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ABSTRACT

Allersic asthma is a chronic airway disease characterized by an eosinophilic inflammation,
bronchoconstriction, increased mucus Production and bronchial hyPerrcactivity. The diseäse invo'ves

several mediators aDd cell tyPes and is associated with a Th2-mediated immune response.

Stress is a factor reporled to dcleriorate the allergic inflammation- Stress can influence lhe immune
system by aclivaiing ihe HPA axis, resulting in release of glucocorticoids which could effects functbns
such as leukocyte trafficking and mcdiator release These fun€tions could be important tor rhe 

'durse
of the ällergic inflammaltun.

NCF, BDNF and NT-3 are members of the neurotroPhin family, änd since they have importanl
funclions in both th. nervous and immune systems they have been suSSesled to Play a role as

neuroimmune nodlriators. Thc neurotroPhins are essential growlh factors in the nervous system, and

can also be produced by and activate inflammatory ceils. Eleväted neurotroPhin levels have bcen

found both in blood and locally in the airways of asthmatic subjects, and the levels have been shown

to be elevated furlher following ållergen exposure. The neurotrophins have also been linkcd to
bronchial hyperreactivity. However, it is nol completely eslablished whjch cells in the airways thal
producc the elevated lcvets of neurotrophins. Further, the levels of NGF have been found 10 be

elevåted in healthy humans in resPonse to slress, but it is unknown if strcss affe'Ls other

neurotrophins than NGF, such as BDNF, and whcther the neurotroPhins are regulared differently in

allergic compared to healthy subjects in resPonse to stress.

The first major focus of this thesis was to determine if bronchial smooth muscle cetls (SMC) could

be a source of the neurotrophins in the human airways, and how in|åmmatory cytokines might
influence such production. This was studied by using an in ,ttro cell cullure model The s{ond focus

was to determine how stress could innuence immune regulabion, allergic inflammation an.l

neurotrophin release, and the possible involvement of Elucocorticoids in slress-evoked neuroimmune

interaction. This was perfomed by utilizing both human and itr ti?oanimal stress models

It was shown that human bronchial SMC could Produce NCF, BDNF and NT'3, and that the

production was diffrentially regulated by inflammatory .ytokines ln the humän stress modell, stress

in.reased the proportion of regulatory T{ells in both allergic and healthy subiects, whereas a decrease

in blood NK cell numbers and Thl/Th2 cytokine ratio was observed in allergic subiects only.

Furthermore, PBMC from asthmatic subjects released more BDNF than PBMC from hcalthy controis.

In response to stress, the release of BDNF from PBMC increased in healthy controls, but not in

asthmatic subjects. Howevet ihe levels of BDNF fiom asthmatic subjecis at the stress period

correlaied positivcly to the levels of IL-5. In the allergic animal model, stress aggravated airway
cosinophilia. The strcss-induced eosinophilia was reduced when glucocorticoid release was inhibiied
In response to stress, the levels of NCF decrcased in the åirways of non-allergic animals, whereas

higher ievels of NCF were detected in the airways ofallergic compared to non-allergic animals during

slress. ln contrast to the eosinophils, th€ NGF levels were elevated when giucocorticoid release was

inhibited.

The results indicale ihat in inflammatory conditiont human bronchiål SMC may be a source of
neurotrophins. Also, PBMC may bc a source of neurotroPhint esp<iaily in allergic inflåmmåtion'
Further, atopic and non-atoPic subjecls shåred some immune changes in resPonse to stress. Howevet
oiher stress-induce.l immune changes are unique to atopi. individuals, indicatinB that some

paihogenic mechanisms in atoPics may be more slrongly affected by stress thån others Datå also

supports an inffeased eosinophil;c airway inflammation and increased neurotlophin Produ.tion in
response to slress, and an involvement of glucocorticoids in these responses. Altogether, it is

suggested that stress could contribute to an aggravated allergic inflammation, and that neurotroPhins
may be suggested as messengers in this response.
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