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Chronic asthmatic inflammation in the airways induces 
angiogenesis demonstrated by several studies in murine models [1] 
and in human airways [2]. Among the many pro-angiogenic factors 
involved in asthmatic inflammation in the airways, VEGF-A seems to 
be the most important one. VEGF-A is mainly produced and secreted 
by many tissue and immune cells like alveolar epithelial cells, bronchial 
epithelial cells, smooth muscle cells, fibroblasts, and basophiles [3,4]. 
VEGF-A plays an important role during asthma inflammation: 
Increased VEGF-A levels are found during asthma attacks already in 
children [5] and VEGF levels in induced sputum from asthma patients 
correlate with asthma severity and airflow obstruction [6]. Most 
importantly, VEGF-A is up regulated by Th2 cytokines like IL-4, IL-5 
and IL-13 involved in the pathogenesis of asthma [7]. In addition, the 
VEGF release by human primary bronchial epithelial cells is increased 
by rhinovirus infection [7]. In this context, we demonstrated that 
IL-32 is induced by rhinovirus infection in bronchial epithelial cells 
and decreases VEGF production and secretion [8]. IL-32 knockdown 
leads to an up-regulation of VEGF secretion by primary bronchial 
epithelial cells suggesting that IL-32 might have an inhibitory role in 
angiogenesis and might be an important factor counter-regulating 
angiogenesis in rhinovirus-triggered asthma. In addition, IL-32 is also 
present in sinus epithelial cells after stimulation with TNF-α and IFN-γ 
[9]. However, the role of IL-32 in angiogenesis during chronic rhinitis 
has not yet been investigated. Interestingly, IL-32 could be detected 
in the sera of asthma patients and correlates with significant lung 
function improvement after 3 weeks of intensive asthma treatment 
suggesting that IL-32 may distinguish between asthma subtypes with 
or without fixed airflow limitations. Although the IL-32–mediated 
decrease in VEGF production during asthmatic airway inflammation 
suggests an anti-inflammatory function of IL-32, other studies could 
demonstrate that IL-32 acts as a pro-inflammatory cytokine inducing 

TNF-α, IL-8, and macrophage inflammatory protein 2 in monocytes 
and macrophages [10]. Therefore, more studies investigating IL-32 and 
its significance for angiogenesis in chronic inflammatory diseases are 
necessary in the future.
References

1. Tormanen KR, Uller L, Persson CG, Erjefalt JS (2005) Allergen exposure
of mouse airways evokes remodeling of both bronchi and large pulmonary
vessels. Am J Respir Crit Care Med171: 19-25.

2. Kumar SD, Emery MJ, Atkins ND, Danta I, Wanner A (1998) Airway mucosal
blood flow in bronchial asthma. Am J Respir Crit Care Med158: 153-156.

3. Mura M, dos Santos CC, Stewart D, Liu M (2004) Vascular endothelial growth
factor and related molecules in acute lung injury. J Appl Physiol 97: 1605-1617.

4. de Paulis A, Prevete N, Fiorentino I, Rossi FW, Staibano S, et al. (2006)
Expression and functions of the vascular endothelial growth factors and their
receptors in human basophils. J Immunol177: 7322-7331.

5. Abdel-Rahman AM, el-Sahrigy SA, Bakr SI (2006) A comparative study of
two angiogenic factors: vascular endothelial growth factor and angiogenin in
induced sputum from asthmatic children in acute attack. Chest 129: 266-271.

6. Asai K, Kanazawa H, Kamoi H, Shiraishi S, Hirata K, et al. (2003) Increased
levels of vascular endothelial growth factor in induced sputum in asthmatic
patients. Clin Exp Allergy 33: 595-599.

7. Psarras S, Volonaki E, Skevaki CL, Xatzipsalti M, Bossios A, et al. (2006)
Vascular endothelial growth factor-mediated induction of angiogenesis by
human rhinoviruses. J Allergy Clin Immunol 117: 291-297.

8. Meyer N, Christoph J, Makrinioti H, Indermitte P, Rhyner C, et al. (2012)
Inhibition of angiogenesis by IL-32: possible role in asthma. J Allergy Clin
Immunol 129: 964-973.

9. Soyka MB, Treis A, Eiwegger T, Menz G, Zhang S, et al. (2012) Regulation and 
expression of IL-32 in chronic rhinosinusitis. Allergy 67: 790-798.

10. Kim SH, Han SY, Azam T, Yoon DY, Dinarello CA (2005) Interleukin-32: a
cytokine and inducer of TNFalpha. Immunity 22: 131-142.

Journal of Vascular 
Medicine & SurgeryJo

ur
na

l o
f V

as
cular Medicine &

Surgery

ISSN: 2329-6925

http://www.ncbi.nlm.nih.gov/pubmed/15447945
http://www.ncbi.nlm.nih.gov/pubmed/15447945
http://www.ncbi.nlm.nih.gov/pubmed/15447945
http://www.ncbi.nlm.nih.gov/pubmed/9655722
http://www.ncbi.nlm.nih.gov/pubmed/9655722
http://www.ncbi.nlm.nih.gov/pubmed/15475552
http://www.ncbi.nlm.nih.gov/pubmed/15475552
http://www.ncbi.nlm.nih.gov/pubmed/17082651
http://www.ncbi.nlm.nih.gov/pubmed/17082651
http://www.ncbi.nlm.nih.gov/pubmed/17082651
http://www.ncbi.nlm.nih.gov/pubmed/16478840
http://www.ncbi.nlm.nih.gov/pubmed/16478840
http://www.ncbi.nlm.nih.gov/pubmed/16478840
http://www.ncbi.nlm.nih.gov/pubmed/12752587
http://www.ncbi.nlm.nih.gov/pubmed/12752587
http://www.ncbi.nlm.nih.gov/pubmed/12752587
http://www.ncbi.nlm.nih.gov/pubmed/16461129
http://www.ncbi.nlm.nih.gov/pubmed/16461129
http://www.ncbi.nlm.nih.gov/pubmed/16461129
http://www.ncbi.nlm.nih.gov/pubmed/22336080
http://www.ncbi.nlm.nih.gov/pubmed/22336080
http://www.ncbi.nlm.nih.gov/pubmed/22336080
http://www.ncbi.nlm.nih.gov/pubmed/22486709
http://www.ncbi.nlm.nih.gov/pubmed/22486709
http://www.ncbi.nlm.nih.gov/pubmed/15664165
http://www.ncbi.nlm.nih.gov/pubmed/15664165

	Title
	Corresponding author
	References

