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Animal models of asthma and chronic bronchitis
J. M. Drazen, T. Takebayashi, N. C. Long, G. T. DE Sanctis & S. A. Shore

Human asthma is characterized by three critical phenotypic traits: intermittent reversible airway obstruction, airway hyperresponsiveness and airway 
inflammation. In animal models of asthma, airway hyperresponsiveness is an important feature. This trait is characterized by an exaggerated 
bronchoconstrictor response that would have little physiological consequence in an otherwise unaffected or normal individual. In this article we explore 
two distinct facets of airway responsiveness. The first is the genetic basis for variations in airway responsiveness that occur in mice in the absence of 
any specific environmental manipulation. We demonstrate that standard genetic approaches can be successfully applied to the identification of 
regions of the mouse genome linked to the expression of airway hyperresponsiveness. The second topic addressed in this review is the change in 
airway responsiveness induced in rats by repeated exposure to sulphur dioxide gas. With daily exposure to high concentrations of sulphur dioxide 
gas, there is chronic injury and repair of epithelial cells. Over time, rats develop mucous hypersecretion, airway inflammation, increased airway 
resistance and airway hyperresponsiveness. This model has provided useful information on the mechanisms underlying the pathophysiological events 
that typify the chronic bronchitis in humans.
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 Overview Go to:

Animal models of asthma and bronchitis have been used in the process of discovery of the primary events that underlie these human diseases; 
because of the extensive nature of this topic, we have elected to focus on two aspects of these models, namely (i) genetic variation of airway 
responsiveness in mice, as a model of certain aspects of human asthma, and (ii) the induction of a pathological and physiological picture reminiscent 
of human chronic bronchitis as created in rats. Each of these areas will be reviewed separately.

 Mouse models of inherited variance 
in airway responsiveness Go to:

Human asthma is characterized by three critical phenotypic traits: intermittent reversible airway obstruction, airway hyperresponsiveness, and airway 
inflammation. In animal models of asthma, airway hyperresponsiveness [1–4] is an important feature. This trait is characterized by an exaggerated 
bronchoconstrictor response that would have little physiological consequence in an otherwise unaffected or normal individual [5]. Although 
environmental factors, such as allergen sensitization and challenge or ozone exposure, can influence airway responsiveness, there is significant 
variability of airway responsiveness that occurs in the absence of any specific antigenic or known environmental exposure and that is thought to be 
under genetic control [6–14].

Airway responsiveness linkage studies in inbred mice

Categories of airway responsiveness phenotypes

There are two categories of airway responsiveness phenotypes in mice. The first, airway responsiveness in the absence of any specific experimental 
manipulation, is what we have termed 'genetic variation in airway responsiveness'. This variation in airway responsiveness, which is known to be 
heritable (see below), is similar to the variation in airway responsiveness noted in human populations (as outlined above) in the absence of specific 
exposure to allergens or air pollutants. It is this variation in airway responsiveness that is the subject of this paper.

The second airway responsiveness phenotype, present in both mice and humans, is the change in airway responsiveness that is induced by stimuli, 
such as recurrent pulmonary antigen or ozone exposure. In particular, in the mouse, antigen sensitization followed by aerosol antigen exposure is 
associated with an increase in airway responsiveness [15–26]. Although there is reason to believe that the magnitude of the change in airway 
responsiveness may be a heritable trait, this has not yet been clearly established.

Strain variations in airway responsiveness in inbred mice.

It is well established that airway responsiveness, in the absence of any environmental or antigenic manipulation, is a heritable trait. A decade ago, 
Levitt and Mitzner first demonstrated that there were substantial differences in airway responsiveness among strains of inbred mice [3, 4], but at that 
time no genetic loci linked to this trait had been identified. In their studies, the peak inflation pressure during each ventilation cycle before and after 
infusion of a single dose of acetylcholine was recorded, and the area under the peak pressure–time curve, termed the airway pressure–time index 
(APTI), was used as an indicator of airway responsiveness. The C57BL/6 J and the C3H/HeJ strains exhibited a low APTI response to acetylcholine 
infusion, whereas A/J or DBA/2 J mice exhibited a significantly greater APTI response [3]. There was a greater variation in the APTI response to a 
fixed dose of acetylcholine among the various strains of mice than there was within a given strain; this observation was consistent with the heritability 
of airway responsiveness in the mouse. When the same experimental approach was used to determine if the APTI response to serotonin infusion was 
heritable [4], they found substantial variation among mouse strains in the APTI response to serotonin and also that the variation among mouse strains 
exceeded that within a given strain. Because the distribution of responses among the mouse strains was different for serotonin than it was for 
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acetylcholine, the investigators hypothesized that airway responsiveness to these two mediators was the result of variations at distinct genetic loci [4].

Konno et al., in an examination of bronchial responsiveness to methacholine in six inbred strains of mice, found that the C57BL/6 J strain was a low 
responder and that the A/J strain was a high responder [27]. Thus, their data confirmed the findings of Levitt and Mitzner [3] and provided additional 
evidence for the heritability of airway responsiveness in the mouse. Because of these data indicating a strong heritable component to airway 
responsiveness, it appeared reasonable to use molecular genetic approaches to identify the loci associated with airway responsiveness in the mouse.

Genetic linkage studies of airway hyperresponsiveness in mice In these studies [28–30] a standard approach to genetic linkage for quantitative traits 
(QTLs), i.e. a trait that exists in a graded fashion rather than being simply present or absent, has been used. In this approach, two progenitor strains 
that differ substantially in their airway responsiveness, e.g. A/J and C3H/HeJ mice, are identified. Segregating progeny, i.e. F2 or backcross progeny, 
derived from the mating of these progenitor strains are phenotyped to ascertain their airway responsiveness and DNA is obtained for genotyping. The 
DNA from animals representing the phenotypic extremes was genotyped at DNA markers that covered the murine genome, and the association 
between the presence of markers from one progenitor strain and the expression of the airway responsiveness phenotype was determined with 
standard computer software, such as QTL Mapmaker [30, 31]. This approach identifies regions of the genome to which expression of airway 
responsiveness is linked.Methacholine responsiveness in an A/J-C57BL/6 J cross.

We examined a cross between two inbred murine strains, A/J mice, which are hyperresponsive, and C57BL/6 J mice, which are relatively 
hyporesponsive [32]. Airway responsiveness was measure by ascertaining the amount of methacholine that had to be infused in order to double 
pulmonary resistance (RL), as measured by standard techniques [33]; this value was termed the effective dose to double pulmonary resistance, or 
ED200 RL. ED200RL values were obtained for 42 A/J, 40 C57BL/6 J, 40 F1 (C57BL/6 J × A/J), 40 F1 (A/J × C57BL/6 J), 40 (C57BL/6 J × A/J)F2 
intercross mice, and 321 [(C57BL/6 J × A/J)F1 × C57BL/6 J] backcross mice [32].

As expected [3, 4], A/J mice had an asthma-like phenotype with an ED200RL threefold less than that in C57BL/6 J mice (P < 0.0001). However, 
different from the results reported by Levitt and Mitzner [3, 4], the ED200RL for the F1 mice, for both reciprocal crosses, demonstrated airway 
responsiveness similar to that observed in A/J mice, indicating that airway hyperresponsiveness was inherited as a dominant trait. Of particular 
importance was airway responsiveness measured in F2 intercross mice. If airway responsiveness were inherited in a Mendelian fashion, the F2 mice 
would be expected to segregate in a ratio of 1:3 or 3:1, depending on the recessive or dominant nature of this phenotype, respectively. Rather than a 
bimodal distribution, however, airway responsiveness in intercross mice was broadly and unimodally distributed between that observed in C57BL/6 J 
mice and that observed in A/J mice. These data suggested that airway responsiveness to methacholine amongst mice is not controlled by a single 
gene but by more than one gene, and that the genes controlling airway responsiveness act in a dominant fashion.

Because it seemed that airway responsiveness alleles functioned in a dominant fashion, the hyperresponsive F1 mice were backcrossed to the 
hyporesponsive C57/BL6 J strain. This cross was chosen because the progeny have, at every locus, one obligate C57BL/6 J allele from the 
C57BL/6 J father, while approximately half of the maternal alleles from the (C57BL/6J × A/J)F1 mother are A/J in origin. Airway responsiveness was 
determined in 321 mice derived from the backcross described above. In these animals, airway responsiveness was approximately normally distributed 
with a mean responsiveness, as indicated by the ED200RL, between those of the two progenitor strains. Analysis of the variance of the log ED200RL 
values in the backcross and F1 mice indicated that 50% of the total variance in the backcross was genetic, with the remainder attributable to 
environmental variance. Because the animals were maintained in isolation, we attribute environmental variance to day-to-day changes in anaesthetic 
and surgical technique.

Selective genotyping of the phenotypically extreme backcross progeny (n = 92) was carried out with 157 simple sequence length polymorphic markers 
(SSLPs) spaced ≈9 centiMorgans (cM) apart. QTL analysis of this cohort of backcross mice revealed three regions of interest on murine 
chromosomes 2, 15, and 17. These regions were subsequently genotyped in all 321 backcross progeny with a denser map, an additional 31 SSLP 
markers at an average spacing of about 1 cM. Three loci influencing airway responsiveness were identified by QTL mapping using the computer 
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program QTL Mapmaker. These data suggested the existence of Bhr1 on chromosome 2 with a lod score equal to 3.0; Bhr2 on chromosome 15 with 
a lod score equal to 3.7; and Bhr3 on chromosome 17 with a lod score equal to 2.83 (Fig. 1). Although the lod score for Bhr3 was below the threshold 
value of 2.95 [34], we felt that it represented a viable locus because it demonstrated epistasis with both Bhr1 and Bhr2. We tested for genetic 
interactions among the loci by using a standard analysis of variance approach, including cross terms for two-way and three-way interaction. There 
was no interaction between Bhr1 and Bhr2, but there was a statistically significant interaction between Bhr1 and Bhr3 (P = 0.01) and between Bhr2 
and Bhr3 (P = 0.01). The presence of such epistatic interactions would tend to decrease the lod score for Bhr3 when considered alone.

Bhr1 maps close to an interesting candidate gene for asthma, interleukin-1β. Bhr2 is close to the murine genes encoding the receptors for interleukin-
2β, interleukin-3β1, and interleukin-3β2. In addition, the platelet-derived growth factor B chain is found in this region. Bhr3 is closely linked to the 
mouse gene encoding tumour necrosis factor-α and mast cell proteases 6 and 7.

Acetylcholine responsiveness in a cross between A/J and C3H/HeJ mice.

Linkage has been established between genetic variations in airway responsiveness and a locus on murine chromosome 6 in a cross between A/J and 
C3H/HeJ mice [28]. In this study, two methods of phenotyping for airway responsiveness were used, namely the APTI and respiratory resistance 
(RRS) response to intravenous infusion of a fixed dose of acetylcholine. A/J and C3H/HeJ, reciprocal F1, F2 and backcrosses to both A/J and C3H/HeJ 
mice were performed (Fig. 2). Linkage analysis was performed in the mice representing each of the phenotypic extremes, i.e. high and low responders 
to acetylcholine infusion, using 94 DNA markers polymorphic between A/J and C3H/HeJ mice. Once tentative linkage was established in a region, 
additional closely spaced markers were evaluated in these regions. The investigators demonstrated linkage to a region of suppressed recombination 
on murine chromosome 6 with a maximum lod score of 3.11 in the region of markers D6Mit62 and D6Mit13. Similar lod scores were noted when either 
the APTI or the RRS was used as the phenotypic indicator of airway responsiveness. In the backcross of F1 mice to A/J mice, animals homozygous for 
A/J alleles in the region of marker D16Mit62 had ≈threefold greater airway responsiveness than mice who were heterozygous for A/J and C3H/HeJ 
alleles.

Summary of murine genetic data

These data indicate that airway hyperresponsiveness in mice is a heritable trait, controlled by more than one gene, and that molecular genetic 
techniques can be used to identify QTLs for this phenotype. Even though no gene has been positionally cloned, a number of promising candidate 
genes with possible relevance to human asthma have been identified. These data provide cogent reasons to believe that the genes responsible for 
airway responsiveness can be identified in mice. As the search for human genes related to airway responsiveness continues, the murine data will be 
of value by providing a means for reducing the number of candidate genes of interest.

 Animal models of chronic bronchitis Go to:

Animal models have been developed that mimic many aspects of human chronic bronchitis. The two most frequently used methods used to generate 
animal models of chronic bronchitis are (i) chronic exposure to high concentrations of SO2 gas, and (ii) chronic exposure to cigarette smoke. Though 
many different species have been used for these studies, in this review we will focus on data generated in rats exposed to SO2. In most of these 
studies, rats are exposed to SO2 at concentrations ranging from 200 to 500 p.p.m., 3–5 h/day, for periods of up to 6 weeks.

Epithelial changes in SO2-induced bronchitis in animals

Ciliated epithelial cells are injured by SO2 gas. With acute exposure, transmission electron microscopy shows evidence of loss of cilia and frank 
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exfoliation of ciliated cells in dogs [35, 36]. Airway lavage fluid of rats exposed to SO2 for a single day contains about seven times as many sloughed 
ciliated epithelial cells as air-exposed controls [37]. Lamb and Reid [38] reported that after 2–4 days of exposure of rats to SO2, cilia are lost 
throughout the trachea and mainstem bronchi, and the normal pseudostratified epithelium is replaced by one or two layers of small flat cells. In 
contrast, peripheral airways appear normal. After 6 weeks of exposure, the epithelial layer in the trachea and bronchi begins to regenerate, and 
becomes thicker than normal. Some of the cilia begin to reappear, although they are stunted in size. The investigators proposed that these changes in 
the epithelial lining made it more resistant to injury. They also speculated that the thickening of the mucus blanket over the course of the exposure 
period might protect the regenerating epithelial cells. Chronic exposure to SO2 in ferrets also results in decreases in the number of cilia per cell, and 
the number of cilia per distance of apical membrane [39]. Additionally, widening of the intercellular spaces at the base of the epithelium is observed. 
The latter may be a histological correlate of the increased epithelial permeability that has been reported in SO2-exposed animals [40].

Mucous hypersecretion in SO2-induced bronchitis

Reid [41] reported that after chronic SO2 exposure in rats, mucus was sometimes present in sufficient quantities to be apparent on direct visualization. 
Shore et al. [42] reported that they sometimes observed a layer of mucus overlying the epithelium in the large airways of rats exposed to SO2 gas for 
4–5 weeks. More infrequently, mucous plugs were observed. They also measured increases in the amounts of acidic and neutral mucins extracted 
from lungs and tracheae removed from SO2-exposed animals. Jany et al. [43] reported an elevation in mucous content in bronchoalveolar lavage fluid 
obtained from SO2-exposed rats, while Knauss et al. [44] reported that the amount of mucus recovered increased with increasing duration of 
exposure. Taken together, these data indicate that chronic exposure of rats to SO2 induces airway mucous hypersecretion. Although these changes 
are amplified by bacterial infection [43], SO2 can cause mucous hypersecretion even in the absence of any infection [41].

Mucous hypersecretion likely results in part from increased mucus synthesis. There is an increase in the number of both PAS and Alcian Blue staining 
epithelial secretory cells in rats exposed chronically to high concentrations of SO2 [38, 45, 46]. These cells also extend into more peripheral airways 
where they are not usually observed. As in human chronic bronchitis, there is substantial heterogeneity in this response: some bronchioli have normal 
numbers of goblet cells, whereas neighbouring ones had increased numbers [41]. The size of the tracheal mucous glands is also increased in SO2-
exposed rats and dogs [41, 47, 48]. Additionally, northern blot analysis of rat lung total RNA demonstrates increased levels of mRNA transcripts 
encoding for mucous glycoproteins following SO2 gas exposure, indicative of de novo protein synthesis [43].

It is also likely that decreased clearance of mucus contributes to the increased amounts present in the airways of rats exposed chronically to SO2. 
Lightowler and Williams [45] reported a reduction of ≈50% in tracheal mucous flow rates in rats after 4 weeks exposure to SO2. They noted that the 
reduction in mucous flow rate correlated with increasing severity of the bronchopulmonary changes as represented by total histological scores. They 
suggested that the changes in mucous flow were likely due to a combination of changes in the nature of the mucus, along with decreases in the 
amount of cilia-bearing mucosa.

There are also changes in the nature of the mucous glycoproteins isolated from rats with SO2-induced bronchitis [38, 42, 46, 47]. In normal rat lung 
extracts, the ratio of acidic (Alcian Blue staining) to neutral (PAS staining) mucins is ≈5:1 [42, 49]. Histological examination of rat lung sections also 
indicates substantially higher numbers of Alcian blue than PAS stained epithelial cells [38, 49]. Exposure to SO2 gas caused an increase in both acidic 
and neutral mucous glycoproteins, in both the lungs and the trachea [42]; however, the percentage increase was much greater for the PAS staining 
mucins than for Alcian Blue staining mucins, both in the lungs and in the trachea. Similarly, Pon et al. [49] reported greater increases in PAS than 
Alcian Blue staining mucins in rats after chronic metabisulfite exposure, as well as greater increases in the numbers of PAS compared with Alcian 
Blue staining cells in the airways of these animals. Lightowler and Williams [45] also report greater numbers of PAS compared with Alcian Blue 
staining cells in bronchioles of chronic SO2-exposed rats, after 4–6 weeks' SO2 exposure. Changes in the nature of the mucus produced by SO2-
exposed rats are also evident from the observation that with increasing time of exposure, the mucus becomes increasingly resistant to sialidase [38]. 
Changes in the amount and composition of mucus are also observed with chronic SO2 exposure in dogs [50, 51], and in these animals changes in 
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composition correlate with changes in the rheological properties of the mucus [52].

The mechanistic basis for the mucous hypersecretion observed in these SO2-exposed animals has not been established, but one possibility is that 
neutrophils recruited to the airways by chemotactic factors released from injured epithelial cells are involved, since neutrophil proteases are potent 
mucous secretagogues [53, 54].

Airway inflammation in SO2-induced bronchitis in animals

Increases in both mononuclear and polymorphonuclear cells are observed in large but not small airways of rats with SO2-induced bronchitis [42]. The 
number of PMNs in the airway tissue, as detected with an anti-RP-3 monoclonal antibody, is increased after even a single day of SO2 exposure, and 
neutrophil influx can be completely inhibited with cortico-steroid treatment [55]. In addition, tracheae from chronic SO2-exposed animals show 
increased expression of mRNA for KC and MIP-2, rat chemokines similar to human IL-8, a potent neutrophil chemotactic factor. Chemokine 
expression is observed after a single day of SO2 exposure and is still observed after 4 weeks of exposure.

There are inflammatory cells in the airway lumen as well as the airway tissue of rats with SO2-induced bronchitis. For example, inflammatory cells are 
observed in mucus isolated from these rats and increase in number with increasing duration of exposure [44]. We have also observed increased 
numbers of neutrophils in nasal, airway, and bronchoalveolar lavage fluid of SO2-exposed rats [37]. After a single day of exposure, neutrophils are 
observed in nasal lavage, but not in airway or broncho-alveolar lavage, even though they are observed in airway tissue [37]. After 2 weeks of 
exposure neutrophils comprised almost 30% of the airway lavage fluid cells, but are not increased in the lung lavage. Indeed, only after 4 weeks is the 
number of neutrophils in lung lavage increased above control animals exposed to air, and even then the numbers are only about 2% of total cells. The 
finding that SO2 had its greatest inflammatory effects in the nose and large airways is consistent with what we would expect from a highly soluble gas 
such as SO2 [56], and with studies that have shown that SO2 is removed from inhaled air primarily in the upper respiratory tract [57]. Hence the lower 
airways and alveoli are likely to have received a much smaller dose of SO2. The progression of the inflammation down the respiratory tract with time 
may represent continuous airway injury and repair caused by the cumulative effect of these smaller doses, and is consistent with the histology of lungs 
of rats exposed to SO2, which indicates the most pronounced effects in the trachea and large bronchi, while the alveoli appear normal [38, 42].

Whereas increased numbers of neutrophils are observed in lavage fluid of SO2-exposed rats, lymphocytes and macrophages are not altered [37]. 
Similar results are obtained in SO2-induced bronchitis in dogs [58]. Increased numbers of neutrophils but not mononuclear cells are also observed in 
lavage fluid of patients with chronic bronchitis [59, 60]. In contrast, increased numbers of mononuclear cells are observed in airwaytissue of bronchitic 
rats [42], dogs [61], and humans [62–64]. We do not know why there are differences in the number of the inflammatory cells in the airway lumen vs 
the airway tissue, but one possibility is that there are important differences in the nature of the chemotactic factors and adhesion molecules expressed 
by epithelial vs subepithelial cells.

Airway mechanics and airway hyperresponsiveness in SO2-induced bronchitis

Shore et al. [42] have reported that chronic exposure to SO2 gas caused a small but significant increase in pulmonary resistance (RL) in rats. Similar 
results have been reported by Levrier [65]. SO2 exposure also caused a substantial increase in airway responsiveness, as indicated by an 
approximate half-log decrease in the doses of inhaled aerosolized methacholine required to double RL or to decrease dynamic compliance by 50% 
[42]. To our knowledge, this is the only report of increased airway responsiveness in an animal model of induced chronic bronchitis. As noted above, 
patients with chronic bronchitis also show increased airway responsiveness relative to normal subjects in cross-sectional studies [66–68]. One 
possible explanation for this phenomenon is that patients with chronic bronchitis have pre-existing hyperresponsiveness, which predisposes them 
towards the development of bronchitis, i.e. that hyperresponsiveness is a cause and not a consequence of bronchitis. The fact that airway 

file:///D|/Adriano%20lavoro/LMW%20Storici/Spulciati/CEA%201997-1998-1999%20HMW/1999-29S-37-47.htm (6 di 15)09/01/2007 23.35.06

javascript:popRef('b52')
javascript:popRef('b53')
javascript:popRef('b54')
javascript:popRef('b42')
javascript:popRef('b55')
javascript:popRef('b44')
javascript:popRef('b37')
javascript:popRef('b37')
javascript:popRef('b56')
javascript:popRef('b57')
javascript:popRef('b38')
javascript:popRef('b42')
javascript:popRef('b37')
javascript:popRef('b58')
javascript:popRef('b59')
javascript:popRef('b60')
javascript:popRef('b42')
javascript:popRef('b61')
javascript:popRef('b62')
javascript:popRef('b64')
javascript:popRef('b42')
javascript:popRef('b65')
javascript:popRef('b42')
javascript:popRef('b66')
javascript:popRef('b68')


Blackwell Synergy: Clin Exp Allergy, Vol 29, Issue s2, pp. 37-47: Animal models of asthma and chronic bronchitis (Full Text)

hyperresponsiveness can develop with induction of a syndrome that strongly resembles many of the histopathologic features of bronchitis, argues 
against this explanation.

We favour the hypothesis that increased quantities of mucus (see above) present in the airways may account for both the increased resistance and 
the increased responsiveness observed in rats with SO2-induced bronchitis. Levrier reported that during SO2 induction of bronchitis in rats, 
administration of carbocisteine, a drug which reduces the amount of mucus in the airways, attenuated the increased RL induced by SO2 exposure 
[65]. Moreno et al. [69] have shown that changes in the diameter of the airway lumen due to the presence of mucus or to oedema of the airway wall, 
can substantially increase changes in pulmonary mechanics induced by subsequent smooth muscle constriction.

Another potential explanation for the increased airway responsiveness to inhaled aerosolized methacholine that is observed in rats with chronic 
bronchitis induced by SO2 exposure, is that there is more rapid or increased uptake of inhaled methacholine across the epithelium leading to 
increased concentrations at the airway smooth muscle. Epithelial permeability is increased in SO2-exposed rats [40], and rats with SO2-induced 
bronchitis have enhanced and more heterogeneous deposition of particles (and presumably aerosol droplets) in central airways [70]. Such an 
explanation is unlikely, however, since we have shown that airway responsiveness to intravenously administered methacholine is also increased in 
rats chronically exposed to SO2 compared with filtered air (Fig. 3).

It is also unlikely that the increased airway responsiveness observed in bronchitic rats is the result of alterations in the airway smooth muscle per se. 
Three separate studies examined tracheal smooth muscle isolated from rats chronically exposed to SO2. Neither the sensitivity nor the maximal 
response to carbachol, eserine, acetylcholine, or serotonin was altered by SO2 exposure [58, 71, 72]. There was also no change in the response of 
pulmonary parenchymal strips to contractile agonists [72], suggesting that neither central nor peripheral airways were altered. Increased airway 
smooth muscle mass resulting from chronic inflammation is also an unlikely explanation for the increase in responsiveness, as there was no difference 
in the amount of airway smooth muscle in any sized airway in rats exposed chronically to high concentrations of SO2 compared with filtered air 
controls [72].

Role of C-fibres in SO2-induced bronchitis in rats

C-fibres are a class of unmyelinated sensory neurons. In the airways, the terminal ramifications of these neurons are found underneath and between 
epithelial cells, near blood vessels, mucous glands, airway smooth muscle, and parasympathetic ganglia. C-fibres are stimulated by many inhaled 
irritants, including cigarette smoke and SO2 gas, substances known to induce chronic bronchitis in humans and animals. In response to stimulation, 
action potentials are generated and result in central reflex changes in heart rate and breathing pattern. In addition, neuropeptides such as substance 
P and neurokinin A are released from the peripheral endings of these neurones. The actions of these neuropeptides include cough, mucous secretion, 
bronchoconstriction, and airway inflammation, events similar to those observed in chronic bronchitis (reviewed in [73]).

Based on these observations, we hypothesized that chronic stimulation of C-fibres by inhaled irritants may contribute to the pathophysiological 
changes observed during induction of bronchitis by these agents. In order to test this hypothesis, chronic bronchitis was induced by SO2 exposure 
both in normal rats and in rats treated neonatally with a single high dose of capsaicin. This latter procedure has been demonstrated to deplete the 
lungs and airways of tachykinins and to cause permanent destruction of C-fibres [74]. We reasoned that if chronic stimulation of C-fibres by SO2 
exposure did contribute to the pathophysiological changes associated with chronic bronchitis, then we should observe reduced effects of SO2 
exposure in animals treated with capsaicin neonatally, compared with animals treated neonatally with the vehicle used to dissolve capsaicin. In fact, 
the opposite was observed. For example, pulmonary resistance increased to a greater extent after chronic SO2 exposure in the capsaicin-treated rats 
than in the vehicle-treated rats. SO2 also resulted in more pronounced airway hyperresponsiveness in the capsaicin rats [72]. This enhanced airway 
hyperresponsiveness may have been caused, at least in part, by changes in the airway smooth muscle per se. Maximal tension generated by tracheal 
rings in response to cholinergic agonists was significantly increased by SO2 exposure in capsaicin-treated rats, whereas, as discussed above, it was 
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not altered in vehicle-treated rats [72]. The enhanced contractile responses of airways from the SO2-exposed capsaicin-treated rats may result from 
increased airway smooth muscle mass. Morphometric analysis of histological sections of airways demonstrated that the average area of smooth 
muscle in the airway wall was ≈35% greater in SO2 compared with air-exposed capsaicin-treated rats, but not in vehicle-treated controls [72]. As 
shown in Fig. 4, these changes in smooth muscle area were primarily observed in large airways, consistent with the greater inflammation and injury 
observed in these airways.

We do not know the mechanistic basis for the increase in airway smooth muscle that we observed in the neonatal capsaicin-treated rats exposed to 
SO2. However, numerous cytokines and other inflammatory mediators are known to cause airway smooth muscle proliferation, and inflammation was 
greater and progressed more rapidly down the respiratory tract in capsaicin-treated rats than in vehicle-treated rats exposed to SO2 [37]. In particular, 
we found that the number of neutrophils collected in nasal lavage fluid of capsaicin rats was consistently higher than in vehicle rats. In both the airway 
and the bronchoalveolar lavage, an increase in the number of neutrophils occurred with shorter periods of SO2 exposure in the capsaicin than the 
vehicle rats. In the airway lavage fluid, a single day of SO2 exposure was sufficient to increase neutrophils in capsaicin-treated rats, whereas 2 weeks' 
exposure was required in vehicle-treated rats. In bronchoalveolar lavage fluid, increased neutrophils were observed after 2 weeks of SO2 exposure in 
capsaicin-treated rats and by 4 weeks accounted for about 8% of total cells. In contrast, in vehicle-treated rats, no change in the number of neutrophils 
was observed until 4 weeks of exposure and, even then, neutrophils accounted for only about 2% of total cells.

Taken together, these results support the hypothesis that rather than contributing to the pathophysiological manifestations of bronchitis, C-fibres limit 
the development of airway obstruction and airway hyperresponsiveness during induction of chronic bronchitis by SO2 exposure. The sputum of 
patients with chronic bronchitis contains significantly higher substance P concentrations following challenge with hypertonic saline than the sputum of 
normal volunteers [75]. Similarly, the substance P content of the trachea is three-fold greater in rats with SO2-induced bronchitis compared with 
filtered air controls [76]. Taken in light of the observations above, these changes would appear to represent an adaptive response to chronic irritation.

In summary, chronic exposure to high concentrations of SO2 gas in rats results in a syndrome that mimics many aspects of human chronic bronchitis. 
With daily exposure, there is chronic injury and repair of epithelial cells. Over time, the animals develop mucous hypersecretion, airway inflammation, 
increased airway resistance, and airway hyperresponsiveness. The model may thus prove to be suitable for investigations of the mechanisms 
underlying the pathophysiological events that typify the condition in humans.

 

 References Go to:

1   Douglas JS, Ridgway P, Brink C. Airway responses of the guinea pig in vivo and in vitro. J Pharmacol Exp Ther 1977; 202:116–24.
MEDLINE 
Abstract

 ISI Abstract  

2   Snapper JR, Drazen JM, Loring SH, Schneider W, Ingram RH. Distribution of pulmonary responsiveness to aerosol histamine in dogs. J Appl 
Physiol 1978; 44:738–42.
MEDLINE 
Abstract

 ISI Abstract  

3   Levitt RC, Mitzner W. Expression of airway hyperreactivity to acetylcholine as a simple autosomal recessive trait in mice. FASEB J 1988; 
2:2605–8.
MEDLINE 
Abstract

 ISI Abstract  

4   Levitt RC, Mitzner W. Autosomal recessive inheritance of airway hyperreactivity to 5-hydroxytryptamine. J Appl Physiol 1989; 67:1125–32.
MEDLINE 
Abstract

 ISI Abstract  

file:///D|/Adriano%20lavoro/LMW%20Storici/Spulciati/CEA%201997-1998-1999%20HMW/1999-29S-37-47.htm (8 di 15)09/01/2007 23.35.06

javascript:popRef('b72')
javascript:popRef('b72')
javascript:popRef('f4')
javascript:popRef('b37')
javascript:popRef('b75')
javascript:popRef('b76')
javascript:newWindow("/servlet/linkout?suffix=b1&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=195036")
javascript:newWindow("/servlet/linkout?suffix=b1&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=195036")
javascript:newWindow("/servlet/linkout?suffix=b1&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=195036")
javascript:newWindow("/servlet/linkout?suffix=b1&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=195036")
javascript:newWindow("/servlet/linkout?suffix=b1&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1977DQ27300013")
javascript:newWindow("/servlet/linkout?suffix=b1&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1977DQ27300013")
javascript:newWindow("/servlet/linkout?suffix=b1&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1977DQ27300013")
javascript:newWindow("/servlet/linkout?suffix=b2&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=649476")
javascript:newWindow("/servlet/linkout?suffix=b2&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=649476")
javascript:newWindow("/servlet/linkout?suffix=b2&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=649476")
javascript:newWindow("/servlet/linkout?suffix=b2&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=649476")
javascript:newWindow("/servlet/linkout?suffix=b2&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1978EZ25300015")
javascript:newWindow("/servlet/linkout?suffix=b2&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1978EZ25300015")
javascript:newWindow("/servlet/linkout?suffix=b2&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1978EZ25300015")
javascript:newWindow("/servlet/linkout?suffix=b3&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3384240")
javascript:newWindow("/servlet/linkout?suffix=b3&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3384240")
javascript:newWindow("/servlet/linkout?suffix=b3&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3384240")
javascript:newWindow("/servlet/linkout?suffix=b3&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3384240")
javascript:newWindow("/servlet/linkout?suffix=b3&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1988P247100008")
javascript:newWindow("/servlet/linkout?suffix=b3&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1988P247100008")
javascript:newWindow("/servlet/linkout?suffix=b3&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1988P247100008")
javascript:newWindow("/servlet/linkout?suffix=b4&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=2793705")
javascript:newWindow("/servlet/linkout?suffix=b4&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=2793705")
javascript:newWindow("/servlet/linkout?suffix=b4&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=2793705")
javascript:newWindow("/servlet/linkout?suffix=b4&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=2793705")
javascript:newWindow("/servlet/linkout?suffix=b4&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1989AR32600034")
javascript:newWindow("/servlet/linkout?suffix=b4&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1989AR32600034")
javascript:newWindow("/servlet/linkout?suffix=b4&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1989AR32600034")


Blackwell Synergy: Clin Exp Allergy, Vol 29, Issue s2, pp. 37-47: Animal models of asthma and chronic bronchitis (Full Text)

5   National Asthma Education Program. Guidelines for the diagnosis and management of asthma. Bethesda, Maryland: U.S. Department of Health 
and Human Services, 1991.

6   Cockcroft DW, Berscheid BA, Murdock KY. Unimodal distribution of bronchial responsiveness to inhaled histamine in a random human 
population. Chest 1983; 83:751–4.
MEDLINE 
Abstract

 ISI Abstract  

7   Townley RG, Bewtra A, Wilson AF. Segregation analysis of bronchial response to methacholine inhalation challenge in families with and without 
asthma. J Allergy Clin Immunol 1986; 77:101–7.
CrossRef 
Abstract

 MEDLINE 
Abstract

 ISI Abstract  CSA Abstract  

8   Hopp RJ, Bewtra AK, Biven R, Nair NM, Townley RG. Bronchial reactivity pattern in nonasthmatic parents of asthmatics. Ann Allergy 1988; 
61:184–6.
MEDLINE 
Abstract

 

9   Lang DM, Hopp RJ, Bewtra AK. Distribution of methacholine inhalation challenge responses in a selected adult population. J Allergy Clin 
Immunol 1987; 79:533–40.
MEDLINE 
Abstract

 ISI Abstract  

10 
  

Longo G, Strinati R, Poli F, Fumi F. Genetic factors in nonspecific bronchial hyperreactivity. An epidemiologic study. Am J Dis Child 1987; 
141:331–4.
MEDLINE 
Abstract

 

11 
  

Cockcroft DW, Hargreave FE. Airway hyperresponsiveness. Relevance of random population data to clinical usefulness. Am Rev Respir Dis 
1990; 142:497–500.
MEDLINE 
Abstract

 

12 
  

Hopp RJ, Townley RG, Biven RE, Bewtra AK, Nair NM. The presence of airway reactivity before the development of asthma. Am Rev Respir 
Dis 1990; 141:2–8.
MEDLINE 
Abstract

 CSA Abstract  

13 
  

Cockcroft DW, Murdock KY, Berscheid BA, Gore BP. Sensitivity and specificity of histamine PC20 determination in a random selection of young 
college students. J Allergy Clin Immunol 1992; 89:23–30.
CrossRef 
Abstract

 MEDLINE 
Abstract

 ISI Abstract  CSA Abstract  

14 
  

Palmeiro EM, Hopp RJ, Biven RE. Probability of asthma based on methacholine challenge. Chest 1992; 101:630–3.
MEDLINE 
Abstract

 ISI Abstract  

15 
  

Ando A, Martin TR, Galli SJ. Effects of chronic treatment with the c-kit ligand, stem cell factor, on immunoglobulin-E dependent anaphylaxis in 
mice − Genetically mast cell deficient Sl/Sl (d) mice acquire anaphylactic responsiveness, but the congenic normal mice do not exhibit 
augmented responses. J Clin Invest 1993; 92:1639–49.
MEDLINE 
Abstract

 ISI Abstract  

16 
  

Oettgen HC, Martin TR, Wynshaw-Boris A. Active anaphylaxis in IgE-deficient mice. Nature 1994; 370:367–70.
CrossRef 
Abstract

 MEDLINE 
Abstract

 ISI Abstract  CSA Abstract  

file:///D|/Adriano%20lavoro/LMW%20Storici/Spulciati/CEA%201997-1998-1999%20HMW/1999-29S-37-47.htm (9 di 15)09/01/2007 23.35.06

javascript:newWindow("/servlet/linkout?suffix=b6&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=6839815")
javascript:newWindow("/servlet/linkout?suffix=b6&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=6839815")
javascript:newWindow("/servlet/linkout?suffix=b6&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=6839815")
javascript:newWindow("/servlet/linkout?suffix=b6&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=6839815")
javascript:newWindow("/servlet/linkout?suffix=b6&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1983QN95800009")
javascript:newWindow("/servlet/linkout?suffix=b6&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1983QN95800009")
javascript:newWindow("/servlet/linkout?suffix=b6&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1983QN95800009")
javascript:newWindow("/servlet/linkout?suffix=b7&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1016%252F0091-6749%252886%252990330-1")
javascript:newWindow("/servlet/linkout?suffix=b7&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1016%252F0091-6749%252886%252990330-1")
javascript:newWindow("/servlet/linkout?suffix=b7&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1016%252F0091-6749%252886%252990330-1")
javascript:newWindow("/servlet/linkout?suffix=b7&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1016%252F0091-6749%252886%252990330-1")
javascript:newWindow("/servlet/linkout?suffix=b7&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3944368")
javascript:newWindow("/servlet/linkout?suffix=b7&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3944368")
javascript:newWindow("/servlet/linkout?suffix=b7&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3944368")
javascript:newWindow("/servlet/linkout?suffix=b7&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3944368")
javascript:newWindow("/servlet/linkout?suffix=b7&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1986AZD3600018")
javascript:newWindow("/servlet/linkout?suffix=b7&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1986AZD3600018")
javascript:newWindow("/servlet/linkout?suffix=b7&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1986AZD3600018")
javascript:newWindow("/servlet/linkout?suffix=b7&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0091-6749%2526vol%253D77%2526firstpage%253D101")
javascript:newWindow("/servlet/linkout?suffix=b7&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0091-6749%2526vol%253D77%2526firstpage%253D101")
javascript:newWindow("/servlet/linkout?suffix=b7&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0091-6749%2526vol%253D77%2526firstpage%253D101")
javascript:newWindow("/servlet/linkout?suffix=b8&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3046445")
javascript:newWindow("/servlet/linkout?suffix=b8&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3046445")
javascript:newWindow("/servlet/linkout?suffix=b8&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3046445")
javascript:newWindow("/servlet/linkout?suffix=b8&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3046445")
javascript:newWindow("/servlet/linkout?suffix=b9&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3546467")
javascript:newWindow("/servlet/linkout?suffix=b9&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3546467")
javascript:newWindow("/servlet/linkout?suffix=b9&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3546467")
javascript:newWindow("/servlet/linkout?suffix=b9&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3546467")
javascript:newWindow("/servlet/linkout?suffix=b9&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1987G479500017")
javascript:newWindow("/servlet/linkout?suffix=b9&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1987G479500017")
javascript:newWindow("/servlet/linkout?suffix=b9&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1987G479500017")
javascript:newWindow("/servlet/linkout?suffix=b10&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3812414")
javascript:newWindow("/servlet/linkout?suffix=b10&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3812414")
javascript:newWindow("/servlet/linkout?suffix=b10&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3812414")
javascript:newWindow("/servlet/linkout?suffix=b10&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3812414")
javascript:newWindow("/servlet/linkout?suffix=b11&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=2202243")
javascript:newWindow("/servlet/linkout?suffix=b11&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=2202243")
javascript:newWindow("/servlet/linkout?suffix=b11&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=2202243")
javascript:newWindow("/servlet/linkout?suffix=b11&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=2202243")
javascript:newWindow("/servlet/linkout?suffix=b12&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=2404438")
javascript:newWindow("/servlet/linkout?suffix=b12&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=2404438")
javascript:newWindow("/servlet/linkout?suffix=b12&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=2404438")
javascript:newWindow("/servlet/linkout?suffix=b12&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=2404438")
javascript:newWindow("/servlet/linkout?suffix=b12&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0003-0805%2526vol%253D141%2526firstpage%253D2")
javascript:newWindow("/servlet/linkout?suffix=b12&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0003-0805%2526vol%253D141%2526firstpage%253D2")
javascript:newWindow("/servlet/linkout?suffix=b12&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0003-0805%2526vol%253D141%2526firstpage%253D2")
javascript:newWindow("/servlet/linkout?suffix=b13&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1016%252FS0091-6749%252805%252980037-5")
javascript:newWindow("/servlet/linkout?suffix=b13&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1016%252FS0091-6749%252805%252980037-5")
javascript:newWindow("/servlet/linkout?suffix=b13&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1016%252FS0091-6749%252805%252980037-5")
javascript:newWindow("/servlet/linkout?suffix=b13&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1016%252FS0091-6749%252805%252980037-5")
javascript:newWindow("/servlet/linkout?suffix=b13&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=1730837")
javascript:newWindow("/servlet/linkout?suffix=b13&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=1730837")
javascript:newWindow("/servlet/linkout?suffix=b13&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=1730837")
javascript:newWindow("/servlet/linkout?suffix=b13&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=1730837")
javascript:newWindow("/servlet/linkout?suffix=b13&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1992GZ90800003")
javascript:newWindow("/servlet/linkout?suffix=b13&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1992GZ90800003")
javascript:newWindow("/servlet/linkout?suffix=b13&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1992GZ90800003")
javascript:newWindow("/servlet/linkout?suffix=b13&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0091-6749%2526vol%253D89%2526firstpage%253D23")
javascript:newWindow("/servlet/linkout?suffix=b13&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0091-6749%2526vol%253D89%2526firstpage%253D23")
javascript:newWindow("/servlet/linkout?suffix=b13&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0091-6749%2526vol%253D89%2526firstpage%253D23")
javascript:newWindow("/servlet/linkout?suffix=b14&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=1541124")
javascript:newWindow("/servlet/linkout?suffix=b14&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=1541124")
javascript:newWindow("/servlet/linkout?suffix=b14&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=1541124")
javascript:newWindow("/servlet/linkout?suffix=b14&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=1541124")
javascript:newWindow("/servlet/linkout?suffix=b14&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1992HG78400012")
javascript:newWindow("/servlet/linkout?suffix=b14&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1992HG78400012")
javascript:newWindow("/servlet/linkout?suffix=b14&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1992HG78400012")
javascript:newWindow("/servlet/linkout?suffix=b15&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=7691882")
javascript:newWindow("/servlet/linkout?suffix=b15&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=7691882")
javascript:newWindow("/servlet/linkout?suffix=b15&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=7691882")
javascript:newWindow("/servlet/linkout?suffix=b15&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=7691882")
javascript:newWindow("/servlet/linkout?suffix=b15&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1993MB16600009")
javascript:newWindow("/servlet/linkout?suffix=b15&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1993MB16600009")
javascript:newWindow("/servlet/linkout?suffix=b15&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1993MB16600009")
javascript:newWindow("/servlet/linkout?suffix=b16&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1038%252F370367a0")
javascript:newWindow("/servlet/linkout?suffix=b16&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1038%252F370367a0")
javascript:newWindow("/servlet/linkout?suffix=b16&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1038%252F370367a0")
javascript:newWindow("/servlet/linkout?suffix=b16&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1038%252F370367a0")
javascript:newWindow("/servlet/linkout?suffix=b16&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8047141")
javascript:newWindow("/servlet/linkout?suffix=b16&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8047141")
javascript:newWindow("/servlet/linkout?suffix=b16&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8047141")
javascript:newWindow("/servlet/linkout?suffix=b16&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8047141")
javascript:newWindow("/servlet/linkout?suffix=b16&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1994PA30400054")
javascript:newWindow("/servlet/linkout?suffix=b16&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1994PA30400054")
javascript:newWindow("/servlet/linkout?suffix=b16&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1994PA30400054")
javascript:newWindow("/servlet/linkout?suffix=b16&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0028-0836%2526vol%253D370%2526firstpage%253D367")
javascript:newWindow("/servlet/linkout?suffix=b16&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0028-0836%2526vol%253D370%2526firstpage%253D367")
javascript:newWindow("/servlet/linkout?suffix=b16&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0028-0836%2526vol%253D370%2526firstpage%253D367")


Blackwell Synergy: Clin Exp Allergy, Vol 29, Issue s2, pp. 37-47: Animal models of asthma and chronic bronchitis (Full Text)

17 
  

Mehlhop PD, Vanderijn M, Goldberg AB. Allergen-induced bronchial hyperreactivity and eosinophilic inflammation occur in the absence of IgE in 
a mouse model of asthma. Proc Natl Acad Sci USA 1997; 94:1344–9.
CrossRef 
Abstract

 MEDLINE 
Abstract

 ISI Abstract  CSA Abstract  

18 
  

Larsen GL, Renz H, Loader JE, Bradley KL, Gelfand EW. Airway response to electrical field stimulation in sensitized inbred mice. Passive 
transfer of increased responsiveness with peribronchial lymph nodes. J Clin Invest 1992; 89:747–52.
MEDLINE 
Abstract

 ISI Abstract  CSA Abstract  

19 
  

Renz H, Smith HR, Henson JE. Aerosolized antigen exposure without adjuvant causes increased IgE production and increased airway 
responsiveness in the mouse. J Allergy Clin Immunol 1992; 89:1127–38.
CrossRef 
Abstract

 MEDLINE 
Abstract

 ISI Abstract  CSA Abstract  

20 
  

Hamelmann E, Vella AT, Oshiba A. Allergic airway sensitization induces T cell activation but not airway hyperresponsiveness in B cell-deficient 
mice. Proc Natl Acad Sci USA 1997; 94:1350–5.
CrossRef 
Abstract

 MEDLINE 
Abstract

 ISI Abstract  CSA Abstract  

21 
  

Hamelmann E, Oshiba A, Loader J. Anti-interleukin-5 antibody prevents airway hyperresponsiveness in a murine model of airway sensitization. 
Am J Respir Crit Care Med 1997; 155:819–25.
MEDLINE 
Abstract

 ISI Abstract  

22 
  

Hamelmann E, Oshiba A, Schwarze J. Allergen-specific IgE and IL-5 are essential for the development of airway hyperresponsiveness. Am J 
Respir Cell Molec Biol 1997; 16:674–82.
MEDLINE 
Abstract

 ISI Abstract  

23 
  

Takeda K, Hamelmann E, Joetham A. Development of eosinophilic airway inflammation and airway hyperresponsiveness in mast cell-deficient 
mice. J Exp Med 1997; 186:449–54.
CrossRef 
Abstract

 MEDLINE 
Abstract

 ISI Abstract  CSA Abstract  

24 
  

Corry DB, Folkesson HG, Warnock ML. Interleukin 4, but not interleukin 5 or eosinophils, is required in a murine model of acute airway 
hyperreactivity. J Exp Med 1996; 183:109–17.
CrossRef 
Abstract

 MEDLINE 
Abstract

 ISI Abstract  CSA Abstract  

25 
  

Foster PS, Hogan SP, Ramsay AJ, Matthaei KI, Young IG. Interleukin 5 deficiency abolishes eosinophilia, airways hyperreactivity, and lung 
damage in a mouse asthma model. J Exp Med 1996; 183:195–201.
CrossRef 
Abstract

 MEDLINE 
Abstract

 ISI Abstract  CSA Abstract  

26 
  

Eum SY, Creminon C, Haile S, Lefort J, Vargaftig BB. Inhibition of airways inflammation by dexamethasone is followed by reduced bronchial 
hyperreactivity in BP2 mice. Clin Exp Allergy 1996; 26:971–9.
SYNERGY 
Abstract

 MEDLINE 
Abstract

 ISI Abstract  

27 
  

Konno S, Adachi M, Matsuura T. Bronchial reactivity to methacholine and serotonin in six inred mouse strains. Arerugi 1993; 42:42–7.
MEDLINE 
Abstract

 

file:///D|/Adriano%20lavoro/LMW%20Storici/Spulciati/CEA%201997-1998-1999%20HMW/1999-29S-37-47.htm (10 di 15)09/01/2007 23.35.06

javascript:newWindow("/servlet/linkout?suffix=b17&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1073%252Fpnas.94.4.1344")
javascript:newWindow("/servlet/linkout?suffix=b17&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1073%252Fpnas.94.4.1344")
javascript:newWindow("/servlet/linkout?suffix=b17&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1073%252Fpnas.94.4.1344")
javascript:newWindow("/servlet/linkout?suffix=b17&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1073%252Fpnas.94.4.1344")
javascript:newWindow("/servlet/linkout?suffix=b17&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=9037055")
javascript:newWindow("/servlet/linkout?suffix=b17&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=9037055")
javascript:newWindow("/servlet/linkout?suffix=b17&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=9037055")
javascript:newWindow("/servlet/linkout?suffix=b17&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=9037055")
javascript:newWindow("/servlet/linkout?suffix=b17&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1997WJ62100053")
javascript:newWindow("/servlet/linkout?suffix=b17&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1997WJ62100053")
javascript:newWindow("/servlet/linkout?suffix=b17&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1997WJ62100053")
javascript:newWindow("/servlet/linkout?suffix=b17&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0027-8424%2526vol%253D94%2526firstpage%253D1344")
javascript:newWindow("/servlet/linkout?suffix=b17&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0027-8424%2526vol%253D94%2526firstpage%253D1344")
javascript:newWindow("/servlet/linkout?suffix=b17&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0027-8424%2526vol%253D94%2526firstpage%253D1344")
javascript:newWindow("/servlet/linkout?suffix=b18&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=1541669")
javascript:newWindow("/servlet/linkout?suffix=b18&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=1541669")
javascript:newWindow("/servlet/linkout?suffix=b18&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=1541669")
javascript:newWindow("/servlet/linkout?suffix=b18&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=1541669")
javascript:newWindow("/servlet/linkout?suffix=b18&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1992HH51300005")
javascript:newWindow("/servlet/linkout?suffix=b18&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1992HH51300005")
javascript:newWindow("/servlet/linkout?suffix=b18&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1992HH51300005")
javascript:newWindow("/servlet/linkout?suffix=b18&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0021-9738%2526vol%253D89%2526firstpage%253D747")
javascript:newWindow("/servlet/linkout?suffix=b18&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0021-9738%2526vol%253D89%2526firstpage%253D747")
javascript:newWindow("/servlet/linkout?suffix=b18&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0021-9738%2526vol%253D89%2526firstpage%253D747")
javascript:newWindow("/servlet/linkout?suffix=b19&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1016%252F0091-6749%252892%252990296-E")
javascript:newWindow("/servlet/linkout?suffix=b19&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1016%252F0091-6749%252892%252990296-E")
javascript:newWindow("/servlet/linkout?suffix=b19&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1016%252F0091-6749%252892%252990296-E")
javascript:newWindow("/servlet/linkout?suffix=b19&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1016%252F0091-6749%252892%252990296-E")
javascript:newWindow("/servlet/linkout?suffix=b19&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=1607548")
javascript:newWindow("/servlet/linkout?suffix=b19&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=1607548")
javascript:newWindow("/servlet/linkout?suffix=b19&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=1607548")
javascript:newWindow("/servlet/linkout?suffix=b19&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=1607548")
javascript:newWindow("/servlet/linkout?suffix=b19&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1992HZ74800007")
javascript:newWindow("/servlet/linkout?suffix=b19&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1992HZ74800007")
javascript:newWindow("/servlet/linkout?suffix=b19&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1992HZ74800007")
javascript:newWindow("/servlet/linkout?suffix=b19&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0091-6749%2526vol%253D89%2526firstpage%253D1127")
javascript:newWindow("/servlet/linkout?suffix=b19&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0091-6749%2526vol%253D89%2526firstpage%253D1127")
javascript:newWindow("/servlet/linkout?suffix=b19&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0091-6749%2526vol%253D89%2526firstpage%253D1127")
javascript:newWindow("/servlet/linkout?suffix=b20&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1073%252Fpnas.94.4.1350")
javascript:newWindow("/servlet/linkout?suffix=b20&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1073%252Fpnas.94.4.1350")
javascript:newWindow("/servlet/linkout?suffix=b20&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1073%252Fpnas.94.4.1350")
javascript:newWindow("/servlet/linkout?suffix=b20&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1073%252Fpnas.94.4.1350")
javascript:newWindow("/servlet/linkout?suffix=b20&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=9037056")
javascript:newWindow("/servlet/linkout?suffix=b20&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=9037056")
javascript:newWindow("/servlet/linkout?suffix=b20&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=9037056")
javascript:newWindow("/servlet/linkout?suffix=b20&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=9037056")
javascript:newWindow("/servlet/linkout?suffix=b20&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1997WJ62100054")
javascript:newWindow("/servlet/linkout?suffix=b20&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1997WJ62100054")
javascript:newWindow("/servlet/linkout?suffix=b20&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1997WJ62100054")
javascript:newWindow("/servlet/linkout?suffix=b20&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0027-8424%2526vol%253D94%2526firstpage%253D1350")
javascript:newWindow("/servlet/linkout?suffix=b20&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0027-8424%2526vol%253D94%2526firstpage%253D1350")
javascript:newWindow("/servlet/linkout?suffix=b20&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0027-8424%2526vol%253D94%2526firstpage%253D1350")
javascript:newWindow("/servlet/linkout?suffix=b21&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=9117011")
javascript:newWindow("/servlet/linkout?suffix=b21&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=9117011")
javascript:newWindow("/servlet/linkout?suffix=b21&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=9117011")
javascript:newWindow("/servlet/linkout?suffix=b21&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=9117011")
javascript:newWindow("/servlet/linkout?suffix=b21&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1997WN85700007")
javascript:newWindow("/servlet/linkout?suffix=b21&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1997WN85700007")
javascript:newWindow("/servlet/linkout?suffix=b21&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1997WN85700007")
javascript:newWindow("/servlet/linkout?suffix=b22&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=9191469")
javascript:newWindow("/servlet/linkout?suffix=b22&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=9191469")
javascript:newWindow("/servlet/linkout?suffix=b22&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=9191469")
javascript:newWindow("/servlet/linkout?suffix=b22&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=9191469")
javascript:newWindow("/servlet/linkout?suffix=b22&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1997XE82000007")
javascript:newWindow("/servlet/linkout?suffix=b22&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1997XE82000007")
javascript:newWindow("/servlet/linkout?suffix=b22&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1997XE82000007")
javascript:newWindow("/servlet/linkout?suffix=b23&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1084%252Fjem.186.3.449")
javascript:newWindow("/servlet/linkout?suffix=b23&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1084%252Fjem.186.3.449")
javascript:newWindow("/servlet/linkout?suffix=b23&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1084%252Fjem.186.3.449")
javascript:newWindow("/servlet/linkout?suffix=b23&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1084%252Fjem.186.3.449")
javascript:newWindow("/servlet/linkout?suffix=b23&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=9236197")
javascript:newWindow("/servlet/linkout?suffix=b23&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=9236197")
javascript:newWindow("/servlet/linkout?suffix=b23&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=9236197")
javascript:newWindow("/servlet/linkout?suffix=b23&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=9236197")
javascript:newWindow("/servlet/linkout?suffix=b23&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1997XP99800013")
javascript:newWindow("/servlet/linkout?suffix=b23&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1997XP99800013")
javascript:newWindow("/servlet/linkout?suffix=b23&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1997XP99800013")
javascript:newWindow("/servlet/linkout?suffix=b23&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0022-1007%2526vol%253D186%2526firstpage%253D449")
javascript:newWindow("/servlet/linkout?suffix=b23&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0022-1007%2526vol%253D186%2526firstpage%253D449")
javascript:newWindow("/servlet/linkout?suffix=b23&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0022-1007%2526vol%253D186%2526firstpage%253D449")
javascript:newWindow("/servlet/linkout?suffix=b24&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1084%252Fjem.183.1.109")
javascript:newWindow("/servlet/linkout?suffix=b24&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1084%252Fjem.183.1.109")
javascript:newWindow("/servlet/linkout?suffix=b24&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1084%252Fjem.183.1.109")
javascript:newWindow("/servlet/linkout?suffix=b24&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1084%252Fjem.183.1.109")
javascript:newWindow("/servlet/linkout?suffix=b24&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8551213")
javascript:newWindow("/servlet/linkout?suffix=b24&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8551213")
javascript:newWindow("/servlet/linkout?suffix=b24&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8551213")
javascript:newWindow("/servlet/linkout?suffix=b24&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8551213")
javascript:newWindow("/servlet/linkout?suffix=b24&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1996TP36500012")
javascript:newWindow("/servlet/linkout?suffix=b24&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1996TP36500012")
javascript:newWindow("/servlet/linkout?suffix=b24&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1996TP36500012")
javascript:newWindow("/servlet/linkout?suffix=b24&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0022-1007%2526vol%253D183%2526firstpage%253D109%2526iss%253D1")
javascript:newWindow("/servlet/linkout?suffix=b24&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0022-1007%2526vol%253D183%2526firstpage%253D109%2526iss%253D1")
javascript:newWindow("/servlet/linkout?suffix=b24&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0022-1007%2526vol%253D183%2526firstpage%253D109%2526iss%253D1")
javascript:newWindow("/servlet/linkout?suffix=b25&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1084%252Fjem.183.1.195")
javascript:newWindow("/servlet/linkout?suffix=b25&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1084%252Fjem.183.1.195")
javascript:newWindow("/servlet/linkout?suffix=b25&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1084%252Fjem.183.1.195")
javascript:newWindow("/servlet/linkout?suffix=b25&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1084%252Fjem.183.1.195")
javascript:newWindow("/servlet/linkout?suffix=b25&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8551223")
javascript:newWindow("/servlet/linkout?suffix=b25&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8551223")
javascript:newWindow("/servlet/linkout?suffix=b25&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8551223")
javascript:newWindow("/servlet/linkout?suffix=b25&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8551223")
javascript:newWindow("/servlet/linkout?suffix=b25&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1996TP36500021")
javascript:newWindow("/servlet/linkout?suffix=b25&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1996TP36500021")
javascript:newWindow("/servlet/linkout?suffix=b25&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1996TP36500021")
javascript:newWindow("/servlet/linkout?suffix=b25&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0022-1007%2526vol%253D183%2526firstpage%253D195")
javascript:newWindow("/servlet/linkout?suffix=b25&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0022-1007%2526vol%253D183%2526firstpage%253D195")
javascript:newWindow("/servlet/linkout?suffix=b25&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0022-1007%2526vol%253D183%2526firstpage%253D195")
javascript:newWindow("/servlet/linkout?suffix=b26&dbid=4&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1111%252Fj.1365-2222.1996.tb00635.x")
javascript:newWindow("/servlet/linkout?suffix=b26&dbid=4&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1111%252Fj.1365-2222.1996.tb00635.x")
javascript:newWindow("/servlet/linkout?suffix=b26&dbid=4&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1111%252Fj.1365-2222.1996.tb00635.x")
javascript:newWindow("/servlet/linkout?suffix=b26&dbid=4&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1111%252Fj.1365-2222.1996.tb00635.x")
javascript:newWindow("/servlet/linkout?suffix=b26&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8877165")
javascript:newWindow("/servlet/linkout?suffix=b26&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8877165")
javascript:newWindow("/servlet/linkout?suffix=b26&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8877165")
javascript:newWindow("/servlet/linkout?suffix=b26&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8877165")
javascript:newWindow("/servlet/linkout?suffix=b26&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1996VE52300017")
javascript:newWindow("/servlet/linkout?suffix=b26&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1996VE52300017")
javascript:newWindow("/servlet/linkout?suffix=b26&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1996VE52300017")
javascript:newWindow("/servlet/linkout?suffix=b27&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8457166")
javascript:newWindow("/servlet/linkout?suffix=b27&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8457166")
javascript:newWindow("/servlet/linkout?suffix=b27&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8457166")
javascript:newWindow("/servlet/linkout?suffix=b27&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8457166")


Blackwell Synergy: Clin Exp Allergy, Vol 29, Issue s2, pp. 37-47: Animal models of asthma and chronic bronchitis (Full Text)

28 
  

Ewart SL, Mitzner W, Disilvestre DA, Meyers DA, Levitt RC. Airway hyperresponsiveness to acetylcholine: segregation analysis and evidence 
for linkage to murine chromosome 6. Am J Respir Cell Molec Biol 1996; 14:487–95.
MEDLINE 
Abstract

 ISI Abstract  

29 
  

Nicolaides NC, Holroyd KJ, Ewart SL. Interleukin 9: a candidate gene for asthma. Proc Natl Acad Sci USA 1997; 94:13175–80.
CrossRef 
Abstract

 MEDLINE 
Abstract

 ISI Abstract  CSA Abstract  

30 
  

De Sanctis GT, Merchant M, Beier DR. Quantitative locus anal airway hyperresponsiveness a/JC57BL/6J mice. Nat Genet 1995; 11:150–4.
MEDLINE 
Abstract

 

31 
  

Lander ES, Green P, Abrahamson J. MAPMAKER: an interactive computer package for constructing primary genetic linkage maps of 
experimental and natural populations. Genomics 1987; 1:174–81.
CrossRef 
Abstract

 MEDLINE 
Abstract

 

32 
  

Dietrich W, Katz H, Lincoln SE. A genetic map of the mouse suitable for typing intraspecific crosses. Genet 1992; 131:423–47.
MEDLINE 
Abstract

 ISI Abstract  

33 
  

Martin TR, Gerard NP, Galli SJ, Drazen JM. Pulmonary responses to bronchoconstrictor agonists in the mouse. J Appl Physiol 1988; 64:2318–
23.
MEDLINE 
Abstract

 ISI Abstract  

34 
  

Lander ES, Kruglyak L. Genetic dissection of complex traits: Guidelines for interpreting and reporting linkage results. Nature Genet 1995; 
11:241–7.
CrossRef 
Abstract

 MEDLINE 
Abstract

 ISI Abstract  CSA Abstract  

35 
  

Man SF, Hulbert WC, Man G, Mok K, Williams DJ. Effects of SO2 exposure on canine pulmonary epithelial functions. Exp Lung Res 1989; 
15:181–98.
MEDLINE 
Abstract

 ISI Abstract  

36 
  

Hulbert WC, Man SF, Rosychuk MK, Brayhook G, Mehta JG. The response phase-the first six hours after acute airway injury by SO2 inhalation: 
an in vivo and in vitro study. Scanning Microscopy 1989; 3:369–78.
MEDLINE 
Abstract

 

37 
  

Long NC, Shore SA. Effect of capsaicin pretreatment on bronchoalveolar cells recovered from rats during SO2 induction of chronic bronchitis. 
Am Rev Respir Dis 1994; 147 s2:A72 (abstract).

38 
  

Lamb D, Reid L. Mitotic rates, goblet cell increase and histochemical changes in mucus in rat bronchial epithelium during exposure to sulphur 
dioxide. J Pathol Bacteriol 1968; 96:97–111.
MEDLINE 
Abstract

 

39 
  

Miller ML, Andringa A, Rafales L, Vinegar A. Effect of exposure to 500 ppm sulfur dioxide on the lungs of the ferret. Respiration 1985; 48:346–
54.
MEDLINE 
Abstract

 ISI Abstract  

file:///D|/Adriano%20lavoro/LMW%20Storici/Spulciati/CEA%201997-1998-1999%20HMW/1999-29S-37-47.htm (11 di 15)09/01/2007 23.35.06

javascript:newWindow("/servlet/linkout?suffix=b28&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8624254")
javascript:newWindow("/servlet/linkout?suffix=b28&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8624254")
javascript:newWindow("/servlet/linkout?suffix=b28&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8624254")
javascript:newWindow("/servlet/linkout?suffix=b28&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8624254")
javascript:newWindow("/servlet/linkout?suffix=b28&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1996UJ61600011")
javascript:newWindow("/servlet/linkout?suffix=b28&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1996UJ61600011")
javascript:newWindow("/servlet/linkout?suffix=b28&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1996UJ61600011")
javascript:newWindow("/servlet/linkout?suffix=b29&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1073%252Fpnas.94.24.13175")
javascript:newWindow("/servlet/linkout?suffix=b29&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1073%252Fpnas.94.24.13175")
javascript:newWindow("/servlet/linkout?suffix=b29&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1073%252Fpnas.94.24.13175")
javascript:newWindow("/servlet/linkout?suffix=b29&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1073%252Fpnas.94.24.13175")
javascript:newWindow("/servlet/linkout?suffix=b29&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=9371819")
javascript:newWindow("/servlet/linkout?suffix=b29&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=9371819")
javascript:newWindow("/servlet/linkout?suffix=b29&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=9371819")
javascript:newWindow("/servlet/linkout?suffix=b29&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=9371819")
javascript:newWindow("/servlet/linkout?suffix=b29&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1997YJ45600086")
javascript:newWindow("/servlet/linkout?suffix=b29&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1997YJ45600086")
javascript:newWindow("/servlet/linkout?suffix=b29&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1997YJ45600086")
javascript:newWindow("/servlet/linkout?suffix=b29&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0027-8424%2526vol%253D94%2526firstpage%253D13175")
javascript:newWindow("/servlet/linkout?suffix=b29&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0027-8424%2526vol%253D94%2526firstpage%253D13175")
javascript:newWindow("/servlet/linkout?suffix=b29&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0027-8424%2526vol%253D94%2526firstpage%253D13175")
javascript:newWindow("/servlet/linkout?suffix=b30&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=7550342")
javascript:newWindow("/servlet/linkout?suffix=b30&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=7550342")
javascript:newWindow("/servlet/linkout?suffix=b30&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=7550342")
javascript:newWindow("/servlet/linkout?suffix=b30&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=7550342")
javascript:newWindow("/servlet/linkout?suffix=b31&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1016%252F0888-7543%252887%252990010-3")
javascript:newWindow("/servlet/linkout?suffix=b31&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1016%252F0888-7543%252887%252990010-3")
javascript:newWindow("/servlet/linkout?suffix=b31&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1016%252F0888-7543%252887%252990010-3")
javascript:newWindow("/servlet/linkout?suffix=b31&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1016%252F0888-7543%252887%252990010-3")
javascript:newWindow("/servlet/linkout?suffix=b31&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3692487")
javascript:newWindow("/servlet/linkout?suffix=b31&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3692487")
javascript:newWindow("/servlet/linkout?suffix=b31&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3692487")
javascript:newWindow("/servlet/linkout?suffix=b31&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3692487")
javascript:newWindow("/servlet/linkout?suffix=b32&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=1353738")
javascript:newWindow("/servlet/linkout?suffix=b32&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=1353738")
javascript:newWindow("/servlet/linkout?suffix=b32&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=1353738")
javascript:newWindow("/servlet/linkout?suffix=b32&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=1353738")
javascript:newWindow("/servlet/linkout?suffix=b32&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1992HW75900017")
javascript:newWindow("/servlet/linkout?suffix=b32&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1992HW75900017")
javascript:newWindow("/servlet/linkout?suffix=b32&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1992HW75900017")
javascript:newWindow("/servlet/linkout?suffix=b33&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=2457008")
javascript:newWindow("/servlet/linkout?suffix=b33&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=2457008")
javascript:newWindow("/servlet/linkout?suffix=b33&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=2457008")
javascript:newWindow("/servlet/linkout?suffix=b33&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=2457008")
javascript:newWindow("/servlet/linkout?suffix=b33&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1988N882300009")
javascript:newWindow("/servlet/linkout?suffix=b33&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1988N882300009")
javascript:newWindow("/servlet/linkout?suffix=b33&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1988N882300009")
javascript:newWindow("/servlet/linkout?suffix=b34&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1038%252Fng1195-241")
javascript:newWindow("/servlet/linkout?suffix=b34&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1038%252Fng1195-241")
javascript:newWindow("/servlet/linkout?suffix=b34&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1038%252Fng1195-241")
javascript:newWindow("/servlet/linkout?suffix=b34&dbid=16&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=10.1038%252Fng1195-241")
javascript:newWindow("/servlet/linkout?suffix=b34&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=7581446")
javascript:newWindow("/servlet/linkout?suffix=b34&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=7581446")
javascript:newWindow("/servlet/linkout?suffix=b34&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=7581446")
javascript:newWindow("/servlet/linkout?suffix=b34&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=7581446")
javascript:newWindow("/servlet/linkout?suffix=b34&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1995TC63900011")
javascript:newWindow("/servlet/linkout?suffix=b34&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1995TC63900011")
javascript:newWindow("/servlet/linkout?suffix=b34&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1995TC63900011")
javascript:newWindow("/servlet/linkout?suffix=b34&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D1061-4036%2526vol%253D11%2526firstpage%253D241")
javascript:newWindow("/servlet/linkout?suffix=b34&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D1061-4036%2526vol%253D11%2526firstpage%253D241")
javascript:newWindow("/servlet/linkout?suffix=b34&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D1061-4036%2526vol%253D11%2526firstpage%253D241")
javascript:newWindow("/servlet/linkout?suffix=b35&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=2651101")
javascript:newWindow("/servlet/linkout?suffix=b35&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=2651101")
javascript:newWindow("/servlet/linkout?suffix=b35&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=2651101")
javascript:newWindow("/servlet/linkout?suffix=b35&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=2651101")
javascript:newWindow("/servlet/linkout?suffix=b35&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1989T941300003")
javascript:newWindow("/servlet/linkout?suffix=b35&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1989T941300003")
javascript:newWindow("/servlet/linkout?suffix=b35&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1989T941300003")
javascript:newWindow("/servlet/linkout?suffix=b36&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=2740874")
javascript:newWindow("/servlet/linkout?suffix=b36&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=2740874")
javascript:newWindow("/servlet/linkout?suffix=b36&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=2740874")
javascript:newWindow("/servlet/linkout?suffix=b36&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=2740874")
javascript:newWindow("/servlet/linkout?suffix=b38&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=5667859")
javascript:newWindow("/servlet/linkout?suffix=b38&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=5667859")
javascript:newWindow("/servlet/linkout?suffix=b38&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=5667859")
javascript:newWindow("/servlet/linkout?suffix=b38&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=5667859")
javascript:newWindow("/servlet/linkout?suffix=b39&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=4081352")
javascript:newWindow("/servlet/linkout?suffix=b39&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=4081352")
javascript:newWindow("/servlet/linkout?suffix=b39&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=4081352")
javascript:newWindow("/servlet/linkout?suffix=b39&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=4081352")
javascript:newWindow("/servlet/linkout?suffix=b39&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1985AVN7400008")
javascript:newWindow("/servlet/linkout?suffix=b39&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1985AVN7400008")
javascript:newWindow("/servlet/linkout?suffix=b39&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1985AVN7400008")


Blackwell Synergy: Clin Exp Allergy, Vol 29, Issue s2, pp. 37-47: Animal models of asthma and chronic bronchitis (Full Text)

40 
  

Vai F, Fournier MF, Lafuma JC, Touaty E, Pariente R. SO2-induced bronchopathy in the rat: abnormal permeability of the bronchial epithelium 
in vivo and in vitro after anatomic recovery. Am Rev Respir Dis 1980; 121:851–8.
MEDLINE 
Abstract

 

41 
  

Reid LM. An experimental study of hypersecretion of mucus in the bronchial tree. Br J Exp Path 1963; 44:437–45.
MEDLINE 
Abstract

 

42 
  

Shore S, Kobzik L, Long NC. Increased airway responsiveness to inhaled methacholine in a rat model of chronic bronchitis. Am J Respir Crit 
Care Med 1995; 151:1931–8.
MEDLINE 
Abstract

 ISI Abstract  

43 
  

Jany B, Gallup M, Tsuda T, Basbaum C. Mucin gene expression in rat airways following infection and irritation. Biochem Biophys Res Commun 
1991; 181:1–8.
MEDLINE 
Abstract

 ISI Abstract  CSA Abstract  

44 
  

Knauss HJ, Medici TC, Chodosh S, Robinson WE. Cell vs. noncell airway temporal response in rats exposed to sulfur dioxide. Arch Environ 
Health 1976; 31:241–7.
MEDLINE 
Abstract

 ISI Abstract  

45 
  

Lightowler NM, Williams JR. Tracheal mucus flow rates in experimental bronchitis in rats. Br J Exp Pathol 1969; 50:139–49.
MEDLINE 
Abstract

 

46 
  

Broillet A, White R, Ventrone R, Giessinger N. Efficacy of fenspiride in alleviating SO2 induced chronic bronchitis in rats and allergic rhinitis in 
guinea pigs. Rhinol 1988; 4 (Suppl.):75–83.

47 
  

Clark JN, Dalbey WE, Stephenson KB. Effect of sulfur dioxide on the morphology and mucin biosynthesis by the rat trachea. J Environ Pathol 
Toxicol 1980; 4:197–207.
MEDLINE 
Abstract

 

48 
  

Chakrin LW, Saunders LZ. Experimental chronic bronchitis. Pathol Dog Lab Invest 1974; 30:145–54.
MEDLINE 
Abstract

 ISI Abstract  

49 
  

Pon DJ, van Staden CJ, Rodger IW. Hypertrophic and hyperplastic changes of mucus-secreting epithelial cells in rat airways: assessment using 
a novel, rapid, and simple technique. Am J Respir Cell Mol Biol 1994; 10:625–34.
MEDLINE 
Abstract

 ISI Abstract  

50 
  

Bhaskar KR, Drazen JM, O'Sullivan DD, Scanlon PM, Reid LM. Transition from normal to hypersecretory bronchial mucus in a canine model of 
bronchitis: changes in yield and composition. Exp Lung Res 1988; 14:101–20.
MEDLINE 
Abstract

 ISI Abstract  

51 
  

Koshino T, Bhaskar KR, Reid LM. Recovery of an epitope recognized by a novel monoclonal antibody from airway lavage during experimental 
induction of chronic bronchitis. Am J Respir Cell Mol Biol 1990; 2:453–62.
MEDLINE 
Abstract

 ISI Abstract  

file:///D|/Adriano%20lavoro/LMW%20Storici/Spulciati/CEA%201997-1998-1999%20HMW/1999-29S-37-47.htm (12 di 15)09/01/2007 23.35.06

javascript:newWindow("/servlet/linkout?suffix=b40&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=7406320")
javascript:newWindow("/servlet/linkout?suffix=b40&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=7406320")
javascript:newWindow("/servlet/linkout?suffix=b40&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=7406320")
javascript:newWindow("/servlet/linkout?suffix=b40&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=7406320")
javascript:newWindow("/servlet/linkout?suffix=b41&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=14079017")
javascript:newWindow("/servlet/linkout?suffix=b41&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=14079017")
javascript:newWindow("/servlet/linkout?suffix=b41&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=14079017")
javascript:newWindow("/servlet/linkout?suffix=b41&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=14079017")
javascript:newWindow("/servlet/linkout?suffix=b42&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=7767542")
javascript:newWindow("/servlet/linkout?suffix=b42&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=7767542")
javascript:newWindow("/servlet/linkout?suffix=b42&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=7767542")
javascript:newWindow("/servlet/linkout?suffix=b42&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=7767542")
javascript:newWindow("/servlet/linkout?suffix=b42&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1995RB34600036")
javascript:newWindow("/servlet/linkout?suffix=b42&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1995RB34600036")
javascript:newWindow("/servlet/linkout?suffix=b42&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1995RB34600036")
javascript:newWindow("/servlet/linkout?suffix=b43&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=1659805")
javascript:newWindow("/servlet/linkout?suffix=b43&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=1659805")
javascript:newWindow("/servlet/linkout?suffix=b43&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=1659805")
javascript:newWindow("/servlet/linkout?suffix=b43&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=1659805")
javascript:newWindow("/servlet/linkout?suffix=b43&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1991GR96100001")
javascript:newWindow("/servlet/linkout?suffix=b43&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1991GR96100001")
javascript:newWindow("/servlet/linkout?suffix=b43&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1991GR96100001")
javascript:newWindow("/servlet/linkout?suffix=b43&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0006-291X%2526vol%253D181%2526firstpage%253D1")
javascript:newWindow("/servlet/linkout?suffix=b43&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0006-291X%2526vol%253D181%2526firstpage%253D1")
javascript:newWindow("/servlet/linkout?suffix=b43&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0006-291X%2526vol%253D181%2526firstpage%253D1")
javascript:newWindow("/servlet/linkout?suffix=b44&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=973737")
javascript:newWindow("/servlet/linkout?suffix=b44&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=973737")
javascript:newWindow("/servlet/linkout?suffix=b44&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=973737")
javascript:newWindow("/servlet/linkout?suffix=b44&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=973737")
javascript:newWindow("/servlet/linkout?suffix=b44&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1976CJ09100003")
javascript:newWindow("/servlet/linkout?suffix=b44&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1976CJ09100003")
javascript:newWindow("/servlet/linkout?suffix=b44&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1976CJ09100003")
javascript:newWindow("/servlet/linkout?suffix=b45&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=5772066")
javascript:newWindow("/servlet/linkout?suffix=b45&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=5772066")
javascript:newWindow("/servlet/linkout?suffix=b45&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=5772066")
javascript:newWindow("/servlet/linkout?suffix=b45&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=5772066")
javascript:newWindow("/servlet/linkout?suffix=b47&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=6783725")
javascript:newWindow("/servlet/linkout?suffix=b47&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=6783725")
javascript:newWindow("/servlet/linkout?suffix=b47&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=6783725")
javascript:newWindow("/servlet/linkout?suffix=b47&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=6783725")
javascript:newWindow("/servlet/linkout?suffix=b48&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=4591679")
javascript:newWindow("/servlet/linkout?suffix=b48&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=4591679")
javascript:newWindow("/servlet/linkout?suffix=b48&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=4591679")
javascript:newWindow("/servlet/linkout?suffix=b48&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=4591679")
javascript:newWindow("/servlet/linkout?suffix=b48&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1974S346700005")
javascript:newWindow("/servlet/linkout?suffix=b48&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1974S346700005")
javascript:newWindow("/servlet/linkout?suffix=b48&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1974S346700005")
javascript:newWindow("/servlet/linkout?suffix=b49&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=7516172")
javascript:newWindow("/servlet/linkout?suffix=b49&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=7516172")
javascript:newWindow("/servlet/linkout?suffix=b49&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=7516172")
javascript:newWindow("/servlet/linkout?suffix=b49&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=7516172")
javascript:newWindow("/servlet/linkout?suffix=b49&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1994NX98600005")
javascript:newWindow("/servlet/linkout?suffix=b49&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1994NX98600005")
javascript:newWindow("/servlet/linkout?suffix=b49&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1994NX98600005")
javascript:newWindow("/servlet/linkout?suffix=b50&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3342778")
javascript:newWindow("/servlet/linkout?suffix=b50&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3342778")
javascript:newWindow("/servlet/linkout?suffix=b50&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3342778")
javascript:newWindow("/servlet/linkout?suffix=b50&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3342778")
javascript:newWindow("/servlet/linkout?suffix=b50&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1988L943700007")
javascript:newWindow("/servlet/linkout?suffix=b50&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1988L943700007")
javascript:newWindow("/servlet/linkout?suffix=b50&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1988L943700007")
javascript:newWindow("/servlet/linkout?suffix=b51&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=1692718")
javascript:newWindow("/servlet/linkout?suffix=b51&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=1692718")
javascript:newWindow("/servlet/linkout?suffix=b51&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=1692718")
javascript:newWindow("/servlet/linkout?suffix=b51&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=1692718")
javascript:newWindow("/servlet/linkout?suffix=b51&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1990DJ67300009")
javascript:newWindow("/servlet/linkout?suffix=b51&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1990DJ67300009")
javascript:newWindow("/servlet/linkout?suffix=b51&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1990DJ67300009")


Blackwell Synergy: Clin Exp Allergy, Vol 29, Issue s2, pp. 37-47: Animal models of asthma and chronic bronchitis (Full Text)

52 
  

Litt M, Khan MA, Chakrin LW, Sosnowski G, Wardell JR Effect of chronic sulfur dioxide inhalation on rheological properties of tracheal mucus. 
Biorheol 1976; 13:107–14.
MEDLINE 
Abstract

 ISI Abstract  

53 
  

Sommerhoff CP, Nadel JA, Basbaum CB, Caughey GH. Neutrophil elastase and cathepsin G stimulate secretion from cultured bovine airway 
gland serous cells. J Clin Invest 1990; 85:682–9.
MEDLINE 
Abstract

 ISI Abstract  CSA Abstract  

54 
  

Breuer R, Christensen TG, Lucey EC. Elastase causes secretory discharge in bronchi of hamsters with elastase-induced secretory cell 
metaplasia. Exp Lung Res 1993; 19:273–82.
MEDLINE 
Abstract

 ISI Abstract  

55 
  

Farone A, Huang S, Paulauskis J, Kobzik L. Airway neutrophilia and chemokine mRNA expression in sulfur dioxide-induced bronchitis. Am J 
Respir Cell Mol Biol 1995; 12:345–50.
MEDLINE 
Abstract

 ISI Abstract  

56 
  

Dalhamm T, Strandberg L. Acute effect of sulfur dioxide on the rate of ciliary beat in the trachea of rabbit, in vivo and in vitro, with studies on the 
absorptional capacity of the nasal cavity. Int J Air Poll Water Poll 1961; 4:154–67.

57 
  

Frank NR, Yoder RE, Brain JD, Yokoyama E. SO2 (35S labeled) absorption by the nose and mouth under conditions of varying concentration 
and flow. Arch Environ Health 1969; 18:315–22.
MEDLINE 
Abstract

 ISI Abstract  

58 
  

Shore SA, Kariya ST, Anderson K. Sulfur-dioxide-induced bronchitis in dogs. Effects on airway responsiveness to inhaled and intravenously 
administered methacholine. Am Rev Respir Dis 1987; 135:840–7.
MEDLINE 
Abstract

 

59 
  

Martin TR, Raghu G, Maunder RJ, Springmeyer SC. The effects of chronic bronchitis and chronic air-flow obstruction on lung cell populations 
recovered by bronchoalveolar lavage. Am Rev Respir Dis 1985; 132:254–60.
MEDLINE 
Abstract

 

60 
  

Thompson AB, Daughton D, Robbins RA. Intraluminal airway inflammation in chronic bronchitis. Characterization and correlation with clinical 
parameters. Am Rev Respir Dis 1989; 140:1527–37.
MEDLINE 
Abstract

 

61 
  

Seltzer J, Scanlon PD, Drazen JM, Ingram RH Jr, Reid L. Morphologic correlation of physiologic changes caused by SO2-induced bronchitis in 
dogs. The role of inflammation. Am Rev Respir Dis 1984; 129:790–7.
MEDLINE 
Abstract

 

62 
  

Saetta M, Di Stefano A, Maestrelli P. Activated T-lymphocytes and macrophages in bronchial mucosa of subjects with chronic bronchitis. Am 
Rev Respir Dis 1993; 147:301–6.
MEDLINE 
Abstract

 CSA Abstract  

63 
  

Fournier M, Lebargy F, Le Roy Ladurie F, Lenormand E, Pariente R. Intraepithelial T-lymphocyte subsets in the airways of normal subjects and 
of patients with chronic bronchitis. Am Rev Respir Dis 1989; 140:737–42.
MEDLINE  CSA Abstract  

file:///D|/Adriano%20lavoro/LMW%20Storici/Spulciati/CEA%201997-1998-1999%20HMW/1999-29S-37-47.htm (13 di 15)09/01/2007 23.35.06

javascript:newWindow("/servlet/linkout?suffix=b52&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=938746")
javascript:newWindow("/servlet/linkout?suffix=b52&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=938746")
javascript:newWindow("/servlet/linkout?suffix=b52&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=938746")
javascript:newWindow("/servlet/linkout?suffix=b52&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=938746")
javascript:newWindow("/servlet/linkout?suffix=b52&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1976BN14300004")
javascript:newWindow("/servlet/linkout?suffix=b52&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1976BN14300004")
javascript:newWindow("/servlet/linkout?suffix=b52&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1976BN14300004")
javascript:newWindow("/servlet/linkout?suffix=b53&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=2107207")
javascript:newWindow("/servlet/linkout?suffix=b53&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=2107207")
javascript:newWindow("/servlet/linkout?suffix=b53&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=2107207")
javascript:newWindow("/servlet/linkout?suffix=b53&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=2107207")
javascript:newWindow("/servlet/linkout?suffix=b53&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1990CT38200011")
javascript:newWindow("/servlet/linkout?suffix=b53&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1990CT38200011")
javascript:newWindow("/servlet/linkout?suffix=b53&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1990CT38200011")
javascript:newWindow("/servlet/linkout?suffix=b53&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0021-9738%2526vol%253D85%2526firstpage%253D682")
javascript:newWindow("/servlet/linkout?suffix=b53&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0021-9738%2526vol%253D85%2526firstpage%253D682")
javascript:newWindow("/servlet/linkout?suffix=b53&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0021-9738%2526vol%253D85%2526firstpage%253D682")
javascript:newWindow("/servlet/linkout?suffix=b54&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8467766")
javascript:newWindow("/servlet/linkout?suffix=b54&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8467766")
javascript:newWindow("/servlet/linkout?suffix=b54&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8467766")
javascript:newWindow("/servlet/linkout?suffix=b54&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8467766")
javascript:newWindow("/servlet/linkout?suffix=b54&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1993KU34100011")
javascript:newWindow("/servlet/linkout?suffix=b54&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1993KU34100011")
javascript:newWindow("/servlet/linkout?suffix=b54&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1993KU34100011")
javascript:newWindow("/servlet/linkout?suffix=b55&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=7873201")
javascript:newWindow("/servlet/linkout?suffix=b55&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=7873201")
javascript:newWindow("/servlet/linkout?suffix=b55&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=7873201")
javascript:newWindow("/servlet/linkout?suffix=b55&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=7873201")
javascript:newWindow("/servlet/linkout?suffix=b55&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1995QL38800014")
javascript:newWindow("/servlet/linkout?suffix=b55&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1995QL38800014")
javascript:newWindow("/servlet/linkout?suffix=b55&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1995QL38800014")
javascript:newWindow("/servlet/linkout?suffix=b57&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=4951825")
javascript:newWindow("/servlet/linkout?suffix=b57&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=4951825")
javascript:newWindow("/servlet/linkout?suffix=b57&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=4951825")
javascript:newWindow("/servlet/linkout?suffix=b57&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=4951825")
javascript:newWindow("/servlet/linkout?suffix=b57&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1969C710300005")
javascript:newWindow("/servlet/linkout?suffix=b57&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1969C710300005")
javascript:newWindow("/servlet/linkout?suffix=b57&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1969C710300005")
javascript:newWindow("/servlet/linkout?suffix=b58&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3551705")
javascript:newWindow("/servlet/linkout?suffix=b58&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3551705")
javascript:newWindow("/servlet/linkout?suffix=b58&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3551705")
javascript:newWindow("/servlet/linkout?suffix=b58&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3551705")
javascript:newWindow("/servlet/linkout?suffix=b59&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=4026050")
javascript:newWindow("/servlet/linkout?suffix=b59&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=4026050")
javascript:newWindow("/servlet/linkout?suffix=b59&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=4026050")
javascript:newWindow("/servlet/linkout?suffix=b59&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=4026050")
javascript:newWindow("/servlet/linkout?suffix=b60&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=2604284")
javascript:newWindow("/servlet/linkout?suffix=b60&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=2604284")
javascript:newWindow("/servlet/linkout?suffix=b60&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=2604284")
javascript:newWindow("/servlet/linkout?suffix=b60&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=2604284")
javascript:newWindow("/servlet/linkout?suffix=b61&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=6721277")
javascript:newWindow("/servlet/linkout?suffix=b61&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=6721277")
javascript:newWindow("/servlet/linkout?suffix=b61&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=6721277")
javascript:newWindow("/servlet/linkout?suffix=b61&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=6721277")
javascript:newWindow("/servlet/linkout?suffix=b62&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8430952")
javascript:newWindow("/servlet/linkout?suffix=b62&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8430952")
javascript:newWindow("/servlet/linkout?suffix=b62&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8430952")
javascript:newWindow("/servlet/linkout?suffix=b62&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8430952")
javascript:newWindow("/servlet/linkout?suffix=b62&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0003-0805%2526vol%253D147%2526firstpage%253D301")
javascript:newWindow("/servlet/linkout?suffix=b62&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0003-0805%2526vol%253D147%2526firstpage%253D301")
javascript:newWindow("/servlet/linkout?suffix=b62&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0003-0805%2526vol%253D147%2526firstpage%253D301")
javascript:newWindow("/servlet/linkout?suffix=b63&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=2528933")
javascript:newWindow("/servlet/linkout?suffix=b63&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=2528933")
javascript:newWindow("/servlet/linkout?suffix=b63&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=2528933")
javascript:newWindow("/servlet/linkout?suffix=b63&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0003-0805%2526vol%253D140%2526firstpage%253D737")
javascript:newWindow("/servlet/linkout?suffix=b63&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0003-0805%2526vol%253D140%2526firstpage%253D737")
javascript:newWindow("/servlet/linkout?suffix=b63&dbid=256&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=issn%253D0003-0805%2526vol%253D140%2526firstpage%253D737")


Blackwell Synergy: Clin Exp Allergy, Vol 29, Issue s2, pp. 37-47: Animal models of asthma and chronic bronchitis (Full Text)

Abstract64 
  

Di Stefano A, Turato G, Maestrelli P. Airflow limitation in chronic bronchitis is associated with T-lymphocyte and macrophage infiltration of the 
bronchial mucosa. Am J Respir Crit Care Med 1996; 153:629–32.
MEDLINE 
Abstract

 

65 
  

Levrier J, Duval D, Lloyd KG. Study on the effect of oral administration of carbocysteine on ventilatory parameters in the SO2 inhalation model 
of bronchitis in the rat. Fundam Clin Pharmacol 1992; 6:231–6.
MEDLINE 
Abstract

 ISI Abstract  

66 
  

Mullen JB, Wiggs BR, Wright JL, Hogg JC, Pare PD. Nonspecific airway reactivity in cigarette smokers. Relationship to airway pathology and 
baseline lung function. Am Rev Respir Dis 1986; 133:120–5.
MEDLINE 
Abstract

 

67 
  

Parker CW, Bilbo RE, Reed CE. Methacholine aerosol as a test for asthma. Arch Int Med 1965; 115:452–8.
MEDLINE 
Abstract

 ISI Abstract  

68 
  

McFadden ER. Airway responsivity and chronic obstructive lung disease. In: Cheriack NS, eds. Chronic Obstructive Pulmonary Disease. 
Philadelphia: W.B. Saunders 1991:21–39.

69 
  

Moreno RH, Hogg JC, Pare PD. Mechanics of airway narrowing. Am Rev Respir Dis 1986; 133:1171–80.
MEDLINE 
Abstract

 

70 
  

Sweeney TD, Skornik WA, Brain JD, Hatch V, Godleski JJ. Chronic bronchitis alters the pattern of aerosol deposition in the lung. Am J Respir 
Crit Care Med 1995; 151:482–8.
MEDLINE 
Abstract

 ISI Abstract  

71 
  

Touaty E, Gerber F, Fournier M, Pariente R. SO2-induced bronchopathy decreases airway sensitization with intratracheal ovalbumin in the rat. 
Bull Eur Physiopathol Respir 1986; 22:329–33.
MEDLINE 
Abstract

 

72 
  

Long NC, Martin JG, Pantano R, Shore SA. Airway hyperresponsiveness in a rat model of chronic bronchitis: role of C fibers. Am J Respir Crit 
Care Med 1997; 155:1222–9.
MEDLINE 
Abstract

 ISI Abstract  

73 
  

Shore SA, Lilly CM, Gaston B. Neural networks in the lung. In: Holgate ST, eds. Immunopharmacology of the respiratory system. San Diego: 
Academic Press 1995:123–45.

74 
  

Jansco G, Kiraly E, Jansco-Gaabor A. Pharmacologically induced selective degeneration of chemosensitive primary sensory neurones. Nature 
1977; 270:741–3.
MEDLINE 
Abstract

 

75 
  

Tomaki M, Ichinose M, Miura M. Elevated substance p content in induced sputum from patients with asthma and patients with chronic 
bronchitis. Am J Respir Crit Care Med 1995; 151:613–7.
MEDLINE 
Abstract

 ISI Abstract  

76 
  

Killingsworth CR, Paulauskis JD, Shore SA. Substance P content and preprotachykinin gene-I mRNA expression in a rat model of chronic 
bronchitis. Am J Respir Cell Mol Biol 1996; 14:334–40.
MEDLINE  ISI Abstract  

file:///D|/Adriano%20lavoro/LMW%20Storici/Spulciati/CEA%201997-1998-1999%20HMW/1999-29S-37-47.htm (14 di 15)09/01/2007 23.35.06

javascript:newWindow("/servlet/linkout?suffix=b63&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=2528933")
javascript:newWindow("/servlet/linkout?suffix=b64&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8564109")
javascript:newWindow("/servlet/linkout?suffix=b64&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8564109")
javascript:newWindow("/servlet/linkout?suffix=b64&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8564109")
javascript:newWindow("/servlet/linkout?suffix=b64&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8564109")
javascript:newWindow("/servlet/linkout?suffix=b65&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=1487227")
javascript:newWindow("/servlet/linkout?suffix=b65&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=1487227")
javascript:newWindow("/servlet/linkout?suffix=b65&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=1487227")
javascript:newWindow("/servlet/linkout?suffix=b65&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=1487227")
javascript:newWindow("/servlet/linkout?suffix=b65&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1992JR47600001")
javascript:newWindow("/servlet/linkout?suffix=b65&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1992JR47600001")
javascript:newWindow("/servlet/linkout?suffix=b65&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1992JR47600001")
javascript:newWindow("/servlet/linkout?suffix=b66&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3510577")
javascript:newWindow("/servlet/linkout?suffix=b66&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3510577")
javascript:newWindow("/servlet/linkout?suffix=b66&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3510577")
javascript:newWindow("/servlet/linkout?suffix=b66&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3510577")
javascript:newWindow("/servlet/linkout?suffix=b67&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=14272372")
javascript:newWindow("/servlet/linkout?suffix=b67&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=14272372")
javascript:newWindow("/servlet/linkout?suffix=b67&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=14272372")
javascript:newWindow("/servlet/linkout?suffix=b67&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=14272372")
javascript:newWindow("/servlet/linkout?suffix=b67&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A19656332700013")
javascript:newWindow("/servlet/linkout?suffix=b67&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A19656332700013")
javascript:newWindow("/servlet/linkout?suffix=b67&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A19656332700013")
javascript:newWindow("/servlet/linkout?suffix=b69&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3717766")
javascript:newWindow("/servlet/linkout?suffix=b69&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3717766")
javascript:newWindow("/servlet/linkout?suffix=b69&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3717766")
javascript:newWindow("/servlet/linkout?suffix=b69&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3717766")
javascript:newWindow("/servlet/linkout?suffix=b70&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=7842210")
javascript:newWindow("/servlet/linkout?suffix=b70&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=7842210")
javascript:newWindow("/servlet/linkout?suffix=b70&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=7842210")
javascript:newWindow("/servlet/linkout?suffix=b70&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=7842210")
javascript:newWindow("/servlet/linkout?suffix=b70&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1995QF54700038")
javascript:newWindow("/servlet/linkout?suffix=b70&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1995QF54700038")
javascript:newWindow("/servlet/linkout?suffix=b70&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1995QF54700038")
javascript:newWindow("/servlet/linkout?suffix=b71&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3768566")
javascript:newWindow("/servlet/linkout?suffix=b71&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3768566")
javascript:newWindow("/servlet/linkout?suffix=b71&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3768566")
javascript:newWindow("/servlet/linkout?suffix=b71&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=3768566")
javascript:newWindow("/servlet/linkout?suffix=b72&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=9105058")
javascript:newWindow("/servlet/linkout?suffix=b72&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=9105058")
javascript:newWindow("/servlet/linkout?suffix=b72&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=9105058")
javascript:newWindow("/servlet/linkout?suffix=b72&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=9105058")
javascript:newWindow("/servlet/linkout?suffix=b72&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1997WR65700007")
javascript:newWindow("/servlet/linkout?suffix=b72&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1997WR65700007")
javascript:newWindow("/servlet/linkout?suffix=b72&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1997WR65700007")
javascript:newWindow("/servlet/linkout?suffix=b74&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=593396")
javascript:newWindow("/servlet/linkout?suffix=b74&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=593396")
javascript:newWindow("/servlet/linkout?suffix=b74&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=593396")
javascript:newWindow("/servlet/linkout?suffix=b74&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=593396")
javascript:newWindow("/servlet/linkout?suffix=b75&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=7533601")
javascript:newWindow("/servlet/linkout?suffix=b75&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=7533601")
javascript:newWindow("/servlet/linkout?suffix=b75&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=7533601")
javascript:newWindow("/servlet/linkout?suffix=b75&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=7533601")
javascript:newWindow("/servlet/linkout?suffix=b75&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1995QL39100007")
javascript:newWindow("/servlet/linkout?suffix=b75&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1995QL39100007")
javascript:newWindow("/servlet/linkout?suffix=b75&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1995QL39100007")
javascript:newWindow("/servlet/linkout?suffix=b76&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8600937")
javascript:newWindow("/servlet/linkout?suffix=b76&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8600937")
javascript:newWindow("/servlet/linkout?suffix=b76&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8600937")
javascript:newWindow("/servlet/linkout?suffix=b76&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1996UE20700005")
javascript:newWindow("/servlet/linkout?suffix=b76&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1996UE20700005")
javascript:newWindow("/servlet/linkout?suffix=b76&dbid=128&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=A1996UE20700005")


Blackwell Synergy: Clin Exp Allergy, Vol 29, Issue s2, pp. 37-47: Animal models of asthma and chronic bronchitis (Full Text)

Abstract 

 

 This article is cited by the 
following articles in Blackwell 
Synergy and CrossRef

Go to:

• T. Glaab, H. Hecker, M. Stephan, R. Baelder, A. Braun, R. Korolewitz, N. Krug and H. G. Hoymann. (2006) Comparison of non-invasive 
measures of cholinergic and allergic airway responsiveness in rats. Acta Physiologica 186:4, 301-308

   

• Françoise Bree, Laetitia Thiault, Gwenaelle Gautiers, Margherita Strolin Benedetti, Eugène Baltes, Jean-Pierre Rihoux, Jean-Paul Tillement. 
(2002) Blood distribution of levocetirizine, a new non-sedating histamine H1-receptor antagonist, in humans. Fundamental & Clinical 
Pharmacology 16:6, 471-478

   

Clinical & Experimental Allergy
Volume 29 Issue s2 Page 37 - June 1999

Blackwell Synergy® is a Blackwell Publishing, Inc. registered trademark
More information about Blackwell Synergy - online journals from www.blackwellpublishing.com.
We welcome your Feedback. See our Privacy Statement and Terms and Conditions.
Technology Partner - Atypon Systems, Inc.

    

file:///D|/Adriano%20lavoro/LMW%20Storici/Spulciati/CEA%201997-1998-1999%20HMW/1999-29S-37-47.htm (15 di 15)09/01/2007 23.35.06

javascript:newWindow("/servlet/linkout?suffix=b76&dbid=8&doi=10.1046%2Fj.1365-2222.1999.00007.x&key=8600937")
http://www.blackwell-synergy.com/servlet/linkout?suffix=citedby&doi=10.1046/j.1365-2222.1999.00007.x&doi2=10.1111/j.1748-1716.2006.01567.x&url=/doi/abs/10.1111/j.1748-1716.2006.01567.x
http://www.blackwell-synergy.com/servlet/linkout?suffix=citedby&doi=10.1046/j.1365-2222.1999.00007.x&doi2=10.1111/j.1748-1716.2006.01567.x&url=/doi/ref/10.1111/j.1748-1716.2006.01567.x
http://www.blackwell-synergy.com/servlet/linkout?suffix=citedby&doi=10.1046/j.1365-2222.1999.00007.x&doi2=10.1111/j.1748-1716.2006.01567.x&url=/doi/full/10.1111/j.1748-1716.2006.01567.x
http://www.blackwell-synergy.com/doi/pdf/10.1111/j.1748-1716.2006.01567.x
http://www.blackwell-synergy.com/servlet/linkout?suffix=citedby&doi=10.1046/j.1365-2222.1999.00007.x&doi2=10.1046/j.1472-8206.2002.00111.x&url=/doi/abs/10.1046/j.1472-8206.2002.00111.x
http://www.blackwell-synergy.com/servlet/linkout?suffix=citedby&doi=10.1046/j.1365-2222.1999.00007.x&doi2=10.1046/j.1472-8206.2002.00111.x&url=/doi/ref/10.1046/j.1472-8206.2002.00111.x
http://www.blackwell-synergy.com/servlet/linkout?suffix=citedby&doi=10.1046/j.1365-2222.1999.00007.x&doi2=10.1046/j.1472-8206.2002.00111.x&url=/doi/full/10.1046/j.1472-8206.2002.00111.x
http://www.blackwell-synergy.com/doi/pdf/10.1046/j.1472-8206.2002.00111.x
http://www.blackwell-synergy.com/help?context=info
http://www.blackwellpublishing.com/
http://www.blackwell-synergy.com/feedback/show
http://www.blackwell-synergy.com/help?context=privacy_policy
http://www.blackwell-synergy.com/help?context=terms_and_conditions
http://www.atypon.com/
http://www.crossref.org/
http://www.projectcounter.org/
http://www.blackwellpublishing.com/

	Disco locale
	Blackwell Synergy: Clin Exp Allergy, Vol 29, Issue s2, pp. 37-47: Animal models of asthma and chronic bronchitis (Full Text)


	HNCPOPLPBPKPGNKGIKHECHKCOAAJJECP: 
	form3: 
	x: 
	f1: /doi/full/10.1046/j.1365-2222.1999.00007.x
	f2: 
	f3: 
	f5: [Choose]
	f6: [Choose]
	f7: [Choose]
	f8: [Choose]
	f9: [Choose]

	f4: 

	form2: 
	x: 
	f1: 5
	f2: synergy
	f3: Off
	f4: Off
	f5: Off
	f6: Off
	f7: Off
	f8: Off
	f9: 
	f10: Off
	f11: Off
	f12: Off
	f13: Off
	f14: Off
	f15: 
	f16: true
	f17: simple

	f18: 




