation in prone people is initiated
by the formation of IgG-antigen immune complexes and Thl-cell
reactivity. As a consequence, HP and allergic respiratory disease
will, actually within the early stages, be thought of as preponderantly
Thl-mediated and Th2-mediated immune counterparts. The HP-
associated inflammatory protein surroundings at the side of the free
white cell and WBC attractant chemokine’s leads to infiltration of
macrophages, neutrophils, and huge numbers of Thl and T cells into
the distal airway walls, alveoli, and interstitium. Thought of primarily
as a type-III allergic response, the presence of CD8+ T cells and their
suspected contribution to tissue injury indicate that a type-IV reaction
is additionally gift in HP. Whereas DCs are known because the main
variety of antigen-presenting cell (APC) eliciting the Th2-mediated
second wave of cartilaginous tube inflammation in mouse models of
respiratory disease, alveolar macrophages are thought of to play an
important role in HP by the native stimulation of T cells and therefore
the more steering of inflammation. Proof hereof is, however, rather
scarce and primarily supported the raised expression of the T-cell co-
stimulatory molecules, CD80 and CD86, by alveolar macrophages in
patients with HP, a feature we tend to conjointly ascertained in mouse
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models (unpublished data). closing that DCs don’t participate in illness
onset and in later stages of the illness appears forward as a result of no
useful studies on the role of APCs, either DCs or alveolar macrophages,
are rumored within the literature. Careful (mouse) studies on the
character and useful characteristics of the APC(s) concerned and their
steering of the T-cell response can without doubt be very important for
more unraveling the medical specialty basis of HP.

The Type of Danger Signals Influences the Kind of
Sensitization

Because of the little size of HP-inducing agents, the gaseous particles
will simply reach the alveoli. This is often a very important distinction
from allergic respiratory disease, during which the accountable
allergens are typically larger and, in consequence, are deposited a lot
of proximally within the bronchi. This physical characteristic is usually
accustomed make a case for the absence of alveolitis in respiratory
disease and therefore the confinement of inflammation to the airways.
Another vital distinction between respiratory disease and HP is also the
origin of the causative agents. Whereas in respiratory disease allergens
at primarily no microbial in nature, the etiological agents of HP are
largely proteins from microorganism, fungi, and different organisms.
However, kind of like allergens related to respiratory disease, the
allergen city of those proteins has been attributed to intrinsic
adjuvant activity and/or the presence of gear inside the indrawn
organic particles that act as adjuvants by eliciting innate immune
activation. the foremost frequent types of HP are caused by exposure to
microorganisms growing on hold on fodder or corn (farmer’s lung), by
eupneic proteins gift on feather dirt and in bird ordure (bird fancier’s
lung), or by exposure to contaminated water from air-conditioning
systems (humidifier fever).

Reflecting the various natures of the causative agents, the bulk of
HP-related analysis in mice depends on Saccharopolyspora rectivergula
(also called Micropolyspora faeni or Faenia rectivergula) because
the inducement substance. This thermophilic eubacterium causes
farmer’s respiratory organ in humans, presumptively cooperating
with a nonetheless unidentified co-factor gift within the grain dirt.
As a real-life HP-eliciting substance, Saccharopolyspora rectivergula
possesses endogenous immunogenic characteristics, and HP may
be established in mice by perennial intranasal instillation while not
adjuvant support. However, most mouse protocols to induce HP
admit a general sensitization against S. rectivergula within the presence
of complete Freund’s adjuvant (CFA) because the immunogenic co-
factor, followed by intratracheal administration of S. rectivergula,
therefore resulting in a HP-like neutrophil, Thl-driven pulmonic
inflammation. apparently, general sensitization to OA, the archetypal
matter employed in mouse respiratory disease models, mistreatment
CFA (instead of alum as in experimental respiratory disease
induction), followed by inhalational OA challenge conjointly elicited
Th1-driven responses with neutrophil airway inflammation within the
perivascular and peribronchiolar areas and tiny to no airway hyper
reactivity or secretion production. the employment of alum vs. CFA
to induce allergic sensitization in mouse models of respiratory disease
and HP, severally, directly reflects the extremely divergent nature of
the allergens concerned and of the danger signals evoked, promoting
sensitization. Equally to alum, emulsification of substance with the oil
from CFA provides a depot for slow substance unleash. What is more,
the oily resolution and particularly the heat-killed Mycobacterium
tuberculosis bacilli dissolved within the oil offer a good vary of danger
signals, like antiviral drug (IFN)-y, lymphokine (IL)-6, and IL-12, that
elicit Thl-oriented cellular immunity. Numerous studies have involved

a job for M. tuberculosis associated TLR-ligands in co-stimulating
the adjuvant impact of CFA. However, CFA-supported early protein
responses aren’t hampered in mice deficient in TLR signal, suggesting
that TLRs are an important part within the maintenance instead of the
initiation of CFA-facilitated immune responses. In 1974, it had been
shown that muramyl dipeptide is that the bottom mycobacterial cell
membrane part needed for adjuvant activity of CFA. Because muramyl
dipeptide is currently recognized as a very important matter of the
Nod2 and Nalp3 Nod-like receptors; this means a crucial role for
Nod-like receptor instead of TLR triggering by CFA in establishing
HP-like sensitization. Intriguingly, as mentioned before, Nalp3 is
additionally crucial for the immunostimulatory properties of alum.
The identification of the cellular and molecular pathways triggered by
CFA or alum in establishing and maintaining HP-like or respiratory
disease-like immune responses are of importance to higher perceive
the mechanisms of sensitization for HP and asthma in humans, that at
even as poorly understood.

Concluding Remarks

This summary of the in depth body of literature on respiratory
disease and HP illustrates the complexness and still incompletely
understood nature of each inflammatory diseases. Albeit respiratory
diseaseand HP as such represent allergicimmune disorders, each disease
is unremarkably approached as separate pathologies having few or no
shared options. Yet, as mentioned here, clinical studies furthermore as
knowledge from experimental models reveal variety of vital parallels
which will facilitate to higher perceive the etiology and pathological
process of each diseases. Above all, the sturdy web in each diseases of
danger signal with sensitization and pathology is of special relevance;
DAMP/PAMP-elicited innate immune (danger) signals at crucial in
sanctionative sensitization and in crucial the kind of sensitization,
and therefore the kind of succeeding pathology. This entwinement of
danger signals, sensitization, and pathology relevant also in explaining
the substantial WBC inflammatory infiltrate often ascertained in severe
respiratory disease. Associate HP-like sensitization against antigens
that as such don’t elicit nor sustain this kind of cellular reaction could
fine be at the premise of a minimum of some types of severe respiratory
disease. This mechanism, in agreement with the importance of gene-
by-environment interactions within the development of respiratory
disease, would imply a therapeutic approach to severe patients that’s
completely different from the approach taken once the symptoms
are perceived merely as a worsening of gentle asthma. Of clinical
connexion, hybrid mouse models manifesting parts of experimental
and HP could facilitate to resolve the still elusive immune and infective
processes underlying severe asthma.

References

1. Tattersfield AE, Knox AJ, Britton JR, Hall IP (2002) Asthma. Lancet 360:
1313-1322.

2. Kleeberger SR, Peden D (2005) Gene-environment interactions in asthma and
other respiratory diseases. Annu Rev Med 56: 383-400.

3. Bossé Y, Hudson TJ (2007) Toward a comprehensive set of asthma
susceptibility genes. Annu Rev Med 58: 171-184.

4. Wills-Karp M, Santeliz J, Karp CL (2001) The germless theory of allergic
disease: revisiting the hygiene hypothesis. Nat Rev Immunol 1: 69-75.

5. Herrick CA, Bottomly K (2003) To respond or not to respond: T cells in allergic
asthma. Nat Rev Immunol 3: 405-412.

6. Busse WW, Lemanske RF (2001) Jr Asthma. N Engl J Med 344: 350-362.

7. Hoyne GF, Tan K, Corsin-Jimenez M, Wahl K, Stewart M, et al. (2000)
Immunological tolerance to inhaled antigen. Am J Respir Crit Care Med 162:
S169-S174.

J Blood Lymph, an open access journal
ISSN: 2165-7831

Volume 7 « Issue 1+ 1000156


https://www.ncbi.nlm.nih.gov/pubmed/?term=Asthma+Lancet+360%3A+1313-1322.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Asthma+Lancet+360%3A+1313-1322.
http://dx.doi/org/10.1146/annurev.med.56.062904.144908
http://dx.doi/org/10.1146/annurev.med.56.062904.144908
http://dx.doi/org/10.1146/annurev.med.58.071105.111738
http://dx.doi/org/10.1146/annurev.med.58.071105.111738
http://dx.doi/org/10.1038/35095579
http://dx.doi/org/10.1038/35095579
http://dx.doi/org/10.1038/nri1084
http://dx.doi/org/10.1038/nri1084
http://dx.doi/org/10.1056/NEJM200102013440507
http://dx.doi/org/10.1164/ajrccm.162.supplement_3.15tac6
http://dx.doi/org/10.1164/ajrccm.162.supplement_3.15tac6
http://dx.doi/org/10.1164/ajrccm.162.supplement_3.15tac6

Citation: Peter B, Kirey G, Naessens B, Johan B (2017) Noneosinophilic Severe Asthma. J Blood Lymph 7: 156. doi: 10.4172/2165-7831.1000156

Page 5 of 5

Eisenbarth SC, Piggott DA, Huleatt JW, Visintin I, Herrick CA, et al. (2002)
Lipopolysaccharide-enhanced, toll-like receptor 4-dependent T helper cell type
2 responses to inhaled antigen. J Exp Med 196: 1645-1651.

. de Heer HJ, Hammad H, Soullie T, Hijdra D, Vos N, et al. (2004) Essential
role of lung plasmacytoid dendritic cells in preventing asthmatic reactions to
harmless inhaled antigen. J Exp Med 200: 89-98.

10. Kool M, Soullie T, Nimwegen M, Willart MA, Muskens F, et al. (2008) Alum
adjuvant boosts adaptive immunity by inducing uric acid and activating
inflammatory dendritic cells. J Exp Med 205: 869-882.

11. Eisenbarth SC, Colegio OR, O’'Connor W, Sutterwala FS, Flavell RA (2008)
Crucial role for the Nalp3 inflammasome in the immunostimulatory properties
of aluminum adjuvants. Nature 453: 1122-1126.

12. van Rijt LS, Lambrecht BN (2005) Dendritic cells in asthma: a function beyond
sensitization. Clin Exp Allergy 35: 1125-1134.

13. Gavin AL, Hoebe K, Duong B, Ota T, Martin C, et al. (2006) Adjuvant-enhanced
antibody responses in the absence of toll-like receptor signaling. Science 314:
1936-1938.

14. Watanabe J, Miyazaki Y, Zimmerman GA, Albertine KH, Mcintyre TM (2003)
Endotoxin contamination of ovalbumin suppresses murine immunologic
responses and development of airway hyper-reactivity. J Biol Chem 278:
42361-42368.

15. Reed CE, Kita H (2004) The role of protease activation of inflammation in
allergic respiratory diseases. J Allergy Clin Immunol 114: 997-1008.

16. Brant A, Hole A, Cannon J, Helm J, Swales C, et al. (2004) Occupational
asthma caused by cellulase and lipase in the detergent industry. Occup
Environ Med 61: 793-795.

17. Watanabe J, Miyazaki Y, Zimmerman GA, Albertine KH, McIntyre TM (2003)
Endotoxin contamination of ovalbumin suppresses murine immunologic

2

o

2

=

22.

2

w

24.

2

[

26.

responses and development of airway hyper-reactivity. J Biol Chem 278:
42361-42368.

.Reed CE, Kita H (2004) The role of protease activation of inflammation in

allergic respiratory diseases. J Allergy Clin Immunol 114: 997-1008.

.Brant A, Hole A, Cannon J, Helm J, Swales C, et al. (2004) Occupational

asthma caused by cellulase and lipase in the detergent industry. Occup
Environ Med 61: 793-795.

.Baur X (2005) Enzymes as occupational and environmental respiratory

sensitisers. Int Arch Occup Environ Health 78: 279-286.

.Hammad H, Lambrecht BN (2008) Dendritic cells and epithelial cells: linking

innate and adaptive immunity in asthma. Nat Rev Immunol 8:193-204.

Radauer C, Bublin M, Wagner S, Mari A, Breiteneder H (2008) Allergens
are distributed into few protein families and possess a restricted number of
biochemical functions. J Allergy Clin Immunol 121: 847-852.

. Moerloose KB, Robays LJ, Maes T, Brusselle GG, Tournoy KG, et al. (2006)

Cigarette smoke exposure facilitates allergic sensitization in mice. Respir
Res 7: 49.

Siroux V, Pin I, Oryszczyn MP, Moual N, Kauffmann F (2000) Relationships
of active smoking to asthma and asthma severity in the EGEA study.
Epidemiological study on the genetics and environment of asthma. Eur Respir
J 15: 470-477.

. Steerenberg PA, Amsterdam JG, Vandebriel RJ, Vos JG, Van Bree L, et al.

(1999) Environmental and lifestyle factors may act in concert to increase the
prevalence of respiratory allergy including asthma. Clin Exp Allergy 29:
1303-1308.

Platts-Mills TA (2005) Asthma severity and prevalence: an ongoing interaction
between exposure, hygiene, and lifestyle. PLoS Med 2: e34.

J Blood Lymph, an open access journal
ISSN: 2165-7831

Volume 7 « Issue 1+ 1000156


https://www.ncbi.nlm.nih.gov/pubmed/12486107
https://www.ncbi.nlm.nih.gov/pubmed/12486107
https://www.ncbi.nlm.nih.gov/pubmed/12486107
http://dx.doi/org/10.1084/jem.20040035
http://dx.doi/org/10.1084/jem.20040035
http://dx.doi/org/10.1084/jem.20040035
http://dx.doi/org/10.1084/jem.20071087
http://dx.doi/org/10.1084/jem.20071087
http://dx.doi/org/10.1084/jem.20071087
http://dx.doi/org/10.1038/nature06939
http://dx.doi/org/10.1038/nature06939
http://dx.doi/org/10.1038/nature06939
http://dx.doi/org/10.1111/j.1365-2222.2005.02321.x
http://dx.doi/org/10.1111/j.1365-2222.2005.02321.x
http://dx.doi/org/10.1126/science.1135299
http://dx.doi/org/10.1126/science.1135299
http://dx.doi/org/10.1126/science.1135299
http://dx.doi/org/10.1074/jbc.M307752200
http://dx.doi/org/10.1074/jbc.M307752200
http://dx.doi/org/10.1074/jbc.M307752200
http://dx.doi/org/10.1074/jbc.M307752200
http://dx.doi/org/10.1016/j.jaci.2004.07.060
http://dx.doi/org/10.1016/j.jaci.2004.07.060
http://dx.doi/org/10.1136/oem.2003.011288
http://dx.doi/org/10.1136/oem.2003.011288
http://dx.doi/org/10.1136/oem.2003.011288
http://dx.doi/org/10.1074/jbc.M307752200
http://dx.doi/org/10.1074/jbc.M307752200
http://dx.doi/org/10.1074/jbc.M307752200
http://dx.doi/org/10.1074/jbc.M307752200
http://dx.doi/org/10.1016/j.jaci.2004.07.060
http://dx.doi/org/10.1016/j.jaci.2004.07.060
http://dx.doi/org/10.1136/oem.2003.011288
http://dx.doi/org/10.1136/oem.2003.011288
http://dx.doi/org/10.1136/oem.2003.011288
http://dx.doi/org/10.1007/s00420-004-0590-6
http://dx.doi/org/10.1007/s00420-004-0590-6
http://dx.doi/org/10.1038/nri2275
http://dx.doi/org/10.1038/nri2275
http://dx.doi/org/10.1016/j.jaci.2008.01.025
http://dx.doi/org/10.1016/j.jaci.2008.01.025
http://dx.doi/org/10.1016/j.jaci.2008.01.025
https://www.ncbi.nlm.nih.gov/pubmed/16571114
https://www.ncbi.nlm.nih.gov/pubmed/16571114
https://www.ncbi.nlm.nih.gov/pubmed/16571114
https://www.ncbi.nlm.nih.gov/pubmed/10759439
https://www.ncbi.nlm.nih.gov/pubmed/10759439
https://www.ncbi.nlm.nih.gov/pubmed/10759439
https://www.ncbi.nlm.nih.gov/pubmed/10759439
https://www.ncbi.nlm.nih.gov/pubmed/10520050
https://www.ncbi.nlm.nih.gov/pubmed/10520050
https://www.ncbi.nlm.nih.gov/pubmed/10520050
https://www.ncbi.nlm.nih.gov/pubmed/10520050
http://dx.doi/org/10.1371/journal.pmed.0020034
http://dx.doi/org/10.1371/journal.pmed.0020034

	Title
	Corresponding author
	Keywords
	Introduction 
	Immunological and Pathological Options of Gentle Respiratory Disease 
	Role of Danger-Associated Signal in Allergic Sensitization 
	Prolonged Exposure Protocols to Review Asthma: A Troublesome Road 
	Understanding Respiratory Disease through its Counterpart-Hypersensitivity Rubor 
	The Type of Danger Signals Influences the Kind of Sensitization 
	Concluding Remarks 
	References 

