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ʫʟʨʘʩʪʦʤ, ʜʦʢ ʩʝ ʢʦʜ ʜʝʮʝ ʩʘ ʘʪʦʧʠʿʦʤ ʩʤʘˁʫʿʫ. ɹʍʈ ʬʝʥʦʪʠʧ ʢʦʜ ʜʝʮʝ ʩʘ ʘʪʦʧʠʿʦʤ 

ʫʜʨʫʞʝʥ ʿʝ ʩʘ ʢʦʥʮʝʥʪʨʘʮʠʿʦʤ ʉʉ16Ò3,4 ng/ml. ʅʝʛʘʪʠʚʥʘ ʢʦʨʝʣʘʮʠʿʘ CC16 ʠ TSLP 
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ʘʢʫʪʥʦʛ ʙʨʦʥʭʠʪʠʩʘ ʫ 7 ʛʦʜʠʥʠ, ʢʦʜ ʤʫʰʢʝ ʜʝʮʝ ʙʝʟ ʘʪʦʧʠʿʝ ʫʢʘʟʫʿʝ ʉʉ16Ò3,7ng/ml, ʙʝʟ 

ʧʦʨʘʩʪʘ ʫ ʠʥʬʝʢʮʠʿʠ RSV. ʅʘ ʨʠʟʠʢ ʦʜ ʠʩʧʦˀʘʚʘˁʘ ʘʢʫʪʥʦʛ ʙʨʦʥʭʠʪʠʩʘ ʫ 7 ʛʦʜʠʥʠ, ʢʦʜ 

ʤʫʰʢʝ ʜʝʮʝ ʩʘ ʘʪʦʧʠʿʦʤ ʫ ʫʟʨʘʩʪʫ 5-7 ʤʝʩʝʮʠ ʫʢʘʟʫʿʝ ʉʉ16Ò4,3ng/ml ʠ 

TGFɓ1Ó27,5ng/ml.  
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ɹʍʈ ʫ ʫʟʨʘʩʪʫ ʜʦ ʜʚʝ ʛʦʜʠʥʝ, ʢʘʦ ʠ ʧʨʝʜʠʢʪʦʨʘ ʘʩʪʤʝ ʢʦʜ ʞʝʥʩʢʝ ʜʝʮʝ ʠ ʘʢʫʪʥʦʛ 

ʚʠʟʠʥʛʘ ʢʦʜ ʤʫʰʢʝ ʜʝʮʝ ʫ ʫʟʨʘʩʪʫ ʦʜ ʩʝʜʘʤ ʛʦʜʠʥʘ. 
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Summary 

 

Clara cells are stem cells of the lung epithelium which differentiate into a mucociliary 

epithelium. The aim of this study is to determine correlation of serum levels Clara cells 

protein (CC16) with the manifestation of lower respiratory tract diseases (LRTD) in the 

period of up to two years of age and to establish a predictive significance of CC16 for the 

manifestation of LRTD at the age of seven in relation to the atopy. 

ʄʝthodology: Longitudinal study of symtoms free children aged 5-24 months. CC16 

determinated by ELISA method. Serum CC16 at 5-24 months of age analyzed in relation to 

individual characteristics, previously manifested LRTD, as well as to the TH2 response, 

immunoregulatory cytokines and RSV infection, as well as in relation to the LRTD at the age 

of seven. 

Results: Serum CC16 in nonatopic children is increasing with age while it is decreasing in 

atopic children. BHR phenotype in children with atopy is connected to the ʉʉ16Ò3,4 ng/ml. 

The negative correlation between CC16 and TSLP is determined in atopic children and in 

nonatopic children via statistical elimination IL-10. In female children predictor for athma at 

the age of 7 is ʉʉ16Ó6,8ng/ml at the age of 5-7 months and ʉʉ16Ò2,9ng/ml at the age of 8-

24 months. The risk of acute bronchitis at the age of 7 in male nonatopic children is indicated 

by the ʉʉ16 Ò3,7ng/ml, without an increase in the RSV infection. The risk of acute bronchitis 

at the age of 7 in atopic male children is indicated by ʉʉ16Ò4,3ng/ml and TGFɓ1Ó27,5ng/ml 

at the age of 5-7 months of age. 

Conclusion: This study has determined the significance of CC16 as a BHR-marker in atopic 

children at the age of two, and as a predictor of asthma in female children and acute wheezing 

in male children at the age of seven. 

 

Cey words: CC16, children, atopy, asthma, biomarkers 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

˜̯̏̒̃̆̆̎̏ 

ˏ̆ ̘̎̏̒̓̉ ̎̆̉̈̄̏̃̏̑̆̎̏̄ 

 

ˠ ̖̭̉́̅̔ ̃̑̆̍̆̎́ ̉ ̎́ ̍̉ ̌̉̏̎ ̒̓́̈́ ̋ ́ ̘̃̆̎̏̒̓̉ȢȢȢ  

... ̒ ́ ̖̭̉́̅̔ ̪̍̉̒̓̆̑̉́ ̉  ̅̆̒̆̓ ̍̉̌̉̏̎́ ̄̏̅̉̎́ ̎̆̉̈̃̆̒̎̏̒̓̉ȢȢȢ 
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1. ʋɺʆɼ 

 ʄʘʪʠʯʥʝ ˂ʝʣʠʿʝ, ʠʟʤʝʹʫ ʦʩʪʘʣʦʛ, ʢʘʨʘʢʪʝʨʠʰʝ ˁʠʭʦʚ ʢʘʧʘʮʠʪʝʪ ʩʘʤʦʦʙʥʘʚˀʘˁʘ 

ʠ ʤʦʛʫ˂ʥʦʩʪ ʜʘ ʜʘʿʫ ʿʝʜʥʫ ʠʣʠ ʚʠʰʝ ʜʠʬʝʨʝʥʮʠʨʘʥʠʭ ˂ʝʣʠʿʩʢʠʭ ʪʠʧʦʚʘ (1). ʄʘʪʠʯʥʝ 

˂ʝʣʠʿʝ ʧʣʫ˂ʘ ʦʤʦʛʫ˂ʘʚʘʿʫ ʨʘʩʪ ʠ ʨʘʟʚʦʿ ʧʣʫ˂ʘ, ʦʙʥʘʚˀʘˁʝ ʪʢʠʚʘ ʫ ʪʦʢʫ ʥʦʨʤʘʣʥʝ ʧʣʫ˂ʥʝ 

ʭʦʤʝʦʩʪʘʟʝ ʠ ʨʝʛʝʥʝʨʘʮʠʿʫ ʥʘʢʦʥ ʦʰʪʝ˂ʝˁʘ (2). ɽʧʠʪʝʣ ʩʧʨʦʚʦʜʥʝ ʠ ʨʝʩʧʠʨʘʪʦʨʥʝ ʟʦʥʝ 

ʧʣʫ˂ʘ ʢʦʥʪʠʥʫʠʨʘʥʦ ʿʝ ʠʟʣʦʞʝʥ ʠʥʭʘʣʘʮʠʿʩʢʠʤ ʘʛʝʥʩʠʤʘ ʢʘʦ ʰʪʦ ʩʫ ʟʘʛʘʹʠʚʘʯʠ ʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ ʢʦʿʠ ʦʰʪʝ˂ʫʿʫ ʝʧʠʪʝʣ (3). ʀʘʢʦ ʿʝ ʧʦʟʥʘʪʦ ʜʘ ʩʝ ʧʨʦʮʝʩʠ ʨʝʧʘʨʘʮʠʿʝ 

ʝʧʠʪʝʣʘ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʦʜʚʠʿʘʿʫ ʫʟ ʧʦʤʦ˂ ʤʘʪʠʯʥʠʭ ʠʣʠ ˂ʝʣʠʿʘ ʢʦʿʝ ʧʦʜʣʝʞʫ 

ʪʨʘʥʩʜʠʬʝʨʝʥʮʠʿʘʮʠʿʠ, ʠʧʘʢ ˁʠʭʦʚʘ ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ ʫ ˀʫʜʩʢʠʤ ʧʣʫ˂ʠʤʘ ʠ ˁʠʭʦʚ 

ʟʥʘʯʘʿ ʫ ʧʦʨʝʤʝ˂ʘʿʠʤʘ ʨʝʧʘʨʘʮʠʿʝ, ʢʦʿʠ ʩʫ ʫʪʚʨʹʝʥʠ ʫ ʭʨʦʥʠʯʥʠʤ ʨʝʩʧʠʨʘʪʦʨʥʠʤ 

ʙʦʣʝʩʪʠʤʘ, ʿʦʰ ʫʚʝʢ ʥʠʿʝ ʩʘʩʚʠʤ ʿʘʩʘʥ (3). 

 

1.1.ʄʘʪʠʯʥʝ ˂ʝʣʠʿʝ ʨʝʩʧʠʨʘʪʦʨʥʦʛ ʝʧʠʪʝʣʘ  

 ʋ ʧʣʫ˂ʠʤʘ ʧʦʩʪʦʿʠ ʥʝʢʦʣʠʢʦ ʤʘʪʠʯʥʠʭ ˂ʝʣʠʿʘ ʢʦʿʝ ʩʫ ʦʜʛʦʚʦʨʥʝ ʟʘ ʦʙʥʘʚˀʘˁʝ 

ʨʘʟʣʠʯʠʪʠʭ ʨʝʛʠʦʥʘ ʨʝʩʧʠʨʘʪʦʨʥʦʛ ʝʧʠʪʝʣʘ ʠ ˁʠʭʦʚʫ ʨʝʛʝʥʝʨʘʮʠʿʫ ʧʦʩʣʝ ʦʰʪʝ˂ʝˁʘ, ʘ 

ʪʦ ʩʫ: ʙʘʟʘʣʥʝ ˂ʝʣʠʿʝ (ʫ ʙʨʦʥʭʠʿʘʤʘ), ʂʣʘʨʘ ˂ʝʣʠʿʝ (ʫ ʙʨʦʥʭʠʦʣʘʤʘ) ʠ ʘʣʚʝʦʣʘʨʥʝ ˂ʝʣʠʿʝ 

ʪʠʧ II (ʫ ʘʣʚʝʦʣʘʤʘ), ʜʦʢ ʥʝʫʨʦʝʥʜʦʢʨʠʥʝ ˂ʝʣʠʿʝ ʧʦʢʘʟʫʿʫ ʢʘʨʘʢʝʪʨʠʩʪʠʢʫ 

ʩʘʤʦʦʙʥʘʚˀʘˁʘ, ʘʣʠ ʥʝ ʜʠʬʝʨʝʥʮʠʨʘʿʫ ʫ ʜʨʫʛʝ ˂ʝʣʠʿʩʢʝ ʪʠʧʦʚʝ (2,3) (ʩʣʠʢʘ 1). 

 

ʉʣʠʢʘ 1. ɴʝʣʠʿʝ ʝʧʠʪʝʣʘ ʫ ʧʣʫ˂ʠʤʘ ʤʠʰʘ (ʧʨʠʣʘʛʦʹʝʥʦ ʧʨʝʤʘ Barkauskas CE, 2017(3)) 

  

ʅʝʦʰʪʝ˂ʝʥʠ ʨʝʩʧʠʨʘʪʦʨʥʠ ʝʧʠʪʝʣ ʩʝ ʚʨʣʦ ʩʧʦʨʦ ʦʙʥʘʚˀʘ ʟʘʤʝʥʦʤ ʮʠʣʠʿʘʨʥʠʭ ʠ 

ʧʝʭʘʨʘʩʪʠʭ ˂ʝʣʠʿʘ (4). 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Barkauskas%20CE%5BAuthor%5D&cauthor=true&cauthor_uid=28292845


  ʋɺʆɼ  

 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ                                                ʅʝʚʝʥʢʘ ʀʣʠ˂ 2 

 

ɹʘʟʘʣʥʝ ˂ʝʣʠʿʝ, ʢʦʿʝ ʯʠʥʝ ʦʢʦ 30% ˂ʝʣʠʿʘ ʝʧʠʪʝʣʘ ʩʧʨʦʚʦʜʥʠʭ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʢʦʜ 

ˀʫʜʠ, ʥʘʣʝʞʫ ʙʣʠʩʢʦ ʥʘ ʙʘʟʘʣʥʫ ʤʝʤʙʨʘʥʫ ʠ ʥʝ ʧʨʦʤʠʥʠʨʘʿʫ ʢʘ ʣʫʤʝʥʫ, ʟʘ ʨʘʟʣʠʢʫ ʦʜ 

ʮʠʣʠʿʘʨʥʠʭ ʠ ʧʝʭʘʨʘʩʪʠʭ ˂ʝʣʠʿʘ. ɹʘʟʘʣʥʝ ˂ʝʣʠʿʝ ʝʢʩʧʨʠʤʫʿʫ ʪʨʘʥʩʢʨʠʧʮʠʦʥʠ ʬʘʢʪʦʨ 

Trp63 ʠ ʮʠʪʦʢʝʨʘʪʠʥ Krt5, ʠʥʪʝʛʨʠʥ Ŭ6, ʧʦʜʦʧʣʘʥʠʥ ʠ ʪʨʘʥʩʤʝʤʙʨʘʥʩʢʠ ʨʝʮʝʧʪʦʨ ʟʘ 

ʥʝʨʚʥʠ ʬʘʢʪʦʨ ʨʘʩʪʘ Ngfr (3,4). ʍʫʤʘʥʝ ʙʘʟʘʣʥʝ ˂ʝʣʠʿʝ ʩʫ ʠʟʦʣʦʚʘʥʝ ʠʟ ʥʦʩʥʝ 

ʩʣʫʟʦʢʦʞʝ, ʝʧʠʪʝʣʘ ʪʨʘʭʝʿʝ ʠ ʙʨʦʥʭʠʿʘ, a ʧʦʩʣʝ ʦʰʪʝ˂ʝˁʘ ʝʧʠʪʝʣʘ ʜʠʬʝʨʝʥʮʠʨʘʿʫ ʫ 

ʮʠʣʠʿʘʨʥʝ ʠ ʧʝʭʘʨʘʩʪʝ ˂ʝʣʠʿʝ (3). 

ʂʣʘʨʘ ˂ʝʣʠʿʝ (ʜʦʙʠʣʝ ʩʫ ʠʤʝ ʧʦ ʥʝʤʘʯʢʦʤ ʘʥʘʪʦʤʫ ʄʘʢʩ ʂʣʘʨʠ, ʢʦʿʠ ʠʭ ʿʝ ʧʨʚʠ ʦʧʠʩʘʦ 

ʢʘʦ ʩʝʢʨʝʪʦʨʥʝ ˂ʝʣʠʿʝ ʫ ʙʨʦʥʭʠʦʣʘʨʥʦʤ ʝʧʠʪʝʣʫ ˀʫʜʠ (5)) ʩʫ ʥʝʮʠʣʠʿʘʨʥʝ, 

ʥʝʥʝʫʨʦʝʥʜʦʢʨʠʥʝ ˂ʝʣʠʿʝ ʨʝʩʧʠʨʘʪʦʨʥʦʛ ʝʧʠʪʝʣʘ ʠ ʢʦʜ ˀʫʜʠ ʫ ʬʠʟʠʦʣʦʰʢʠʤ ʫʩʣʦʚʠʤʘ 

ʯʠʥʝ ʦʢʦ 9% ˂ʝʣʠʿʘ ʙʨʦʥʭʠʿʘ, 11% ˂ʝʣʠʿʘ ʫ ʪʝʨʤʠʥʘʣʥʠʤ ʙʨʦʥʭʠʦʣʘʤʘ, ʠ ʦʢʦ 22% 

˂ʝʣʠʿʘ ʫ ʨʝʩʧʠʨʘʪʦʨʥʠʤ ʙʨʦʥʭʠʦʣʘʤʘ, ʦʜʥʦʩʥʦ 15-44% ʩʚʠʭ ʧʨʦʣʠʬʝʨʘʪʠʚʥʠʭ ˂ʝʣʠʿʘ 

ʨʝʩʧʠʨʘʪʦʨʥʦʛ ʝʧʠʪʝʣʘ (6). ʇʦʧʫʣʘʮʠʿʘ ʦʚʠʭ ˂ʝʣʠʿʘ ʿʝ ʭʝʪʝʨʦʛʝʥʘ ʠ ˁʠʭʦʚʦ ʧʨʠʩʫʩʪʚʦ ʿʝ 

ʫʪʚʨʹʝʥʦ ʫ ʥʝʫʨʦʝʥʜʦʢʨʠʥʠʤ ʪʝʣʘʰʮʠʤʘ (ʝʥʛ. Neuroendocrine Body, NEB), ʫ ʝʧʠʪʝʣʫ 

ʩʧʦʿʘ ʠʟʤʝʹʫ ʨʝʩʧʠʨʘʪʦʨʥʠʭ ʙʨʦʥʭʠʦʣʘ ʠ ʘʣʚʝʦʣʘ (ʝʥʛ.Bronchoalveolar Duct Junction, 

BADJ), ʢʘʦ ʫ ʘʣʚʝʦʣʘʤʘ ʛʜʝ ʿʝ ʟʘʙʝʣʝʞʝʥʘ ʢʦʝʢʩʧʨʝʩʠʿʘ ʤʘʨʢʝʨʘ ʢʘʢʦ ʂʣʘʨʘ ˂ʝʣʠʿʘ ʪʘʢʦ 

ʠ ʘʣʚʝʦʣʘʨʥʠʭ ˂ʝʣʠʿʘ ʪʠʧʘ 2. ʂʘʜʘ ʥʝʤʘ ʦʰʪʝ˂ʝˁʘ ʂʣʘʨʘ ˂ʝʣʠʿʝ ʩʝ ʩʧʦʨʦ ʩʘʤʦʦʙʥʘʚˀʘʿʫ 

ʠ ʜʠʬʝʨʝʥʮʠʨʘʿʫ ʫ ʮʠʣʠʿʘʨʥʝ ˂ʝʣʠʿʝ (7). ɼʚʦʩʪʨʫʢʦ ʧʦʟʠʪʠʚʥʝ ˂ʝʣʠʿʝ ʢʦʿʝ ʩʘʜʨʞʝ 

ʤʘʨʢʝʨʝ ʠ ʂʣʘʨʘ ˂ʝʣʠʿʘ ʠ ʘʣʚʝʦʣʘʨʥʠʭ ˂ʝʣʠʿʘ ʥʘʣʘʟʝ ʩʝ ʫ BADJ ʠ ʫ ʘʣʚʝʦʣʘʤʘ, ʘ ˁʠʭʦʚʦ 

ʫʟʛʘʿʘˁʝ ʥʘ ʢʦʣʘʛʝʥʫ ʪʠʧ I ʠ IV ʠʥʜʫʢʫʿʝ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʫ ʫ ʘʣʚʝʦʣʘʨʥʝ ˂ʝʣʠʿʝ ʪʠʧ 2, 

ʜʦʢ ʫʟʛʘʿʘˁʝ ʥʘ ʬʠʙʨʦʥʝʢʪʠʥʫ ʬʘʚʦʨʠʟʫʿʝ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʫ ʫ ʂʣʘʨʘ ˂ʝʣʠʿʝ (8). 

ʆʧʨʝʜʝˀʝˁʝ ʢʘ ʘʣʚʝʦʣʘʨʥʦʿ ˂ʝʣʠʿʠ ʪʠʧ 2 ʟʘʚʠʩʠ ʠ ʦʜ ʧʨʠʩʫʩʪʚʘ ʪʨʦʤʙʦʩʧʦʥʜʠʥʘ, ʢʦʿʠ 

ʩʝʢʨʝʪʫʿʫ ʝʥʜʦʪʝʣʥʝ ˂ʝʣʠʿʝ ʧʣʫ˂ʥʠʭ ʢʘʧʠʣʘʨʘ (3). ʇʦʩʪʦʿʝ ʤʠʰˀʝˁʘ ʜʘ ʩʫ ʦʚʝ 

ʜʚʦʩʪʨʫʢʦ ʧʦʟʠʪʠʚʥʝ ʧʨʦʛʝʥʠʪʦʨʩʢʝ ˂ʝʣʠʿʝ ʭʝʤʘʪʦʧʦʝʪʩʢʦʛ ʧʦʨʝʢʣʘ (8). ʉʫʙʧʦʧʫʣʘʮʠʿʝ 

ʂʣʘʨʘ ˂ʝʣʠʿʘ ʨʘʟʣʠʢʫʿʫ ʩʝ ʫ ʧʦʪʝʥʮʠʿʘʣʫ ʪʨʘʥʩʜʠʬʝʨʝʥʮʠʿʘʮʠʿʝ ʫ ʙʘʟʘʣʥʝ ʠʣʠ 

ʘʣʚʝʦʣʘʨʥʝ ˂ʝʣʠʿʝ, ʢʦʿʘ ʿʝ ʟʘʚʠʩʥʘ ʠ ʦʜ ˁʠʭʦʚʦʛ ʧʦʣʦʞʘʿʘ ʜʫʞ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ (3). 

 ʆʚʝ ˂ʝʣʠʿʝ ʩʝʢʨʝʪʫʿʫ ʧʨʦʪʝʠʥ ʂʣʘʨʘ ˂ʝʣʠʿʘ (ʉʉ16) ʢʦʿʠ ʿʝ ʫ ʣʠʪʝʨʘʪʫʨʠ ʧʦʟʥʘʪ ʠ 

ʢʘʦ: uteroglobin (ʩʝʢʨʝʪʫʿʝ ʩʝ ʫ ʛʨʘʚʠʜʥʦʿ ʤʘʪʝʨʠʮʠ), club cell secretory protein (CCSP), 

club cell protein 16 (CC16), club cell protein 10 (CC10), secretoglobin (Scgb), ʠ urineprotein 

1 (ʫʪʚʨʹʝʥ ʫ ʙʫʙʨʝʟʠʤʘ ʛʜʝ ʩʝ ʦʚʘʿ ʤʦʣʝʢʫʣ ʢʘʪʘʙʦʣʠʰʝ) (9). ʇʨʦʪʝʠʥ ʂʣʘʨʘ ˂ʝʣʠʿʘ 

ʢʦʜʠʨʘ ʛʝʥ ʣʦʮʠʨʘʥ ʥʘ 11q12.3-13.1 ʭʨʦʤʦʟʦʤʫ, ʘ ʪʨʘʥʩʢʨʠʧʪʦʨʥʠ ʬʘʢʪʦʨʠ ʢʦʿʠ 

ʧʦʚʝ˂ʘʚʘʿʫ ʝʢʩʧʨʝʩʠʿʫ ʉʉ16 ʩʫ: AP-1, HNF-3Ŭ ʠ 3ɓ (ʝʥʛ. Hepatocyte Nuclear Factor, HNF 

3Ŭ ʠ 3ɓ ), T/EBP (ʝʥʛ. Thyroid-specific Enhancer Binding Protein, T/EBP)/NKX2), ʠ TTF-1 
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(ʝʥʛ. Thyroid Transcription Factor-1, TTF-1); ʜʦʢ ʩʝ ʩʤʘˁʝˁʝ ʝʢʩʧʨʝʩʠʿʝ ʧʦʚʝʟʫʿʝ ʩʘ 

COUP-TFs (ʝʥʛ. Chicken Ovalbumin Upstream Promoter Transcription Factors, COUP-TFs) 

(10). ʇʨʦʪʝʠʥ ʂʣʘʨʘ ˂ʝʣʠʿʘ ʿʝ ʩʪʨʫʢʪʫʨʥʦ ʿʝ ʭʦʤʦʜʠʤʝʨ ʩʘʩʪʘʚˀʝʥ ʦʜ ʜʚʘ ʧʝʧʪʠʜʘ 

ʚʝʣʠʯʠʥʝ ʦʜ ʧʦ 70 ʘʤʠʥʦʢʠʩʝʣʠʥʘ, ʤʝʹʫʩʦʙʥʦ ʧʦʚʝʟʘʥʠʭ ʢʦʚʘʣʝʥʪʥʠʤ ʚʝʟʘʤʘ, ʘ ʢʦʿʝ 

ʬʦʨʤʠʨʘʿʫ ʭʠʜʨʦʬʦʙʥʠ ˅ʝʧ ʫʥʫʪʘʨ ʢʦʿʝʛ ʩʝ ʤʦʛʫ ʚʝʟʘʪʠ ʣʠʧʦʬʦʙʨʥʠ ʣʠʛʘʥʜʠ ʢʘʦ ʰʪʦ 

ʩʫ ʙʠʬʝʥʦʣʠ, ʧʨʦʛʝʩʪʝʨʦʥ ʠ ʨʝʪʠʦʥʦʣ, ʜʦʢ ʤʦʥʦʤʝʨʠ ʉʉ16 ʚʝʟʫʿʫ ʧʨʦʩʪʘʥʛʣʘʥʜʠʥʝ D2 

ʠ F2Ŭ ʨʝʜʫʢʫʿʫ˂ʠ ˁʠʭʦʚʫ ʘʢʪʠʚʥʦʩʪ (10). ʇʨʦʪʝʠʥ ʿʝ ʨʝʟʠʩʪʝʥʪʘʥ ʥʘ ʝʬʝʢʘʪ ʧʨʦʪʝʘʟʘ, 

ʥʠʩʢʝ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʧʨʦʤʝʥʫ ʨʅ ʚʨʝʜʥʦʩʪʠ (11). ɺʝʣʠʯʠʥʘ ʧʨʦʪʝʠʥʘ ʂʣʘʨʘ ˂ʝʣʠʿʘ ʦʜ 

ʩʘʤʦ 15,8kDa ʦʤʦʛʫ˂ʘʚʘ ˁʝʛʦʚ ʠʟʣʘʟʘʢ ʠʟ ʧʣʫ˂ʘ ʫ ʮʠʨʢʫʣʘʮʠʿʫ ʥʘ ʦʩʥʦʚʫ 

ʢʦʥʮʝʥʪʨʘʮʠʦʥʦʛ ʛʨʘʜʠʿʝʥʪʘ, ʧʘ ʩʝ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʦʚʦʛ ʧʨʦʪʝʠʥʘ ʫ ʩʝʨʫʤʫ ʤʦʞʝ 

ʢʦʨʠʩʪʠʪʠ ʢʘʦ ʤʘʨʢʝʨ ʘʢʫʪʥʠʭ ʠ ʭʨʦʥʠʯʥʠʭ ʦʰʪʝ˂ʝˁʘ ʧʣʫ˂ʘ (12). ʉʨʝʜˁʘ 

ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʉʉ16 ʫ ʩʝʨʫʤʫ ʢʦʜ ʦʜʨʘʩʣʠʭ ˀʫʜʠ ʢʨʝ˂ʝ ʩʝ ʦʜ 6,4 ʜʦ 10-15 ng/ml (10,13). 

ʆʩʠʤ ʉʉ16, ʂʣʘʨʘ ˂ʝʣʠʿʝ ʩʝʢʨʝʪʫʿʫ ʠ ʧʨʦʪʝʠʥʝ ʩʫʨʬʘʢʪʘʥʪʘ (ʝʥʛ. Surfactant Protein, SP) 

ɸ, B ʠ D, ʢʦʿʠ ʩʪʘʙʠʣʠʟʫʿʫ ʩʫʨʬʘʢʪʘʥʪ ʠ ʰʪʠʪʝ ʛʘ ʦʜ ʜʝʛʨʘʜʘʮʠʿʝ (14). SP-B ʢʘʦ ʜʝʦ 

ʩʫʨʬʘʢʪʘʥʪʘ ʠʤʘ ʫʣʦʛʫ ʫ ʦʯʫʚʘˁʫ ʧʦʚʨʰʠʥʩʢʦʛ ʧʨʠʪʠʩʢʘ ʫ ʘʣʚʝʦʣʘʤʘ, ʜʦʢ SP-ɸ ʠ SP-D 

ʢʘʦ ʜʝʦ ʥʝʩʧʝʮʠʬʠʯʥʦʛ ʠʤʫʥʠʪʝʪʘ ʦʧʩʦʥʠʟʫʿʫ ʫʛˀʝʥʦʭʠʜʨʘʪʥʝ ʩʪʨʫʢʪʫʨʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʘʤʘ, ʘʣʝʨʛʝʥʘ ʠ ʘʧʦʧʪʦʪʠʯʥʠʭ ˂ʝʣʠʿʘ ʠ ʧʦʚʝ˂ʘʚʘʿʫ ʦʢʣʘˁʘˁʝ ʦʚʠʭ 

ʩʪʨʫʢʪʫʨʘ ʠʟ ʣʫʤʝʥʘ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ (15,16). ʂʣʘʨʘ ˂ʝʣʠʿʝ ʠʤʘʿʫ ʫʣʦʛʫ ʫ ʬʠʟʠʦʣʦʰʢʦʤ 

ʩʤʘˁʝˁʫ ʦʢʩʠʜʘʪʠʚʥʦʛ ʩʪʨʝʩʘ ʟʙʦʛ ʚʝʣʠʢʝ ʝʢʩʧʨʝʩʠʿʝ ʈ450 ʤʦʥʦʦʢʩʠʜʘʟʘ, ʢʦʿʝ 

ʫʯʝʩʪʚʫʿʫ ʫ ʤʝʪʘʙʦʣʠʟʤʫ ʢʩʝʥʦʙʠʦʪʠʢʘ (17). 

ɸʣʚʝʦʣʘʨʥʠ ʝʧʠʪʝʣ ʯʠʥʝ ʜʚʘ ʪʠʧʘ ʘʣʚʝʦʣʘʨʥʠʭ ˂ʝʣʠʿʘ: ˂ʝʣʠʿʝ ʪʠʧ 2 ʩʫ ʢʫʙʦʠʜʥʝ ˂ʝʣʠʿʝ 

ʢʦʿʝ ʩʝʢʨʝʪʫʿʫ ʩʫʨʬʘʢʪʘʥʪ ʉ, ʜʦʢ ʩʫ ʪʠʧ 1 ʧˀʦʩʥʘʪʝ ˂ʝʣʠʿʝ ʢʦʿʝ ʧʦʢʨʠʚʘʿʫ ʥʘʿʚʝ˂ʠ ʜʝʦ 

ʧʦʚʨʰʠʥʝ ʘʣʚʝʦʣʘ ʠ ʠʤʘʿʫ ʫʣʦʛʫ ʫ ʨʘʟʤʝʥʠ ʛʘʩʦʚʘ. ɸʣʚʝʦʣʘʨʥʝ ˂ʝʣʠʿʝ ʪʠʧ 2 ʪʦʢʦʤ 

ʦʰʪʝ˂ʝˁʘ ʝʧʠʪʝʣʘ ʧʨʦʣʠʬʝʨʠʰʫ ʠ ʦʩʠʤ ʩʘʤʦʦʙʥʘʚˀʘˁʘ, ʜʠʬʝʨʝʥʮʠʨʘʿʫ ʫ ʘʣʚʝʦʣʘʨʥʝ 

˂ʝʣʠʿʝ ʪʠʧʘ 1, ʥʘʨʦʯʠʪʦ ʫ ʦʜʛʦʚʦʨʫ ʥʘ ʨʝʤʦʜʝʣʦʚʘˁʝ ʪʢʠʚʘ ʧʦʩʣʝ ʦʰʪʝ˂ʝˁʘ (18). 

ʇʦʧʫʣʘʮʠʿʝ ʘʣʚʝʦʣʘʨʥʠʭ ˂ʝʣʠʿʘ ʪʠʧ 2 ʢʦʿʝ ʩʝ ʥʘʣʘʟʝ ʥʘ ʧʝʨʠʬʝʨʠʿʠ ʠ ʧʦʜ ʧʣʝʫʨʦʤ ʠʤʘʿʫ 

ʥʘʿʚʝ˂ʠ ʢʘʧʘʮʠʪʝʪ ʧʨʦʣʠʬʝʨʘʮʠʿʝ ʠ ʨʝʛʝʥʝʨʘʮʠʿʝ.  

ʆʩʠʤ ʘʣʚʝʦʣʘʨʥʠʭ ˂ʝʣʠʿʘ ʫ ʘʣʚʝʦʣʘʤʘ ʩʝ ʥʘʣʘʟʝ ʠ ʩʪʨʦʤʘʣʥʝ ˂ʝʣʠʿʝ, ʢʘʧʠʣʘʨʥʠ ʝʥʜʦʪʝʣ, 

ʧʝʨʠʮʠʪʠ ʠ ʤʘʢʨʦʬʘʛʠ.  

 ʇʦʥʘʰʘˁʝ ʝʧʠʪʝʣʥʠʭ ʤʘʪʠʯʥʠʭ ˂ʝʣʠʿʘ ʧʣʫ˂ʘ ʨʝʛʫʣʠʩʘʥʦ ʿʝ ʩʠʛʥʘʣʠʤʘ ʠʟ 

ʤʠʢʨʦʦʢʨʫʞʝˁʘ ʢʦʿʠ ʤʦʛʫ ʦʚʝ ˂ʝʣʠʿʝ ʜʨʞʘʪʠ ʫ ʩʪʘˁʫ ʤʠʨʦʚʘˁʘ, ʦʜʨʞʘʚʘʪʠ 

ʩʘʤʦʦʙʥʘʚˀʘˁʝ ʫ ʦʚʦʤ ʥʝʜʠʬʝʨʝʥʪʦʚʘʥʦʤ ʦʙʣʠʢʫ ʠ ʧʨʦʤʦʚʠʩʘʪʠ ʪʨʘʥʟʠʪʦʨʥʫ 

ʧʨʦʣʠʬʝʨʘʮʠʿʫ (2). ɼʠʬʝʨʝʥʮʠʿʘʮʠʿʘ ʤʘʪʠʯʥʠʭ ˂ʝʣʠʿʘ ʠʟʦʣʦʚʘʥʠʭ ʠʟ ʧʣʫ˂ʘ ʟʘʚʠʩʠ ʦʜ 
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ʫʩʣʦʚʘ ʫʟʠʤʘˁʘ ʫʟʦʨʢʘ, ʦʜʥʦʩʥʦ ʜʘ ʣʠ ʩʝ ˂ʝʣʠʿʝ ʫʟʠʤʘʿʫ ʧʨʝ ʠʣʠ ʧʦʩʣʝ ʦʰʪʝ˂ʝˁʘ, ʦʜ 

ʤʣʘʜʠʭ ʠʣʠ ʩʪʘʨʠʭ ʿʝʜʠʥʢʠ ʠʣʠ ʧʦʩʪʦʿʘˁʘ ʩʧʝʮʠʬʠʯʥʠʭ ʤʫʪʘʮʠʿʘ ʢʦʿʝ ʩʫ ʫʜʨʫʞʝʥʝ ʩʘ 

ʙʦʣʝʩʪʠʤʘ ʢʦʜ ˀʫʜʠ (3).  ɽʩʝʿʠ ʩʘ ʭʫʤʘʥʠʤ ʤʘʪʠʯʥʠʤ ˂ʝʣʠʿʘʤʘ ʦʜ ʨʘʟʣʠʯʠʪʠʭ ʜʦʥʦʨʘ 

ʧʦʢʘʟʘʣʠ ʩʫ ʟʥʘʯʘʿʥʫ ʚʘʨʠʿʘʙʠʣʥʦʩʪ ʫ ʢʠʥʝʪʠʮʠ ʧʨʦʣʠʬʝʨʘʮʠʿʝ ʠ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʝ 

ʧʨʦʛʝʥʠʪʦʨʘ ʨʝʩʧʠʨʘʪʦʨʥʦʛ ʝʧʠʪʝʣʘ, ʧʘ ʠ ʫ ʫʩʣʦʚʠʤʘ ʙʝʟ ʦʰʪʝ˂ʝˁʘ ʧʦʩʪʦʿʠ 

ʥʘʨʫʰʘʚʘˁʝ ʙʘʣʘʥʩʘ ʩʘ ʧʨʝʚʘʛʦʤ ʧʝʭʘʨʘʩʪʠʭ ʥʘʜ ʮʠʣʠʿʘʨʥʠʤ ˂ʝʣʠʿʘʤʘ, (ʰʪʦ ʿʝ 

ʫʪʚʨʹʝʥʦ ʠ ʫ ʘʩʪʤʠ), ʢʘʦ ʠ ʩʢʚʘʤʦʟʥʠʭ ʥʘʜ ʤʫʢʦʮʠʣʠʿʘʨʥʠʤ ˂ʝʣʠʿʘʤʘ (3). ʍʠʧʦʪʝʟʘ ʜʘ 

ʙʦʣʝʩʪʠ ʦʜʨʘʩʣʠʭ ʚʦʜʝ ʧʦʨʝʢʣʦ ʠʟ ʧʝʨʠʦʜʘ ʨʘʟʚʦʿʘ (ʝʥʛ. Developmental Origins of Adult 

Disease) ʫʩʤʝʨʠʣʘ ʿʝ ʘʢʪʫʝʣʥʘ ʠʩʪʨʘʞʠʚʘˁʘ ʛʝʥʝʟʝ ʭʨʦʥʠʯʥʠʭ ʨʝʩʧʠʨʘʪʦʨʥʠʭ ʙʦʣʝʩʪʠ 

ʥʘ ʨʘʟʚʦʿ ʧʘʪʦʣʦʰʢʦʛ ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ ʠ ʩʪʨʫʢʪʫʨʥʝ ʧʨʦʤʝʥʝ ʧʣʫ˂ʘ ʫ ʨʘʟʚʦʿʫ, ʢʦʿʠ 

ʛʝʥʝʨʠʰʫ ʧʦʪʝʥʮʠʿʘʣ ʟʘ ʧʘʪʦʣʦʰʢʠ ʦʜʛʦʚʦʨ ʥʘ ʰʪʝʪʥʝ ʘʛʝʥʩʝ ʢʘʩʥʠʿʝ ʫ ʞʠʚʦʪʫ (16,19). 

 

1.2.ʈʘʟʚʦʿ ʧʣʫ˂ʘ  

 ʈʘʟʚʦʿ ʧʣʫ˂ʘ ʧʨʦʣʘʟʠ ʢʨʦʟ ʥʝʢʦʣʠʢʦ ʬʘʟʘ ʪʦʢʦʤ ʢʦʿʠʭ ʩʝ ʛʨʘˁʘʿʫ ʜʠʩʘʿʥʠ ʧʫʪʝʚʠ, 

ʧʦʿʘʚˀʫʿʫ ʨʘʟʣʠʯʠʪʝ ʤʘʪʠʯʥʝ ʠ ʜʠʬʝʨʝʥʪʦʚʘʥʝ ˂ʝʣʠʿʝ, ʠ ʫʨʘʩʪʘʿʫ ʢʨʚʥʠ ʩʫʜʦʚʠ ʢʦʿʠ ʩʘ 

˂ʝʣʠʿʘʤʘ ʝʧʠʪʝʣʘ ʘʣʚʝʦʣʘ ʬʦʨʤʠʨʘʿʫ ʚʘʟʜʫʰʥʦ-ʢʨʚʥʫ ʙʘʨʠʿʝʨʫ ʧʨʝʢʦ ʢʦʿʝ ʩʝ ʦʙʘʚˀʘ 

ʨʘʟʤʝʥʘ ʛʘʩʦʚʘ (ʩʣʠʢʘ 2). 

 

ʉʣʠʢʘ 2. ʈʘʟʚʦʿ ʧʣʫ˂ʘ (ʧʨʠʣʘʛʦʹʝʥʦ ʧʨʝʤʘ Leibel S, 2016 (30)) 



  ʋɺʆɼ  

 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ                                                ʅʝʚʝʥʢʘ ʀʣʠ˂ 5 

 

 ʋ ʝʤʙʨʠʦʥʘʣʥʦʿ ʬʘʟʠ ʪʢʠʚʦ ʧʣʫ˂ʘ ʠʟʜʚʘʿʘ ʩʝ ʧʫʧˀʝˁʝʤ ʠʟ ʣʘʨʠʥʛʦ-ʪʨʘʭʝʘʣʥʦʛ 

ʫʩʝʢʘ ʥʘ ʚʝʥʪʨʘʣʥʦʿ ʩʪʨʘʥʠ ʞʜʨʝʣʘ. ʋ 33. ʜʘʥʫ ʛʝʩʪʘʮʠʿʝ ʧʦʿʘʚˀʫʿʝ ʩʝ ʘʩʠʤʝʪʨʠʯʥʘ 

ʜʝʦʙʘ ʜʚʘ ʛʣʘʚʥʘ ʙʨʦʥʭʘ (20), ʢʦʿʠ ʩʝ ʜʘˀʝ ʛʨʘʥʘʿʫ ʠ ʨʘʩʪʫ ʫ ʜʠʥʘʤʠʯʥʦʤ ʧʨʦʮʝʩʫ 

ʝʧʠʪʝʣʥʦ-ʤʝʟʝʥʭʠʤʥʝ ʠʥʪʝʨʨʝʘʢʮʠʿʝ ʪʠʧʘ 1 ʠ ʫ ʧʩʝʫʜʦʛʣʘʥʜʫʣʘʨʥʦʿ ʬʘʟʠ ʨʘʟʜʚʘʿʘʿʫ ʩʝ 

ʥʘ ʪʝʨʤʠʥʘʣʥʝ ʙʨʦʥʭʠʦʣʝ (16-20 ʛʝʥʝʨʘʮʠʿʘ ʛʨʘˁʘˁʘ), ʧʨʠ ʯʝʤʫ ʩʫ ʜʦ ʢʨʘʿʘ ʦʚʝ ʬʘʟʝ 

Id2+ʝʧʠʪʝʣʥʝ ˂ʝʣʠʿʝ (ʝʥʛ. Inhibitor of Differentiation 2,Id2) ʫ ʮʝʥʪʨʘʣʥʠʤ ʜʠʩʘʿʥʠʤ 

ʧʫʪʝʚʠʤʘ ʩʣʘʙʦ ʜʠʬʝʨʝʥʪʦʚʘʥʝ (21). ʌʘʢʪʦʨ ʨʘʩʪʘ ʬʠʙʨʦʙʣʘʩʪʘ 10 (ʝʥʛ.Fibroblast 

Growth Factor 10, FGF10) ʫ ʤʝʟʝʥʭʠʤʫ ʧʦʟʠʮʠʦʥʠʨʘʥʦʤ ʜʠʩʪʘʣʥʦ (ʨʝʛʫʣʠʩʘʥ ʿʝ Wnt 

ʩʠʛʥʘʣʠʟʠʨʘˁʝʤ) ʜʝʣʫʿʝ ʥʘ ʝʧʠʪʝʣʥʝ ʧʨʦʛʝʥʠʪʦʨʝ ʫ ʢʦʿʠʤʘ ʧʨʝʢʦ ɓ-ʢʘʪʝʥʠʥʘ ʠʥʜʫʢʫʿʝ 

ʝʢʩʧʨʝʩʠʿʫ Sox9 (ʝʥʛ. Sex Determining Region Y Box 9, Sox9), ʘ ʠʥʭʠʙʠʰʝ ʝʢʩʧʨʝʩʠʿʫ 

Sox2, ʰʪʦ ʦʜʨʞʘʚʘ ʠʟʦʩʪʘʥʘʢ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʝ ʧʨʦʛʝʥʠʪʦʨʘ (22,23) ʠ ʠʤʘ ʫʣʦʛʫ ʫ 

ʭʝʤʦʪʘʢʩʠ ʠ ʫʩʤʝʨʘʚʘˁʫ ʛʨʘˁʘˁʘ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ (24).  ʂʘʢʦ ʜʠʩʘʿʥʠ ʧʫʪʝʚʠ ʫʨʘʩʪʘʿʫ ʫ 

ʤʝʟʝʥʭʠʤʥʦ ʪʢʠʚʦ, ʧʨʦʛʝʥʠʪʦʨʠ ʩʝ ʧʦʤʝʨʘʿʫ ʦʜ ʜʠʩʪʘʣʥʝ ʧʦʟʠʮʠʿʝ ʧʨʦʢʩʠʤʘʣʥʦ 

(ʫʜʘˀʝʥʠʿʝ ʦʜ ʤʝʟʝʥʭʠʤʥʠʭ ˂ʝʣʠʿʘ ʢʦʿʝ ʧʨʦʜʫʢʫʿʫ FGF10) ʠ ʧʦʯʠˁʫ ʜʘ ʝʢʩʧʨʠʤʫʿʫ Sox2 

ʰʪʦ ʠʭ ʫʚʦʜʠ ʫ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʫ. ʌʘʢʪʦʨ ʪʨʘʥʩʬʦʨʤʘʮʠʿʝ ʨʘʩʪʘ ʙʝʪʘ (TGFɓ) ʠʥʭʠʙʠʨʘ 

ʝʢʩʧʨʝʩʠʿʫ Fgf10 ʫ ʤʝʟʝʥʭʠʤʘʣʥʠʤ ʩʪʨʦʤʘʣʥʠʤ ˂ʝʣʠʿʘʤʘ ʧʣʫ˂ʘ (2) (ʩʣʠʢʘ 3). 

 

ʉʣʠʢʘ 3. ɽʧʠʪʝʣʥʦ ïʤʝʟʝʥʭʠʤʥʘ ʠʥʪʝʨʨʝʘʢʮʠʿʘ ʪʦʢʦʤ ʫʨʘʩʪʘˁʘ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ (ʧʨʠʣʘʛʦʹʝʥʦ 
ʧʨʝʤʘ Volckaert T, 2014(2)) 

 ʊʦʢʦʤ ʢʘʥʘʣʠʢʫʣʘʨʥʝ ʬʘʟʝ ʨʘʟʚʦʿʘ ʧʣʫ˂ʘ ʪʝʨʤʠʥʘʣʥʝ ʙʨʦʥʭʠʦʣʝ ʩʝ ʛʨʘʥʘʿʫ ʜʦ 

ʩʪʚʘʨʘˁʘ ʚʘʟʜʫʰʥʦʛ ʧʨʦʩʪʦʨʘ ʘʣʚʝʦʣʘʨʥʠʭ ʢʘʥʘʣʠ˂ʘ ʠ ʢʝʩʠʮʘï ʘʮʠʥʫʩʘ ʫ ʯʠʿʫ ʦʢʦʣʠʥʫ 

ʫʨʘʩʪʘʿʫ ʢʨʚʥʠ ʩʫʜʦʚʠ. ʇʣʫ˂ʥʠ ʝʧʠʪʝʣ ʫ ʧʩʝʫʜʦ-ʛʣʘʥʜʫʣʘʨʥʦʿ ʠ ʢʘʥʘʣʠʢʫʣʘʨʥʦʿ ʬʘʟʠ 

ʨʘʟʚʦʿʘ ʧʣʫ˂ʘ ʿʝ ʦʧʪʠʤʘʣʥʠ ʠʟʚʦʨ ʤʘʪʠʯʥʠʭ ˂ʝʣʠʿʘ ʢʦʿʝ ʠʤʘʿʫ ʧʦʪʝʥʮʠʿʘʣ ʜʘ 
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ʜʠʬʝʨʝʥʮʠʨʘʿʫ ʠ ʫ ʜʠʩʘʿʥʝ ʧʫʪʝʚʝ ʠ ʫ ʘʣʚʝʦʣʝ (25). ʄʫʣʪʠʧʦʪʝʥʪʥʠ ʧʨʦʛʝʥʠʪʦʨʠ (Sox-

9+, Id2+) ʠʟʦʣʦʚʘʥʠ ʠʟ ʝʧʠʪʝʣʘ ʢʦʿʠ ʿʝ ʫ ʧʩʝʫʜʦ-ʛʣʘʥʜʫʣʘʨʥʦ ʿʬʘʟʠ ʜʠʬʝʨʝʥʮʠʨʘʿʫin 

vitro ʠʥʠʮʠʿʘʣʥʦ ʫ ˂ʝʣʠʿʝ ʙʨʦʥʭʠʦʣʘʨʥʦʛ ʝʧʠʪʝʣʘ (Sox-2+) ʠ ʪʦ ʂʣʘʨʘ ˂ʝʣʠʿʝ (Scgb1a1+; 

ʢʦʿʝ ʜʠʬʝʨʝʥʮʠʨʘʿʫ ʫ ʧʝʭʘʨʘʩʪʝ ˂ʝʣʠʿʝ), ʙʘʟʘʣʥʝ ˂ʝʣʠʿʝ (ʨ63+; ʢʦʿʝ ʜʠʬʝʨʝʥʮʠʨʘʿʫ ʫ 

ʮʠʣʠʿʘʨʥʝ ˂ʝʣʠʿʝ ʧʦʩʣʝ ʩʤʘˁʝˁʘ ʝʢʩʧʨʝʩʠʿʝ Sox-2) ʠ ʥʝʫʨʦʝʥʜʦʢʨʠʥʝ ˂ʝʣʠʿʝ, ʜʦʢ 

ʠʟʦʣʦʚʘʥʠ ʧʨʦʛʝʥʠʪʦʨʠ ʫ ʢʘʥʘʣʠʢʫʣʘʨʥʦʿ ʬʘʟʠ (Id2+, Sox-9+, Podoplanin+, Sftpc+), ʦʩʠʤ 

ʥʘʚʝʜʝʥʠʭ, ʤʦʛʫ ʜʠʬʝʨʝʥʮʠʨʘʪʠ ʠ ʫ ʘʣʚʝʦʣʘʨʥʝ ˂ʝʣʠʿʝ ʪʠʧ 1 ʠ ʪʠʧ 2 (24). ʊʦʢʦʤ 

ʢʘʥʘʣʠʢʫʣʘʨʥʝ ʬʘʟʝ ʤʝʩʪʠʤʠʯʥʦ ʩʝ ʧʦʿʘʚˀʫʿʫ FGF10+ʣʠʧʦʬʠʙʨʦʙʣʘʩʪʠ ʢʦʿʠ 

ʧʨʝʜʩʪʘʚˀʿʫ ʥʠʰʫ ʟʘ ʘʣʚʝʦʣʘʨʥʝ ˂ʝʣʠʿʝ ʪʠʧʘ 2 (24).  ʋ ʪʦʢʫ ʥʦʨʤʘʣʥʝ ʪʨʫʜʥʦ˂ʝ ʉʉ16 ʩʝ 

ʜʝʪʝʢʪʫʿʝ ʫ ʘʤʥʠʦʥʩʢʦʿ ʪʝʯʥʦʩʪʠ ʦʜ 14-16 ʛʝʩʪʘʮʠʦʥʝ ʥʝʜʝˀʝ (ɻʅ), ʠ ʝʢʩʧʦʥʝʥʮʠʿʘʣʥʦ 

ʨʘʩʪʝ ʜʦ 30-34 ɻʅ, ʩʘ ʥʘʿʚʝ˂ʠʤ ʢʦʥʮʝʥʪʨʘʮʠʿʘʤʘ ʧʨʝ ʧʦʨʦʹʘʿʘ (26,27). ʉʤʘˁʝˁʝ 

ʝʢʩʧʨʝʩʠʿʝ ʧʨʦʪʝʠʥʘ ʯʚʨʩʪʠʭ ʤʝʹʫ˂ʝʣʠʿʩʢʠʭ ʚʝʟʘ (ʢʣʘʫʜʠʥʘ 6) ʪʦʢʦʤ ʨʘʟʚʦʿʘ ʧʣʫ˂ʘ 

ʥʝʦʧʭʦʜʥʦ ʿʝ ʟʘ ʧʨʝʣʘʟʘʢ ʠʟ ʢʘʥʘʣʠʢʫʣʘʨʥʝ ʫ ʩʘʢʫʣʘʨʥʫ ʬʘʟʫ, ʘ ʦʜʨʞʘʚʘˁʝ ʧʦʚʝ˂ʘʥʝ 

ʝʢʩʧʨʝʩʠʿʝ ʫʜʨʫʞʝʥʘ ʿʝ ʩʘ ʩʤʘˁʝʥʦʤ ʝʢʩʧʨʝʩʠʿʦʤ ʉʉ16 ʫ ʨʝʩʧʠʨʘʪʦʨʥʦʤ ʝʧʠʪʝʣʫ ʪʦʢʦʤ 

ʝʤʙʨʠʦʛʝʥʝʟʝ ʰʪʦ ʨʝʟʫʣʪʫʿʝ ʠ ʬʦʨʤʠʨʘˁʫ ʧʣʫ˂ʘ ʩʘ ʤʘˁʠʤ ʙʨʦʿʝʤ ʰʠʨʦʢʠʭ ʜʠʩʘʿʥʠʭ 

ʧʫʪʝʚʘ (28).  

 ʅʘ ʢʨʘʿʫ ʢʘʥʘʣʠʢʫʣʘʨʥʝ ʠ ʥʘ ʧʦʯʝʪʢʫ ʩʘʢʫʣʘʨʥʝ ʬʘʟʝ ʨʘʟʚʦʿʘ ʧʣʫ˂ʘ, ʧʣʫ˂ʥʠ 

ʝʧʠʪʝʣ ʩʝʢʨʝʪʫʿʝ ʚʝʣʠʢʠ ʜʝʦ ʘʤʥʠʦʥʩʢʝ ʪʝʯʥʦʩʪʠ ʠ ʧʦʯʠˁʝ ʩʪʚʘʨʘˁʝ ʩʫʨʬʘʢʪʘʥʪʘ. 

ʂʣʘʨʘ ˂ʝʣʠʿʝ ʧʨʦʜʫʢʫʿʫ ʩʫʨʬʘʢʪʘʥʪ ɸ, ɺ ʠ D, ʜʦʢ ʘʣʚʝʦʣʘʨʥʝ ˂ʝʣʠʿʝ ʪʠʧʘ 2 ʩʝʢʨʝʪʫʿʫ 

ʩʫʨʬʘʢʪʘʥʪ C (29). ʉʫʨʬʘʢʪʘʥʪ ʩʝ ʩʘʩʪʦʿʠ ʦʜ ʛʣʠʮʝʨʦ-ʬʦʩʬʦʣʠʧʠʜʘ, ʩʧʝʮʠʬʠʯʥʠʭ 

ʧʨʦʪʝʠʥʘ, ʥʝʫʪʨʘʣʥʠʭ ʤʘʩʪʠ ʠ ʭʦʣʝʩʪʝʨʦʣʘ, ʧʦʢʨʠʚʘ ʘʣʚʝʦʣʘʨʥʫ ʧʦʚʨʰʠʥʫ ʠ ʨʝʜʫʢʫʿʝ 

ʧʦʚʨʰʠʥʩʢʠ ʧʨʠʪʠʩʘʢ, ʪʘʢʦ ʜʘ ʘʣʚʝʦʣʝ ʥʘʢʦʥ ʨʦʹʝˁʘ ʥʝ ʢʦʣʘʙʠʨʘʿʫ. ʊʦʢʦʤ ʩʘʢʫʣʘʨʥʝ 

ʬʘʟʝ ʘʮʠʥʫʩʠ ʩʫ ʦʙʣʦʞʝʥʠ ʘʣʚʝʦʣʘʨʥʠʤ ˂ʝʣʠʿʘʤʘ ʪʠʧʘ 1 ʠ 2 (30), ʘ ʦʢʦ ʘʮʠʥʫʩʘ ʩʝ 

ʫʤʥʦʞʘʚʘʿʫ ʢʘʧʠʣʘʨʠ, ʜʦʢ ʘʧʦʧʪʦʟʘ ʤʝʟʝʥʭʠʤʩʢʠʭ ˂ʝʣʠʿʘ ʦʤʦʛʫ˂ʘʚʘ ˁʠʭʦʚʦ  

ʧʨʠʙʣʠʞʘʚʘˁʝ ʧʦʚʨʰʠʥʠ ʘʮʠʥʫʩʘ, ʘ ˁʠʭʦʚʘ ʙʘʟʘʣʥʘ ʤʝʤʙʨʘʥʘ ʬʫʟʠʦʥʠʰʝ ʩʘ ʙʘʟʘʣʥʦʤ 

ʤʝʤʙʨʘʥʦʤ ʝʧʠʪʝʣʘ ʪʘʢʦ ʜʘ ʩʝ ʬʦʨʤʠʨʘ ʢʨʚʥʦ-ʚʘʟʜʫʰʥʘ ʙʘʨʠʿʝʨʘ ʢʦʿʫ ʯʠʥʝ: ʝʥʜʦʪʝʣʥʝ 

˂ʝʣʠʿʝ ʢʘʧʠʣʘʨʘ, ʬʫʟʠʦʥʠʩʘʥʘ ʙʘʟʘʣʥʘ ʤʝʤʙʨʘʥʘ ʠ ʘʣʚʝʦʣʘʨʥʝ ˂ʝʣʠʿʝ ʪʠʧʘ 1 (24). ɿʘ 

ʧʨʘʚʠʣʥʦ ʜʠʬʝʨʝʥʮʠʨʘˁʝ ʨʝʩʧʠʨʘʪʦʨʥʦʛ ʝʧʠʪʝʣʘ ʥʝʦʧʭʦʜʥʘ ʿʝ ʩʫʧʨʝʩʠʿʘ ʩʝʢʨʝʮʠʿʝ 

FGF10 ʠʟ ʤʝʟʝʥʭʠʤʩʢʠʭ ˂ʝʣʠʿʘ ʦʢʦ ʧʨʦʢʩʠʤʘʣʥʠʭ ʜʝʣʦʚʘ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ (ʪʦʢʦʤ 

ʛʨʘˁʘˁʘ ʨʝʩʧʠʨʘʪʦʨʥʠʭ ʧʫʪʝʚʘ) ʰʪʦ ʿʝ ʫʜʨʫʞʝʥʦ ʩʘ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʦʤ ʤʝʟʝʥʭʠʤʩʢʠʭ 

˂ʝʣʠʿʘ ʫ ʛʣʘʪʢʝ ʤʠʰʠ˂ʥʝ ˂ʝʣʠʿʝ (ʨʝʛʫʣʠʩʘʥʦ Wnt/ɓ-ʢʘʪʝʥʠʥ ʩʠʛʥʘʣʠʩʘˁʝʤ), ʢʘʦ ʠ 

ʜʠʩʪʘʣʥʦ ʥʘ ʚʨʭʫ ʘʮʠʥʫʩʘ (ʥʘ ʢʨʘʿʫ ʛʝʩʪʘʮʠʿʝ ʠ ʧʦʩʪʥʘʪʘʣʥʦ ʫ ʬʘʟʠ ʘʣʚʝʦʣʘʨʠʟʘʮʠʿʝ) 

(2,31). 
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 ɸʣʚʝʦʣʘʨʥʘ ʬʘʟʘ ʨʘʟʚʦʿʘ ʧʣʫ˂ʘ ʧʦʜʨʘʟʫʤʝʚʘ ʪʨʘʥʩʬʦʨʤʘʮʠʿʫ ʥʝʟʨʝʣʠʭ 

ʩʘʢʫʣʘʨʥʠʭ ʢʝʩʠʮʘ ʩʘ ʣʠʤʠʪʠʨʘʥʦʤ ʠʟʤʝʥʦʤ ʛʘʩʦʚʘ ʫ ʟʨʝʣʦ ʧʣʫ˂ʥʦ ʪʢʠʚʦ ʩʘ ʚʝʣʠʢʦʤ 

ʧʦʚʨʰʠʥʦʤ ʘʣʚʝʦʣʘ (75m2), ʢʦʿʝ ʠʤʘʿʫ ʠʩʪʘˁʝʥʝ ʟʠʜʦʚʝ, ʫʟ ʠʩʪʦʚʨʝʤʝʥʠ ʨʘʟʚʦʿ ʙʦʛʘʪʝ 

ʢʘʧʠʣʘʨʥʝ ʤʨʝʞʝ ʠ ʝʢʩʪʝʥʟʠʚʥʦʤ ʩʝʧʘʨʘʮʠʿʦʤ ʿʝʜʠʥʠʮʘ ʟʘ ʨʘʟʤʝʥʫ ʛʘʩʦʚʘ (24). ʀʟ 

ʧʨʠʤʘʨʥʦʛ ʘʣʚʝʦʣʘʨʥʦʛ ʟʠʜʘ ʤʠʦʬʠʙʨʦʙʣʘʩʪʠ ʫʨʘʩʪʘʿʫ ʫ ʣʫʤʝʥ ʘʣʚʝʦʣʘ ʧʨʘʚʝ˂ʠ 

ʩʝʢʫʥʜʘʨʥʝ ʧʨʝʛʨʘʜʝ ʫʟ ʩʪʚʘʨʘˁʝ ʝʣʘʩʪʠʯʥʠʭ ʚʣʘʢʘʥʘ ʫ ˁʠʭʦʚʠʤ ʚʨʭʦʚʠʤʘ (24) ʠ 

ʥʘʩʪʘʥʘʢ ʘʣʚʝʦʣʘʨʥʝ ʩʝʧʘʨʘʮʠʿʝ (ʉʣʠʢʘ 4). ʆʚʘ ʬʘʟʘ ʧʦʯʠˁʝ ʦʢʦ 36. ʥʝʜʝˀʝ ʛʝʩʪʘʮʠʿʝ ʠ 

ʥʘ ʨʦʹʝˁʫ ʬʦʨʤʠʨʘʥʦ ʿʝ ʦʢʦ 15% ʘʣʚʝʦʣʘ, ʘ ʥʘʩʪʘʚʘʢ ʘʣʚʝʦʣʘʨʥʦʛ ʜʝˀʝˁʘ ʦʜʠʛʨʘʚʘ ʩʝ ʫ 

ʪʦʢʫ ʥʝʢʦʣʠʢʦ ʛʦʜʠʥʘ ʥʘʢʦʥ ʨʦʹʝˁʘ. ʊʦʢʦʤ ʜʝʪʠˁʩʪʚʘ ʨʘʩʪ ʧʣʫ˂ʘ ʦʙʝʟʙʝʹʫʿʝ ʧʦʨʘʩʪ 

ʧʣʫ˂ʥʠʭ ʬʫʥʢʮʠʿʘ ʢʦʿʠ ʧʨʘʪʠ ʧʦʨʘʩʪ ʫ ʪʝʣʝʩʥʦʿ ʚʠʩʠʥʠ ʜʝʪʝʪʘ, ʘ ʥʘʩʪʘʚˀʘ ʩʝ ʜʦ 

ʘʜʦʣʝʩʮʝʥʪʥʦʛ ʜʦʙʘ, ʢʘʜʘ ʩʝ ʨʘʩʪ ʟʘʚʨʰʘʚʘ (20). 

  

 ʊʨʘʜʠʮʠʦʥʘʣʥʦ ʩʝ ʩʤʘʪʨʘ ʜʘ ʩʝ ʩʪʨʫʢʪʫʨʘʣʥʝ ʧʨʦʤʝʥʝ ʫ ʧʣʫ˂ʠʤʘ ʪʦʢʦʤ ʨʘʟʚʦʿʘ 

ʟʘʚʨʰʘʚʘʿʫ ʬʦʨʤʠʨʘˁʝʤ ʘʣʚʝʦʣʘ ʠ ʜʘ ʨʘʟʚʦʿ ʧʣʫ˂ʘ ʧʨʝʜʩʪʘʚˀʘ ʢʦʥʘʯʥʠ ʠ 

ʠʨʝʚʝʨʟʠʙʠʣʥʠ ʧʨʦʮʝʩ. ʄʝʹʫʪʠʤ, ʥʝʢʦʣʠʢʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʫʢʘʟʘʣʦ ʿʝ 

ʥʘ ʤʦʛʫ˂ʥʦʩʪ ʫʙʨʟʘʥʦʛ ʨʘʟʚʦʿʘ ʠ ʨʘʩʪʘ ʧʣʫ˂ʘ ʠ ʧʦʩʣʝ ʧʝʨʠʦʜʘ ʧʦʩʪʥʘʪʘʣʥʝ ʤʘʪʫʨʘʮʠʿʝ 

(33).  

 ʂʦʜ ʧʨʝʚʨʝʤʝʥʦ ʨʦʹʝʥʝ ʜʝʮʝ ʉʉ16 ʢʦʨʝʣʠʰʝ ʩʘ ʩʪʝʧʝʥʦʤ ʟʨʝʣʦʩʪʠ ʧʣʫ˂ʘ (34). 

ʄʘˁʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʉʉ16 ʫ ʧʣʫ˂ʠʤʘ ʩʫ ʠʟʤʝʨʝʥʝ ʢʦʜ ʜʝʮʝ ʩʘ ʨʝʩʧʠʨʘʪʦʨʥʠʤ ʜʠʩʪʨʝʩ 

ʩʠʥʜʨʦʤʦʤ, ʢʘʦ ʠ ʢʦʜ ʜʝʮʝ ʩʘ ʨʠʟʠʢʦʤ ʟʘ ʨʘʟʚʦʿ ʙʨʦʥʭʦʧʫʣʤʦʥʘʣʥʝ ʜʠʩʧʣʘʟʠʿʝ (35), 

ʩʤʘˁʝˁʝʤ ʧʣʫ˂ʥʝ ʬʫʥʢʮʠʿʝ ʪʦʢʦʤ ʜʝʪʠˁʩʪʚʘ (36), ʦʜʥʦʩʥʦ ʧʦʨʝʤʝ˂ʘʿʠʤ ʫ ʨʘʟʚʦʿʫ 

ʧʣʫ˂ʘ ʢʦʿʝ ʩʝ ʤʘʥʠʬʝʩʪʫʿʫ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ, ʚʝʣʠʢʠʤ ʚʘʟʜʫʰʥʠʤ 

ʇʨʝ ʨʦʹʝˁʘ ʘʣʚʝʦʣʝ ʬʦʨʤʠʨʘʿʫ ʪʝʨʤʠʥʘʣʥʝ ʢʨʘʿʝʚʝ 

ʘʣʚʝʦʣʘʨʥʠʭ ʢʝʩʠʮʘ ʠ ʚʨʝʤʝʥʦʤ ʧʦʚʝ˂ʘʚʘʿʫ ʩʚʦʿ 

ʜʠʿʘʤʝʪʘʨ 

ʇʦʩʣʝ ʨʦʹʝˁʘ ʜʦʣʘʟʠ ʜʦ ʫʤʥʦʞʘʚʘˁʘ ʙʨʦʿʘ ʘʣʚʝʦʣʘ 

ʥʘ ʪʝʨʤʠʥʘʣʥʠʤ ʢʨʘʿʝʚʠʤʘ ʘʣʚʝʦʣʘʨʥʠʭ ʢʝʩʠʮʘ ʠ 

ʧʦʨʘʩʪʘ ʜʠʿʘʤʝʪʨʘ, ʘ ʠʟʤʝʹʫ ˁʠʭ ʩʝ ʥʘʣʘʟʝ 

ʩʝʢʫʥʜʘʨʥʠ ʩʝʧʪʫʤʠ. 

 
 

ʉʣʠʢʘ 4. ɸʣʚʝʦʣʘʨʥʘ ʬʘʟʘ ʨʘʟʚʦʿʘ ʧʣʫ˂ʘ (ʧʨʠʣʘʛʦʹʝʥʦ ʧʨʝʤʘ 32) 



  ʋɺʆɼ  

 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ                                                ʅʝʚʝʥʢʘ ʀʣʠ˂ 8 

 

ʧʨʦʩʪʦʨʦʤ ʠ ʟʘʨʦʙˀʘʚʘˁʝʤ ʚʘʟʜʫʭʘ ʪʿ ʩʘ ʥʘʩʪʘʥʢʦʤ ʍʆɹʇ-ʘ ʢʦʜ ʦʜʨʘʩʣʠʭ  (37,38). 

ʀʥʪʝʨʨʝʘʢʮʠʿʘ ʝʧʠʪʝʣʥʝ ʿʝʜʠʥʠʮʝ, ʩʪʝʤ ˂ʝʣʠʿʘ ʠ ˁʠʭʦʚʠʭ ʥʠʰʘ ʧʨʠʩʫʪʥʘ ʿʝ ʪʦʢʦʤ 

ʤʦʨʬʦʛʝʥʝʟʝ, ʢʘʦ ʠ ʫ ʧʨʦʮʝʩʫ ʟʘʨʘʩʪʘˁʘ ʨʘʥʝ ʪʦʢʦʤ ʭʨʦʥʠʯʥʝ ʠʥʬʣʘʤʘʮʠʿʝ ʫ ʢʦʿʦʿ ʤʦʛʫ 

ʥʘʩʪʘʪʠ ʠ ʩʪʨʫʢʪʫʨʘʣʥʝ ʧʨʦʤʝʥʝ ʩʘ ʨʝʤʦʜʝʣʦʚʘˁʝʤ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ, ʧʘ ʩʝ ʧʨʦʮʝʩʠ 

ʨʘʟʚʦʿʘ ʧʣʫ˂ʘ ʢʦʿʠ ʩʫ ʧʘʨʘʣʝʣʥʠ ʧʨʦʮʝʩʫ ʨʘʟʚʦʿʘ ʠʤʫʥʩʢʦʛ ʩʠʩʪʝʤʘ ʠʥʪʝʥʟʠʚʥʦ 

ʠʟʫʯʘʚʘʿʫ ʫ ʧʘʪʦʛʝʥʝʟʠ ʨʝʩʧʠʨʘʪʦʨʥʠʭ ʙʦʣʝʩʪʠ ʢʦʜ ˀʫʜʠ (39). 

 

1.3. ʈʝʧʘʨʘʮʠʿʘ ʝʧʠʪʝʣʘ ʧʣʫ˂ʘ ʧʦʩʣʝ ʦʰʪʝ˂ʝˁʘ 

 ʆʰʪʝ˂ʝˁʝ ʝʧʠʪʝʣʘ ʧʨʘ˂ʝʥʦ ʿʝ ʧʨʦʤʪʥʦʤ ʧʨʦʣʠʬʝʨʘʮʠʿʦʤ ʠ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʦʤ 

ʤʘʪʠʯʥʠʭ ˂ʝʣʠʿʘ ʩʘ ʨʝʛʝʥʝʨʘʮʠʿʦʤ ʠ ʨʝʧʘʨʘʮʠʿʦʤ ʝʧʠʪʝʣʘ (2). ʋ ʘʥʠʤʘʣʥʠʤ ʤʦʜʝʣʠʤʘ 

ʧʦʢʘʟʘʥʦ ʿʝ ʜʘ ʩʫ ʧʨʦʮʝʩʠ ʨʝʧʘʨʘʮʠʿʝ ʨʝʩʧʠʨʘʪʦʨʥʦʛ ʝʧʠʪʝʣʘ ʟʘʚʠʩʥʠ ʦʜ ʪʠʧʘ ʤʘʪʠʯʥʠʭ 

˂ʝʣʠʿʘ ʯʠʿʘ ʿʝ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʘ ʫʢˀʫʯʝʥʘ ʫ ʨʝʛʝʥʝʨʘʮʠʿʫ ʨʘʟʣʠʯʠʪʠʭ ʜʝʣʦʚʘ 

ʨʝʩʧʠʨʘʪʦʨʥʦʛ ʩʠʩʪʝʤʘ, ʢʘʦ ʠ ʦʜ ʚʨʩʪʝ ʘʛʝʥʩʘ ʢʦʿʠ ʿʝ ʠʟʘʟʚʘʦ ʦʰʪʝ˂ʝˁʝ (ʩʣʠʢʘ 5).  

 

ʉʣʠʢʘ 5. ʈʝʛʝʥʝʨʘʮʠʿʘ ʨʝʩʧʠʨʘʪʦʨʥʦʛ ʝʧʠʪʝʣʘ ʥʘʢʦʥ ʦʰʪʝ˂ʝˁʘ (ʧʨʠʣʘʛʦʹʝʥʦ ʧʨʝʤʘ 

Volckaert T, 2014 (2)) 

 ʆh ʪʝ˂ʝˁʝ ʝʧʠʪʝʣʘ ʚʝʣʠʢʠʭ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʥʘʬʪʘʣʝʥʦʤ ʠʣʠ ʩʫʤʧʦʨ-

ʜʠʦʢʩʠʜʦʤ ʧʨʝʞʠʚˀʘʚʘʿʫ ʩʘʤʦ ʙʘʟʘʣʥʝ ˂ʝʣʠʿʝ ʠ ʤʘʣʠ ʙʨʦʿ ʚʘʨʠʿʘʥʪʠ ʂʣʘʨʘ ˂ʝʣʠʿʘ (ʫ 

NEB ʠ BADJ) ʢʦʿʝ ʜʦʧʨʠʥʦʩʝ ʙʨʟʦʿ ʨʝʛʝʥʝʨʘʮʠʿʠ ʦʚʦʛ ʨʝʛʠʦʥʘ ʨʝʩʧʠʨʘʪʦʨʥʦʛ ʝʧʠʪʝʣʘ 

ʜʠʬʝʨʝʥʪʫʿʫ˂ʠ ʫ ʤʫʢʦʮʠʣʠʿʘʨʥʠ ʝʧʠʪʝʣ (7). ʀʘʢʦ ʩʝ ʫ ʬʠʟʠʦʣʦʰʢʠʤ ʫʩʣʦʚʠʤʘ 

ʥʝʫʨʦʝʥʜʦʢʨʠʥʝ ˂ʝʣʠʿʝ ʦʜʣʠʢʫʿʫ ʩʘʤʦʦʙʥʘʚˀʘˁʝʤ ʙʝʟ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʝ ʫ ʜʨʫʛʝ 

˂ʝʣʠʿʩʢʝ ʪʠʧʦʚʝ, ʫʪʚʨʹʝʥʦ ʿʝ ʜʘ ʥʘʢʦʥ ʦʰʪʝ˂ʝˁʘ ʦʥʝ ʤʦʛʫ ʜʠʬʝʨʝʥʪʦʚʘʪʠ ʫ ʂʣʘʨʘ 

˂ʝʣʠʿʝ, ʘʣʠ ʿʝ ˁʠʭʦʚ ʜʦʧʨʠʥʦʩ ʨʝʛʝʥʝʨʘʮʠʿʠ ʤʠʥʠʤʘʣʘʥ (40). ʇʨʠʣʠʢʦʤ ʦʰʪʝ˂ʝˁʘ 

ʜʠʬʪʝʨʠʿʩʢʠʤ ʪʦʢʩʠʥʦʤ ʢʦʿʝ ʫʟʨʦʢʫʿʝ ʘʙʣʘʮʠʿʫ ʙʘʟʘʣʥʠʭ ˂ʝʣʠʿʘ (2) ʠ ʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʤ ʤʦʜʝʣʠʤʘ ʛʝʥʩʢʝ ʤʦʜʠʬʠʢʘʮʠʿʝ ʩʘ ʩʝʣʝʢʪʠʚʥʠʤ ʠʟʫʤʠʨʘˁʝʤ 
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ʙʘʟʘʣʥʠʭ ˂ʝʣʠʿʘ, ʫʪʚʨʹʝʥʦ ʿʝ ʜʘ ʂʣʘʨʘ ˂ʝʣʠʿʝ ʤʦʛʫ ʜʘ ʧʦʜʣʝʛʥʫ ʨʝʧʨʦʛʨʘʤʠʨʘˁʫ ʠ ʜʘ 

ʝʢʩʧʨʠʤʫʿʫ ʤʘʨʢʝʨʝ ʙʘʟʘʣʥʠʭ ˂ʝʣʠʿʘ (Tip63 ʠ Krt5) (41,42). ʄʝʹʫʪʠʤ, ʝʢʩʧʨʝʩʠʿʘ ʨ63 

(ʨʝʛʫʣʘʪʦʨʘ ʨʘʟʚʦʿʘ ʙʘʟʘʣʥʠʭ ˂ʝʣʠʿʘ) ʧʦʚʝʟʘʥ ʿʝ ʩʘ ʩʢʚʘʤʦʟʥʦʤ ʤʝʪʘʧʣʘʟʠʿʦʤ ʫʢʦʣʠʢʦ ʿʝ 

ʝʢʩʧʠʨʠʤʦʚʘʥ ʫ ʂʣʘʨʘ ˂ʝʣʠʿʘʤʘ (43). ʅʘ ʢʨʘʿʫ ʦʰʪʝ˂ʝˁʝ ʠʟʘʟʚʘʥʦ ʭʠʧʦʢʩʠʿʦʤ 

ʫʥʠʰʪʘʚʘ ʥʘʿʚʝ˂ʠ ʜʝʦ ˂ʝʣʠʿʘ ʩʧʨʦʚʦʜʥʦʛ ʨʝʩʧʠʨʘʪʦʨʥʦʛ ʝʧʠʪʝʣʘ ʠ ʘʣʚʝʦʣʘʨʥʝ ˂ʝʣʠʿʝ 

ʪʠʧʘ 1, ʧʘ ʩʪʝʤ ˂ʝʣʠʿʝ ʧʦʨʝʢʣʘ ʠʟ ʩʫʙʤʫʢʦʟʥʠʭ ʞʣʝʟʜʘ ʜʠʬʝʨʝʥʮʠʨʘʿʫ ʫ ʙʘʟʘʣʥʝ ʠ ʂʣʘʨʘ 

˂ʝʣʠʿʝ ʫ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ, ʜʦʢ ʜʚʦʩʪʨʫʢʦ-ʧʦʟʠʪʠʚʥʠ Scgb1a1+Sftpc+ ʧʨʦʛʝʥʠʪʦʨʠ 

ʤʦʛʫ ʜʠʬʝʨʝʥʮʠʨʘʪʠ ʠ ʫ ʘʣʚʝʦʣʘʨʥʠ ʠ ʫ ʙʨʦʥʭʠʦʣʘʨʥʠ ʝʧʠʪʝʣ (2). ʅʘʢʦʥ ʦʰʪʝ˂ʝˁʘ 

ʠʟʘʟʚʘʥʦʛ ʙʣʝʦʤʠʮʠʥʦʤ ʂʣʘʨʘ ˂ʝʣʠʿʝ ʤʦʛʫ ʜʠʬʝʨʝʥʮʠʨʘʪʠ ʫ ʘʣʚʝʦʣʘʨʥʝ ˂ʝʣʠʿʝ ʪʠʧʘ 1 ʠ 

2 (44). 

 ʋʪʚʨʹʝʥʝ ʩʫ ʠ ʤʘʪʠʯʥʝ ˂ʝʣʠʿʝ ʠʟ ʢʦʩʪʥʝ ʩʨʞʠ ʢʦʿʝ ʧʦʩʣʝ ʦʰʪʝ˂ʝˁʘ ʜʦʩʧʝʚʘʿʫ ʫ 

ʧʣʫ˂ʘ ʠ ʜʠʬʝʨʝʥʮʠʨʘʿʫ ʫ ʙʨʦʥʭʠʿʘʣʥʝ ʝʧʠʪʝʣʥʝ ˂ʝʣʠʿʝ (45), ʩʤʘˁʫʿʫ˂ʠ ʦʰʪʝ˂ʝˁʝ 

ʠʟʘʟʚʘʥʦ ʝʥʜʦʪʦʢʩʠʥʦʤ (46). ɽpitel-like ˂ʝʣʠʿʝ ʠʟ ʢʦʩʪʥʝ ʩʨʞʠ, ʢʦʿʝ ʩʘʜʨʞʝ ʂʣʘʨʘ 

ʧʨʦʪʝʠʥ, ʢʘʦ ʠ ʤʘʨʢʝʨʝ ʘʣʚʝʦʣʘʨʥʠʭ ˂ʝʣʠʿʘ ʪʠʧʘ 1 ʠ 2 ʜʦʣʘʟʝ ʜʦ ʧʣʫ˂ʘ ʧʦʩʣʝ ʦʰʪʝ˂ʝˁʘ 

ʥʘʬʪʘʣʝʥʦʤ, ʘ ʤʦʛʫ ʠ ʫʩʧʝʰʥʦ ʜʘ ʨʝʧʦʧʫʣʠʰʫ ʜʠʩʘʿʥʝ ʧʫʪʝʚʝ ʣʝʪʘʣʥʦ ʦʟʨʘʯʝʥʦʛ ʤʠʰʘ 

(47). ʆʚʘ ʧʦʧʫʣʘʮʠʿʘ ˂ʝʣʠʿʘ ʿʝ ʝʢʩʪʨʘʧʫʣʤʦʥʘʣʥʠ ʨʝʟʝʨʚʦʘʨ ʩʪʝʤ ˂ʝʣʠʿʘ ʢʦʿʝ ʤʦʛʫ ʜʘ 

ʨʝʧʘʨʠʰʫ ʧʣʫ˂ʥʠ ʝʧʠʪʝʣ ʥʘʢʦʥ ʦʰʪʝ˂ʝˁʘ (48).  

 ʇʦʩʣʝ ʦʰʪʝ˂ʝˁʘ ʝʧʠʪʝʣʘ, ʝʢʩʫʜʘʮʠʿʘ ʧʣʘʟʤʝ ʜʦʚʦʜʠ ʜʦ ʩʪʚʘʨʘˁʘ ʬʠʙʨʠʥ-

ʬʠʙʨʦʥʝʢʪʠʥ ʛʝʣʘ ʢʦʿʠ ʧʦʢʨʠʚʘ ʦʛʦˀʝʥʝ ʧʦʚʨʰʠʥʝ ʙʘʟʘʣʥʝ ʤʝʤʙʨʘʥʝ, ʘ ʢʦʿʘ ʦʤʦʛʫ˂ʘʚʘ 

ʧʨʦʤʝʥʫ ʠʟʛʣʝʜʘ ʦʢʦʣʥʠʭ ʮʠʣʠʿʘʨʥʠʭ ʠ ʩʝʢʨʝʪʦʨʥʠʭ ˂ʝʣʠʿʘ ʢʦʿʝ ʩʝ ʠʩʪʘˁʫʿʫ ʠ 

ʧʨʝʢʨʠʚʘʿʫ ʧʦʚʨʰʠʥʫ ʦʰʪʝ˂ʝˁʘ ʩʘ ʩʣʠʢʦʤ ʩʢʚʘʤʦʟʥʝ ʤʝʪʘʧʣʘʟʠʿʝ (49). ɴʝʣʠʿʝ 

ʧʨʠʩʪʠʛʣʝ ʥʘ ʤʝʩʪʦ ʦʰʪʝ˂ʝˁʘ, ʧʨʝʢʦ ʠʥʪʝʨʨʝʘʢʮʠʿʝ ʠʥʪʝʛʨʠʥʘ ʠ ʫʩʣʝʜ ʜʝʿʩʪʚʘ ʬʘʢʪʦʨʘ 

ʨʘʩʪʘ, ʩʝʢʨʝʪʫʿʫ ʢʦʤʧʦʥʝʥʪʝ ʝʢʩʪʨʘʮʝʣʫʣʘʨʥʦʛ ʤʘʪʨʠʢʩʘ, ʨʝʦʨʛʘʥʠʟʫʿʫ ʩʚʦʿ ʮʠʪʦʩʢʝʣʝʪ 

ʯʠʤʝ ʩʝ ʧʨʦʤʦʚʠʰʝ ʢʨʝʪʘˁʝ ʠ ʠʩʪʦʚʝʨʝʤʝʥʦ ʧʨʦʜʫʢʫʿʫ ʤʝʪʘʣʦʧʨʦʪʝʠʥʘʟʝ, ʢʦʿʝ 

ʜʝʛʨʘʜʠʨʘʿʫ ʘʜʭʝʟʠʚʥʫ ʧʦʜʣʦʛʫ, ʪʘʢʦ ʜʘ ʜʦʣʘʟʠ ʜʦ ˁʠʭʦʚʦʛ ʢʨʝʪʘˁʘ ʠ ʚʝʟʠʚʘˁʘ ʟʘ 

ʘʫʪʦʣʦʛʥʦ ʩʪʚʦʨʝʥʠ ʥʦʚʠ ʤʘʪʨʠʢʩ (48). ɼʠʬʝʨʝʥʮʠʿʘʮʠʿʘ ʂʣʘʨʘ ˂ʝʣʠʿa ʠʥʜʫʢʦʚʘʥʘ ʿʝ 

ʝʢʩʧʨʝʩʠʿʦʤ ɓ-ʢʘʪʝʥʠʥʘ, ʘ ʩʦʣʫʙʠʣʥʠ ɽ-ʢʘʜʝʨʠʥ ʩʪʠʤʫʣʠʰʝ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʫ ʂʣʘʨʘ 

˂ʝʣʠʿʘ ʪʦʢʦʤ ʨʝʛʝʥʝʨʘʮʠʿʝ ʠʣʠ ʦʰʪʝ˂ʝˁʘ ʙʨʦʥʭʠʦʣʘʨʥʦʛ ʝʧʠʪʝʣʘ (50,51). ʂʣʘʨʘ ˂ʝʣʠʿʝ 

ʧʨʦʣʠʬʝʨʠʰʫ ʠ ʤʠʛʨʠʨʘʿʫ ʢʘ ʟʦʥʘʤʘ ʦʰʪʝ˂ʝˁʘ ʪʝʨʤʠʥʘʣʥʦ ʦʰʪʝ˂ʝʥʠʭ ʝʧʠʪʝʣʥʠʭ 

˂ʝʣʠʿʘ ʧʨʦʮʝʩʦʤ ʭʝʤʦʪʘʢʩʝ (ʛʨʘʜʠʿʝʥʪ ʩʦʣʫʙʠʣʥʠʭ ʤʦʣʝʢʫʣʘ) ʠʣʠ ʭʘʧʪʦʪʘʢʩʦʤ 

(ʛʨʘʜʠʿʝʥʪ ʘʜʭʝʟʠʦʥʠʭ ʤʦʣʝʢʫʣʘ ʢʦʿʠ ʨʝʘʛʫʿʫ ʩʘ ʠʥʪʝʛʨʠʥʠʤʘ) (29). ʋ ʪʦʢʫ ʧʨʚʦʛ ʩʘʪʘ ʦʜ 

ʦʰʪʝ˂ʝˁʘ ʜʦʣʘʟʠ ʜʦ ʩʪʨʫʢʪʫʨʘʣʥʠʭ ʧʨʦʤʝʥʘ ʂʣʘʨʘ ˂ʝʣʠʿʘ ʩʘ ʤʠʛʨʘʮʠʿʦʤ ʭʨʦʤʘʪʠʥʘ, 

ʫʚʝ˂ʘˁʝʤ ʤʠʪʦʭʦʥʜʨʠʿʘ ʠ ʧʦʚʝ˂ʘˁʝʤ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʛ ʨʝʪʠʢʫʣʫʤʘ, ʧʘ ʩʫ ʧʦʩʣʝ 24 
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ʩʘʪʘ ʦʜ ʦʰʪʝ˂ʝˁʘ ʦʚʝ ˂ʝʣʠʿʝ ʫʚʝ˂ʘʥʝ ʩʘ ʚʝʣʠʢʠʤ ʙʨʦʿʝʤ ʚʘʢʫʦʣʘ ʢʦʿʝ ʩʝʢʨʝʪʫʿʫ ʧʨʦʪʝʠʥ 

ʂʣʘʨʘ ˂ʝʣʠʿʘ (52). ʋ ʦʜʛʦʚʦʨʫ ʥʘ IL-13 ʂʣʘʨʘ ˂ʝʣʠʿʝ ʧʨʝʪʝʞʥʦ ʠʟ ʧʨʦʢʩʠʤʘʣʥʠʭ 

ʨʝʛʠʦʥʘ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʤʦʛʫ ʜʠʨʝʢʪʥʦ ʜʘ ʜʠʬʝʨʝʥʪʫʿʫ ʫ ʧʝʭʘʨʘʩʪʝ ˂ʝʣʠʿʝ ʙʝʟ 

ʧʨʦʣʠʬʝʨʘʮʠʿʝ (3), ʜʦʢ ʥʘ ʧʦʚʝ˂ʘˁʝ ʫʜʝʣʘ ʮʠʣʠʿʘʨʥʠʭ ˂ʝʣʠʿʘ ʫʪʠʯʝ ʧʨʠʩʫʩʪʚʦ IL-6 (53).

  

1.4. ɽʧʠʪʝʣʥʘ ʠʥʜʫʢʮʠʿʘ ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ 

  

 ʊʦʢʦʤ ʦʰʪʝ˂ʝˁʘ, ʛʣʘʚʥʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʤʫʥʩʢʦʛ ʩʠʩʪʝʤʘ ʤʫʢʦʟʘ ʧʨʝʜʩʪʘʚˀʘ 

ʦʜʨʞʘʚʘˁʝ ʬʠʥʦʛ ʙʘʣʘʥʩʘ ʠʟʤʝʹʫ ʘʢʪʠʚʘʮʠʿʝ ʠʤʫʥʩʢʦʛ ʩʠʩʪʝʤʘ ʫ ʮʠˀʫ ʟʘʰʪʠʪʝ ʧʨʦʪʠʚ 

ʧʘʪʦʛʝʥʘ ʠ ʨʝʛʫʣʘʮʠʿʝ ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ ʫ ʮʠˀʫ ʩʧʨʝʯʘʚʘˁʘ ʥʝʧʦʪʨʝʙʥʦʛ ʠʣʠ ʧʨʝʿʘʢʦʛ 

ʦʜʛʦʚʦʨʘ ʢʦʿʠ ʙʠ ʤʦʛʘʦ ʦʰʪʝʪʠʪʠ ʬʠʟʠʦʣʦʰʢʫ ʬʫʥʢʮʠʿʫ ʨʝʩʧʠʨʘʪʦʨʥʦʛ ʩʠʩʪʝʤʘ (54). ɿʘ 

ʬʫʥʢʮʠʦʥʠʩʘˁʝ ʨʝʩʧʠʨʘʪʦʨʥʝ ʤʫʢʦʮʠʣʠʿʘʨʥʝ ʙʘʨʠʿʝʨʝ ʥʝʦʧʭʦʜʥʦ ʿʝ ʦʜʨʞʘʚʘˁʝ 

ʯʚʨʩʪʠʭ ʚʝʟʘ ʠʟʤʝʹʫ ʮʠʣʠʿʘʨʥʠʭ ˂ʝʣʠʿʘ, ʧʝʭʘʨʘʩʪʠʭ ˂ʝʣʠʿʘ ʢʦʿʝ ʩʝʢʨʝʪʫʿʫ ʤʫʢʫʩ ʠ ʂʣʘʨʘ 

˂ʝʣʠʿʘ ʢʦʿʝ ʩʝʢʨʝʪʫʿʫ ʩʫʨʬʘʢʪʘʥʪ (55). ʈʝʩʧʠʨʘʪʦʨʥʠ ʝʧʠʪʝʣ ʨʝʘʛʫʿʝ ʥʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʝ 

ʠ ʜʨʫʛʝ ʰʪʝʪʥʝ ʩʪʠʤʫʣʫʩʝ ʠʟ ʩʧʦˀʘʰˁʝ ʩʨʝʜʠʥʝ ʢʦʿʠ ʥʘʜʿʘʯʘʚʘʿʫ ʤʫʢʦʮʠʣʠʿʘʨʥʫ 

ʙʘʨʠʿʝʨʫ, ʘʣʠ ʠ ʥʘ ʫʥʫʪʨʘʰˁʝ ʯʠʥʠʦʮʝ, ʧʨʚʝʥʩʪʚʝʥʦ ʮʠʪʦʢʠʥʝ (55). ʎʠʪʦʢʠʥʝ ʢʦʿʠ 

ʤʝˁʘʿʫ ʦʢʨʫʞʝˁʝ ʤʘʪʠʯʥʠʭ ˂ʝʣʠʿʘ ʧʣʫ˂ʘ ʦʩʠʤ ʠʤʫʥʩʢʠʭ, ʧʨʦʜʫʢʫʿʫ ʠ ˂ʝʣʠʿʝ ʝʧʠʪʝʣʘ ʫ 

ʧʣʫ˂ʠʤʘ ʫ ʦʜʛʦʚʦʨʫ ʥʘ ʦʰʪʝ˂ʝˁʝ ʠʣʠ ʠʥʬʝʢʮʠʿʫ ʯʠʤʝ ʜʦʧʨʠʥʦʩʝ ʿʘʯʘˁʫ ʠʤʫʥʩʢʦʛ 

ʦʜʛʦʚʦʨʘ ʫ ʧʣʫ˂ʠʤʘ (56).  

 

 

ʉʣʠʢʘ 6. ɽʧʠʪʝʣʥʘ ʠʥʜʫʢʮʠʿʘ ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ (ʧʨʠʣʘʛʦʹʝʥʦ ʧʨʝʤʘ Swamy M, 2010(57)) 
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 ʋ ʩʣʫʯʘʿʫ ʠʟʦʩʪʘʥʢʘ ʩʪʨʝʩʘ ˂ʝʣʠʿʘ ʝʧʠʪʝʣʘ ʘʢʪʠʚʘʮʠʿʘ ʥʫʢʣʝʘʨʥʦʛ ʬʘʢʪʦʨʘ ʢʘʧʘ 

ɺ (NFkB) ʫʜʨʫʞʝʥʘ ʿʝ ʩʘ ʧʨʦʜʫʢʫʿʦʤ IL-33, IL -25 ʠ ʣʠʤʬʦʧʦʝʪʠʥʘ ʩʪʨʦʤʝ ʪʠʤʫʩʘ 

(TSLP) ʢʦʿʠ ʧʨʚʝʥʩʪʚʝʥʦ ʠʥʜʫʢʫʿʫ ʊ ʨʝʛʫʣʘʪʦʨʥʠ (ʊreg) ʦʜʛʦʚʦʨ, ʜʦʢ ʫ ʩʣʫʯʘʿʫ ʩʪʨʝʩʘ, 

ʙʝʟ ʥʘʨʫʰʘʚʘˁʘ ʠʥʪʝʛʨʠʪʝʪʘ ʙʘʨʠʿʝʨʝ, ʫʩʣʦʚˀʘʚʘʿʫ ʊʅ2 ʦʜʛʦʚʦʨ. IL-4 ʠ IL-13 ʠʥʜʫʢʫʿʫ 

ʄ2 (ʘʣʪʝʨʥʘʪʠʚʥʫ) ʘʢʪʠʚʘʮʠʿʫ ʤʘʢʨʦʬʘʛʘ, ʢʦʿʠ ʩʫ ʦʜʛʦʚʦʨʥʠ ʟʘ ʨʝʟʦʣʫʮʠʿʫ 

ʠʥʬʣʘʤʘʮʠʿʩʢʦʛ ʦʜʛʦʚʦʨʘ ʫʛʣʘʚʥʦʤ ʟʘʭʚʘˀʫʿʫ˂ʠ ʚʝʣʠʢʦʤ ʢʘʧʘʮʠʪʝʪʫ ʯʠʰ˂ʝˁʘ 

ʝʥʜʦʮʠʪʦʟʦʤ, ʩʠʥʪʝʟʦʤ ʪʨʦʬʠʯʥʠʭ ʬʘʢʪʦʨʘ ʢʦʿʠ ʩʫ ʫʜʨʫʞʝʥʠ ʩʘ ʨʝʜʫʢʮʠʿʦʤ ʩʝʢʨʝʮʠʿʝ 

ʧʨʦʠʥʬʣʘʤʮʠʿʩʢʠʭ ʮʠʪʦʢʠʥʘ (58). ʂʘʜʘ ʧʦʩʪʦʿʠ ʜʠʩʨʝʛʫʣʘʮʠʿʘ ʘʣʘʨʤʠʥʠ ʠ ʊʅ2 

ʮʠʪʦʢʠʥʠ ʠʟʘʟʠʚʘʿʫ ʙʦʣʝʩʪʠ ʢʘʦ ʰʪʦ ʩʫ ʘʩʪʤʘ, ʘʪʦʧʠʿʩʢʠ ʜʝʨʤʘʪʠʪʠʩ ʠʣʠ ʫʣʮʝʨʦʟʥʠ 

ʢʦʣʠʪʠʩ (57) (ʩʣʠʢʘ 6). ʇʦʚʝ˂ʘˁʝ ʪʨʘʫʤʝ ʠ ʥʘʨʫʰʘʚʘˁʝ ʠʥʪʝʛʨʠʪʝʪʘ ʝʧʠʪʝʣʘ ʠʣʠ 

ʧʨʠʩʫʩʪʚʦ ʜʠʩʨʝʛʫʣʘʮʠʿʝ ʠʥʜʫʢʫʿ ʝ ʧʨʦʜʫʢʮʠʿʫ IL-1, IL-6, TNFŬ, TGFɓ1, ʰʪʦ ʦʤʦʛʫ˂ʘʚʘ 

ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʫ ʥʘʠʚʥʠʭ ʊ ʣʠʤʬʦʮʠʪʘʫ ʊʅ17 ʧʨʘʚʮʫ, ʦʜʥʦʩʥʦ ʫ ʧʨʠʩʫʩʪʚʫ TNFŬ 

ʩʝʢʨʝʪʫʿʝ ʩʝ INF ʪʠʧ 1 ʰʪʦ ʫʩʣʦʚˀʘʚʘ ʠʥʜʫʢʮʠʿʫ ʊʅ1 ʦʜʛʦʚʦʨʘ ʩʘ ʨʘʟʚʦʿʝʤ ʙʦʣʝʩʪʠ ʢʘʦ 

ʰʪʦ ʩʫ ʭʨʦʥʠʯʥʘ ʦʧʩʪʨʫʢʪʠʚʥʘ ʙʦʣʝʩʪ ʧʣʫ˂ʘ (ʍʆɹʇ), ʧʩʦʨʠʿʘʟʘ ʠ ʂʨʦʥʦʚʘ ʙʦʣʝʩʪ (57). 

 TGFɓ1 ʿʝ ʢʦʥʩʪʠʪʫʪʠʚʥʦ ʝʢʩʧʨʠʤʦʚʘʥ ʫ ʘʣʚʝʦʣʘʨʥʠʤ ʤʘʢʨʦʬʘʛʠʤʘ, ʛʣʘʪʢʠʤ 

ʤʠʰʠ˂ʠʤʘ, ʬʠʙʨʦʙʣʘʩʪʠʤʘ ʠ ʝʧʠʪʝʣʫ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ (59). ɽʢʩʧʨʝʩʠʿʘ TGFɓ1 ʨʘʩʪʝ ʫ 

ʧʣʫ˂ʠʤʘ ʫ ʪʦʢʫ ʚʠʨʫʩʥʠʭ ʠʥʬʝʢʮʠʿʘ, ʢʘʦ ʠ ʪʦʢʦʤ ʠʟʣʘʛʘˁʘ ʘʣʝʨʛʝʥʫ (60,61). TGF-ɓ 

ʠʥʭʠʙʠʰʝ ʧʨʦʣʠʬʝʨʘʮʠʿʫ ʠ ʝʬʝʢʪʦʨʩʢʫ ʬʫʥʢʮʠʿʫ ʊʅ1 ʠ ʊʅ2 ʩʫʙʧʦʧʫʣʘʮʠʿʘ ʣʠʤʬʦʮʠʪʘ 

ʢʘʦ ʠ ʢʣʘʩʠʯʥʫ ʘʢʪʠʚʘʮʠʿʫ ʤʘʢʨʦʬʘʛʘ, ʘʢʪʠʚʘʮʠʿʫ ʥʝʫʪʨʦʬʠʣʘ ʠ ʝʥʜʦʪʝʣʥʠʭ ˂ʝʣʠʿʘ, ʘʣʠ 

ʩʪʠʤʫʣʠʰʝ ʧʨʦʜʫʢʮʠʿʫ IgA ʢʦʿʘ ʩʫ ʧʦʪʨʝʙʥʘ ʟʘ ʠʤʫʥʦʩʪ ʩʣʫʟʥʠʮʘ, ʰʪʦ ʩʚʝ ʟʘʿʝʜʥʦ 

ʧʨʦʤʦʚʠʰʝ ʨʝʧʘʨʘʮʠʿʫ ʪʢʠʚʘ ʧʦʩʣʝ ʣʦʢʘʣʥʠʭ ʠʥʬʣʘʤʘʮʠʿʩʢʠʭ ʨʝʘʢʮʠʿʘ. TGF-ɓ 

ʩʪʠʤʫʣʠʰʝ ʤʘʢʨʦʬʘʛʝ ʠ ʬʠʙʨʦʙʣʘʩʪʝ ʜʘ ʩʠʥʪʝʪʠʰʫ ʢʦʣʘʛʝʥ ʠ ʝʥʟʠʤʝ ʢʦʿʠ ʤʦʜʠʬʠʢʫʿʫ 

ʤʘʪʨʠʢʩ ʫʟ ʧʨʦʤʦʮʠʿʫ ʘʥʛʠʦʛʝʥʝʟʝ (54). ʍʨʦʥʠʯʥʦ ʦʰʪʝ˂ʝˁʝ ʠ ʧʨʦʜʫʞʝʥ ʧʨʦʮʝʩ 

ʨʝʧʘʨʘʮʠʿʝ ʤʦʞʝ ʜʘ ʨʝʟʫʣʪʫʿʝ ʩʤʘˁʝˁʝʤ ʨʝʧʘʨʘʪʦʨʥʦʛ ʧʦʪʝʥʮʠʿʘʣʘ ʠ ʠʩʮʨʧˀʝˁʝʤ ʧʫʣʘ 

ʧʨʦʛʝʥʠʪʦʨʘ, ʜʝʬʝʢʪʥʦʤ ʨʝʧʘʨʘʮʠʿʦʤ ʠ ʧʨʦʛʨʝʩʠʚʥʦʛ ʨʝʤʦʜʝʣʦʚʘˁʘ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʠ 

ʬʠʙʨʦʟʝ (62).   

 ʇʨʦʤʝʥʝ ʫ ʨʝʩʧʠʨʘʪʦʨʥʦʤ ʝʧʠʪʝʣʫ ʢʦʿʝ ʩʫ ʫʪʚʨʹʝʥʝ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʘʩʪʤʦʤ ʩʫ: 

ʭʠʧʝʨʧʘʣʟʠʿʘ ʙʘʟʘʣʥʠʭ ˂ʝʣʠʿʘ, ʤʝʪʘʧʣʘʟʠʿʘ ʧʝʭʘʨʘʩʪʠʭ ˂ʝʣʠʿʘ ʢʦʿʝ ʩʝ ʧʦʿʘʚˀʫʿʫ ʫ 

ʜʠʩʪʘʣʥʠʤ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ ʛʜʝ ʥʦʨʤʘʣʥʦ ʦʚʝ ˂ʝʣʠʿʝ ʥʝ ʧʦʩʪʦʿʝ, ʧʨʠ ʯʝʤʫ ʧʝʭʘʨʘʩʪʝ 

˂ʝʣʠʿʝ ʥʝ ʧʨʦʣʠʬʝʨʠʰʫ ʚʝ˂ ʥʘʩʪʘʿʫ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʦʤ ʂʣʘʨʘ ˂ʝʣʠʿʘ (2) ʫʟ ʘʢʪʠʚʘʮʠʿʫ 

ʩʫʙʝʧʠʪʝʣʥʠʭ ʤʠʦʬʠʙʨʦʙʣʘʩʪʘ (63). ʋʪʚʨʹʝʥʦ ʿʝ ʜʘ ʭʨʦʥʠʯʥʦ ʦʰʪʝ˂ʝˁʝ ʨʝʩʧʠʨʘʪʦʨʥʝ 

ʩʣʫʟʦʢʦʞʝ ʨʝʜʫʢʫʿʝ ʧʨʦʣʠʬʝʨʘʪʠʚʥʠ ʧʦʪʝʥʮʠʿʘʣ ʂʣʘʨʘ ˂ʝʣʠʿʘ, ʢʦʿʝ ʪʨʘʥʩʜʠʬʝʨʝʥʪʫʿʫ ʫ 

˂ʝʣʠʿʝ ʢʦʿʝ ʧʨʦʜʫʢʫʿʫ ʤʫʢʫʩ ʩʘ ʩʤʘˁʝˁʝʤ ʧʨʦʜʫʢʮʠʿʝ ʉʉ16 (64), ʘ ʰʪʦ ʿʝ ʫʜʨʫʞʝʥʦ ʿʝ 
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ʩʘ ʨʘʟʚʦʿʝʤ ʧʝʨʠʙʨʦʥʭʠʣʘʥʝ ʬʠʙʨʦʟʝ (65). ʉʉ16 ʨʝʜʫʢʫʿʝ ʝʢʩʧʨʝʩʠʿʫ ʄʄʈ9, ʧʘ ʿʝ 

ʘʢʪʠʚʘʮʠʿʘ ʣʘʪʝʥʪʥʦʛ TGFɓ ʤʘˁʘ (66). ʄʘʢʨʦʬʘʛʠ ʉʉ16-/- ʤʠʰʝʚʘ ʝʢʩʧʨʠʤʫʿʫ ʚʠʰʝ 

TGFɓ ʰʪʦ ʟʘ ʧʦʩʣʝʜʠʮʫ ʠʤʘ ʚʝ˂ʠ ʩʪʝʧʝʥ ʬʠʙʨʦʟʝ ʤʘʣʠʭ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʧʦʩʣʝ 

ʠʟʣʘʛʘˁʘ ʜʫʚʘʥʩʢʦʤ ʜʠʤʫ (10,67). ʈʝʢʦʤʙʠʥʘʥʪʥʠ ʉʉ16 ʠʥʭʠʙʠʰʝ ʘʥʛʠʦʛʝʥʝʟʫ, 

ʫʜʨʫʞʝʥʫ ʩʘ ʪʢʠʚʥʠʤ ʨʝʤʦʜʝʣʦʚʘˁʝʤ (68).  

 ʋʪʠʮʘʿ ʂʣʘʨʘ ˂ʝʣʠʿʘ ʥʘ ʘʣʝʨʛʠʿʩʢʫ ʠʥʬʣʘʤʘʮʠʿʫ ʫ ʧʣʫ˂ʠʤʘ ʿʝ ʥʝʨʘʟʿʘʰˁʝʥ. ʉʉ16 

ʩʚʦʿʝ ʘʥʪʠʠʥʬʣʘʤʘʮʠʿʩʢʦ ʜʝʿʩʪʚʦ ʦʩʪʚʘʨʫʿʝ ʠʥʭʠʙʠʮʠʿʦʤ ʬʦʩʬʦʣʠʧʘʟʝ ɸ2 ʠ ʩʤʘˁʝˁʝʤ 

ʩʪʚʘʨʘˁʘ ʝʦʢʦʟʘʥʦʠʜʘ (69). ɽʢʩʧʝʨʠʤʝʥʪʠ ʥʘ ʘʥʠʤʘʣʥʠʤ ʤʠʰʠʿʠʤ ʤʦʜʝʣʠʤʘ ʧʦʢʘʟʘʣʠ 

ʩʫ, ʩʘ ʿʝʜʥʝ ʩʪʨʘʥʝ, ʜʘ ʦʜʩʫʩʪʚʦ ʉʉ16 ʧʨʘʪʠ ʧʦʨʘʩʪ ʊʅ2 ʮʠʪʦʢʠʥʘ (IL-4, IL-5, IL-13) ʠ 

ʧʦʿʘʚʫ ʝʦʟʠʥʦʬʠʣʥʝ ʠʥʬʣʘʤʘʮʠʿʝ ʥʘʢʦʥ ʠʥʭʘʣʘʮʠʦʥʝ ʩʝʥʟʠʙʠʣʠʟʘʮʠʿʝ (70), ʜʦʢ ʿʝ ʩʘ 

ʜʨʫʛʝ ʩʪʨʘʥʝ ʫʪʚʨʹʝʥʦ ʜʘ ʂʣʘʨʘ ˂ʝʣʠʿʝ ʧʨʦʜʫʢʫʿʫ ʝʦʪʘʢʩʠʥ ʢʦʿʠʤ ʠʥʜʫʢʫʿʫ ʝʦʟʠʥʦʬʠʣʥʫ 

ʠʥʬʠʣʪʨʘʮʠʿʫ ʠ ʜʘ ʿʝ ˁʠʭʦʚʘ ʜʝʧʣʝʮʠʿʘ ʫʜʨʫʞʝʥʘ ʩʘ ʩʤʘˁʝˁʝʤ IL-4 ʠ IL-13 ʫ ʪʢʠʚʫ 

ʧʣʫ˂ʘ (71). ʅʘ ˂ʝʣʠʿʩʢʠʤ ʢʫʣʪʫʨʘʤʘ ʭʫʤʘʥʠʭ ˂ʝʣʠʿʘ ʝʧʠʪʝʣʘ ʧʣʫ˂ʘ (BEAS-2B) ʧʦʢʘʟʘʥ 

ʿʝ ʧʦʟʠʪʠʚʘʥ ʝʬʝʢʘʪ TNFŬ ʠ INFɔ, ʘʣʠ ʥʝ ʠ IL-4 ʠ IL-13 ʥʘ ʩʝʢʨʝʮʠʿʫ ʉʉ16 (72,73), ʘ 

ʠʥʢʫʙʘʮʠʿʘ ʭʫʤʘʥʠʭ ʊʅ2 ʣʠʤʬʦʮʠʪʘ ʩʘ ʉʉ16 ʨʝʜʫʢʫʿʝ ʩʪʚʘʨʘˁʝ ʊʅ2 ʮʠʪʦʢʠʥʘ (74). 

 ʉʉ16 ʨʝʜʫʢʫʿʝ ʙʨʦʿ ʤʘʢʨʦʬʘʛʘ ʫ ʧʣʫ˂ʠʤʘ ʤʠʰʝʚʘ ʢʦʿʠ ʩʫ ʠʟʣʦʞʝʥʠ ʜʫʚʘʥʩʢʦʤ 

ʜʠʤʫ (10), ʠʥʭʠʙʠʨʘ ʧʨʦʜʫʢʮʠʿʫ IL-8 ʠʟ ʝʧʠʪʝʣʥʠʭ ˂ʝʣʠʿʘ ʜʠʩʘʿʥʠʭ (75), ʥʘ ʜʦʟʥʦ-

ʟʘʚʠʩʪʘʥ ʥʘʯʠʥ ʠʥʭʠʙʠʰʝ ʭʝʤʦʪʘʢʩʫ ʭʫʤʘʥʠʭ ʧʦʣʠʤʦʨʬʦʥʫʢʣʝʘʨʘ ʟʘʚʠʩʥʫ ʦʜ ʬʦʨʤʠʣ-

ʤʝʪʠʦʥʠʣ-ʣʝʫʮʠʣ-ʬʝʥʠʣʘʣʘʥʠʥʘ (ʝʥʛ. formyl-Methionyl-Leucyl-Phenylalanine, fMLP) 

(10), ʨʝʜʫʢʫʿʝ ʦʢʩʠʜʘʪʠʚʥʠ ʩʪʨʝʩ ʫ ʧʦʣʠʤʦʨʬʦʥʫʢʣʝʘʨʠʤʘ ʠ ʧʦʚʝ˂ʘʚʘ ˁʠʭʦʚʫ 

ʬʘʛʦʮʠʪʥʫ ʘʢʪʠʚʥʦʩʪ (76), ʤʦʜʫʣʠʰʝ ʬʫʥʢʮʠʿʫ DC ʧʨʝʢʦ ʩʤʘˁʝˁʘ ʝʢʩʧʨʝʩʠʿʝ OX40 

ʣʠʛʘʥʜʘ, IL-23, IL-6, ʧʘ ʫ ʉʉ16 ʜʝʬʠʮʠʿʝʥʮʠʿʠ ʧʦʩʪʦʿʠ ʠ ʧʦʿʘʯʘʥ ʊʅ17 ʦʜʛʦʚʦʨ (77).  

 

1.5. ʀʤʫʥʩʢʠ ʦʜʦʛʦʚʦʨ ʢʦʜ ʜʝʮʝ 

 ʇʦʩʣʝ ʨʦʹʝˁʘ ʠʤʫʥʩʢʠ ʩʠʩʪʝʤ ʿʝ ʠʟʣʦʞʝʥ ʥʦʚʠʤ ʫʩʣʦʚʠʤʘ ʩʧʦˀʘʰˁʝ ʩʨʝʜʠʥʝ, 

ʢʘʦ ʠ ʚʝʣʠʢʦʤ ʙʨʦʿʫ ʥʝʧʘʪʦʛʝʥʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʘʤʘ ʢʦʿʠ ʢʦʣʦʥʠʟʫʿʫ ʢʦʞʫ ʠ ʩʣʫʟʦʢʦʞʝ, 

ʘʣʠ ʠ ʧʘʪʦʛʝʥʠʤ ʘʛʝʥʩʠʤʘ ʧʨʦʪʠʚ ʢʦʿʠʭ ʿʝ ʥʝʦʧʭʦʜʥʘ ʘʢʪʠʚʘʮʠʿʘ ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ. 

ʇʦʚʝ˂ʘʥʘ ʦʩʝʪˀʠʚʦʩʪ ʥʦʚʦʨʦʹʝʥʯʘʜʠ ʥʘ ʠʥʬʝʢʮʠʿʝ ʫ ʦʜʥʦʩʫ ʥʘ ʩʪʘʨʠʿʫ ʜʝʮʫ ʠ ʦʜʨʘʩʣʝ 

ʫʜʨʫʞʝʥʘ ʿʝ ʩʘ ʢʚʘʥʪʠʪʘʪʠʚʥʠʤ ʠ ʬʫʥʢʮʠʦʥʘʣʥʠʤ ʨʘʟʣʠʢʘʤʘ ʫ ʛʝʥʝʨʠʩʘˁʫ ʠʤʫʥʩʢʦʛ 

ʦʜʛʦʚʦʨʘ ʠ ʥʝʜʦʩʪʘʪʢʫ ʠʤʫʥʩʢʝ ʤʝʤʦʨʠʿʝ. ʋ ʧʨʚʠʤ ʛʦʜʠʥʘʤʘ ʞʠʚʦʪʘ ʛʝʥʝʨʘʣʥʦ ʧʦʩʪʦʿʠ 

ʩʢʣʦʥʦʩʪ ʠʤʫʥʩʢʦʛ ʩʠʩʪʝʤʘ ʢʘ ʠʥʜʫʢʮʠʿʠ ʠʤʫʥʩʢʝ ʪʦʣʝʨʘʮʠʿʝ (78), ʿʝʨ ʿʝ ʪʦʢʦʤ 

ʠʥʪʨʘʫʪʝʨʠʥʦʛ ʨʘʟʚʦʿʘ ʧʣʦʜʘ ʧʨʠʩʫʪʘʥ ʚʝʣʠʢʠ ʙʨʦʿ ʊreg ʩʘ ʥʠʩʢʠʤ ʩʪʝʧʝʥʦʤ ʊ ˂ʝʣʠʿʩʢʝ 
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ʧʨʦʣʠʬʝʨʘʮʠʿʝ ʠ ʦʪʢʣʘˀʘˁʝ ʘʢʪʠʚʠʩʘʥʠʭ ʊ ʣʠʤʬʦʮʠʪʘ ʘʧʦʧʪʦʟʦʤ ʠʥʜʫʢʦʚʘʥʦʤ FasL 

(79).  

 ʊʘʢʦʹʝ,ʫʪʚʨʹʝʥʦ ʿʝ ʜʘ ʥʝʫʪʨʦʬʠʣʠ ʥʦʚʦʨʦʹʝʥʯʘʜʠ ʠʩʢʘʟʫʿʫ ʩʣʘʙʠʿʫ ʭʝʤʦʪʘʢʩʫ, ʫʟ 

ʩʤʘˁʝʥʫ ʝʢʩʧʨʝʩʠʿʫ ʘʜʭʝʟʠʦʥʠʭ ʤʦʣʝʢʫʣʘ ʠ ʨʝʜʫʢʮʠʿʫ ʝʢʩʧʨʝʩʠʿʝ ʣʘʢʪʦʬʝʨʠʥʘ, 

ʧʨʦʪʝʠʥʘ ʢʦʿʠ ʧʦʚʝ˂ʘʚʘ ʧʝʨʤʝʘʙʠʣʥʦʩʪ ʠ ʩʤʘˁʝʥʫ ʦʢʩʠʜʘʟʥʫ ʘʢʪʠʚʥʦʩʪ. ʉʤʘˁʝʥ 

ʦʜʛʦʚʦʨ ʥʝʫʪʨʦʬʠʣʘ ʦʜʨʞʘʚʘ ʩʝ ʠ ʢʦʜ ʦʜʦʿʯʘʜʠ, ʿʝʨ ʿʝ ʬʫʥʢʮʠʿʘ ʥʝʫʪʨʦʬʠʣʘ ʤʘˁʘ ʥʝʛʦ 

ʢʦʜ ʦʜʨʘʩʣʠʭ ʦʩʦʙʘ, ʰʪʦ ʩʝ ʦʙʿʘʰˁʘʚʘ ʨʝʜʫʢʦʚʘʥʠʤ ʧʫʣʦʤ ʠ ʩʤʘˁʝʥʠʤ 

ʧʨʦʣʠʬʝʨʘʪʠʚʥʠʤ ʦʜʛʦʚʦʨʦʤ ʦʚʠʭ ˂ʝʣʠʿʘ (80-82). 

 ʅʘ ʨʦʹʝˁʫ ʠ ʪʦʢʦʤ ʧʨʚʝ ʛʦʜʠʥʝ ʞʠʚʦʪʘ ʫ ʪʢʠʚʫ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʥʘʣʘʟʠ ʩʝ ʤʘʣʠ 

ʙʨʦʿ ʜʝʥʜʨʠʪʩʢʠʭ ˂ʝʣʠʿʘ, ʪʝ ʩʫ ʬʫʥʢʮʠʿʝ ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ ʚʨʣʦ ʣʠʤʠʪʠʨʘʥʝ ʫʩʣʝʜ 

ʥʝʜʦʩʪʫʧʥʦʩʪʠ ʘʥʪʠʛʝʥ ʧʨʝʟʝʥʪʫʿʫ˂ʠʭ ˂ʝʣʠʿʘ (83). ʄʨʝʞʘ DC ʨʘʟʚʠʿʘ ʩʝ ʩʧʦʨʦ ʠ ʪʦʢʦʤ 

ʦʜʦʿʘʯʢʦʛ ʧʝʨʠʦʜʘ ʧʦʩʪʝʧʝʥʦ ʨʘʩʪʝ ʙʨʦʿ ʠ ʬʫʥʢʮʠʿʘ ʦʚʠʭ ˂ʝʣʠʿʘ, ʘ ʦʚʘʿ ʧʨʦʮʝʩ ʫʙʨʟʘʥ ʿʝ 

ʠʥʭʘʣʠʨʘʥʠʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠʤʘ, ʧʨʚʝʥʩʪʚʝʥʦ ʚʠʨʫʩʠʤʘ (84). ʂʦʜ ʦʜʦʿʯʘʜʠ ʧʦʩʣʝ 

ʚʠʨʫʩʥʝ ʠʥʬʝʢʮʠʿʝ ʨʝʩʧʠʨʘʪʦʨʥʦʛ ʪʨʘʢʪʘ ʫʪʚʨʹʝʥʦ ʿʝ ʠʟʨʘʟʠʪʦ ʧʦʚʝ˂ʘˁʝ ʛʫʩʪʠʥʝ DC ʫ 

ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ, ʘ ʙʨʦʿ ʘʥʪʠʛʝʥ ʧʨʝʟʝʥʪʫʿʫ˂ʠʭ ˂ʝʣʠʿʘ ʫ ʤʫʢʦʟʠ ʨʝʩʧʠʨʘʪʦʨʥʦʛ ʪʨʘʢʪʘ 

ʩʝ ʥʝ ʚʨʘ˂ʘ ʥʘ ʙʘʟʘʣʥʠ ʥʠʚʦ ʥʠ ʥʘʢʦʥ ʥʝʢʦʣʠʢʦ ʥʝʜʝˀʘ ʧʦʩʣʝ ʠʥʬʝʢʮʠʿʝ, ʰʪʦ ʫʢʘʟʫʿʝ 

ʠʣʠ ʥʘ ʜʫʛʦʪʨʘʿʥʠ ʝʬʝʢʘʪ ʚʠʨʫʩʥʝ ʠʥʬʝʢʮʠʿʝ ʥʘ ʭʦʤʝʦʩʪʘʟʫ DC ʫ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ ʫ 

ʦʚʦʤ ʫʟʨʘʩʪʫ ʠʣʠ ʩʝ ʧʦʚʝ˂ʘʥ ʙʨʦʿ DC ʦʜʨʞʘʚʘ ʧʝʨʟʠʩʪʝʥʪʥʠʤ ʧʨʠʩʫʩʪʚʦʤ ʤʘʣʦʛ ʙʨʦʿʘ 

ʚʠʨʫʩʥʠʭ ʧʘʨʪʠʢʫʣʘ (83). ɻʣʘʚʥʠ ʤʝʭʘʥʠʟʘʤ ʠʥʬʣʘʤʘʮʠʿʝ ʧʦʩʨʝʜʦʚʘʥʝ ʊʅ2 ʠʤʫʥʩʢʠʤ 

ʦʜʛʦʚʦʨʦʤ ʠ ʩʝʥʟʠʙʠʣʠʟʘʮʠʿʦʤ ʫ ʪʦʢʫ ʚʠʨʫʩʥʠʭ ʠʥʬʝʢʮʠʿʘ ʿʝ ʧʦʩʣʝʜʠʮʘ ʜʦʣʘʩʢʘ 

ʥʝʟʨʝʣʠʭ DC ʩʘ ʧʦʚʝ˂ʘʥʦʤ ʝʢʩʧʨʝʩʠʿʦʤ  FcŮR1 ʨʝʮʝʧʪʦʨʘ ʠʟ ʢʦʩʪʥʝ ʩʨʞʠ, ʘ ʰʪʦ 

ʧʨʝʜʩʪʘʚˀʘ ʦʩʥʦʚʫ ʟʘ ʘʢʪʠʚʘʮʠʿʫ Tʅ2 ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ ʥʘ ʘʝʨʦʘʣʝʨʛʝʥʝ, ʫ 

ʠʥʬʣʘʤʘʮʠʿʩʢʦʤ ʤʠˀʝʫ ʚʠʨʫʩʥʠʭ ʙʦʣʝʩʪʠ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ (85).   

 ʅʘ ʘʥʪʠʛʝʥʫ ʩʪʠʤʫʣʘʮʠʿʫ, ʊ ʣʠʤʬʦʮʠʪʠ ʠʟ ʪʠʤʫʩʘ (ʢʦʿʠ ʜʦʩʪʠʞʝ ʥʘʿʚʝ˂ʫ 

ʮʝʣʫʣʘʨʥʦʩʪ ʫ ʫʟʨʘʩʪʫ ʠʟʤʝʹʫ 6-12 ʤʝʩʝʮʠ) ʧʦʜʣʝʞʫ ʨʘʧʠʜʥʦʿ ʘʧʦʧʪʦʟʠ ʧʦʩʣʝ 

ʘʢʪʠʚʘʮʠʿʝ ʠ ʥʝʫʩʧʝʚʘʿʫ ʜʘ ʜʠʬʝʨʝʥʮʠʨʘ ʫ ʜʫʛʦʞʠʚʝ˂ʝ ʤʝʤʦʨʠʿʩʢʝ ˂ʝʣʠʿʝ (86), ʟʙʦʛ 

ʩʤʘˁʝʥʝ ʧʨʦʜʫʢʮʠʿʘ IL-4 ʠ INF-ɔ ʢʦʿʘ ʿʝ ʧʦʚʝʟʘʥʘ ʿʝ ʩʘ ʚʝʣʠʢʠʤ ʧʨʦʮʝʥʪʦʤ ʥʘʠʚʥʠʭ ʊ 

ʣʠʤʬʦʮʠʪʘ ʩʘ ʿʝʜʥʝ ʩʪʨʘʥʝ ʠ ʩʘ ʚʝʣʠʢʠʤ ʧʨʦʮʝʥʪʦʤ ʊreg ʩʘ ʜʨʫʛʝ ʩʪʨʘʥʝ (87). IL -2 

(ʬʘʢʪʦʨ ʨʘʩʪʘ ʟʘ ʊreg ʣʠʤʬʦʮʠʪʝ) ʥʝ ʜʦʚʦʜʠ ʜʦ ʧʦʚʝ˂ʘʥʝ ʧʨʦʜʫʢʮʠʿʝ INF-ɔ, ʰʪʦ ʠ 

ʦʜʛʦʚʘʨʘ ʥʘʣʘʟʫ ʤʘˁʝʛ ʙʨʦʿʘ TH1 ʝʬʝʢʪʦʨʩʢʠʭ ʤʝʤʦʨʠʿʩʢʠʭ ʣʠʤʬʦʮʠʪʘ ʢʦʜ ʜʝʮʝ ʫ 

ʦʜʥʦʩʫ ʥʘ ʦʜʨʘʩʣʝ (88). ʉʣʘʙʠʿʠ ʧʨʠʤʘʨʥʠ ʊʅ1 ʦʜʛʦʚʦʨ ʟʙʦʛ ʤʘʝˁ ʧʨʦʜʫʢʮʠʿʝ IL-12 ʠʟ 

DC, ʤʘˁe ʝʢʩʧʨʝʩʠʿe ʢʦʩʪʠʤʫʣʘʮʠʿʩʢʠʭ ʤʦʣʝʢʫʣʘ ʥʘ CD4+ ˂ʝʣʠʿʘʤʘ ʫ ʪʦʢʫ ʘʢʪʠʚʘʮʠʿʝ, 

ʤʘeˁ ʝʢʩʧʨʝʩʠʿe ʪʨʘʥʩʢʨʠʧʪʦʥʦʛ ʬʘʢʪʦʨʘ STAT4, ʚʝ˂e ʤʝʪʠʣʘʮʠʿe ʛʝʥʘ ʟʘ INFɔ (88),  



  ʋɺʆɼ  

 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ                                                ʅʝʚʝʥʢʘ ʀʣʠ˂ 14 

 

ʢʘʦ ʠ ʤʘˁe ʧʨʦʜʫʢʮʠʿe TNFŬ (89), ʫʩʣʦʚˀʘʚʘ ʜʦʤʠʥʘʮʠʿʫ ʊʅ2 ʦʜʛʦʚʦʨʘ ʫ ʦʜʦʿʘʯʢʦʤ 

ʧʝʨʠʦʜʫ. ʋʢʦʣʠʢʦ ʿʝ ʠ ʜʦʰʣʦ ʜʦ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʝ ʫ TH1 ˂ʝʣʠʿʝ, ʥʘʢʦʥ ʧʦʥʦʚˀʝʥʝ 

ʩʪʠʤʫʣʘʮʠʿʝ ʘʥʪʠʛʝʥʦʤ ʦʥʝ ʧʦʜʣʝʞʫ ʘʧʦʧʪʦʟʠ, ʜʦʢ TH2 ˂ʝʣʠʿʝ ʧʨʦʣʠʬʝʨʠʰʫ ʠ 

ʧʨʦʜʫʢʫʿʫ IL-4 ʠ IL-13 ʢʦʿʠ ʜʦʜʘʪʥʦ ʜʦʧʨʠʥʦʩʝ ʘʧʦʧʪʦʟʠ  TH1 ʣʠʤʬʦʮʠʪʘ (87). 

ʉʪʘʙʠʣʥʠ ʙʨʦʿ ʊʅ2 ʤʝʤʦʨʠʿʩʢʠʭ ʣʠʤʬʦʮʠʪʘ ʧʦʩʪʦʿʠ ʪʝʢ ʫ ʜʨʫʛʦʿ ʧʦʣʦʚʠʥʠ ʧʨʚʝ ʛʦʜʠʥʝ 

ʞʠʚʦʪʘ (86), ʘ ʨʘʟʚʦʿ ʠʤʫʥʩʢʦʛ ʩʠʩʪʝʤʘ ʪʦʢʦʤ ʦʜʦʿʘʯʢʦʛ ʧʝʨʠʦʜʘ ʚʨʣʦ ʯʝʩʪʦ ʩʝ 

ʧʦʠʩʪʦʚʝ˂ʫʿʝ ʩʘ ʧʨʦʛʨʝʩʠʚʥʠʤ ʩʘʟʨʝʚʘˁʝʤ TH1 ʦʜʛʦʚʦʨʘ (87). CD8+ ʊ ˂ʝʣʠʿʩʢʠ ʦʜʛʦʚʦʨ 

ʿʝ ʧʨʠʩʫʪʘʥ ʥʘ ʨʦʹʝˁʫ, ʘʣʠ ʿʝ ʿʝ ʫʪʚʨʹʝʥ ʬʫʥʢʮʠʦʥʘʣʥʠ ʜʝʬʠʮʠʪ ʠ ʤʘˁʠ ʙʨʦʿ 

ʮʠʪʦʪʦʢʩʠʯʥʠʭ ʊ ʣʠʤʬʦʮʠʪʘ ʪʦʢʦʤ ʨʘʥʦʛ ʜʝʪʠˁʩʪʚʘ ʫ ʦʜʥʦʩʫ ʥʘ ʦʜʨʘʩʣʝ (90). 

 ʌʫʥʢʮʠʿʘ ɺ ʣʠʤʬʦʮʠʪʘ ʿʝ ʩʥʠʞʝʥʘ ʪʦʢʦʤ ʧʨʚʠʭ ʤʝʩʝʮʠ ʞʠʚʦʪʘ. B ʣʠʤʬʦʮʠʪʠ 

ʢʦʿʝ ʫʯʝʩʪʚʫʿʫ ʫ ʧʨʝʧʦʟʥʘʚʘˁʫ ʊ-ʟʘʚʠʩʥʠʭ ʘʥʪʠʛʝʥʘ ʧʦʢʘʟʫʿʫ ʠ ʩʤʘˁʝʥʫ ʝʢʩʧʨʝʩʠʿʫ 

ʨʝʮʝʧʪʦʨʘ ʟʘ ʢʦʤʧʣʝʤʝʥʪ (CD-21), ʘʜʭʝʟʠʦʥʠʭ ʤʦʣʝʢʫʣʘ ʠ ʤʦʣʝʢʫʣʘ II ʢʣʘʩʝ HLA, 

ʨʝʜʫʢʦʚʘʥʫ ʝʢʩʧʨʝʩʠʿʫ CD-40, ʢʦʩʪʠʤʫʣʘʮʠʿʩʢʠʭ ʤʦʣʝʢʫʣʘ (B7-1, B7-2) ʠ ʨʝʮʝʧʪʦʨa ʟʘ 

ʬʘʢʪʦʨ ʘʢʪʠʚʘʮʠʿʝ B ˂ʝʣʠʿʘ (BAFF). ʋ ʦʜʛʦʚʦʨʫ ʥʘ ʊ-ʥʝʟʘʚʠʩʥʝ ʘʥʪʠʛʝʥʝ ʫ ʦʜʦʿʘʯʢʦʤ 

ʧʝʨʠʦʜʫ ʥʘʨʦʯʠʪʦ ʩʫ ʟʥʘʯʘʿʥʝ B-1 B-˂ʝʣʠʿʝ ʠ ʫ ʚʝʣʠʢʦʤ ʙʨʦʿʫ ʩʝ ʥʘʣʘʟʝ ʫ ʤʫʢʦʟʠ ʠ ʫ 

ʩʣʝʟʠʥʠ. ʊʦʢʦʤ ʧʨʚʠʭ ʤʝʩʝʮʠ ʞʠʚʦʪʘ ʫ ʦʜʛʦʚʦʨʫ ʥʘ ʘʥʪʠʛʝʥʩʢʫ ʩʪʠʤʫʣʘʮʠʿʫ ʧʨʠʩʫʪʥʘ 

ʿʝ ʧʨʦʜʫʢʮʠʿʘ IgM ʫ ʥʠʩʢʠʤ ʥʠʚʦʠʤʘ, ʙʝʟ ʧʨʦʤʝʥʝ ʠʟʦʪʠʧʘ ʪʝʰʢʦʛ ʣʘʥʮʘ (87). B 

ʣʠʤʬʦʮʠʪʠ ʤʘʨʛʠʥʘʣʥʝ ʟʦʥʝ ʥʠʩʫ ʧʨʠʩʫʪʥʝ ʥʘ ʨʦʹʝˁʫ, ˁʠʭʦʚ ʙʨʦʿ ʩʝ ʧʦʩʪʝʧʝʥʦ 

ʧʦʚʝ˂ʘʚʘ ʠ ʜʦʩʪʠʞʝ ʧʨʦʮʝʥʘʪ ʣʠʤʬʦʮʠʪʘ ʫ ʩʣʝʟʠʥʠ ʦʜʨʘʩʣʠʭ ʥʘʢʦʥ ʜʨʫʛʝ ʛʦʜʠʥʝ 

ʞʠʚʦʪʘ (87). ʀʤʫʥʦʛʣʦʙʫʣʠʥ G (IgG) ʧʨʝʥʦʩʠ ʩʝ ʧʘʩʠʚʥʦ ʦʜ ʤʘʿʢʝ ʠ ʢʦʜ ʧʨʝʚʨʝʤʝʥʦ 

ʨʦʹʝʥʝ ʜʝʮʝ ʥʘʣʘʟʠ ʩʝ ʫ ʥʠʞʦʿ ʢʦʥʮʝʥʪʨʘʮʠʿʠ ʫ ʦʜʥʦʩʫ ʥʘ ʜʝʮʫ ʨʦʹʝʥʫ ʫ ʪʝʨʤʠʥʫ. 

ʇʦʣʫʚʨʝʤʝ ʞʠʚʦʪʘ IgG ʿʝ 21 ʜʘʥ, ʧʘ ʩʝ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʤʘʿʯʠʥʠʭ ʘʥʪʠʪʝʣʘ ʥʘʢʦʥ ʨʦʹʝˁʘ 

ʩʤʘˁʫʿʝ. ʅʘʿʥʠʞʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʫʢʫʧʥʠʭ IgG ʠʟʤʝʨʝʥʘ ʿʝ ʠʟʤʝʹʫ ʜʨʫʛʦʛ ʠ ʯʝʪʚʨʪʦʛ 

ʤʝʩʝʮʘ ʞʠʚʦʪʘ, ʥʘʢʦʥ ʯʝʛʘ ʨʘʩʪʝ ʫʩʣʝʜ ʩʪʚʘʨʘˁʘ ʜʝʯʠʿʠʭ IgG. ʋ ʫʟʨʘʩʪʫ ʦʜ 12 ʤʝʩʝʮʠ 

ʧʨʦʜʫʢʮʠʿʘ ʫʢʫʧʥʠʭ IgG ʜʦʩʪʠʞʝ 60% ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʢʦʜ ʦʜʨʘʩʣʠʭ (87). IgM ʩʫ 

ʧʨʠʨʦʜʥʘ, ʧʦʣʠʨʝʘʢʪʠʚʥʘ ʘʥʪʠʪʝʣʘ, ʢʦʿʝ ʩʪʚʘʨʘʿʫ ɺ-1 ɺ ʣʠʤʬʦʮʠʪʠ. ʅʘʢʦʥ ʨʦʹʝˁʘ 

ʩʝʨʫʤʩʢʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ Igʄ ʙʨʟʦ ʨʘʩʪʝ, ʥʘʨʦʯʠʪʦ ʥʘ ʘʥʪʠʛʝʥʫ ʩʪʠʤʫʣʘʮʠʿʫ ʠ ʫ 12 

ʤʝʩʝʮʠ ʜʦʩʪʠʞʝ 75% ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʢʦʜ ʦʜʨʘʩʣʠʭ, ʜʦʢ Igɸ ʫ ʫʟʨʘʩʪʫ ʦʜ 12 ʤʝʩʝʮʠ 

ʜʦʩʪʠʞʫ ʩʘʤʦ 20% ʢʦʥʮʝʥʪʨʘʮʠʿʘ Igɸ ʫ ʩʝʨʫʤʫ ʦʜʨʘʩʣʠʭ. ʅʠʚʦʠ Igɽ ʫ ʢʨʚʠ ʠʟ 

ʧʫʧʯʘʥʠʢʘ ʩʫ ʧʦʚʠʰʝʥʠ ʢʦʜ ʜʝʮʝ ʩʘ ʧʨʝʜʠʩʧʦʟʠʮʠʿʦʤ ʟʘ ʘʪʦʧʠʿʫ, ʘʣʠ ʩʝ ʩʤʘʪʨʘ ʜʘ Igɽ 

ʤʦʞʝ ʙʠʪʠ ʠ ʧʦʨʝʢʣʘ ʠʟ ʤʘʿʯʠʥʝ ʢʨʚʠ, ʤʘʜʘ ʤʝʭʘʥʠʟʘʤ ˁʝʛʦʚʦʛ ʪʨʘʥʩʧʦʨʪʘ ʥʠʿʝ ʧʦʟʥʘʪ 

(87). ʉʪʚʘʨʘˁʝ ʩʧʝʮʠʬʠʯʥʠʭ IgE ʧʨʝʤʘ ʠʥʭʘʣʘʪʦʨʥʠʤ ʘʣʝʨʛʝʥʠʤʘ ʜʝʰʘʚʘ ʩʝ ʧʦʩʣʝ 

ʰʝʩʪʦʛ ʤʝʩʝʮʘ ʞʠʚʦʪʘ ʠ ʦʚʘ ʨʘʥʘ ʩʝʥʟʠʙʠʣʠʟʘʮʠʿʘ ʜʝʰʘʚʘ ʩʝ ʢʦʜ ʚʝ˂ʠʥʝ ʜʝʮʝ ʩʘ 
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ʘʪʦʧʠʿʦʤ ʢʦʿʘ ˂ʝ ʢʘʩʥʠʿʝ ʨʘʟʚʠʪʠ ʨʝʩʧʠʨʘʪʦʨʥʫ ʘʣʝʨʛʠʿʩʢʫ ʙʦʣʝʩʪ. ʂʦʜ ʜʝʮʝ ʢʦʿʘ ʥʝ 

ʨʘʟʚʠʿʘʿʫ ʘʣʝʨʛʠʿʫ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʩʧʝʮʠʬʠʯʥʠʭ IgE ʫ ʦʜʦʿʘʯʢʦʤ ʧʝʨʠʦʜʫ ʩʝ ʢʨʝ˂ʫ 

ʮʠʢʣʠʯʥʦ ʦʜ 0,01 ʜʦ 0,35 kU/l (ʰʪʦ ʿʝ ʠʩʧʦʜ ʥʠʚʦʘ ʩʝʥʟʠʙʠʣʠʟʘʮʠʿʝ) ʦʜʥʦʩʥʦ ʦʚʫ ʛʨʫʧʫ 

ʜʝʮʝ ʯʠʥʝ ʜʝʮʘ ʙʝʟ ʘʪʦʧʠʿʝ (91). ʎʠʢʣʠʯʥʝ ʧʨʦʤʝʥʝ ʢʦʥʮʘʥʪʨʘʮʠʿʘ IgE ʧʦʩʣʝʜʠʮʘ ʩʫ 

ʢʦʤʧʝʪʠʮʠʿʝ ʘʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʥʠʭ ʊʅ2 ʠ ʊreg ʣʠʤʬʦʮʠʪʘ ʫʥʫʪʘʨ ʠʥʜʠʚʠʜʫʘʣʥʦʛ 

ʘʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʯʥʦʛ ʤʝʤʦʨʠʿʩʢʦʛ ʧʫʣʘ. ʂʦʜ ʜʝʮʝ ʙʝʟ ʘʪʦʧʠʿʝ ʜʦʣʘʟʠ ʜʦ ʘʢʪʠʚʘʮʠʿʝ ʠ 

ʧʨʦʣʠʬʝʨʘʮʠʿʝ ʘʣʝʨʛʝʥ-ʩʧʝʮʠʬʠʥʠʭ ʊreg ʰʪʦ ʿʝ ʧʨʘ˂ʝʥʦ ʠ ʧʨʝʢʠʜʦʤ ʧʨʦʣʠʬʝʨʘʮʠʿʝ 

ʊʅ2 ʣʠʤʬʦʮʠʪʘ ʩʘ ʫʩʧʦʩʪʘʚˀʘˁʝʤ ʪʦʣʝʨʘʥʮʠʿʝ ʠ ʪʨʘʿʥʠʤ ʩʤʘˁʝˁʝʤ ʧʨʦʜʫʢʮʠʿʝ 

ʩʧʝʮʠʬʠʯʥʠʭ IgE (92). 

 ɺʝʣʠʢʠ ʙʨʦʿ ʛʘʩʪʨʦʠʥʪʝʥʩʪʠʥʘʣʥʠʭ ʠ ʨʝʩʧʠʨʘʪʦʨʥʠʭ ʙʦʣʝʩʪʠ ʫ ʥʘʿʨʘʥʠʿʝʤ 

ʫʟʨʘʩʪʫ ʧʦʤʘʞʫ ʨʘʟʚʦʿ ʫʨʦʹʝʥʦʛ ʠ ʩʪʝʯʝʥʦʛ ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ ʥʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʝ, ʘʣʠ 

ʩʝ ʧʘʨʘʣʝʣʥʦ ʪʦʤʝ ʨʘʟʚʠʿʘ ʠ ʪʦʣʝʨʘʥʮʠʿʘ ʥʘ ʥʝʧʘʪʦʛʝʥʝ ʘʥʪʠʛʝʥʝ (83). ʈʘʟʚʦʿ 

ʪʦʣʝʨʘʥʮʠʿʝ ʥʘ ʝʧʠʪʝʣʠʤʘ ʟʘʚʠʩʪʘʥ ʿʝ ʦʜ ʠʥʪʨʘʝʧʠʪʝʣʥʠʭ ʣʠʤʬʦʮʠʪʘ ʢʦʿʠ ʤʦʛʫ ʙʠʪʠ 

ʧʨʠʨʦʜʥʠ (ʢʦʿʠ ʩʫ ʧʨʦʰʣʠ ʩʝʣʝʢʮʠʿʫ ʫʪʠʤʫʩʫ ʠ ʠʤʘʿʫ ʨʝʮʝʧʪʦʨʝ ʟʘ ʩʦʧʩʪʚʝʥʝ ʘʥʪʠʛʝʥʝ) 

ʠ ʠʥʜʫʢʦʚʘʥʠ, ʢʦʿʠ ʩʫ ʩʝ ʩʨʝʣʠ ʩʘ ʩʪʨʘʥʠʤ ʘʥʪʠʛʝʥʦʤ, ʘ ʟʘʪʠʤ ʘʢʫʤʫʣʠʨʘʣʠ ʫ ʝʧʠʪʝʣʫ 

(93). ʇʨʠʨʦʜʥʠ TCRɔŭ ʠʥʪʨʘʝʧʠʪʝʣʥʠ ʣʠʤʬʦʮʠʪʠ ʧʨʠ ʧʘʨʘʣʝʣʥʦʿ ʘʢʪʠʚʘʮʠʿʠ TCR-a ʠ 

ʠʥʭʠʙʠʪʦʨʥʠʭ NK ʨʝʮʝʧʪʦʨʘ ʧʨʦʜʫʢʫʿʫ TGFɓ1 ʢʦʿʠ ʠʥʜʫʢʫʿʝ ʠʩʢʘʟʠʚʘˁʘ ʠʥʪʝʛʨʠʥʘ Ŭɽ 

(CD103) ʧʨʝʢʦ ʢʦʿʠʭ ʦʚʝ ˂ʝʣʠʿʝ ʫʣʘʟʝ ʫ ʝʧʠʪʝʣ, ʛʜʝ ʠʤʘʿʫ ʫʣʦʛʫ ʫ ʨʘʟʚʦʿʫ IL-10 

ʪʦʣʝʨʘʥʮʠʿʝ ʠ ʨʝʧʘʨʘʮʠʿʠ ʝʧʠʪʝʣʘ ʥʘʢʦʥ ʦʰʪʝ˂ʝˁʘ. ʆʚʘʿ ʫʣʘʟʘʢ ʫ ʝʧʠʪʝʣ ʜʝʰʘʚʘ ʩʝ ʫ 

ʨʘʥʠʤ ʬʘʟʘʤʘ ʞʠʚʦʪʘ, ʘ ʧʦʧʫʣʘʮʠʿʘ ʦʚʠʭ ˂ʝʣʠʿʘ ʧʦʩʪʝʧʝʥʦ ʨʘʩʪʝ ʩʘ ʫʟʨʘʩʪʦʤ ʫ ʦʜʛʦʚʦʨʫ 

ʥʘ ʠʟʣʘʛʘˁʝ ʩʧʦˀʘʰˁʠʤ ʘʥʪʠʛʝʥʠʤʘ, ʧʘ ʿʝ ˁʠʭʦʚ ʨʝʧʝʨʪʦʘʨ Ăʧʝʨʩʦʥʘʣʠʟʦʚʘʥñ ʫ 

ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʦʢʨʫʞʝˁʘ ʫ ʢʦʤʝ ʿʝʜʠʥʢʘ ʞʠʚʠ ʠ ʘʥʪʠʛʝʥʠʤʘ ʢʦʿʠʤʘ ʿʝ ʢʦʥʪʠʥʫʠʨʘʥʦ 

ʠʟʣʦʞʝʥʘ (93) (ʩʣʠʢʘ 7). 

 

ʉʣʠʢʘ 7. ʀʟʤʝʥʘ ʠʥʪʨʘʝʧʠʪʝʣʥʠʭ ʣʠʤʬʦʮʠʪʘ ʪʦʢʦʤ ʞʠʚʦʪʘ (ʧʨʠʣʘʛʦʹʝʥʦ ʧʨʝʤʘ Cheroutre H, 2011 (93)) 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Cheroutre%20H%5bAuthor%5d&cauthor=true&cauthor_uid=21681197
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cheroutre%20H%5bAuthor%5d&cauthor=true&cauthor_uid=21681197
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 ʄʘʿʯʠʥʦ ʤʣʝʢʦ ʩʤʘˁʫʿʝ ʦʩʝʪˀʠʚʦʩʪ ʦʜʦʿʯʝʪʘ ʥʘ ʠʥʬʝʢʮʠʿʝ, ʿʝʨ ʦʙʝʟʙʝʹʫʿʝ 

ʜʦʚʦˀʥʝ ʢʦʣʠʯʠʥʝ IgA ʢʦʿʠ ʚʝʟʫʿʫ ʤʠʢʨʦʦʨʛʘʥʠʟʤʝ ʥʘ ʩʣʫʟʦʢʦʞʘʤʘ ʦʜʦʿʯʝʪʘ ʠ ʩʤʘˁʫʿʫ 

ʘʢʪʠʚʘʮʠʿʫ ʧʨʦʠʥʬʣʘʤʘʮʠʿʩʢʦʛ ʦʜʛʦʚʦʨʘ ʠ ʣʘʢʪʦʬʝʨʠʥʘ ʢʦʿʠ ʣʠʟʠʨʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʝ ʠ 

ʨʝʜʫʢʫʿʝ ʠʥʬʣʘʤʘʮʠʿʩʢʠ ʦʜʛʦʚʦʨ (94). ʄʘʿʯʠʥʦ ʤʣʝʢʦ ʠʤʘ ʜʠʨʝʢʪʘʥ ʝʬʝʢʘʪ ʥʘ ʠʤʫʥʩʢʠ 

ʩʠʩʪʝʤ ʥʦʚʦʨʦʹʝʥʯʝʪʘ, ʥʘ ʩʘʟʨʝʚʘˁʝ ʊʅ1 ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ ʠ ʩʪʚʘʨʘˁʝ ʠʤʫʥʩʢʝ 

ʤʝʤʦʨʠʿʝ (95), ʿʝʨ ʩʘʜʨʞʠ IL-1, IL-6, IL-12, TNFŬ, INFɔ ʠ IL-8 ʢʦʿʠ ʧʦʪʤʦʤʘʞʫ ʫ ʨʘʟʚʦʿʫ 

ʊʅ1 ʦʜʛʦʚʦʨʘ ʠ ʩʪʠʤʫʣʠʰʫ ʦʜʙʨʘʤʙʝʥʠ ʧʦʪʝʥʮʠʿʘʣ ʦʜʦʿʯʝʪʘ (94,97). ʄʘʿʯʠʥʦ ʤʣʝʢʦ 

ʩʘʜʨʞʠ ʠ ʟʥʘʯʘʿʥʝ ʢʦʣʠʯʠʥʝ ʘʥʪʠ-ʠʥʬʣʘʤʘʮʠʿʩʢʠʭ ʢʦʤʧʦʥʝʥʪʠ ʢʘʦ ʰʪʦ ʩʫ TGFɓ1, IL-

10, ʝʨʠʪʨʦʧʦʝʪʠʥ ʠ ʣʘʢʪʦʬʝʨʠʥ ʢʦʿʠ ʨʝʜʫʿʫʿʫ ʧʨʝʿʘʢ ʧʨʦʠʥʬʣʘʤʘʮʠʿʩʢʠ ʦʜʛʦʚʦʨ (98).  

 

1.6 ɸʪʦʧʠʿʘ 

 

 ʈʝʚʠʜʠʨʘʥʘ ʥʦʤʝʥʢʣʘʪʫʨʘ ʘʣʝʨʛʠʿʩʢʠʭ ʙʦʣʝʩʪʠ ʉʚʝʪʩʢʝ ʟʜʨʘʚʩʪʚʝʥʝ 

ʦʨʛʘʥʠʟʘʮʠʿʝ ʠʟ 2004. ʛʦʜ ʧʦʜʨʘʟʫʤʝʚʘ ʜʘ ʩʝ ʘʪʦʧʠʿʩʢʝ ʙʦʣʝʩʪʠ ʠʩʢˀʫʯʠʚʦ ʧʦʚʝʟʫʿʫ ʩʘ 

ʩʝʥʟʠʙʠʣʠʟʘʮʠʿoʤ ʤʘʩʪʦʮʠʪʘ ʠ ʧʨʠʩʫʩʪʚʦʤ IgE, ʢʦʿʘ ʩʝ ʜʦʢʘʟʫʿʝ ʠʣʠ ʧʨʠʩʫʩʪʚʦʤ 

ʩʧʝʮʠʬʠʯʥʠʭ IgE ʫ ʩʝʨʫʤʫ ʠʣʠ ʧʦʟʠʪʠʚʥʠʤ skin prick ʢʦʞʥʠʤ ʪʝʩʪʦʤ (99). ɸʪʦʧʠʿʘ 

ʧʨʝʜʩʪʘʚˀʘ ʘʣʝʨʛʠʿʩʢʫ, IgE ʭʠʧʝʨʩʝʥʟʠʪʠʚʥʦʩʪ, ʘ ʜʝʬʠʥʠʩʘʥʘ ʿʝ ʢʘʦ ʛʝʥʩʢʘ 

ʧʨʝʜʠʩʧʦʟʠʮʠʿʘ ʟʘ ʨʘʟʚʦʿ IgE ʫ ʦʜʛʦʚʦʨʫ ʥʘ ʠʟʣʘʛʘˁʝ ʘʣʝʨʛʝʥʫ, ʰʪʦ ʜʦʧʨʠʥʦʩʠ ʨʘʟʚʦʿʫ 

ʢʣʠʥʠʯʢʝ ʤʘʥʠʬʝʩʪʘʮʠʿʝ ʘʣʝʨʛʠʿʩʢʝ ʙʦʣʝʩʪʠ (100). 

 ɻʣʘʚʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʘʣʝʨʛʠʿʝ ʩʫ: 1) ʛʝʥʩʢʘ ʧʨʝʜʠʩʧʦʟʠʮʠʿʘ; 2) ʘʣʝʨʛʝʥʠ, 3) 

ʧʨʝʟʝʥʪʘʮʠʿʘ ʘʣʝʨʛʝʥʘ ʧʨʝʢʦ ʜʝʥʜʨʠʪʩʢʠʭ ˂ʝʣʠʿʘʠ ʘʢʪʠʚʘʮʠʿʘ Tʅ2 ʣʠʤʬʦʮʠʪʘ, ʢʘʦ ʠ 

ʧʨʦʜʫʢʮʠʿʘ IgE ʥʘ ʫʦʙʠʯʘʿʝʥʝ ʘʥʪʠʛʝʥʝ ʠʟ ʩʧʦˀʘʰˁʝ ʩʨʝʜʠʥʝ, ʥʘ ʢʦʿʝ ʟʜʨʘʚʝ ʦʩʦʙʝ ʥʝ 

ʨʝʘʛʫʿʫ, 4) ʩʧʝʮʠʬʠʯʥʠ IgE ʢʦʿʠ ʩʝ ʚʝʟʫʿʫ ʟʘ Fc ʨʝʮʝʧʪʦʨʝ ʥʘ ʤʘʩʪʦʮʠʪʠʤʘ 

(ʩʝʥʟʠʙʠʣʠʟʘʮʠʿʘ) ʠ ʧʨʠʣʠʢʦʤ ʧʦʥʦʚʥʦʛ ʠʟʣʘʛʘˁʘ ʠʩʪʦʤ ʘʥʪʠʛʝʥʫ ʜʦʣʘʟʠ ʜʦ 

ʜʝʛʨʘʥʫʣʘʮʠʿʝ ʠ ʦʩʣʦʙʘʹʘˁʘ ʤʝʜʠʿʘʪʦʨʘ, ʢʦʿʠ ʩʫ ʦʜʛʦʚʦʨʥʠ ʟʘ ʠʩʧʦˀʘʚʘˁʝ ʨʘʟʣʠʯʠʪʠʭ 

ʢʣʠʥʠʯʢʠʭ ʤʘʥʠʬʝʩʪʘʮʠʿʘ (ʢʦʞʥʝ ʤʘʥʠʬʝʩʪʘʮʠʿʝ ʘʣʝʨʛʠʿʝ, ʘʣʝʨʛʠʿʝ ʥʘ ʭʨʘʥʫ, 

ʘʣʝʨʛʠʿʩʢʠ ʨʠʥʠʪʠʩ, ʘʩʪʤʘ ʠ ʩʠʩʪʝʤʩʢʘ ʘʥʘʬʠʣʘʢʩʘ), 5) ʢʣʠʥʠʯʢʝ ʤʘʥʠʬʝʩʪʘʮʠʿʝ 

ʥʝʧʦʩʨʝʜʥʝ ʧʨʝʦʩʝʪˀʠʚʦʩʪʠ, ʫ ʨʘʥʦʿ ʬʘʟʠ, ʧʦʩʣʝʜʠʮʘ ʩʫ ʚʘʩʢʫʣʘʨʥʠʭ ʠ ʛʣʘʪʢʦ 

ʤʠʰʠ˂ʥʠʭ ʨʝʘʢʮʠʿʘ ʫ ʪʦʢʫ ʥʝʢʦʣʠʢʦ ʤʠʥʫʪʘ ʦʜ ʠʟʣʘʛʘˁʘ ʘʣʝʨʛʝʥʫ, ʜʦʢ ʿʝ ʫ ʢʘʩʥʦʿ ʬʘʟʠ 

ʥʝʧʦʩʨʝʜʥʝ ʧʨʝʦʩʝʪˀʠʚʦʩʪʠ ʧʨʠʩʫʪʥʘ ʠʥʬʣʘʤʘʮʠʿʘ ʫʟʨʦʢʦʚʘʥʘ ʮʠʪʦʢʠʥʠʤʘ ʟʘ ʜʚʘ ʜʦ 

ʯʝʪʠʨʠ ʩʘʪʘ ʥʘʢʦʥ ʠʟʣʘʛʘˁʘ ʘʣʝʨʛʝʥʫ (101). 
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ʉʣʠʢʘ 8. ʊʅ2 ʦʜʛʦʚʦʨ (ʧʨʠʣʘʛʦʹʝʥʦ ʧʨʝʤʘ Frew AJ, 2008 (102)) 

  

 ɿʘ ˂ʝʣʠʿʩʢʠ ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ ʥʘ ʘʣʝʨʛʝʥʝ ʦʜʛʦʚʦʨʥʠ ʩʫ ʊ ʣʠʤʬʦʮʠʪʠ ʢʦʿʠ ʪʦʢʦʤ 

ʘʢʪʠʚʘʮʠʿʝ ʜʠʬʝʨʝʥʮʠʨʘʿʫ ʫ Tʅ2 ʪʠʧ ʝʬʝʢʪʦʨʩʢʠʭ ˂ʝʣʠʿʘ ʠ ʩʝʢʨʝʪʫʿʫ Tʅ2 ʮʠʪʦʢʠʥʝ 

(ʩʣʠʢʘ 8) (101,102) ʠ ʪʦ:   

- IL -4 (ʧʨʦʤʝʥʘ ʠʟʦʪʠʧʘ ʠʟ ɛ ʫ Ů ʪʝʰʢʠ ʣʘʥʘʮ ʠʤʫʥʦʛʣʦʙʫʣʠʥʘ ʫ ɺ ˂ʝʣʠʿʘʤʘ, 

ʩʪʠʤʫʣʘʮʠʿʘ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʝ Tʅ2 ʣʠʤʬʦʮʠʪʘ, ʘʥʪʘʛʦʥʠʩʪʠʯʢʠ ʝʬʝʢʘʪ ʫ ʦʜʥʦʩʫ 

ʥʘ INFɔ ʩʘ ʠʥʭʠʙʠʮʠʿʦʤ ʨʘʟʚʦʿʘ Tʅ1 ʠ Tʅ17 ʣʠʤʬʦʮʠʪʘ, ʘ ʟʘʿʝʜʥʦ ʩʘ IL-13 

ʫʯʝʩʪʚʫʿʝ ʫ ʘʣʪʝʨʥʘʪʠʚʥʦʿ ʘʢʪʠʚʘʮʠʿʠ ʤʘʢʨʦʬʘʛʘ ʠ ʧʨʦʜʫʢʮʠʿʠ ʢʦʣʘʛʝʥʘ)  

- IL -13 (ʫ ʬʠʙʨʦʙʣʘʩʪʠʤʘ ʠ ʤʘʢʨʦʬʘʛʠʤʘ ʩʪʠʤʫʣʠʰʝ ʝʢʩʧʨʝʩʠʿʫ ʘʨʘʛʠʥʘʟʝ 1 ʠ 

TGFɓ1 ʩʘ ʧʦʚʝ˂ʘʥʦʤ ʧʨʦʜʫʢʮʠʿʦʤ ʢʦʣʘʛʝʥʘ ʯʠʤʝ ʧʨʦʤʠʚʠʰʝ ʬʠʙʨʦʟʫ ʪʦʢʦʤ 

ʨʝʧʘʨʘʮʠʿʝ ʪʢʠʚʘ ʫ ʭʨʦʥʠʯʥʠʤ ʠʥʬʣʘʤʘʮʠʿʩʢʠʤ ʧʨʦʮʝʩʠʤʘ, ʩʪʠʤʫʣʠʰʝ 

ʧʨʦʣʠʬʝʨʘʮʠʿʫ, ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʫ ʠ ʩʝʢʨʝʪʦʨʥʫ ʬʫʥʢʮʠʿʫ ʧʝʭʘʨʘʩʪʠʭ ˂ʝʣʠʿʘ 

ʙʨʦʥʭʠʿʘʣʥʦʛ ʝʧʠʪʝʣʘ, ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʧʨʦʜʫʢʮʠʿʝ ʤʫʢʫʩʘ) 

- IL -5 (ʩʪʠʤʫʣʠʰʝ ʨʘʩʪ, ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʫ ʠ ʘʢʪʠʚʘʮʠʿʫ ʝʦʟʠʥʦʬʠʣʘ).  

 ʍʫʤʦʨʘʣʥʠ ʦʜʛʦʚʦʨ ʥʘ ʘʣʝʨʛʝʥʝ ʧʦʜʨʘʟʫʤʝʚʘ ʧʨʦʣʠʬʝʨʘʮʠʿʫ ʩʧʝʮʠʬʠʯʥʠʭ ɺ 

˂ʝʣʠʿʘ ʧʦʩʣʝ 4-7 ʜʘʥʘ ʦʜ ʧʨʚʦʛ ʠʟʣʘʛʘˁʘ ʘʣʝʨʛʝʥʫ, ʫʟ ʝʢʩʪʝʥʟʠʚʥʫ ʧʨʦʤʝʥʫ ʠʟʦʪʠʧʘ ʫ 

IgE, ʧʦʚʝ˂ʘˁʝ ʘʬʠʥʠʪʝʪʘ ʧʨʦʜʫʢʦʚʘʥʠʭ IgE ʠ ʩʪʚʘʨʘˁʝ ʤʝʤʦʨʠʿʩʢʠʭ ɺ ˂ʝʣʠʿʘ. ʅʘʢʦʥ 

ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʝ ʫ ʧʣʘʟʤʦʮʠʪʝ ʢʦʿʝ ʩʝʢʨʝʪʫʿʫ ʘʥʪʠʪʝʣʘ ʚʠʩʦʢʦʛ ʘʬʠʥʠʪʝʪʘ ʠ 

ʤʝʤʦʨʠʿʩʢʠʭ (ʬʫʥʢʮʠʦʥʘʣʥʦ Ăʪʠʭʠʭñ) ˂ʝʣʠʿʘ, ʥʝʢʝ ʦʜ ʜʫʛʦʞʠʚʝ˂ʠʭ ʧʣʘʟʤʘ ˂ʝʣʠʿʘ 

ʥʘʧʫʰʪʘʿʫ ʣʠʤʬʥʠ ʯʚʦʨ ʠ ʤʠʛʨʠʨʘʿʫ ʫ ʢʦʩʪʥʫ ʩʨʞ ʠʣʠ ʠʥʬʣʘʤʠʨʘʥʦ ʪʢʠʚʦ (103). 
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 ʂʘʜʘ ʘʣʝʨʛʝʥ ʧʨʝʤʦʩʪʠ ʤʦʣʝʢʫʣʝ IgE ʧʦʚʝʟʘʥʝ ʩʘ FcŮRI ʨʝʮʝʧʪʦʨʠʤʘ ʥʘ 

ʤʝʤʙʨʘʥʠ ʤʘʩʪʦʮʠʪʘ ʟʘʧʦʯʠˁʝ ˁʠʭʦʚʘ ʘʢʪʠʚʘʮʠʿʘ. ʄʘʩʪʦʮʠʪ ʝʢʩʧʨʠʤʫʿʝ ʦʢʦ 300 000 

FcŮRI, ʘ ʘʛʨʝʛʘʮʠʿʘ ʦʢʦ 100 ʨʝʮʝʧʪʦʨʘ ʿʝ ʜʦʚʦˀʥʘ ʟʘ ʜʝʪʝʢʪʘʙʠʣʥʠ ʦʜʛʦʚʦʨ (104). ʂʦʜ 

ʦʩʦʙʘ ʢʦʿʝ ʠʤʘʿʫ ʘʪʦʧʠʿʩʢʫ ʢʦʥʩʪʠʪʫʮʠʿʫ ʥʘ ʤʝʤʙʨʘʥʠ ʤʘʩʪʦʮʠʪʘ ʚʝʟʘʥʘ ʩʫ ʫʛʣʘʚʥʦʤ 

ʩʧʝʮʠʬʠʯʥʘ IgE ʘʥʪʠʪʝʣʘ ʟʘ ʦʜʨʝʹʝʥʠ ʘʣʝʨʛʝʥ, ʪʝ ʿʝ ʦʥ ʜʦʚʦˀʘʥ ʜʘ ʧʨʝʤʦʩʪʠ ʧʦʪʨʝʙʘʥ 

ʙʨʦʿ IgE ʥʝʦʧʭʦʜʘʥ ʟʘ ʘʢʪʠʚʘʮʠʿʫ ˂ʝʣʠʿʝ. ʂʦʜ ʦʩʦʙʘ ʢʦʿʝ ʥʝʤʘʿʫ ʘʪʦʧʠʿʫ, IgE ʩʝ ʩʘ ʿʝʜʥʝ 

ʩʪʨʘʥʝ ʧʨʦʜʫʢʫʿʫ ʫ ʤʘʣʦʿ ʢʦʣʠʯʠʥʠ, ʘ ʩʘ ʜʨʫʛʝ ʩʪʨʘʥʝ ʚʝʟʘʥʠ IgE ʥʘ ʤʝʤʙʨʘʥʠ 

ʤʘʩʪʦʮʠʪʘ ʩʫ ʨʘʟʣʠʯʠʪʝ ʩʧʝʮʠʬʠʯʥʦʩʪʠ, ʧʘ ʥʠ ʿʝʜʘʥ ʧʦʿʝʜʠʥʘʯʥʠ ʘʥʪʠʛʝʥ ʥʝ ʤʦʞʝ 

ʜʦʚʝʩʪʠ ʜʦ ʧʨʝʤʦʰ˂ʘʚʘˁʘ ʦʥʦʛ ʙʨʦʿʘ IgE ʤʦʣʝʢʫʣʘ ʢʦʿʠ ʿʝ ʜʦʚʦˀʘʥ ʟʘ ʘʢʪʠʚʘʮʠʿʫ ˂ʝʣʠʿʝ 

(104,105). ɸʢʪʠʚʘʮʠʿʘ ʤʘʩʪʦʮʠʪʘ ʧʦʜʨʘʟʫʤʝʚʘ ʫ ʩʘʤʦʤ ʧʦʯʝʪʢʫ ʦʩʣʦʙʘʹʘˁʝ ʙʠʦʛʝʥʠʭ 

ʘʤʠʥʘ ʠ ʘʟʦʪ-ʦʢʩʠʜʘ ʰʪʦ ʩʝ ʢʣʠʥʠʯʢʠ ʤʘʥʠʬʝʩʪʫʿʝ ʮʨʚʝʥʠʣʦʤ ʠ ʦʪʦʢʦʤ ʩʣʫʟʥʠʮʘ ʠ 

ʢʦʞʝ (ʫʨʪʠʢʘʨʠʿʘ) ʫʟ ʢʦʥʪʨʘʮʠʿʫ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʘ ʫ ʮʨʝʚʠʤʘ ʠ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ. ʀʧʘʢ, 

ʙʨʦʥʭʦʢʦʥʩʪʨʠʢʮʠʿʘ ʫ ʘʩʪʤʠ ʪʨʘʿʝ ʤʥʦʛʦ ʜʫʞʝ ʥʝʛʦ ʰʪʦ ʿʝ ʧʦʪʨʝʙʥʦ ʟʘ ʝʣʠʤʠʥʘʮʠʿʫ 

ʭʠʩʪʘʤʠʥʘ, ʧʘ ʩʝ ʩʤʘʪʨʘ ʜʘ ʦʚʘʿ ʙʠʦʛʝʥʠ ʘʤʠʥ ʥʝʤʘ ʚʝʣʠʢʦʛ ʟʥʘʯʘʿʘ ʫ ʪʦʤ ʘʣʝʨʛʠʿʩʢʦʤ 

ʬʝʥʦʪʠʧʫ (105). 

 ɸʢʪʠʚʠʨʘʥʠ ʤʘʩʪʦʮʠʪʠ ʩʠʥʪʝʪʠʰʫ ʠ ʩʝʢʨʝʪʫʿʫ ʣʠʧʠʜʥʝ ʤʝʜʠʿʘʪʦʨʝ ʢʦʿʠ ʥʘʩʪʘʿʫ 

ʭʠʜʨʦʣʠʟʦʤ ʤʝʤʙʨʘʥʩʢʠʭ ʬʦʩʬʦʣʠʧʠʜʘ ʢʘʦ ʰʪʦ ʿʝ ʘʨʘʭʠʜʦʥʩʢʘ ʢʠʩʝʣʠʥʘ ʧʦʜ ʜʝʿʩʪʚʦʤ 

ʬʦʩʬʦʣʠʧʘʟʝ ɸ2, ʘ ʥʘʩʪʘʣʠ ʤʝʹʫʧʨʦʜʫʢʪʠ (ʧʦʜ ʜʝʿʩʪʚʦʤ ʝʥʟʠʤʘ  ʮʠʢʣʦʦʢʩʠʛʝʥʘʟʝ ʠ 

ʣʠʧʦʦʢʩʠʛʝʥʘʟʝ) ʠʩʧʦˀʘʚʘʿʫ ʩʣʝʜʝ˂ʝ ʙʠʦʣʦʰʢʝ ʝʬʝʢʪʝ: ʘ) ʇʨʦʩʪʘʥʛʣʘʥʜʠʥ D2 ʜʝʣʫʿʝ 

ʢʘʦ ʚʘʟʦʜʠʣʘʪʘʪʦʨ ʠ ʙʨʦʥʭʦʢʦʥʩʪʨʠʢʦʪʦʨ, ʧʦʪʝʥʮʠʨʘ ʭʝʤʦʪʘʢʩʫ ʥʝʫʪʨʦʬʠʣʘ ʠ ˁʠʭʦʚʫ 

ʘʢʫʤʫʣʘʮʠʿʫ ʥʘ ʤʝʩʪʫ ʠʥʬʣʘʤʘʮʠʿʝ, ʙ) ʃʝʫʢʦʪʨʠʿʝʥʠ ʫʟʨʦʢʫʿʫ ʧʨʦʣʦʥʛʠʨʘʥʫ 

ʙʨʦʥʭʦʢʦʥʩʪʨʠʢʮʠʿʫ (LTC4), ʜʫʛʦʪʨʘʿʥʝ ʫʨʪʠʢʝ ʠ ʮʨʚʝʥʠʣʦ ʧʦ ʢʦʞʠ, ʮ) ʌʘʢʪʦʨ 

ʘʢʪʠʚʘʮʠʿʝ ʪʨʦʤʙʦʮʠʪʘ (PAF) ʠʟʘʟʠʚʘ ʙʨʦʥʭʦʢʦʥʩʪʨʠʢʮʠʿʫ, ʧʦʚʝ˂ʘˁʝ ʧʝʨʤʝʘʙʠʣʥʦʩʪʠ 

ʢʨʚʠʭ ʩʫʜʦʚʘ ʩʘ ʚʘʟʦʜʠʣʘʪʘʮʠʿʦʤ, ʘ ʫ ʢʘʩʥʦʿ ʬʘʟʠ ʨʝʘʢʮʠʿʝ ʧʨʝʦʩʪʝˀʠʚʦʩʪʠ ʤʦʞʝ 

ʘʢʪʠʚʠʨʘʪʠ ʣʝʫʢʦʮʠʪʝ ʠ ʜʦʧʨʠʥʝʪʠ ʠʥʬʣʘʤʘʮʠʿʠ (106). 

 ʉʠʥʪʝʟʘ ʠ ʩʝʢʨʝʮʠʿʘ ʮʠʪʦʢʠʥʘ ʠʟ ʤʘʩʪʦʮʠʪʘ ʥʘʩʪʘʿʝ ʥʘʢʦʥ ʘʢʪʠʚʘʮʠʿʝ 

ʪʨʘʥʩʢʨʠʧʪʦʨʥʠʭ ʬʘʢʪʦʨʘ NF-kB ʠ AP-1 ʢʦʿʠ ʠʥʜʫʢʫʿʫ ʪʨʘʥʩʢʨʠʧʮʠʿʫ ʛʝʥʘ ʟʘ IL-4, IL-5, 

IL -6, IL-13, TNFŬ ʠʪʜ. TNFŬ, ʧʦʨʝʢʣʘ ʠʟ TLR ʘʢʪʠʚʠʨʘʥʠʭ ʤʘʩʪʦʮʠʪʘ, ʜʦʚʦʜʠ ʜʦ 

ʧʨʦʜʫʢʮʠʿʝ ʧʨʦʠʥʬʣʘʤʘʮʠʿʩʢʠʭ ʮʠʪʦʢʠʥʘ ʠ ʭʝʤʦʢʠʥʘ ʠ ʝʢʩʧʨʝʩʠʿʝ ʘʜʭʝʟʠʦʥʠʭ 

ʤʦʣʝʢʫʣʘ ʥʘ ʝʥʜʦʪʝʣʫ ʠ ʜʦʧʨʠʥʦʩʠ ʥʘʩʪʘʥʢʫ ʥʝʫʪʨʦʬʠʣʥʦ-ʤʦʥʦʮʠʪʥʝ ʠʥʬʠʣʪʨʘʮʠʿʝ 

(107). ʂʦʜ ʘʪʦʧʠʯʘʨʘ, ʧʨʝʤʦʰ˂ʘʚʘˁʝ IgE ʠ ʘʢʪʠʚʘʮʠʿʘ ʤʘʩʪʦʮʠʪʘ ʧʨʝʢʦ FcŮRI 

ʦʤʦʛʫ˂ʫʿʝ, ʧʦʨʝʜ ʥʘʚʝʜʝʥʠʭ ʮʠʪʦʢʠʥʘ, ʠ ʧʨʦʜʫʢʮʠʿʫ ʠ ʩʝʢʨʝʮʠʿʫ TSLP ʰʪʦ ʘʫʪʦʢʨʠʥʦ 

ʧʦʚʝ˂ʘʚʘ ʝʢʩʧʨʝʩʠʿʫ TSLPR ʯʠʤʝ ʩʝ ʨʘʟʚʠʿ ʘ TSLP ʟʘʚʠʩʥʠ ʦʜʛʦʚʦʨ (108). ʅʘ 
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ʜʝʥʜʨʠʜʩʢʠʤ ˂ʝʣʠʿʘʤʘ TSLP ʠʥʜʫʢʫʿʝ ʝʢʩʧʨʝʩʠʿʫ ʢʦʩʪʠʤʫʣʘʮʠʿʩʢʠʭ ʤʦʣʝʢʫʣʘ (CD40, 

CD80), ʤʦʣʝʢʫʣʘ II ʢʣʘʩʝ HLA ʠ OX40L, ʘ ʦʚʘʢʦ ʘʢʪʠʚʠʨʘʥʝ DC ʠʥʜʫʢʫʿʫ 

ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʫ ʥʘʠʚʥʠʭ ʊ ʫ ʊʅ2 ʣʠʤʬʦʮʠʪʝ (109).  

 ɽʦʟʠʥʦʬʠʣʠ ʥʘʩʪʘʿʫ ʫ ʢʦʩʪʥʦʿ ʩʨʞʠ ʛʜʝ IL-3, IL-5 ʠ GM-CSF ʦʤʦʛʫ˂ʘʚʘʿʫ 

ˁʠʭʦʚʫ ʤʘʪʫʨʘʮʠʿʫ. ɽʦʟʠʥʦʬʠʣʠ ʮʠʨʢʫʣʠʰʫ ʫ ʢʨʚʠ ʛʜʝ ʯʠʥʝ ʦʢʦ 2-4% ʣʝʫʢʦʮʠʪʘ, ʘʣʠ 

ʩʫ ʠ ʥʦʨʤʘʣʥʦ ʧʨʠʩʫʪʥʠ ʫ ʧʝʨʠʬʝʨʥʠʤ ʪʢʠʚʠʤʘ, ʥʘʨʦʯʠʪʦ ʫ ʤʫʢʦʟʠ ʨʝʩʧʠʨʘʪʦʨʥʦʛ 

ʛʘʩʪʨʦʠʥʪʝʥʩʪʠʥʘʣʥʦʛ ʠ ʛʝʥʠʪʦʫʨʠʥʘʨʥʦʛ ʪʨʘʢʪʘ. ɽʦʟʠʥʦʬʠʣʠ ʩʠʥʪʝʪʠʰʫ ʚʠʰʝ ʦʜ 28 

ʮʠʪʦʢʠʥʘ, ʭʝʤʦʢʠʥʘ ʠ ʬʘʢʪʦʨʘ ʨʘʩʪʘ, ʦʜ ʢʦʿʠʭ ʩʫ ʥʘʿʟʥʘʯʘʿʥʠʿʠ ʢʘʪʿʦʥʩʢʠ ʧʨʦʪʝʠʥʠ- 

ʛʣʘʚʥʠ ʙʘʟʠʯʥʠ ʧʨʦʪʝʠʥ (ʝʥʛ. ʄajor ɺasic ʈrotein, MBP) ʠ ʝʦʟʦʥʦʬʠʣʥʠ ʢʘʪʿʦʥʩʢʠ 

ʧʨʦʪʝʠʥ (ʝʥʛ.ɽosinophil ʉationic ʈrotein, ECP), ʣʠʟʦʟʦʤʥʝ ʭʠʜʨʦʣʘʟʝ, ʢʘʦ ʠ ʝʦʟʠʥʦʬʠʣʥʝ 

ʧʝʨʦʢʩʠʜʘʟʝ ʠ ʢʘʪʘʣʘʟʝ (110). ʅʘʢʫʧˀʘˁʝ ʝʦʟʠʥʦʬʠʣʘ ʥʘ ʤʝʩʪʫ ʠʥʬʣʘʤʘʮʠʿʝ ʦʜʚʠʿʘ ʩʝ 

ʧʨʝʢʦ ʝʢʩʧʨʝʩʠʿʝ ɽ ʩʝʣʝʢʠʥʘ ʥʘ ʚʘʩʢʫʣʘʨʥʦʤ ʝʥʜʦʪʝʣʫ, ʢʦʿʠ ʩʝ ʚʝʟʫʿʝ ʟʘ ʠʥʪʝʛʨʠʥ VLA-

4 ʥʘ ʤʝʤʙʨʘʥʠ ʝʦʟʠʥʦʬʠʣʘ, ʰʪʦ ʧʦʪʝʥʮʠʨʘʿʫ ʠ ʭʝʤʦʢʠʥʠ, ʠ ʪʦ, ʝʦʪʘʢʩʠʥ (CCL11) ʢʦʛʘ 

ʧʨʦʜʫʢʫʿʫ ʝʥʜʦʪʝʣʥʝ ˂ʝʣʠʿʝ, ʘ ʢʦʿʠ ʩʝ ʚʝʟʫʿʝ ʟʘ CCR3- ʭʝʤʦʢʠʥʩʢʠ ʨʝʮʝʧʪʦʨ ʥʘ 

ʝʦʟʠʥʦʬʠʣʠʤʘ. IL-5 ʧʦʚʝ˂ʘʚʘ ʤʘʪʫʨʘʮʠʿʫ ʝʦʟʠʥʦʬʠʣʘ ʠʟ ʧʨʦʛʝʥʠʪʦʨʘ ʫ ʢʦʩʪʥʦʿ ʩʨʞʠ, 

ʘʢʪʠʚʠʨʘ ʠʭ ʠ ʧʦʚʝ˂ʘʚʘ ʦʪʧʫʰʪʘˁʝ ʩʘʜʨʞʘʿʘ ʛʨʘʥʫʣʘ, IL-4 ʧʦʿʘʯʘʚʘ ʝʢʩʧʨʝʩʠʿʫ 

ʘʜʭʝʟʠʦʥʠʭ ʤʦʣʝʢʫʣʘ ʟʘ ʝʦʟʠʥʦʬʠʣʝ, ʢʘʦ ʠ ʧʨʦʜʫʢʪʠ ʤʘʩʪʦʮʠʪʘ ʢʘʦ ʰʪʦ ʩʫ ʢʦʤʧʦʥʝʥʪʘ 

ʢʦʤʧʣʝʤʝʥʪʘ C5a ʠ ʣʠʧʠʜʥʠ ʤʝʜʠʿʘʪʦʨʠ PAF ʠ LTB4 ʢʦʿʠ ʧʦʪʝʥʮʠʨʘʿʫ ʧʨʠʚʣʘʯʝˁʝ 

ʝʦʟʠʥʦʬʠʣʘ ʥʘ ʤʝʩʪʦ ʠʥʬʣʘʤʘʮʠʿʝ (101). 

 ʃʠʤʬʦʠʜʥʝ ˂ʝʣʠʿʝ ʫʨʦʹʝʥʝ ʠʤʫʥʦʩʪʠ ʫ ʧʣʫ˂ʠʤʘ ʢʦʿʝ ʧʨʦʜʫʢʫʿʫ ʊʅ2 ʮʠʪʦʢʠʥʝ 

ʥʘʟʚʘʥʝ ʩʫ ʧʨʠʨʦʜʥʝ ʧʦʤʦ˂ʥʠʯʢʝ ˂ʝʣʠʿʝ (ʝʥʛ. Natural Helper Cell), ʥʫʦʮʠʪʠ ʠʣʠ ˂ʝʣʠʿʝ 

ʫʨʦʹʝʥʝ ʠʤʫʥʦʩʪʠ ʪʠʧʘ 2 (111). ʅʫʦʮʠʪʠ ʪʠʧʘ 2 ʩʪʠʤʫʣʠʩʘʥʠ ʩʫ IL-25, IL-33 ʠ TSLP 

ʧʦʨʝʢʣʘ ʠʟ ˂ʝʣʠʿʘ ʝʧʠʪʝʣʘ (103). ʅʝʟʨʝʣʘ ʬʦʨʤʘ ʥʫʦʮʠʪʠ ʪʠʧʘ 2 ʫ ʨʝʩʧʠʨʘʪʦʨʥʦʤ 

ʪʨʘʢʪʫ ʩʝʢʨʝʪʫʿʝ IL-9, ʘ ʫ ʟʨʝʣʦʿ ʬʦʨʤʠ ʧʨʦʜʫʢʫʿʝ IL-5 ʠ IL-13 (112). ʇʦʣʫʞʠʚʦʪ 

ʥʫʦʮʠʪʘ ʪʠʧʘ 2 ʿʝ ʜʫʞʠ ʦʜ ʞʠʚʦʪʘ ʊʅ2 ˂ʝʣʠʿʘ, ʪʘʢʦ ʜʘ ʩʝ ʦʚʝ ˂ʝʣʠʿʝ ʩʤʘʪʨʘʿʫ ʛʣʘʚʥʠʤ 

ʠʟʚʦʨʦʤ IL-5 ʫ ʧʝʨʠʬʝʨʥʠʤ ʪʢʠʚʠʤʘ, ʯʠʤʝ ʢʦʥʪʨʦʣʠʰʫ ʝʦʟʠʥʦʬʠʣʥʫ ʭʦʤʝʦʩʪʘʟʫ ʫ 

ʧʣʫ˂ʠʤʘ ʠ ʫ ʧʝʨʠʬʝʨʥʦʿ ʢʨʚʠ (113). ʅʫʦʮʠʪʠ ʢʦʿʠ ʧʨʦʜʫʢʫʿʫ IL-5 ʠ  IL-13 ʫʪʚʨʹʝʥʠ ʩʫ ʫ 

ʧʣʫ˂ʠʤʘ ʠ ʫ ʩʧʫʪʫʤʫ ʦʙʦʣʝʣʠʭ ʦʜ ʘʩʪʤʝ, ʰʪʦ ʥʠʿʝ ʙʠʦ ʩʣʫʯʘʿ ʢʦʜ ʟʜʨʘʚʠʭ ʦʩʦʙʘ (108).  

 NKT ʩʫ ˂ʝʣʠʿʝ ʧʦʨʝʢʣʘ ʠʟ ʪʠʤʫʩʘ, ʢʦʿʝ ʠʤʘʿʫ NK ʨʝʮʝʧʪʦʨʝ ʠ ʨʝʮʝʧʪʦʨʝ T 

ʣʠʤʬʦʮʠʪʘ (ʝʥʛ. T-cell receptor, TCR), ʢʦʿʠʤʘ ʧʨʝʧʦʟʥʘʿʫ ʣʠʧʠʜʝ ʫ ʢʦʤʧʣʝʢʩʫ ʩʘ 

ʤʦʣʝʢʫʣʠʤʘ ʩʣʠʯʥʠʤ HLA CD1d (ʝʥʛ. MCH-like molecule CD1d). NKT ˂ʝʣʠʿʝ ʩʝʢʨʝʪʫʿʫ 

ʚʝʣʠʢʝ ʢʦʣʠʯʠʥʝ INFɔ, TNFŬ, IL-4, IL-13, IL-10 ʠ GM-CSF ʯʠʤʝ ʫʪʠʯʫ ʥʘ ʘʢʪʠʚʘʮʠʿʫ 

ʫʨʦʹʝʥʦʛ ʠ ʩʪʝʯʝʥʦʛ ʠʤʫʥʠʪʝʪʘ. ʅʘ ʤʠʰʠʿʠʤ ʤʦʜʝʣʠʤʘ NKT ʜʝʬʠʮʠʿʝʥʮʠʿʘ ʿʝ 
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ʫʜʨʫʞʝʥʘ ʩʘ ʠʟʦʩʪʘʥʢʦʤ ʨʘʟʚʦʿʘ ʙʨʦʥʭʠʿʘʣʥʝ ʭʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪʠ (ɹʍʈ) ʧʦʩʣʝ ʠʟʣʘʛʘˁʘ 

ʘʣʝʨʛʝʥʠʤʘ, ʦʟʦʥʫ ʠʣʠ ʫ ʪʦʢʫ ʚʠʨʫʩʥʠʭ ʠʥʬʝʢʮʠʿʘ (114). ʋ ʧʣʫ˂ʠʤʘ ʘʩʤʘʪʠʯʘʨʘ, iNKT 

(ʝʥʛ. Invariant NKT with VŬ24,JŬ28 TCR) ʩʝʢʨʝʪʫʿʫ ʚʝʣʠʢʝ ʢʦʣʠʯʠʥʝ IL-4 ʠ IL-13, 

ʦʜʥʦʩʥʦ ʧʦʪʝʥʮʠʨʘʿʫ ʊʅ2 ʦʜʛʦʚʦʨ (55). ʀʧʘʢ, ʥʦʚʠʿʝ ʩʪʫʜʠʿʝ ʫʢʘʟʫʿʫ ʥʘ ʧʦʩʪʦʿʘˁʝ 

ʧʦʜʛʨʫʧʝ NKT ˂ʝʣʠʿʘ ʢʦʿʝ ʤʦʛʫ ʜʝʣʦʚʘʪʠ ʠʤʫʥʦʩʫʧʨʝʩʠʚʥʦ, ʘ ʫ ʧʣʫ˂ʠʤʘ ʤʦʛʫ ʠʤʘʪʠ 

ʧʨʦʪʝʢʪʠʚʥʫ ʫʣʦʛʫ ʥʘ ʨʘʟʚʦʿ ɹʍʈ ʫʟ ʩʫʧʨʝʩʠʿʫ ʠʥʬʣʘʤʘʮʠʿʝ (115). ʍʠʧʦʪʝʟʘ ʭʠʛʠʿʝʥʝ 

ʫʢʘʟʫʿʝ ʜʘ ʠʟʦʩʪʘʥʘʢ ʠʥʬʝʢʮʠʿʘ ʫ ʨʘʥʦʤ ʜʝʪʠˁʩʪʚʫ ʤʦʞʝ ʙʠʪʠ ʧʦʚʝʟʘʥ ʩʘ ʢʘʩʥʠʿʠʤ 

ʨʘʟʚʦʿʝʤ ʘʣʝʨʛʠʿʝ ʠ ʘʩʪʤʝ, ʧʘ ʧʦʩʪʦʿʝ ʤʠʰˀʝˁʘ ʜʘ ʩʝ ʧʨʦʪʝʢʪʠʚʥʠ ʝʬʝʢʘʪ ʚʠʨʫʩʥʠʭ ʠ 

ʙʘʢʪʝʨʠʿʩʢʠʭ ʠʥʬʝʢʮʠʿʘ ʦʛʣʝʜʘ ʫʩʪʚʘʨʠ ʫ ʝʢʩʧʘʥʟʠʿʠ iNKT ˂ʝʣʠʿʘ ʢʦʿʝ ʩʝʢʨʝʪʫʿʫ INFɔ 

ʪʦʢʦʤ ʨʘʟʚʦʿʘ ʧʣʫ˂ʘ. ʅʘʠʤʝ, ʦʚʝ ˂ʝʣʠʿʝ ʩʫ ʥʦʨʤʘʣʥʦ ʦʜʩʫʪʥʝ ʫ ʧʣʫ˂ʠʤʘ ʦʜʨʘʩʣʝ ʿʝʜʠʥʢʝ 

ʠ ʥʝ ʤʦʞʝ ʩʝ ʫʪʚʨʜʠʪʠ ˁʠʭʦʚʦ ʧʦʩʪʦʿʘˁʝ ʯʘʢ ʠ ʢʘʜʘ ʩʝ ʿʝʜʠʥʢʝ ʠʟʣʦʞʝ ʠʩʪʠʤ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʠʤʘ ʢʦʿʠʤ ʩʫ ʠʟʣʦʞʝʥʝ ʨʘʥʦ ʫ ʞʠʚʦʪʫ, ʘʣʠ ʩʝ ˁʠʭʦʚ ʟʥʘʯʘʿ ʧʨʚʝʥʩʪʚʝʥʦ 

ʦʛʣʝʜʘ ʫ ʠʥʜʫʢʮʠʿʠ ʠʤʫʥʦʨʝʛʫʣʘʮʠʿʝ ʪʦʢʦʤ ʨʘʟʚʦʿʘ ʧʣʫ˂ʘ (111). 

 ɻʝʥʝʪʩʢʠ ʜʝʪʝʨʤʠʥʠʩʘʥʘ ʜʝʬʠʮʠʿʝʥʮʠʿʘ ʜʝʥʜʨʠʪʩʢʠʭ ˂ʝʣʠʿʘ ʨʝʩʧʠʨʘʪʦʨʥʝ 

ʩʣʫʟʦʢʦʞʝ (ʝʥʛ. Airway Mucosal Dendritic Cells, AMDC) ʤʦʞʝ ʠʤʘʪʠ ʟʥʘʯʘʿʥʫ ʫʣʦʛʫ ʫ 

ʧʦʚʝ˂ʘˁʫ ʦʩʝʪˀʠʚʦʩʪʠ ʥʘ ʧʨʠʤʘʨʥʫ ʩʝʥʟʠʙʠʣʠʟʘʮʠʿʫ ʠ ʢʘʩʥʠʿʝ ʠʩʧʦˀʘʚʘˁʝ ʩʠʤʧʪʦʤʘ 

ʢʦʿʠ ʩʫ ʧʦʚʝʟʘʥʠ ʩʘ IgE
High

/TH2
High

 ʠʤʫʥʦʬʝʥʦʪʠʧʦʤ ʢʦʿʠ ʜʝʬʠʥʠʰʝ ʘʣʝʨʛʠʿʩʢʫ ʘʩʪʤʫ 

(116). ʅʘʠʤʝ, AMDC ʩʫ ʥʘʿʟʥʘʯʘʿʥʠʿʝ ʫ ʧʨʝʟʝʥʪʘʮʠʿʠ ʘʣʝʨʛʝʥʘ ʊ ʣʠʤʬʦʮʠʪʠʤʘ ʠ 

ʠʥʜʫʢʮʠʿʝ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʝ ʩʧʝʮʠʬʠʯʥʠʭ ʊʅ2 ʠʣʠ ʊreg ʣʠʬʦʮʠʪʘ, ʦʜʥʦʩʥʦ ʬʦʨʤʠʨʘˁʘ 

ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʤʝʤʦʨʠʿʩʢʦʛ ʧʫʣʘ. ʆʚʘʿ ʧʨʦʮʝʩ ʜʝʰʘʚʘ ʩʝ ʠʟʤʝʹʫ ʜʚʘ ʝʢʩʪʨʝʤʥʘ ʩʪʘˁʘ ʠ 

ʪʦ ʩʘ ʿʝʜʥʝ ʩʪʨʘʥʝ, ʩʪʘˁʝ ʜʦʤʠʥʘʮʠʿʝ ʊreg (ʘʧʩʦʣʫʪʥʘ ʪʦʣʝʨʘʥʮʠʿʘ ʙʝʟ IgE ʧʨʦʜʫʢʮʠʿʝ) ʠ 

ʩʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʩʪʘˁʝ ʊʅ2 ʜʦʤʠʥʘʮʠʿʝ (ʚʠʰʝʩʪʫʢʘ ʩʝʥʟʠʙʠʣʠʟʘʮʠʿʘ ʩʘ ʚʝʣʠʢʠʤ 

ʢʦʥʮʝʥʪʨʘʮʠʿʘʤʘ IgE ʠ ʚʝʣʠʢʠʤ ʨʠʟʠʢʦʤ ʦʜ ʘʩʪʤʝ). ʀʧʘʢ, ʢʦʜ ʥʘʿʚʝ˂ʝʛ ʙʨʦʿʘ ʜʝʮʝ 

ʧʦʩʪʦʿʠ ʩʪʘˁʝ ʫ ʢʦʤʝ ʧʦʩʪʦʿʠ ʚʝʣʠʢʠ ʙʨʦʿ ʊʅ2 ʤʝʤʦʨʠʿʩʢʠʭ ʣʠʤʬʦʮʠʪʘ ʫʟ ʨʘʟʚʠʿʝʥʫ 

ʪʦʣʝʨʘʥʮʠʿʫ ʢʦʿʘ ʜʨʞʠ ʊʅ2 ʤʝʤʦʨʠʿʩʢʝ ˂ʝʣʠʿʝ ʫ ʩʪʘˁʫ ʤʠʨʦʚʘˁʘ, ʧʘ ʠʟʦʩʪʘʿʫ 

ʧʦʥʘʚˀʘʥʠ ʮʠʢʣʫʩʠ ʘʢʫʪʥʝ, ʨʘʥʝ IgE-FcR ʘʢʪʠʚʘʮʠʿʝ ʠ ʢʘʩʥʝ ʝʬʝʢʪʦʨʩʢʘ ʊʅ2 ʬʘʟʝ, ʢʦʿʝ 

ʩʫ ʥʝʦʧʭʦʜʥʝ ʟʘ ʘʤʣʠʬʠʢʘʮʠʿʫ ʘʣʝʨʛʠʿʩʢʝ ʠʥʬʣʘʤʘʮʠʿʝ ʦʜ ʟʥʘʯʘʿʘ ʟʘ ʛʝʥʝʟʫ ʘʩʪʤʝ (91). 

ʆʚʦ ʙʝʥʠʛʥʦ ʩʪʘˁʝ ʊʅ2 ʤʝʤʦʨʠʿʩʢʦʛ ʦʜʛʦʚʦʨʘ ʧʦʩʪʦʿʠ ʫ ʦʢʦ 40% ʜʝʮʝ (ʠʤʫʥʦʣʦʰʢʘ 

ʥʝʪʦʣʝʨʘʥʮʠʿʘ), ʘʣʠ ʩʘʤʦ ʿʝʜʥʘ ʪʨʝ˂ʠʥʘ ʦʚʝ ʜʝʮʝ ʠʩʧʦˀʘʚʘ ʚʠʟʠʥʛ (ʬʠʟʠʦʣʦʰʢʘ 

ʥʝʪʦʣʝʨʘʥʮʠʿʘ), ʜʦʢ ʿʝ ʚʝ˂ʠʥʘ ʜʝʮʝ ʙʝʟ ʩʠʤʧʪʦʤʘ ʘʣʝʨʛʠʿʩʢʦʛ ʚʠʟʠʥʛʘ (ʬʠʟʠʦʣʦʰʢʘ 

ʪʦʣʝʨʘʥʮʠʿʘ) (117). 
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1.7. ʊʠʧʦʚʠ ʙʦʣʝʩʪʠ ʜʦˁʠʭ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʫ ʜʝʯʠʿʝʤ ʫʟʨʘʩʪʫ  

 ɺʠʟʠʥʛ ʧʦʜʨʘʟʫʤʝʚʘ ʧʦʩʪʦʿʘˁʝ ʧʦʣʠʬʦʥʦʛ ʟʚʫʢʘ ʫ ʝʢʩʧʠʨʠʿʫʤʫ ʢʦʿʠ ʩʝ ʿʘʚˀʘ 

ʫʩʣʝʜ ʦʧʩʪʨʫʢʮʠʿʝ ʧʨʦʪʦʢʘ ʚʘʟʜʫʭʘ ʢʨʦʟ ʤʘʣʝ ʜʠʩʘʿʥʝ ʧʫʪʝʚʝ, ʘ ʫ ʜʝʯʠʿʝʤ ʫʟʨʘʩʪʫ ʿʝʜʘʥ 

ʿʝ ʦʜ ʢʣʠʥʠʯʢʠʭ/ʜʠʿʘʛʥʦʩʪʠʯʢʠʭ ʧʘʨʘʤʝʪʘʨʘ ʨʘʟʣʠʯʠʪʠʭ ʙʦʣʝʩʪʠ ʜʦˁʠʭ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ 

ʢʘʦ ʰʪʦ ʩʫ ʙʨʦʥʭʠʦʣʠʪʠʩ, ʙʨʦʥʭʠʪʠʩ ʠ ʘʩʪʤʘ (118). ʀʩʧʦˀʘʚʘˁʝ ʪʨʠ ʠ ʚʠʰʝ ʚʠʟʠʥʛʘ 

ʜʝʬʠʥʠʰʝ ʩʝ ʢʘʦ ʨʝʮʠʜʠʚʥʪʥʠ ʚʠʟʠʥʛ ʠ ʧʦʚʝʟʫʿʝ ʩʝ ʩʘ ʚʠʨʫʩʥʠʤ ʠʥʬʝʢʮʠʿʘʤʘ ʠ ʩʘ ɹʍʈ 

(119). ʄʝʹʫʪʠʤ, ʧʦʜ ʪʝʨʤʠʥʦʤ ɹʍʈ ʧʦʜʨʘʟʫʤʝʚʘ ʩʝ ʩʪʘˁʝ ʫ ʢʦʤʝ ʩʫ ʜʠʩʘʿʥʠ ʧʫʪʝʚʠ 

ʦʩʝʪˀʠʚʠ ʥʘ ʧʨʦʚʦʢʘʪʠʚʥʝ ʬʘʢʪʦʨʝ, ʠ ʪʦ ʥʝ ʩʘʤʦ ʥʘ ʚʠʨʫʩʝ (ʨʝʩʧʠʨʘʪʦʨʥʠ 

ʩʠʥʮʠʮʠʿʘʣʥʠ ʚʠʨʫʩ- RSV, ʭʫʤʘʥʠ ʤʝʪʘʧʥʝʫʤʦʚʠʨʫʩ, ʭʫʤʘʥʠ ʨʠʥʦʚʠʨʫʩ - hRV, ʚʠʨʫʩ 

ʧʘʨʘʠʥʬʣʫʝʥʮʝ ʠ ʠʥʬʣʠʝʥʮʝ, ʘʜʝʥʦʚʠʨʫʩ), ʚʝ˂ ʠ ʥʘ  ʠʥʭʘʣʘʮʠʦʥʝ ʘʣʝʨʛʝʥʝ (ʢʫ˂ʥʘ 

ʧʨʘʰʠʥʘ, ʛʨʠˁʝ, ʞʠʚʦʪʠˁʩʢʠ ʝʧʠʪʝʣ, ʙʫʹ, ʧʦʣʝʥʠ), ʜʫʚʘʥʩʢʠ ʜʠʤ, ʘʝʨʦʟʘʛʘʹʝˁʝ (ʦʟʦʥ, 

ʩʫʤʦʨ-ʜʠʦʢʩʠʜ, ʤʘʣʝ ʯʝʩʪʠʮʝ, ʯʘʹ, ʝʥʜʦʪʦʢʩʠʥʠ ʠ ʤʠʢʦʪʦʢʩʠʥʠ ʫ ʧʨʘʰʠʥʠ), ʿʘʢʝ ʤʠʨʠʩʝ 

(ʧʘʨʬʝʤʠ, ʣʘʢʦʚʠ ʟʘ ʢʦʩʫ, ʭʝʤʠʿʩʢʘ ʩʨʝʜʩʪʚʘ ʫ ʜʦʤʘ˂ʠʥʩʪʚʫ), ʧʨʦʬʝʩʠʦʥʘʣʥʝ ʠʨʠʪʘʥʩʝ 

(ʙʦʿʝ, ʣʘʢʦʚʠ, ʬʦʨʤʘʣʜʝʭʠʜʠ, ʧʝʩʪʠʮʠʜʠ ʠ ʠʥʩʝʢʪʠʮʠʜʠ), ʭʣʘʜʘʥ ʠ ʩʫʚ ʚʘʟʜʫʭ, 

ʭʠʧʝʨʚʝʥʪʠʣʘʮʠʿʫ (ʬʠʟʠʯʢʘ ʘʢʪʠʚʥʦʩʪ, ʧʣʘʯ, ʩʤʝʭ) ʠ ʢʦʤʦʨʙʠʜʠʪʝʪʥʘ ʩʪʘˁʘ (ʨʠʥʠʪʠʩʠ, 

ʩʠʥʫʟʠʪʠʩʠ, ʛʘʩʪʨʦʝʟʦʬʘʛʝʘʣʥʠ ʨʝʬʣʫʢʩ) (120). ʂʦʜ ʜʝʮʝ ʩʘ ʘʪʦʧʠʿʦʤ ʤʘʥʠʬʝʩʪʘʮʠʿʘ 

ɹʍʈ-ʘ ʫʜʨʫʞʝʥʘ ʿʝ ʩʘ ʨʘʟʚʦʿʝʤ ʧʝʨʟʠʩʪʝʥʪʥʝ ʠʥʬʣʘʤʘʮʠʿʝ, ʘʙʝʨʘʥʪʥʝ ʨʝʧʘʨʘʮʠʿʝ ʠ 

ʨʝʤʦʜʝʣʦʚʘˁʘ ʫ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ, ʘ ʰʪʦ ʧʨʝʜʩʪʘʚˀʘ ʛʝʥʝʟʫ ʘʩʪʤʝ (120). ʂʦʜ ʜʝʮʝ 

ʫʟʨʘʩʪʘ ʜʦ ʛʦʜʠʥʫ ʜʘʥʘ ʢʦʿʘ ʩʫ ʠʩʧʦˀʠʣʘ ʨʝʮʠʜʠʚʘʥʪʥʠ ʚʠʟʠʥʛ ʥʠʿʝ ʫʪʚʨʹʝʥʦ ʧʦʩʪʦʿʘˁʝ 

ʟʘʜʝʙˀʘˁʘ ʙʘʟʘʣʥʝ ʤʝʤʙʨʘʥʝ ʢʘʦ ʠʥʠʮʠʿʘʣʥʦʛ ʤʠʢʨʦʩʢʦʧʩʢʦʛ ʟʥʘʢʘ ʨʝʤʦʜʝʣʦʚʘˁʘ 

ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ (ʧʘ ɹʍʈ ʤʦʞʝ ʙʠʪʠ ʠ ʪʨʘʥʟʠʪʦʨʥʦ ʩʪʘˁʝ ʢʦʿʝ ʜʝʮʘ ʧʨʝʚʘʟʠʣʘʟʝ ʢʘʩʥʠʿʝ 

ʪʦʢʦʤ ʞʠʚʦʪʘ), ʘ ʢʘʦ ʨʠʟʠʯʥʠ ʧʝʨʠʦʜ ʟʘ ʧʦʯʝʪʘʢ ʨʝʤʦʜʝʣʦʚʘˁʘ ʨʘʟʤʘʪʨʘ ʩʝ ʜʨʫʛʘ 

ʛʦʜʠʥʘ ʞʠʚʦʪʘ, ʩʘ ʧʨʦʤʝʥʘʤʘ ʫ ʩʪʨʫʢʪʫʨʠ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʢʦʿʝ ʩʝ ʨʘʟʚʠʿʘʿʫ ʜʦ ʰʝʩʪʝ 

ʛʦʜʠʥʝ ʞʠʚʦʪʘ, ʢʘʜʘ ʩʝ ʘʩʪʤʘ ʥʘʿʯʝʰ˂ʝ ʜʠʿʘʛʥʦʩʪʠʢʫʿʝ ʠ ʢʘʜʘ ʩʫ ʩʪʨʫʢʪʫʨʘʣʥʝ ʧʨʦʤʝʥʝ 

ʠʨʝʚʝʨʟʠʙʠʣʥʝ (120-123). ʂʣʠʥʠʯʢʦ ʠʩʧʠʪʠʚʘˁʝ ɹʍʈ-ʘ ʢʦʜ ʜʝʮʝ ʫʟʨʘʩʪʘ ʜʦ ʜʚʝ ʛʦʜʠʥʝ 

ʿʝ ʦʥʝʤʦʛʫ˂ʝʥʦ ʠʟʦʩʪʘʥʢʦʤ ʘʜʝʢʚʘʪʥʝ ʤʝʪʦʜʦʣʦʛʠʿʝ ʠ ʝʪʠʯʢʠʤ ʧʨʠʥʮʠʧʠʤʘ (124), ʧʘ ʩʫ 

ʧʦʜʘʮʠ ʦ ʧʦʚʝʟʘʥʦʩʪʠ ʚʠʟʠʥʛʘ ʫ ʨʘʥʦʤ ʜʝʪʠˁʩʪʚʫ ʠ ʢʘʩʥʠʿʝʛ ʠʩʧʦˀʘʚʘˁʘ ʘʩʪʤʝ 

ʥʘʿʯʝʰ˂ʝ ʜʦʙʠʿʝʥʠ ʠʟ ʣʦʥʛʠʪʫʜʠʥʘʣʥʠʭ ʩʪʫʜʠʿʘ.   

 ʂʦʭʦʨʪʥʘ Tucson ʩʪʫʜʠʿʘ (125), ʟʘʧʦʯʝʪʘ 1980. ʛʦʜʠʥʝ, ʦʙʫʭʚʘʪʘʣʘ ʿʝ 1246 ʜʝʮʝ 

ʦʜ ʪʨʝʥʫʪʢʘ ʨʦʹʝˁʘ ʜʦ ʘʜʦʣʝʩʮʝʥʪʥʦʛ ʧʝʨʠʦʜʘ, ʩʘ ʮʠˀʝʤ ʨʘʟʿʘʰˁʘʚʘˁʘ ʩʣʦʞʝʥʠʭ 

ʦʜʥʦʩʘ ʠʟʤʝʹʫ ʤʦʛʫ˂ʠʭ ʬʘʢʪʦʨʘ ʨʠʟʠʢʘ ʠ ʨʘʟʚʦʿʘ ʘʢʫʪʥʠʭ ʠ ʭʨʦʥʠʯʥʠʭ ʨʝʩʧʠʨʘʪʦʨʥʠʭ 

ʧʦʨʝʤʝ˂ʘʿʘ, ʥʘʨʦʯʠʪʦ ʘʩʪʤʝ, ʫ ʢʘʩʥʠʿʝʤ ʜʝʪʠˁʩʪʚʫ ʠ ʫ ʦʜʨʘʩʣʦʤ ʜʦʙʫ. ʅʘʠʤʝ, ʫ ʦʚʦʿ 

ʩʪʫʜʠʿʠ ʜʝʬʠʥʠʩʘʥʘ ʩʫ ʪʨʠ ʦʩʥʦʚʥʘ ʪʠʧʘ ʚʠʟʠʥʛʘ ʫ ʜʝʯʠʿʝʤ ʫʟʨʘʩʪʫ: 
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1) ʊʨʘʥʟʠʪʦʨʥʠ ʚʠʟʠʥʛ ʦʜʦʿʯʘʜʠ ʩʝ ʿʘʚˀʘ ʫ ʧʘʨ ʝʧʠʟʦʜʘ ʢʦʜ ʜʝʮʝ ʜʦ ʪʨʝ˂ʝ ʛʦʜʠʥʝ 

ʞʠʚʦʪʘ. ʋ ʦʚʫ ʢʘʪʝʛʦʨʠʿʫ ʩʧʘʜʘ ʚʠʰʝ ʦʜ  80% ʜʝʮʝ ʩʘ ʚʠʟʠʥʛʦʤ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ, 60% ʫ 

ʜʨʫʛʦʿ ʠ 30% ʜʦ 40% ʜʝʮʝ ʩʘ ʚʠʟʠʥʛʦʤ ʫ ʪʨʝ˂ʦʿ ʛʦʜʠʥʠ ʞʠʚʦʪʘ. ʋ ʦʚʦʿ ʛʨʫʧʠ ʜʝʮʝ ʥʠʿʝ 

ʫʪʚʨʹʝʥʦ ʧʦʩʪʦʿʘˁʝ ʘʩʪʤʝ ʫ ʧʦʨʦʜʠʮʠ, ʦʥʘ ʥʝʤʘʿʫ ʘʪʦʧʠʿʩʢʠ ʜʝʨʤʘʪʠʪʠʩ, ʢʘʦ ʥʠ 

ʝʦʟʠʥʦʬʠʣʠʿʫ, ʥʠ ʚʠʩʦʢʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ IgE ʫ ʩʝʨʫʤʫ. ʆʩʥʦʚʥʠ ʬʘʢʪʦʨʠ ʨʠʟʠʢʘ ʟʘ 

ʠʩʧʦˀʘʚʘˁʝ ʪʨʘʥʟʠʪʦʨʥʦʛ ʚʠʟʠʥʛʘ ʿʝ ʩʣʘʙʠʿʘ ʬʫʥʢʮʠʿʘ ʧʣʫ˂ʘ ʧʨʝ ʠʩʧʦˀʝʥʝ ʙʦʣʝʩʪʠ 

ʜʦˁʠʭ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ, ʦʜʥʦʩʥʦ ʤʘʣʠ ʢʘʣʠʙʘʨ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ, ʤʫʰʢʠ ʧʦʣ, ʠʟʣʦʞʝʥʦʩʪ 

ʢʠʩʝʦʥʠʢʫ ʥʘ ʨʦʹʝˁʫ ʠ ʠʟʣʦʞʝʥʦʩʪ ʜʫʚʘʥʩʢʦʤ ʜʠʤʫ. ʆʚʘ ʜʝʮʘ ʥʝ ʠʩʧʦˀʘʚʘʿʫ ʚʠʟʠʥʛ 

ʧʦʩʣʝ ʪʨʝ˂ʝ ʛʦʜʠʥʝ ʞʠʚʦʪʘ.  

2) ʅʝʘʪʦʧʠʿʩʢʠ ʚʠʟʠʥʛ ʩʝ ʿʘʚˀʘ ʢʦʜ ʜʝʮʝ ʠ ʧʦʩʣʝ ʪʨʝ˂ʝ ʛʦʜʠʥʝ ʞʠʚʦʪʘ ʠ ʥʘʿʯʝʰ˂ʝ 

ʿʝ ʧʦʩʣʝʜʠʮʘ ʚʠʨʫʩʥʠʭ ʠʥʬʝʢʮʠʿʘ. ɼʝʮʘ ʙʝʟ ʘʪʦʧʠʿʝ ʢʦʿʘ ʩʫ ʠʤʘʣʘ ʙʦʣʝʩʪ ʜʦˁʠʭ 

ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʩʘ ʜʠʿʘʛʥʦʩʪʠʢʦʚʘʥʦʤ RSV ʠʥʬʝʢʮʠʿʦʤ ʩʫ 3-5 ʧʫʪʘ ʯʝʰ˂ʝ ʠʤʘʣʘ 

ʚʠʟʠʥʛ ʜʦ ʰʝʩʪʝ ʛʦʜʠʥʝ ʞʠʚʦʪʘ, ʘʣʠ ʦʚʘʿ ʨʠʟʠʢ ʿʝ ʟʥʘʯʘʿʥʦ ʦʧʘʜʘʦ ʩʘ ʛʦʜʠʥʘʤʘ ʠ 

ʧʨʘʢʪʠʯʥʦ RSV ʠʥʬʝʢʮʠʿʘ ʥʠʿʝ ʠʤʘʣʘ ʟʥʘʯʘʿ ʟʘ ʧʦʿʘʚʫ ʚʠʟʠʥʛʘ ʫ 13-ʦ ʿʛʦʜʠʥʠ ʞʠʚʦʪʘ. 

ɼʝʮʘ ʩʘ RSV ʠʟʘʟʚʘʥʠʤ ʙʦʣʝʩʪʠʤʘ ʜʦˁʠʭ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʠʤʘʣʘ ʩʫ ʠ ʤʘˁʫ ʧʣʫ˂ʥʫ 

ʬʫʥʢʮʠʿʫ ʫ 6-ʦ ʿʠ ʫ 11-ʦ ʿʛʦʜʠʥʠ ʞʠʚʦʪʘ.  

3) ɸʪʦʧʠʿʩʢʠ ʚʠʟʠʥʛ ʿʘʚˀʘ ʩʝ ʢʦʜ ʜʝʮʝ ʢʦʿʘ ʠʤʘʿʫ ʘʪʦʧʠʿʫ ʫ ʧʨʚʠʭ 6 ʛʦʜʠʥʘ 

ʞʠʚʦʪʘ, ʢʘʦ ʧʨʚʠ ʩʠʤʧʪʦʤ ʢʘʩʥʠʿʝ ʥʘʩʪʘʣʝ ʘʩʪʤʝ. ʂʦʜ ʦʚʝ ʜʝʮʝ ʫʪʚʨʹʝʥʘ ʿʝ 

ʩʝʥʟʠʙʠʣʠʟʘʮʠʿʘ ʥʘ ʠʥʭʘʣʘʮʠʦʥʝ ʘʣʝʨʛʝʥʝ. ɼʝʮʘ ʩʘ ʘʪʦʧʠʿʩʢʠʤ ʚʠʟʠʥʛʦʤ ʜʝʣʝ ʩʝ ʫ ʜʚʝ 

ʛʨʫʧʝ: ʧʨʚʫ ʛʨʫʧʫ ʯʠʥʝ ʜʝʮʘ ʢʦʿʘ ʩʫ ʠʤʘʣʘ ʚʠʟʠʥʛ ʫ ʧʨʚʝ ʪʨʠ ʛʦʜʠʥʝ ʞʠʚʦʪʘ, ʘ ʜʨʫʛʫ 

ʛʨʫʧʫ ʜʝʮʘ ʢʦʿʘ ʩʫ ʠʤʘʣʘ ʧʨʚʠ ʚʠʟʠʥʛ ʫ ʫʟʨʘʩʪʫ ʦʜ 3-6 ʛʦʜʠʥʘ. ʉʚʘ ʜʝʮʘ ʩʫ ʙʠʣʘ 

ʩʝʥʟʠʙʠʣʠʩʘʥʘ ʥʘ ʠʥʭʘʣʘʮʠʦʥʝ ʘʣʝʨʛʝʥʝ ʫ 6. ʛʦʜʠʥʠ ʞʠʚʦʪʘ, ʘʣʠ ʩʫ ʜʝʮʘ ʩʘ ʘʪʦʧʠʿʦʤ 

ʢʦʿʘ ʩʫ ʠʤʘʣʘ ʧʨʚʠ ʚʠʟʠʥʛ ʫ ʧʨʚʝ ʪʨʠ ʛʦʜʠʥʝ ʞʠʚʦʪʘ ʠʤʘʣʘ ʩʫ ʣʦʰʠʿʫ ʬʫʥʢʮʠʿʫ ʧʣʫ˂ʘ ʠ 

ʚʠʰʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʫʢʫʧʥʦʛ IgE ʫ ʩʝʨʫʤʫ ʫ ʫʟʨʘʩʪʫ ʠʟʤʝʹʫ 6. ʠ 11. ʛʦʜʠʥʝ ʞʠʚʦʪʘ. 

(125). 

 ʍʠʧʦʪʝʟʘ ʭʠʛʠʿʝʥʝ ʫʢʘʟʫʿʝ ʜʘ ʩʫ ʠʥʬʝʢʮʠʿʝ ʫ ʨʘʥʦʤ ʜʝʪʠˁʩʪʚʫ ʧʦʚʝʟʘʥʝ ʩʘ 

ʩʤʘˁʝʥʦʤ ʠʥʮʠʜʝʥʮʠʿʦʤ ʘʣʝʨʛʠʿʩʢʠʭ ʙʦʣʝʩʪʠ (126), ʦʜʥʦʩʥʦ ʜʘ ʠʥʬʝʢʮʠʿʝ ʜʝʣʫʿʫ 

ʧʨʦʪʝʢʪʠʚʥʦ ʥʘ ʨʘʟʚʦʿ ʘʣʝʨʛʠʿʝ, ʘʣʠ ʿʝ ʪʘʢʦʹʝ ʫʪʚʨʹʝʥʦ ʜʘ ʚʠʨʫʩʥʝ ʨʝʩʧʠʨʘʪʦʨʥʝ 

ʠʥʬʝʢʮʠʿʝ ʫ ʨʘʥʦʤ ʜʝʪʠˁʩʪʚʫ ʤʦʛʫ ʙʠʪʠ ʬʘʢʪʦʨ ʨʠʟʠʢʘ ʟʘ ʢʘʩʥʠʿʠ ʨʘʟʚʦʿ ʘʩʪʤʝ (55). 

ʀʥʪʝʨʝʩʦʚʘˁʝ ʟʘ ʜʦʧʨʠʥʦʩ ʨʝʩʧʠʨʘʪʦʨʥʠʭ ʚʠʨʫʩʥʠʭ ʠʥʬʝʢʮʠʿʘ ʨʘʟʚʦʿʫ ʘʩʪʤʝ ʧʦʪʠʯʝ 

ʚʝʣʠʢʠʤ ʜʝʣʦʤ ʦʜ ʨʝʟʫʣʪʘʪʘ ʙʘʟʠʨʘʥʠʭ ʥʘ ʧʨʦʩʧʝʢʪʠʚʥʠʤ ʢʦʭʦʨʪʥʠʤ ʩʪʫʜʠʿʘʤʘ ʦʜ 

ʨʦʹʝˁʘ ʜʦ ʰʢʦʣʩʢʦʛ ʫʟʨʘʩʪʘ ʠ ʥʘ ʜʘˀʝ, ʫ ʢʦʿʠʤʘ ʿʝ ʧʦʢʘʟʘʥʦ ʜʘ ʩʫ ʚʠʨʫʩʥʝ ʠʥʬʝʢʮʠʿʝ 

ʧʨʘ˂ʝʥʝ ʚʠʟʠʥʛʦʤ ʫ ʧʨʚʠʤ ʛʦʜʠʥʘʤʘ ʞʠʚʦʪʘ ʬʘʢʪʦʨ ʨʠʟʠʢʘ ʟʘ ʧʦʿʘʚʫ ʘʩʪʤʝ, 



  ʋɺʆɼ  

 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ                                                ʅʝʚʝʥʢʘ ʀʣʠ˂ 23 

 

ʧʨʚʝʥʩʪʚʝʥʦ ʢʦʜ ʜʝʮʝ ʩʘ ʘʪʦʧʠʿʦʤ (127). ʀʘʢʦ ʥʠʿʝ ʧʦʟʥʘʪʦ ʜʘ ʣʠ ʠʥʬʝʢʮʠʿʘ ʠʤʘ ʫʣʦʛʫ 

ʬʘʢʪʦʨʘ ʨʠʟʠʢʘ ʠʣʠ ʧʨʦʪʝʢʪʠʚʥʦʛ ʬʘʢʪʦʨʘ ʥʘ ʨʘʟʚʦʿ ʘʩʪʤʝ, ʿʘʩʥʦ ʿʝ ʜʘ ʿʝ ʟʥʘʯʘʿ 

ʠʥʬʝʢʮʠʿʝ ʥʘ ʧʨʦʛʨʘʤʠʨʘˁʝ ʠʤʫʥʩʢʦʛ ʦʜʛʦʚʦʨʘ ʫ ʧʣʫ˂ʠʤʘ ʟʘʚʠʩʘʥ ʦʜ ʜʚʘ ʬʘʢʪʦʨʘï 

ʚʨʝʤʝʥʘ ʢʘʜʘ ʩʝ ʠʥʬʝʢʮʠʿʘ ʜʝʩʠʣʘ ʠ ʪʠʧʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ ʢʦʿʠ ʠʥʬʝʢʮʠʿʫ ʠʟʘʟʠʚʘ (55). 

RSVʠ hRV ʩʝ ʥʘʿʯʝʰ˂ʝ ʥʘʚʦʜʝ ʢʘʦ ʨʠʟʠʢʦ-ʬʘʢʪʦʨʠ ʨʘʟʚʦʿʘ ʘʩʪʤʝ, ʧʨʚʝʥʩʪʚʝʥʦ ʧʦʩʣʝ 

ʩʝʨʠʿʘ ʨʝʮʠʜʠʚʘʥʪʥʠʭ ʠʥʬʝʢʮʠʿʘ ʫ ʦʜʦʿʘʯʢʦʤ ʧʝʨʠʦʜʫ (128). 

 RSV ʿʝ ʿʝʜʥʦʣʘʥʯʘʥʠ ʈʅʂ ʚʠʨʫʩ ʩʘ ʚʠʩʦʢʠʤ ʩʪʝʧʝʥʦʤ ʢʦʥʪʘʥʛʠʦʟʥʦʩʪʠ, ʘʣʠ ʙʝʟ 

ʚʝʣʠʢʦʛ ʮʠʪʦʧʘʪʦʛʝʥʦʛ ʝʬʝʢʘʪʘ (129). ʎʠˀʥʝ ˂ʝʣʠʿʝ RSV ʨʝʧʣʠʢʘʮʠʿʝ ʩʫ ʮʠʣʠʿʘʨʥʝ 

˂ʝʣʠʿʝ ʧʩʝʫʜʦʩʣʦʿʝʚʠʪʦʛ ʝʧʠʪʝʣʘ, ʂʣʘʨʘ ˂ʝʣʠʿʝ ʠ ʘʣʚʝʦʣʘʨʥʝ ˂ʝʣʠʿʝ ʪʠʧʘ 2 (130), ʘʣʠ 

ʠʥʬʝʢʮʠʿʘ ʥʘʿʯʝʰ˂ʝ ʟʘʭʚʘʪʘ ʮʠʣʠʿʘʨʥʝ ˂ʝʣʠʿʝ (ʩʘ ʩʤʘˁʝˁʝʤ, ʮʠʣʠʿʘʨʥʠʭ ʧʦʢʨʝʪʘ), ʘ ʫ 

ʪʝʞʠʤ ʦʙʣʠʮʠʤʘ ʠʥʬʝʢʮʠʿʝ ʠʥʬʠʮʠʨʘʥʝ ˂ʝʣʠʿʝ ʤʦʛʫ ʙʠʪʠ ʩˀʫʰʪʝʥʝ (129). 

ʇʘʪʦʭʠʩʪʦʣʦʰʢʠ ʥʘʣʘʟ ʢʦʜ ʪʝʞʠʭ RSV ʠʥʬʝʢʮʠʿʘ ʧʦʢʘʟʫʿʝ ʛʫʙʠʪʘʢ ʮʠʣʠʿʘʨʥʦʛ ʝʧʠʪʝʣʘ 

(ʦʜʫʤʠʨʘˁʝ ʠ ʜʝʩʢʚʘʤʘʮʠʿʘ ˂ʝʣʠʿʘ ʝʧʠʪʝʣʘ) ʩʘ ʬʦʢʘʣʥʦʤ ʥʝʢʨʦʟʦʤ, ʫʟ ʤʝʩʪʠʤʠʯʥʫ 

ʧʨʦʣʠʬʝʨʘʮʠʿʫ ʙʨʦʥʭʠʿʘʣʥʦʛ ʝʧʠʪʝʣʘ, ʠʥʬʠʣʪʨʘʮʠʿʫ ʤʦʥʦʮʠʪʠʤʘ ʠ ʊ ʣʠʤʬʦʮʠʪʠʤʘ ʦʢʦ 

ʙʨʦʥʭʠʦʣʘʨʥʠʭ ʠ ʧʫʣʤʦʥʘʣʥʠʭ ʘʨʪʝʨʠʦʣʘ ʠ ʥʘʢʫʧˀʘˁʝ ʥʝʫʪʨʦʬʠʣʘ ʠʟʤʝʹʫ 

ʚʘʩʢʫʣʘʨʥʠʭ ʩʪʨʫʢʪʫʨʘ ʠ ʤʘʣʠʭ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʫ ʢʦʿʠʤʘ ʩʝ ʥʘʣʘʟʠ ʤʫʢʫʩ (129). 

 ʃʦʥʛʠʪʫʜʠʥʘʣʥʝ ʩʪʫʜʠʿʝ ʩʫ ʧʦʪʚʨʜʠʣʝ ʚʝʟʫ ʠʟʤʝʹʫ ʪʝʰʢʠʭ ʙʨʦʥʭʠʦʣʠʪʠʩʘ 

ʠʟʘʟʚʘʥʠʭ RSV ʠ ʧʝʜʠʿʘʪʨʠʿʩʢʝ ʜʠʿʘʛʥʦʟʝ ʘʩʪʤʝ ʫ ʰʢʦʣʩʢʦʤ ʫʟʨʘʩʪʫ ʠ ʫ ʨʘʥʦʤ ʦʜʨʘʩʣʦʤ 

ʜʦʙʫ (131). 

1.8 ɸʩʪʤʘ 

 ɸʩʪʤʘ ʿʝ ʥʘʿʫʯʝʩʪʘʣʠʿʘ ʭʨʦʥʠʯʥʘ ʙʦʣʝʩʪ ʫ ʜʝʯʠʿʝʤ ʫʟʨʘʩʪʫ (132), ʠ ʚʦʜʝ˂ʠ ʿʝ 

ʨʘʟʣʦʛ ʭʦʩʧʠʪʘʣʠʟʘʮʠʿʝ, ʢʦʨʠʰ˂ʝˁʘ ʩʣʫʞʙʝ ʭʠʪʥʝ ʧʦʤʦ˂ʠ ʠ ʠʟʦʩʪʘʿʘˁʘ ʠʟ ʰʢʦʣʝ (133), 

ʧʘ ʠʤʘ ʠ ʚʝʣʠʢʠ ʝʢʦʥʦʤʩʢʠ ʟʥʘʯʘʿ ʟʙʦʛ ʜʠʨʝʢʪʥʠʭ ʠ ʠʥʜʠʨʝʢʪʥʠʭ ʤʝʜʠʮʠʥʩʢʠʭ 

ʪʨʦʰʢʦʚʘ ʫʢˀʫʯʫʿʫ˂ʠ ʠ ʪʨʦʰʢʦʚʝ ʟʜʨʘʚʩʪʚʝʥʝ ʫʩʣʫʛʝ, ʮʝʥʝ ʣʝʢʦʚʘ ʠ ʩʤʘˁʝˁʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ (134). ʊʨʝʥʫʪʥʦ ʥʝʤʘ ʣʝʢʦʚʘ ʢʦʿʠ ʙʠ ʤʦʛʣʠ ʤʝˁʘʪʠ ʧʨʠʨʦʜʥʠ ʪʦʢ ʘʩʪʤʝ 

(135). ɸʢʪʫʝʣʥʘ ʪʝʨʘʧʠʿʘ ʫʩʤʝʨʝʥʘ ʿʝ ʥʘ ʩʤʘˁʝˁʝ ʙʨʦʥʭʦʢʦʥʩʪʨʠʢʮʠʿʝ ʧʨʠʤʝʥʦʤ 

ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʘ ʠ ʩʤʘˁʝˁʝ ʠʥʬʣʘʤʘʮʠʿʝ ʫ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ ʧʨʠʤʝʥʦʤ 

ʠʥʭʘʣʘʮʠʦʥʠʭ ʛʣʠʢʦʢʦʨʪʠʢʦʠʜʘ, ʢʘʦ ʠ ʘʥʪʘʛʦʥʠʩʪʠʤʘ ʮʠʩʪʝʥʠʣ ʣʝʫʢʦʪʨʠʿʝʥʩʢʦʛ 

ʨʝʮʝʧʪʦʨʘ 1 ʢʦʿʠ ʠʥʭʠʙʠʰʫ ʙʨʦʥʭʦʢʦʥʩʪʨʠʢʪʦʨʥʦ ʠ ʠʥʬʣʘʤʘʮʠʿʩʢʦ ʜʝʿʩʪʚʦ LTC4, D4 ʠ 

E4. ʅʠ ʿʝʜʘʥ ʦʜ ʦʚʠʭ ʣʝʢʦʚʘ ʥʝʤʘ ʝʬʝʢʪʘ ʥʘ ʛʝʥʝʟʫ ʘʩʪʤʝ, ʟʙʦʛ ʯʝʛʘ ʘʢʪʫʝʣʥʝ ʧʨʝʧʦʨʫʢʝ 

ʫʢʘʟʫʿʫ ʥʘ ʥʝʦʧʭʦʜʥʦʩʪ ʠʥʜʝʥʪʠʬʠʢʘʮʠʿʝ ʧʘʪʦʛʝʥʝʪʩʢʠʭ ʤʝʭʘʥʠʟʘʤʘ ʨʘʟʚʦʿʘ ʘʩʪʤʝ ʫʟ 

ʨʘʟʫʤʝʚʘˁʝ ʢʦʤʧʣʝʢʩʥʝ ʠʥʪʝʨʨʝʘʢʮʠʿʝ ʛʝʥʩʢʠʭ ʠ ʝʬʝʢʪʘ ʬʘʢʪʦʨʘ ʩʧʦˀʘʰˁʝ ʩʨʝʜʠʥʝ 

ʪʦʢʦʤ ʨʘʟʚʦʿʘ ʧʣʫ˂ʘ ʠ ʧʨʦʮʝʩʘ ʨʝʤʦʜʝʣʦʚʘˁʘ (136). 
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 ʊʫʩʦʥ ʩʪʫʜʠʿʘ ʿʝ ʜʘʣʘ ʢʨʠʪʝʨʠʿʫʤʝ ʟʘ ʧʦʩʪʦʿʘˁʝ ʨʠʟʠʢʘ ʦʜ ʨʘʟʚʦʿʘ ʘʩʪʤʝ ï API 

ʠʥʜʝʢʩ (ʝʥʛ. Asthma Prediʩtive Index, API), ʢʦʿʠ ʧʦʜʨʘʟʫʤʝʚʘ ʜʘ ʨʠʟʠʢ ʟʘ ʨʘʟʚʦʿ ʘʩʪʤʝ 

ʠʤʘʿʫ ʜʝʮʘ ʩʘ ʪʨʠ ʠ ʚʠʰʝ ʚʠʟʠʥʛʘ ʢʦʿʘ ʩʫ ʠʤʘʣʘ ʧʦʟʠʪʠʚʘʥ ʙʘʨ ʿʝʜʘʥ ʦʜ ʪʨʠ ʛʣʘʚʥʘ 

ʢʨʠʪʝʨʠʿʫʤʘ (ʘʩʪʤʘ ʨʦʜʠʪʝˀʘ, ʝʢʮʝʤ/ʘʪʦʧʠʿʩʢʠ ʜʝʨʤʘʪʠʪʠʩ ʠ ʩʝʥʟʠʙʠʣʠʟʘʮʠʿʘ ʥʘ 

ʠʥʭʘʣʘʮʠʦʥʝ ʘʣʝʨʛʝʥʝ) ʠʣʠ ʿʝʜʘʥ ʜʦ ʜʚʘ ʩʧʦʨʝʜʥʘ ʢʨʠʪʝʨʠʿʫʤʘ (ʚʠʟʠʥʛ ʙʝʟ ʧʨʝʭʣʘʜʝ, 

ʝʦʟʠʥʦʬʠʣʠʿʘ >4%, ʘʣʝʨʛʠʿʩʢʠ ʨʠʥʠʪʠʩ ʠ ʩʝʥʟʠʙʠʣʠʟʘʮʠʿʘ ʥʘ ʘʣʝʨʛʝʥʝ ʭʨʘʥʝ) (137), ʘ 

ʢʦʿʠ ʿʝ ʢʘʩʥʠʿʝ ʨʝʚʠʜʠʨʘʥ, ʧʘ ʿʝ ʫʤʝʩʪʦ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ, ʢʘʦ ʤʘʥʠʬʝʩʪʘʮʠʿʝ 

ʘʣʝʨʛʠʿʝ ʢʦʿʘ ʥʠʿʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʟʘ ʨʘʥʠ ʫʟʨʘʩʪ, ʠ ʦʜʚʦʿʝʥʝ ʩʝʥʟʠʙʠʣʠʟʘʮʠʿʝ ʥʘ 

ʠʥʭʘʣʘʮʠʦʥʝ ʠ ʥʫʪʨʠʪʠʚʥʝ ʘʣʝʨʛʝʥʝ, ʢʘʦ ʧʨʝʜʠʢʪʦʨʥʠ ʬʘʢʪʦʨ ʫʟʝʪ ʧʦʜʘʪʘʢ ʦ 

ʩʝʥʟʠʙʠʣʠʟʘʮʠʿʠ ʥʘ ʙʠʣʦ ʢʦʿʠ ʘʣʝʨʛʝʥ (138).  

 ʀʘʢʦ ʩʝ ʘʩʪʤʘ ʤʦʞʝ ʨʘʟʚʠʪʠ ʫ ʙʠʣʦ ʢʦʤ ʫʟʨʘʩʪʫ, ʧʨʝʢʦ 60% ʩʚʠʭ ʩʣʫʯʘʿʝʚʘ 

ʧʦʯʠˁʝ ʧʨʝ ʪʨʝ˂ʝ, ʘ 80% ʧʨʝ ʰʝʩʪʝ ʛʦʜʠʥʝ ʞʠʚʦʪʘ. ʄʦʞʝ ʜʦ˂ʠ ʜʦ ʨʝʤʠʩʠʿʝ ʘʩʪʤʝ ʪʦʢʦʤ 

ʜʝʪʠˁʩʪʚʘ, ʘʣʠ ʩʫ ʣʦʥʛʠʪʫʜʠʥʘʣʥʝ ʩʪʫʜʠʿʝ ʧʦʢʘʟʘʣʝ ʜʘ ʢʘʩʥʠʿʝ ʫ ʞʠʚʦʪʫ ʯʝʩʪʦ ʧʦʩʪʦʿʝ 

ʨʝʣʘʧʩʠ ʙʦʣʝʩʪʠ (139). ʊʦʢ ʜʝʯʠʿʝ ʘʩʪʤʝ ʧʦʚʝʟʫʿʝ ʩʝ ʩʘ ʫʟʨʘʩʪʦʤ ʢʘʜʘ ʩʫ ʩʝ ʧʦʿʘʚʠʣʠ 

ʧʨʚʠ ʩʠʤʧʪʦʤʠ ʠ ʪʦ: 0-3 ʛʦʜʠʥʝ (ʨʘʥʠ ʧʦʯʝʪʘʢ) ʠ 3-6 ʛʦʜʠʥʘ (ʢʘʩʥʠʿʠ ʧʦʯʝʪʘʢ). ɼʝʮʘ ʢʦʜ 

ʢʦʿʠʭ ʩʫ ʩʝ ʩʠʤʧʪʦʤʠ ʿʘʚʠʣʠ ʧʦʩʣʝ ʪʨʝ˂ʝ ʛʦʜʠʥʝ, ʠʣʠ ʢʦʜ ʢʦʿʠʭ ʚʠʟʠʥʛ ʧʦʯʠˁʝ ʫ ʧʨʚʝ 

ʪʨʠ, ʘ ʦʜʨʞʘʚʘ ʩʝ ʠ ʜʦ ʰʝʩʪʝ ʛʦʜʠʥʝ (ʧʝʨʟʠʩʪʝʥʪʥʠ ʚʠʟʠʥʛ)  ʠʤʘʿʫ ʚʝ˂ʠ ʨʠʟʠʢ ʦʜ 

ʧʦʩʪʦʿʘˁʘ ʘʩʪʤʝ ʠ ʫ ʦʜʨʘʩʣʦʤ ʜʦʙʫ ʫ ʦʜʥʦʩʫ ʥʘ ʜʝʮʫ ʩʘ ʪʨʘʥʟʠʪʦʨʥʠʤ ʚʠʟʠʥʛʦʤ ʢʦʿʠ ʿʝ 

ʧʨʠʩʫʪʘʥ ʩʘʤʦ ʫ ʫʟʨʘʩʪʫ ʜʦ ʪʨʠ ʛʦʜʠʥʝ (140). ɺʠʟʠʥʛ ʠ ʘʩʪʤʘ ʫ ʜʝʪʠˁʩʪʚʫ ʧʦʚʝʟʘʥʠ ʩʫ 

ʩʘ ʧʦʨʝʤʝ˂ʘʿʝʤ ʫ ʨʘʟʚʦʿʫ ʧʣʫ˂ʘ ʢʦʿʠ ʧʨʝʜʩʪʘʚˀʘ ʠ ʛʣʘʚʥʠ ʧʨʝʜʠʢʪʦʨ ʨʘʟʚʦʿʘ ʭʨʦʥʠʯʥʠʭ 

ʨʝʩʧʠʨʘʪʦʨʥʠʭ ʙʦʣʝʩʪʠ ʫ ʦʜʨʘʩʣʦʤ ʜʦʙʫ. ɸʩʪʤʘ ʦʜʨʘʩʣʠʭ ʪʘʢʦʹʝ ʩʝ ʥʘ ʦʩʥʦʚʫ ʧʦʯʝʪʢʘ 

ʩʠʤʧʪʦʤʘ ʢʣʘʩʠʬʠʢʫʿʝ ʥʘ ʘʩʪʤʫ ʩʘ ʨʘʥʠʤ ʧʦʯʝʪʢʦʤ (ʧʨʝ 12. ʛʦʜʠʥʝ, ʫʜʨʫʞʝʥʘ ʩʘ 

ʘʪʦʧʠʿʦʤ) ʠ ʘʩʪʤʫ ʩʘ ʢʘʩʥʠʤ ʧʦʯʝʪʢʦʤ (ʧʦʩʣʝ 12. ʛʦʜʠʥʝ ʞʠʚʦʪʘ, ʝʬʝʢʘʪ ʩʧʦˀʘʰˁʠʭ 

ʬʘʢʪʦʨʘ) (140). 

 ɸʩʪʤʘ ʩʝ ʥʘʿʯʝʰ˂ʝ ʢʣʘʩʠʬʠʢʫʿʝ ʥʘ Ăʘʪʦʧʠʿʩʢʫñ ʠ Ăʥʝʘʪʦʧʠʿʩʢʫñ ʫ ʦʜʥʦʩʫ ʥʘ 

ʧʨʠʩʫʩʪʚʦ (ʘʪʦʧʠʿʘ) ʠʣʠ ʦʜʩʫʩʪʚʦ (ʥʝʘʪʦʧʠʿʩʢʘ) ʩʧʝʮʠʬʠʯʥʠʭ IgE ʥʘ ʫʦʙʠʯʘʿʝʥʝ 

ʘʣʝʨʛʝʥʝ ʠʟ ʩʧʦˀʘʰˁʝ ʩʨʝʜʠʥʝ (141). ʇʦʜʘʮʠ ʠʟ ʣʠʪʝʨʘʪʫʨʝ ʫʢʘʟʫʿʫ ʜʘ ʩʝ ʫʯʝʩʪʘʣʦʩʪ 

ʘʩʪʤʝ ʫ ʫʟʨʘʩʪʫ ʜʦ ʜʚʝ ʛʦʜʠʥʝ ʢʨʝ˂ʝ ʦʜ 8,7 ʜʦ 15,2%, ʩʘ ʫʯʝʩʪʘʣʦʰ˂ʫ ʘʪʦʧʠʿʩʢʝ ʘʩʪʤʝ ʫ 

30-40% (142,143). ɸʣʝʨʛʠʿʩʢʠ ʢʣʠʥʠʯʢʠ ʪʠʧʦʚʠ ʜʝʯʠʿʝ ʘʩʪʤʝ ʜʝʬʠʥʠʩʘʥʠ ʩʫ ʥʘ ʦʩʥʦʚʫ 

ʪʠʧʘ ʩʝʥʟʠʙʠʣʠʟʘʮʠʿʝ ʥʘ ʙʣʘʛʫ ʘʣʝʨʛʠʿʩʢʫ ʘʩʪʤʫ (ʤʦʥʦ-ʩʝʥʟʠʙʠʣʠʟʘʮʠʿʘ ʥʘ ʛʨʠˁʫ ʫ 74% 

ʠ ʩʘ ʜʦʙʨʦʤ ʧʨʦʛʥʦʟʦʤ ʠ ʜʝʯʠʿʘ ʘʩʪʤʘ ʩʘ ʩʝʥʟʠʙʠʣʠʟʘʮʠʿʦʤ ʥʘ ʚʝ˂ʠ ʙʨʦʿ ʘʣʝʨʛʝʥʘ (ʨʘʥʠ 

ʧʦʯʝʪʘʢ, ʚʝʣʠʢʠ ʙʨʦʿ ʝʛʟʘʨʮʝʨʙʘʮʠʿʘ, ʧʝʨʟʠʩʪʝʥʪʥʠ ʚʠʟʠʥʛ ʠ ʩʤʘˁʝˁʝ ʧʣʫ˂ʥʝ ʬʫʥʢʮʠʿʝ 

ʫ ʫʟʨʘʩʪʫ 3-11 ʛʦʜʠʥʘ (144). ʋ ʘʣʝʨʛʠʿʩʢʦʿ ʠʥʬʣʘʤʘʮʠʿʠ ʜʦʤʠʥʘʮʠʿʘ ʧʨʦʜʫʢʮʠʿʝ ʊʅ2 
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ʮʠʪʦʢʠʥʘ ʠ ʩʝʥʟʠʙʠʣʠʟʘʮʠʿʘ ʤʘʩʪʦʮʠʪʘ ʩʧʝʮʠʬʠʯʥʠʤ IgE, ˁʠʭʦʚʦ ʧʨʝʤʦʰ˂ʘʚʘˁʝ 

ʘʣʝʨʛʝʥʦʤ ʠ ʜʝʛʨʘʥʫʣʘʮʠʿʘ ʩʘ ʦʩʣʦʙʘʹʘˁʝʤ ʤʝʜʠʿʘʪʦʨʘ ʟʘʧʘˀʝˁʘ, ʢʦʿʠ ʜʦʚʦʜʝ ʜʦ 

ʜʦʜʘʪʥʦʛ ʘʥʛʘʞʦʚʘˁʘ ʝʦʟʠʥʦʬʠʣʘ, ʊʅ2 ʣʠʤʬʦʮʠʪʘ ʠ ʙʘʟʦʬʠʣʘ ʫ ʪʢʠʚʦ ʧʣʫ˂ʘ, ʠʟʘʟʠʚʘʿʫ 

ʭʨʦʥʠʯʥʫ ʠʥʬʣʘʤʘʮʠʿʫ ʫ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ (145). ʋ ʥʝʘʣʝʨʛʠʿʩʢʦʿ ʘʩʪʤʠ ʧʦʩʪʦʿʠ 

ʜʦʤʠʥʘʮʠʿʘ ʦʜʛʦʚʦʨʘ ʫʨʦʹʝʥʦʛ ʠʤʫʥʩʢʦʛ ʩʠʩʪʝʤʘ ʥʘ ʩʪʘʣʥʦ ʧʨʠʩʫʩʪʚʦ ʨʝʩʧʠʨʘʪʦʨʥʠʭ 

ʚʠʨʫʩʘ ʠ ʙʘʢʪʝʨʠʿʘ, ʘ ʛʣʘʚʥʝ ˂ʝʣʠʿʝ ʢʦʿʝ ʜʦʧʨʠʥʦʩʝ ʧʘʪʦʣʦʛʠʿʠ ʫ ʥʝʘʣʝʨʛʠʿʩʢʦʿ ʘʩʪʤʠ ʩʫ 

ʤʘʢʨʦʬʘʛʠ, ʜʝʥʜʨʠʪʩʢʝ ˂ʝʣʠʿʝ, ʛʨʘʥʫʣʦʮʠʪʠ ʠ ʣʠʤʬʦʠʜʥʝ ˂ʝʣʠʿʝ ʫʨʦʹʝʥʝ ʠʤʫʥʦʩʪʠ 

(ʥʫʦʮʠʪʠ) (146). ʇʝʨʟʠʩʪʝʥʪʥʘ ʠʥʬʣʘʤʘʮʠʿʘ, ʘʙʝʨʘʥʪʥʘ ʨʝʧʘʨʘʮʠʿʘ ʠ ʨʝʤʦʜʝʣʦʚʘˁʝ ʫ 

ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ, ʩʘ ʢʣʠʥʠʯʢʦʤ ʤʘʥʠʬʝʩʪʘʮʠʿʦʤ ʙʨʦʥʭʠʿʘʣʥʝ ʭʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪʠ 

ʢˀʫʯʥʠ ʩʫ ʟʘ ʛʝʥʝʟʫ ʘʩʪʤʝ (147).  

 

ʉʣʠʢʘ 9. ʀʥʬʣʘʤʘʮʠʿʩʢʠ ʪʠʧʦʚʠ ʫ ʘʩʪʤʠ (ʧʨʠʣʘʛʦʹʝʥʦ ʧʨʝʤʘ Vijverberg SJH, 2013(149)) 

 

ʅʘ ʦʩʥʦʚʫ ʧʨʠʩʫʩʪʚʘ ʚʨʩʪʝ ˂ʝʣʠʿʘ ʫ ʙʨʦʥʭʦʘʣʚʝʦʣʘʨʥʦʤ ʣʘʚʘʪʫ ʫʪʚʨʹʝʥʦ ʿʝ ʯʝʪʠʨʠ ʪʠʧʘ 

ʠʥʬʣʘʤʘʮʠʿʝ ʫ ʘʩʪʤʠ (ʩʣʠʢʘ 9): ʝʦʟʠʥʦʬʠʣʥʘ, ʥʝʫʪʨʦʬʠʣʥʘ, ʤʝʰʘʥʘ ʠ 

ʧʘʫʮʠʛʨʘʥʫʣʦʮʠʪʥʘ (148,149).  

ʊʠʧ ʝʦʟʠʥʦʬʠʣʥʝ ʘʩʪʤʝ ʜʝʬʠʥʠʩʘʥ ʿʝ ʥʘ ʦʩʥʦʚʫ ʧʨʠʩʫʩʪʚʘ ʝʦʟʠʥʦʬʠʣʘ ʫ ʙʠʦʪʧʘʪʫ 

ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʠʣʠ ɹɸʃ-ʫ, ʩʧʫʪʫʤʫ, ʙʨʦʿʫ ʝʦʟʠʥʦʬʠʣʘ ʫ ʢʨʚʠ ʠʣʠ ʤʘʨʢʝʨʠʤʘ 
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ʝʦʟʠʥʦʬʠʣʥʝ ʠʥʬʣʘʤʘʮʠʿʝ. ʂʦʜ ʜʝʮʝ ʩʘ ʘʩʪʤʦʤ ʧʦʩʪʦʿʠ ʧʦʚʝʟʘʥʦʩʪ ʘʪʦʧʠʿʝ ʠ ʠʥʪʨʘ-

ʘʣʚʝʦʣʘʨʥʦʛ ʙʨʦʿʘ ʝʦʟʠʥʦʬʠʣʘ (150). ɽʦʟʠʥʦʬʠʣʥʘ ʠʥʬʣʘʤʘʮʠʿʘ ʫ ʘʩʪʤʠ ʿʝ ʫʜʨʫʞʝʥʘ ʩʘ 

ʜʦʙʨʠʤ ʦʜʛʦʚʦʨʦʤ ʥʘ ʪʝʨʘʧʠʿʫ, ʘʣʠ ʿʝ ʧʦʩʪʦʿʘˁʝ ʝʦʟʠʥʦʬʠʣʥʝ ʠʥʬʣʘʤʘʮʠʿʝ ʢʦʜ ʜʝʮʝ ʩʘ 

ʘʩʪʤʦʤ ʠ ʧʦʨʝʜ ʚʝʣʠʢʠʭ ʜʦʟʘ ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʘ ʧʦʚʝʟʘʥʦ ʩʘ ʚʠʰʝʩʪʨʫʢʦʤ ʘʣʝʨʛʠʿʩʢʦʤ 

ʩʝʥʟʠʙʠʣʠʟʘʮʠʿʦʤ, ʘʣʝʨʛʠʿʩʢʠʤ ʨʠʥʠʪʠʩʦʤ ʠ ʘʪʦʧʠʿʩʢʠʤ ʜʝʨʤʘʪʠʪʠʩʦʤ, ʦʰʪʝ˂ʝˁʝʤ 

ʧʣʫ˂ʥʝ ʬʫʥʢʮʠʿʝ, ʨʝʤʦʜʝʣʦʚʘˁʝʤ ʫ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ ʠ ʚʝ˂ʠʤ ʨʠʟʠʢʦʤ ʦʜ ʪʝʰʢʝ 

ʘʩʪʤʝ ʫ ʦʜʨʘʩʣʦʤ ʜʦʙʫ. ʇʦʩʝʙʘʥ ʪʠʧ ʜʝʯʠʿʝ ʘʩʪʤʝ ʩʘ ʝʦʟʠʥʦʬʠʣʥʦʤ ʠʥʬʣʘʤʘʮʠʿʦʤ ʠ 

ʨʝʤʦʜʝʣʦʚʘˁʝʤ, ʫ ʦʜʩʫʩʪʚʫ ʊʅ2 ʦʜʛʦʚʦʨʘ ʠ ʙʝʟ ʥʝʫʪʨʦʬʠʣʘ, ʥʘʿʯʝʰ˂ʝ ʿʝ ʨʝʬʨʘʢʪʘʨʘʥ 

ʥʘ ʪʝʨʘʧʠʿʫ (151), ʧʨʠ ʯʝʤʫ ʿʝ ʫʟʨʦʢ ʧʝʨʟʠʩʪʝʥʪʥʝ ʝʦʟʠʥʦʬʠʣʥʝ ʠʥʬʣʘʤʘʮʠʿʝ ʥʝʧʦʟʥʘʪ 

(140). 

 

ʊʠʧ ʥʝʫʪʨʦʬʠʣʥʝ (ʥʝʘʣʝʨʛʠʿʩʢʝ, ʠʥʪʨʠʩʪʠʢ) ʘʩʪʤʝ ʢʦʜ ʜʝʮʝ ʢʘʨʘʢʪʝʨʠʰʝ ʩʝ ʩʤʘˁʝˁʝʤ 

ʧʣʫ˂ʥʝ ʬʫʥʢʮʠʿʝ, ʩʘ ʚʠʰʝ ʥʝʫʪʨʦʬʠʣʘ ʫ ʢʨʚʠ ʠ ʚʝ˂ʠʤ ʢʦʥʮʝʥʪʨʘʮʠʿʘʤʘ IgA, IgG 

ʠʤʫʥʦʛʣʦʙʫʣʠʥʘ, ʘ ʨʝʹʝ ʘʪʦʧʠʿʦʤ (144). ʋ ʧʘʪʦʛʝʥʝʟʠ ʦʚʦʛ ʪʠʧʘ ʘʩʪʤʝ ʩʫ ʚʠʨʫʩʥʝ 

ʠʥʬʝʢʮʠʿʝ ʢʦʿʝ ʩʣʘʙʝ ʣʦʢʘʣʥʫ ʦʜʙʨʘʥʫ ʧʨʦʪʠʚ ʦʧʦʨʪʫʥʠʩʪʠʯʢʠʭ ʧʘʪʦʛʝʥʘ, ʧʘ ʩʝ ʫ 

ʩʝʢʫʥʜʘʨʥʦʿ ʠʥʬʝʢʮʠʿʠ ʨʘʟʚʠʿʘ ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ ʢʦʿʠ ʦʰʪʝ˂ʫʿʝ ʪʢʠʚʘ (127). ʉʘ 

ʥʝʫʪʨʦʬʠʣʥʦʤ ʠʥʬʣʘʤʘʮʠʿʦʤ ʢʦʜ ʜʝʮʝ ʧʦʚʝʟʫʿʝ ʩʝ ʧʨʠʩʫʩʪʚʦ M. catarrhalis, 

Haemophilus ʠʣʠ Streptococcus ʚʨʩʪʘ ʫ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ, ʢʘʦ ʠ ʩʥʘʞʘʥ ʊʅ1/ʊʅ17 

ʠʤʫʥʩʢʠ ʦʜʛʦʚʦʨ (152), ʧʦʩʪʦʿʘˁʝ ʛʘʩʪʨʦʝʟʦʬʘʛʝʘʣʥʦʛ ʨʝʬʣʫʢʩʘ (ʫ ʯʘʢ 60%) (153), ʘ 

ʥʠʩʢʘ ʨʅ ʚʨʝʜʥʦʩʪ ʥʘ ʝʧʠʪʝʣʠʤʘ ʧʦʚʝʟʘʥʘ ʿʝ ʩʘ ʚʝ˂ʠʤ ʙʨʦʿʝʤ ʥʝʫʪʨʦʬʠʣʘ ʫ ɹɸʃ-ʫ 

ʪʦʢʦʤ ʭʨʦʥʠʯʥʠʭ ʚʠʨʫʩʥʠʭ ʠʥʬʝʢʮʠʿʘ (154). ʂʦʜ ʜʝʮʝ ʩʘ ʪʝʰʢʠʤ ʨʝʢʫʨʝʥʪʥʠʤ 

ʚʠʟʠʥʛʦʤ ʠ ʥʝʫʪʨʦʬʠʣʥʦʤ ʠʥʬʣʘʤʘʮʠʿʦʤ ʫ ʢʨʚʠ ʠ ɹɸʃ-ʫ ʫʪʚʨʹʝʥ ʿʝ ʜʦʤʠʥʘʥʪʥʠ ʟʥʘʯʘʿ 

ʠʟʣʦʞʝʥʦʩʪʠ ʘʝʨʦʟʘʛʘʹʝˁʫ, ʧʨʚʝʥʩʪʚʝʥʦ ʜʫʚʘʥʩʢʦʤ ʜʠʤʫ (140). 

 

ʇʘʫʮʠʮʝʣʫʣʘʨʥʘ ʘʩʪʤʘ ʜʝʬʠʥʠʰʝ ʩʝ ʢʘʦ < 3% ʝʦʟʠʥʦʬʠʣʘ ʠ < 60% ʥʝʫʪʨʦʬʠʣʘ ʫ 

ʩʧʫʪʫʤʫ ʢʦʜ ʜʝʮʝ ʠ ʦʜʨʘʩʣʠʭ. ʀʟʦʩʪʘʥʘʢ ʠʥʬʣʘʤʘʮʠʿʝ ʫ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ ʢʣʠʥʠʯʢʠ ʩʝ 

ʧʦʚʝʟʫʿʝ ʩʘ ʙʣʘʛʠʤ ʝʧʠʟʦʜʘʤʘ ʚʠʨʫʩʥʦʛ ʚʠʟʠʥʛʘ ʠ ʪʨʘʥʟʠʪʦʨʥʠʤ ʚʠʟʠʥʛʦʤ ʩʘ ʜʦʙʨʦʤ 

ʧʨʦʛʥʦʟʦʤ (119,155). ʀʧʘʢ, 69% ʦʚʝ ʜʝʮʝ ʠʤʘ ʚʠʨʫʩʦʤ ʠʥʜʫʢʦʚʘʥʠ ʚʠʟʠʥʛ ʠ ʫ 

ʧʨʝʜʰʢʦʣʩʢʦʤ ʫʟʨʘʩʪʫ, ʙʝʟ ʨʠʟʠʢʘ ʟʘ ʘʩʪʤʫ (156) ʠʣʠ ʩʝ ʨʘʜʠ ʦ ʙʣʘʛʦ ʿ ʘʩʪʤʠ, ʩʘ 

ʥʦʨʤʘʣʥʦʤ ʧʣʫ˂ʥʦʤ ʬʫʥʢʮʠʿʦʤ ʠ ʙʝʟ ʯʝʩʪʠʭ ʝʛʟʘʨʮʝʨʙʘʮʠʿʘ (140). 

 ɻʝʥʝʨʘʣʥʦ, ʘʩʪʤʘ ʩʘ ʨʘʥʠʤ ʧʦʯʝʪʢʦʤ ʜʝʬʠʥʠʩʘʥʘ ʿʝ ʢʘʦ ʙʣʘʛʘ ʠ ʪʝʰʢʘ ʘʣʝʨʛʠʿʩʢʘ 

(ʝʦʟʠʥʦʬʠʣʥʘ) ʠ ʪʝʰʢʘ ʥʝʘʣʝʨʛʠʿʩʢʘ (ʥʝʫʪʨʦʬʠʣʥʘ) ʩʘ ʣʦʰʦʤ ʧʣʫ˂ʥʦʤ ʬʫʥʢʮʠʿʦʤ ʦʜ 

ʜʝʪʠˁʩʪʚʘ, ʜʦʢ ʝʿ ʘʩʪʤʘ ʦʜʨʘʩʣʠʭ ʩʘ ʢʘʩʥʠʤ ʧʦʯʝʪʢʦʤ ʥʘʿʯʝʰ˂ʝ ʥʝʘʣʝʨʛʠʿʩʢʘ, ʠ ʤʦʞʝ 
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ʙʠʪʠ ʝʦʟʠʥʦʬʠʣʥʘ (ʫʜʨʫʞʝʥʘ ʩʘ ʭʨʦʥʠʯʥʠʤ ʨʠʥʦʩʠʥʫʟʠʪʠʩʦʤ, ʥʘʟʘʣʥʠʤ ʧʦʣʠʧʠʤʘ ʠ 

ʩʝʥʟʠʙʠʣʠʟʘʮʠʿʦʤ ʥʘ ʩʪʘʬʠʣʦʢʦʢʥʠ ʝʥʪʝʨʦʪʦʢʩʠʥ) ʠʣʠ ʥʝʫʪʨʦʬʠʣʥʘ (ʢʦʜ ʛʦʿʘʟʥʠʭ 

ʜʝʚʦʿʯʠʮʘ ʩʘ ʚʝʣʠʢʠʤ ʙʨʦʿʝʤ ʥʝʫʪʨʦʬʠʣʘ ʫ ʢʨʚʠ ʠ ʘʜʠʧʦʟʥʦʤ ʪʢʠʚʫ, ʢʘʦ ʠ ʧʦʚʝ˂ʘʥʠʤ 

ʢʦʥʮʝʥʪʨʘʮʠʿʘʤʘ CRP-a ʠ IL-6 (140). ʇʨʦʤʝʥʝ ʫ ʫʯʝʩʪʘʣʦʩʪʠ ʨʘʟʣʠʯʠʪʠʭ ʪʠʧʦʚʘ 

ʦʧʩʪʨʫʢʪʠʚʥʠʭ ʙʦʣʝʩʪʠ ʧʣʫ˂ʘ ʫ ʦʜʥʦʩʫ ʥʘ ʫʟʨʘʩʪ ʠ ʚʨʩʪʫ ʠʥʬʣʘʤʘʮʠʿʝ ʧʨʠʢʘʟʘʥʠ ʩʫ ʥʘ 

ʩʣʠʮʠ 10.   

 

ʉʣʠʢʘ 10. ʊʠʧʦʚʠ ʦʧʩʪʨʫʢʪʠʚʥʠʭ ʙʦʣʝʩʪʠ ʧʣʫ˂ʘ (ʧʨʠʣʘʛʦʹʝʥʦ ʧʨʝʤʘ Just J, 2017 (140)) 

 

 ʄʝʹʫʪʠʤ, ʦʙʨʘʟʘʮ ʫʪʚʨʹʝʥʝ ʠʥʬʣʘʤʘʮʠʿʝ ʫ ʘʩʪʤʠ ʨʘʟʣʠʢʫʿʝ ʩʝ ʢʦʜ ʜʝʮʝ ʠ ʢʦʜ 

ʦʜʨʘʩʣʠʭ, ʘ ʨʝʧʨʦʜʫʮʠʙʠʣʥʦʩʪ ʘʥʘʣʠʟʝ ʪʠʧʘ ʠʥʬʣʘʤʘʮʠʿʝ ʿʝ ʧʨʝʜʤʝʪ ʜʝʙʘʪʝ ʫ ʩʪʨʫʯʥʦʿ 

ʣʠʪʝʨʘʪʫʨʠ (148,157). ʀʘʢʦ ʩʝ ʊʅ2 ʦʜʛʦʚʦʨ ʦʢʨʠʚˀʫʿʝ ʟʘ ʭʨʦʥʠʯʥʦ ʦʰʪʝ˂ʝˁʝ ʢʦʿʝ ʟʘ 

ʧʦʩʣʝʜʠʮʫ ʠʤʘ ʨʝʤʦʜʝʣʦʚʘˁʝ, ʢʦʜ ʜʝʮʝ ʢʦʿʘ ʩʫ ʨʘʟʚʠʣʘ ʘʩʪʤʫ ʫ ʨʘʥʦʤ ʫʟʨʘʩʪʫ ʫʪʚʨʹʝʥʦ 

ʿʝ ʜʘ ʨʝʤʦʜʝʣʦʚʘˁʝ ʤʦʞʝ ʜʘ ʧʨʝʜʭʦʜʠ ʧʨʦʮʝʩʠʤʘ ʠʥʬʣʘʤʘʮʠʿʝ ʫ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʘʠʤʘ 

(158). ɺʝʣʠʢʠ ʙʨʦʿ ʩʪʫʜʠʿʘ ʢʦʿʝ ʩʫ ʩʝ ʙʘʚʠʣʝ ʨʘʟʚʦʿʝʤ ʘʩʪʤʝ ʫʢʘʟʫʿʝ ʥʘ ʩʪʨʫʢʪʫʨʘʣʥʠ ʠ 

ʬʫʥʢʮʠʦʥʘʣʥʠ ʧʦʨʝʤʝ˂ʘʿ ʝʧʠʪʝʣʘ ʜʦˁʠʭ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʢʦʿʠ ʘʙʥʦʨʤʘʣʥʦ ʨʝʘʛʫʿʝ ʥʘ 

ʠʥʭʘʣʠʨʘʥʝ ʯʝʩʪʠʮʝ ʫ ʚʘʟʜʫʭʫ ʫʟ ʧʦʿʘʯʘʥʦ ʩʠʛʥʘʣʠʟʠʨʘˁʝ ʠʟʤʝʹʫ ʝʧʠʪʝʣʘ ʠ ʤʝʟʝʥʭʠʤʥʝ 

ʧʦʜʣʦʛʝ (ʝʧʠʪʝʣʥʦ-ʤʝʟʝʥʭʠʤʥʘ ʪʨʦʬʠʯʥʘ ʿʝʜʠʥʠʮʘ, ɽʄʊU) ʠ ˂ʝʣʠʿʘ ʠʤʫʥʩʢʦʛ ʩʠʩʪʝʤʘ 

(136) (ʩʣʠʢʘ 11). ʀʟʤʝʥʘ ʝʧʠʪʝʣʥʦʛ ʫ ʤʝʟʝʥʭʠʤʥʠ ʬʝʥʦʪʠʧ ʧʦʜ ʜʝʿʩʪʚʦʤ ʮʠʪʦʢʠʥʘ ʫ 

ʦʰʪʝ˂ʝˁʫ ʠ ʠʥʬʣʘʤʘʮʠʿʠ ʤʦʞʝ ʙʠʪʠ ʧʨʘ˂ʝʥʘ ʠ ʬʠʙʨʦʟʦʤ, ʘ ʜʝʬʠʥʠʩʘʥʘ ʿʝ ʢʘʦ 
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ʝʧʠʪʝʣʥʦ-ʤʝʟʝʥʭʠʤʥʘ ʪʨʘʥʟʠʮʠʿʘ ʪʠʧʘ 2 (ʟʘ ʨʘʟʣʠʢʫ ʦʜ ʪʠʧʘ 1 ʢʦʿʠ ʩʝ ʜʝʰʘʚʘ ʪʦʢʦʤ 

ʝʤʙʨʠʦʛʝʥʝʟʝ ʠ ʥʠʿʝ ʧʨʘ˂ʝʥ ʬʠʙʨʦʟʦʤ) (159).  

 

 

ʉʣʠʢʘ 11. ʐʝʤʘʪʩʢʠ ʧʨʠʢʘʟ ʥʘʩʪʘʥʢʘ ʠ ʠʩʧʦˀʘʚʘˁʘ ʘʩʪʤʝ ʪʦʢʦʤ ʞʠʚʦʪʘ (ʧʨʠʣʘʛʦʹʝʥʦ 

ʧʨʝʤʘ Holgate ST, 2010 (136)) 

 

 ɽʢʩʪʨʘʮʝʣʫʣʘʨʥʠ ʤʘʪʨʠʢʩ ʦʙʝʟʙʝʹʫʿʝ ʤʝʭʘʥʠʯʢʝ ʠ ʠʥʪʝʛʨʠʥʩʢʝ ʩʠʛʥʘʣʝ 

ʧʨʦʛʝʥʠʨʦʪʠʤʘ ʨʝʩʧʠʨʘʪʦʨʥʦʛ ʝʧʠʪʝʣʘ (2). ɻʫʙʠʪʘʢ ʢʦʥʪʘʢʪʘ ʩʪʝʤ ˂ʝʣʠʿʘ ʩʘ 

ʝʢʩʪʨʘʮʝʣʫʣʘʨʥʠʤ ʤʘʪʨʠʢʩʦʤ ʜʦʚʦˀʘʥ ʿʝ ʦʢʠʜʘʯ ʪʝʨʤʠʥʘʣʥʝ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʝ 

ʧʨʦʛʝʥʠʪʦʨʘ (2), ʘ ʧʦʿʘʯʘʥʦ ʩʠʛʥʘʣʠʟʠʨʘˁʝ ʫ ʦʢʚʠʨʫ ʝʧʠʪʝʣʥʦ-ʤʝʟʝʥʭʠʤʥʝ ʪʨʦʬʠʯʥʝ 

ʿʝʜʠʥʠʮʝ ʧʨʦʤʦʚʠʰʝ ʩʪʚʘʨʘˁʝ ʤʠʢʨʦʦʢʨʫʞʝˁʘ ʫ ʪʢʠʚʫ ʧʣʫ˂ʘ ʩʘ ʨʝʤʦʜʝʣʦʚʘˁʝʤ ʪʢʠʚʘ 

ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ, ʰʪʦ ʫʩʣʦʚˀʘʚʘ ʛʫʙʠʪʘʢ ʨʝʚʝʨʟʠʙʠʣʥʦʩʪʠ ʩʘ ʨʝʜʫʢʮʠʿʦʤ ʧʣʫ˂ʥʝ 

ʬʫʥʢʮʠʿʝ ʠ ʨʘʟʚʦʿʝʤ ʘʩʪʤʝ (136). ɽʧʠʪʝʣʥʠ ʬʝʥʦʪʠʧ ʤʦʞʝ ʧʘʨʮʠʿʘʣʥʦ ʠʣʠ ʫ ʮʝʣʦʩʪʠ 

ʧʨʝ˂ʠ ʫ ʤʝʟʝʥʭʠʤʥʠ ʪʠʧ ˂ʝʣʠʿʘ ʫ ʪʦʢʫ ʧʨʦʮʝʩʘ ʝʧʠʪʝʣʥʦ-ʤʝʟʝʥʭʠʤʥʝ ʪʨʘʥʟʠʮʠʿʝ ʫ ʢʦʤʝ 

˂ʝʣʠʿʝ ʝʧʠʪʝʣʘ ʛʫʙʝ ʤʝʹʫ˂ʝʣʠʿʩʢʝ ʚʝʟʝ, ʜʦʣʘʟʠ ʜʦ ʨʝʦʨʛʘʥʠʟʫʿʝ ʮʠʪʦʩʢʝʣʝʪʘ, 

ʨʝʧʨʦʛʨʘʤʠʨʘˁʘ ʩʠʛʥʘʣʠʟʠʨʘˁʘ ʠ ʛʝʥʩʢʝ ʝʢʩʧʨʝʩʠʿʝ ʢʦʿʘ ʜʝʬʠʥʠʰʝ ʤʝʟʝʥʭʠʤʥʠ 

ʬʝʥʦʪʠʧ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʤʦʙʠʣʥʦʩʪʠ ʧʦʿʝʜʠʥʘʯʥʠʭ ˂ʝʣʠʿʘ ʰʪʦ ʿʝ ʦʜ ʟʥʘʯʘʿʘ ʫ ʧʨʦʮʝʩʠʤʘ 

ʟʘʨʘʩʪʘˁʘ ʨʘʥʘ ʠ ʬʠʙʨʦʟʝ (160).  

 ʇʨʦʤʝʥʘ ʛʝʥʩʢʝ ʝʢʩʧʨʝʩʠʿʝ ʧʦʜʨʘʟʫʤʝʚʘ ʨʝʘʢʪʠʚʠʨʘˁʝ Wnt, Notch ʠ TGFɓ 

ʩʠʛʥʘʣʠʟʠʨʘˁʘ ʩʘ ʧʦʚʝ˂ʘʥʦʤ ʝʢʩʧʨʝʩʠʿʦʤ SNAIL1 (ʝʥʛ. Snail Family Transcriptional 

Repressor 1), TWIST1 (ʝʥʛ. Twist Family Transcriptional Repressor 1) ʠ ZEB (ʝʥʛ. Zinc-

finger E-box-Binding, ZEB) ʪʨʘʥʩʢʨʠʧʪʦʨʥʠʭ ʬʘʢʪʦʨʘ ʦʜ ʟʥʘʯʘʿʘ ʫ ʝʧʠʪʝʣʥʦ-

ʤʝʟʝʥʭʠʤʥʦʿ ʪʨʘʥʟʠʮʠʿʠ ʪʠʧʘ 2. ʆʚʠ ʬʘʢʪʦʨʠ ʤʝʪʠʣʠʨʘʿʫ ʭʠʩʪʦʥʝ ʥʘ ʧʨʦʤʦʪʦʨʫ ʟʘ ɽ 

ʢʘʜʝʨʠʥ, ʘ ʩʤʘˁʝˁʝ ʝʢʩʧʨʝʩʠʿʝ ɽ ʢʘʜʝʨʠʥʘ ʜʝʩʪʘʙʠʣʠʰʝ ʤʝʹʫ˂ʝʣʠʿʩʢʝ ʚʝʟʝ, ʰʪʦ ʫʟ 

ʩʤʘˁʝˁʝ ʝʢʩʧʨʝʩʠʿʝ ʢʣʘʫʜʠʥʘ, ʦʢʣʫʜʠʥʘ ʠ ʜʝʟʤʦʧʣʘʢʠʥʘ ʨʝʟʫʣʪʫʿʝ ʫ ʛʫʙʠʪʢʫ ʬʫʥʢʮʠʿʝ 

ʝʧʠʪʝʣʥʝ ʙʘʨʠʿʝʨʝ. ʇʘʨʘʣʝʣʥʦ ʩʤʘˁʝˁʫ ɽ ʢʘʜʝʨʠʥʘ ʜʦʣʘʟʠ ʜʦ ʧʦʿʘʯʘʥʝ ʝʢʩʧʨʝʩʠʿʝ N 

ʢʘʜʝʨʠʥʘ ʢʦʿʠ ʦʤʦʛʫ˂ʘʚʘ ʤʠʛʨʘʮʠʿʫ ʠ ʢʦʤʫʥʠʢʘʮʠʿʫ ˂ʝʣʠʿʝ ʫ ʪʨʘʥʟʠʮʠʿʠ ʩʘ 
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ʤʝʟʝʥʭʠʤʥʠʤ ˂ʝʣʠʿʘʤʘ (160). ʆʩʠʤ ʠʟʤʝʥʝ ʢʘʜʝʨʠʥʘ ʜʦʣʘʟʠ ʠ ʜʦ ʩʤʘˁʝʥʝ ʝʢʩʧʨʝʩʠʿʝ 

ʠʥʪʝʛʨʠʥʘɓ4, ʩʘ ʩʤʘˁʝˁʝʤ ʠʥʪʝʛʨʠʥʘ Ŭ6ɓ4 ʢʦʿʠʤʘ ˂ʝʣʠʿʝ ʝʧʠʪʝʣʘ ʘʜʭʝʨʠʨʘʿʫ ʟʘ ʙʘʟʘʣʥʫ 

ʤʝʤʙʨʘʥʫ ʠ ʧʦʚʝ˂ʘˁʝʤ ʠʥʪʝʛʨʠʥʘ Ŭ3ɓ1 ʧʨʝʢʦ ʢʦʛʘ ʩʝ ʦʩʪʚʘʨʫʿʝ ʢʦʥʪʘʢʪ ʩʘ ʣʘʤʠʥʠʥʦʤ ʠ 

ʠʥʪʝʛʨʠʥʘ Ŭ5ɓ1 ʩʘ ʬʠʙʨʦʥʝʢʪʠʥʦʤ ʢʦʿʠ ʧʨʦʤʦʚʠʰʝ ʤʠʛʨʘʮʠʿʫ. ɽʢʩʧʨʝʩʠʿʘ ʠʥʪʝʛʨʠʥʘ 

Ŭvɓ1 ʫʜʨʫʞʝʥʘ ʿʝ ʩʘ ʧʦʨʘʩʪʦʤ ʝʢʩʧʨʝʩʠʿʝ ʧʨʦʪʝʘʟʘ (160). ʇʦʚʝ˂ʘˁʝ ʄʄʈ2 ʠ ʄʄʈ9 

ʧʦʚʝ˂ʘʚʘ ʜʝʛʨʘʜʘʮʠʿʫ ʧʨʦʪʝʠʥʘ ʝʢʩʪʨʘʮʝʣʫʣʘʨʥʦʛ ʤʘʪʨʠʢʩʘ ʠ ʦʤʦʛʫ˂ʘʚʘ ʠʥʚʘʟʠʿʫ, ʘ 

ʘʢʪʠʚʘʮʠʿʘ ʬʘʢʪʦʨʘ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʝ TGFɓ ʧʦʚʝ˂ʘʚʘ ʝʢʩʧʨʝʩʠʿʫ ʢʦʣʘʛʝʥʘ ʠ 

ʬʠʙʨʦʥʝʢʪʠʥʘ ʢʦʿʠ ʤʝˁʘʿʫ ʩʘʩʪʘʚ ʠ ʩʚʦʿʩʪʚʘ ʝʢʩʪʨʘʮʝʣʫʣʘʨʥʦʛ ʤʘʪʨʠʢʩʘ. ʄʝʹʫʪʠʤ, 

ʪʦʢʦʤ ʦʰʪʝ˂ʝˁʘ ʤʘʣʠ ʪʨʠʧʝʧʪʠʜʠ ʬʦʨʤʠʨʘʥʠ ʫ ʤʘʪʨʠʢʩʫ (Arg (+); Gly (0); Asp (-) 

(ʘʨʛʠʥʠʥ-ʛʣʠʮʠʥ-ʘʩʧʘʨʪʠʯʥʘ ʢʠʩʝʣʠʥʘ), ʩʤʘˁʫʿʫ ʤʠʛʨʘʮʠʿʫ ʂʣʘʨʘ ˂ʝʣʠʿʘ, ʿʝʨ ʩʝ ʚʝʟʫʿʫ 

ʟʘ ʠʥʪʝʛʨʠʥʝ ʧʘ ʦʥʝʤʦʛʫ˂ʘʚʘʿʫ ʝʬʝʢʘʪ ʬʠʙʨʦʥʝʢʪʠʥʘ ʥʘ ʤʠʛʨʘʮʠʿʫ ʦʚʠʭ ˂ʝʣʠʿʘ, ʘ 

ˁʠʭʦʚʦ ʩʪʘʣʥʦ ʧʨʠʩʫʩʪʚʦ ʫ ʭʨʦʥʠʯʥʠʤ ʦʰʪʝ˂ʝˁʠʤʘ ʤʦʞʝ ʧʦʨʝʤʝʪʠʪʠ ʨʝʛʝʥʝʨʘʮʠʿʫ 

ʙʨʦʥʭʠʦʣʘʨʥʦʛ ʝʧʠʪʝʣʘ (29). ʋ ʤʠʰʠʿʠʤ ʤʦʜʝʣʠʤʘ ʿʝ ʧʦʢʘʟʘʥʦ ʜʘ ʧʦʩʣʝ ʦʰʪʝ˂ʝˁʘ 

ʥʘʬʪʘʣʝʥʦʤ, ʧʨʝʞʠʚʝʣʝ ʂʣʘʨʘ ˂ʝʣʠʿʝ ʧʨʦʜʫʢʫʿʫ Wnt7b ʢʦʿʠ ʫʪʠʯʝ ʥʘ ʧʦʚʝ˂ʘʥʫ 

ʧʨʦʣʠʬʝʨʘʮʠʿʫ ʧʘʨʘʙʨʦʥʭʠʿʘʣʥʠʭ ʛʣʘʪʢʠʭ ʤʠʰʠ˂ʘ ʢʦʿʠ ʧʦʯʠˁʫ ʜʘ ʩʝʢʨʝʪʫʿʫ FGF10. ʋ 

ʪʦʢʫ ʨʝʧʦʧʫʣʘʮʠʿʝ ʦʰʪʝ˂ʝʥʦʛ ʝʧʠʪʝʣʘ ʝʢʪʦʧʠʯʥʘ ʝʢʩʧʨʝʩʠʿʘ FGF10 ʠʥʜʫʢʫʿʝ ʝʢʩʧʨʝʩʠʿʫ 

Snail1 ʫ ʂʣʘʨʘ ˂ʝʣʠʿʘʤʘ ʠ ʘʢʪʠʚʘʮʠʿʫ ɽʄʊ ʧʨʦʛʨʘʤʘ ʩʘ ʨʝʜʫʢʮʠʿʦʤ ʝʢʩʧʨʝʩʠʿʝ ɽ- 

ʢʘʜʝʨʠʥʘ ʠ ʠʥʜʫʢʮʠʿʦʤ ŬSMA (ʝʥʛ. Ŭ-Smooth Muscle Actin) ʠ ʚʠʤʝʪʠʥʘ, ʘ ʦʚʘ 

ʪʨʘʥʟʠʪʦʨʥʘ ɽʄʊ ʿʝ ʥʝʦʧʭʦʜʥʘ ʟʘ ʝʢʩʧʘʥʟʠʿʫ ʠ ʧʨʦʣʠʬʝʨʘʮʠʿʫ ʂʣʘʨʘ ˂ʝʣʠʿʘ ʠ 

ʨʝʛʝʥʝʨʘʮʠʿʫ ʦʰʪʝ˂ʝʥʦʛ ʝʧʠʪʝʣʘ. ɿʙʦʛ ʪʦʛʘ ʩʝ ɽʄʊ ʩʤʘʪʨʘ ʫʦʙʠʯʘʿʝʥʦʤ ʧʦʿʘʚʦʤ ʧʦʩʣʝ 

ʦʰʪʝ˂ʝˁʘ ʝʧʠʪʝʣʘ ʢʦʿʘ ʟʥʘʯʘʿʥʦ ʜʦʧʨʠʥʦʩʠ ʥʦʨʤʘʣʥʦʿ ʨʝʛʝʥʝʨʘʮʠʿʠ ʝʧʠʪʝʣʥʝ ʙʘʨʠʿʝʨʝ 

(161). ɱʦʰ ʫʚʝʢ ʥʠʿʝ ʨʘʟʿʘʰˁʝʥʦ ʢʘʢʦ ʧʨʦʮʝʩ ʪʨʘʥʟʠʪʦʨʥʝ ɽʄʊ ʧʨʝʣʘʟʠ ʫ 

ʠʨʝʚʝʨʟʠʙʠʣʥʠ ʧʨʦʮʝʩ  ʨʝʤʦʜʝʣʦʚʘˁʘ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʫ ʢʦʤʝ ʿʝ ʫʪʚʨʹʝʥʦ ʜʘ ʿʝ 30-40% 

ʬʠʙʨʦʙʣʘʩʪʘ/ʤʠʦʬʠʙʨʦʙʣʘʩʪʘ ʧʦʨʝʢʣʘ ʠʟ ʝʧʠʪʝʣʥʠʭ ˂ʝʣʠʿʘ (162), ʘʣʠ ʧʦʩʪʦʿʝ ʤʠʰˀʝˁʘ 

ʠ ʜʘ ʬʠʙʨʦʟʘ ʥʠʿʝ ʧʦʩʣʝʜʠʮʘ ɽʄʊ (163). 

 ɿʙʦʛ ʩʚʝʛʘ ʥʘʚʝʜʝʥʦʛ ʥʦʚʠ ʧʨʠʩʪʫʧ ʠʩʪʨʘʞʠʚʘˁʘ ʘʩʪʤʝ ʫʢʘʟʫʿʝ ʥʘ ʥʝʦʧʭʦʜʥʦʩʪ 

ʬʦʢʫʩʠʨʘˁʘ ʥʘ ʜʝʯʠʿʠ ʫʟʨʘʩʪ ʠ ʬʘʢʪʦʨʝ ʪʦʢʦʤ ʨʘʥʦʛ ʞʠʚʦʪʘ ʢʦʿʠ ʤʦʛʫ ʫʪʠʮʘʪʠ ʥʘ 

ʥʘʩʪʘʥʘʢ ʘʩʪʤʝ, ʫʟ ʧʨʘ˂ʝˁʝ ʦʙʨʘʩʮʘ ʩʪʨʫʢʪʫʨʘʣʥʠʭ ʧʨʦʤʝʥʘ ʪʦʢʦʤ ʨʘʟʚʦʿʘ ʠ 

ʬʫʥʢʮʠʦʥʘʣʥʦʛ ʦʜʛʦʚʦʨʘ ʥʘ ʦʰʪʝ˂ʝˁʝ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʪʦʢʦʤ ʜʝʪʠˁʩʪʚʘ, ʠ ʢʘʩʥʠʿʝ ʜʦ 

ʦʜʨʘʩʣʦʛ ʜʦʙʘ (136). 
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1.9 ʂʦʥʮʝʥʪʨʘʮʠʿʝ ʉʉ16 ʫ ʩʝʨʫʤʫ 

 

 ʊʦʢʦʤ ʧʦʩʣʝʜˁʠʭ ʛʦʜʠʥʘ ʚʝʣʠʢʠ ʙʨʦʿ ʠʩʪʨʘʞʠʚʘˁʘ ʩʝ ʙʘʚʠ ʫʪʚʨʹʠʚʘˁʝʤ 

ʧʦʚʝʟʘʥʦʩʪʠ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʧʨʦʪʝʠʥʘ, ʩʧʝʮʠʬʠʯʥʠʭ ʟʘ ʧʣʫ˂ʥʦ ʪʢʠʚʦ, ʫ ʩʝʨʫʤʫ ʠ 

ʧʘʪʦʣʦʰʢʠʭ ʩʪʘˁʘ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʠ ʧʣʫ˂ʘ ʢʦʜ ʜʝʮʝ ʪʦʢʦʤ ʥʘʿʨʘʥʠʿʝʛ ʜʝʪʠˁʩʪʚʘ (124). 

ʅʘʠʤʝ, ʘʥʘʪʦʤʩʢʝ ʨʘʟʣʠʢʝ ʫ ʝʢʩʧʨʝʩʠʿʠ ʂʣʘʨʘ ˂ʝʣʠʿʘ ʠʟʤʝʹʫ ʤʠʰʝʚʘ ʠ ˀʫʜʠ 

ʦʥʝʤʦʛʫ˂ʘʚʘʿʫ ʫʪʚʨʹʠʚʘˁʝ ʟʥʘʯʘʿʘ ʦʚʠʭ ˂ʝʣʠʿʘ ʫ ʧʦʩʪʥʘʪʘʣʥʦʤ ʨʘʟʚʦʿʫ ʧʣʫ˂ʘ ʢʨʦʟ 

ʘʥʠʤʘʣʥʝ ʤʦʜʝʣʝ. ʂʦʜ ʤʠʰʝʚʘ ʚʝ˂ʠʥʘ ʥʝʮʠʣʠʿʘʨʥʠʭ ˂ʝʣʠʿʘ ʫ ʯʠʪʘʚʦʤ ʨʝʩʧʠʨʘʪʦʨʥʦʤ 

ʝʧʠʪʝʣʫ ʩʫ ʂʣʘʨʘ ˂ʝʣʠʿʝ ʠ ʯʠʥʝ 80% ʙʨʦʥʭʠʦʣʘʨʥʠʭ ˂ʝʣʠʿʘ, ʰʪʦ ʿʝ ʪʨʠ ʧʫʪʘ ʚʠʰʝ ʥʝʛʦ 

ʰʪʦ ʩʫ ʧʦʢʘʟʘʣʝ ʫʣʪʨʘʩʪʨʫʢʪʫʨʥʝ ʘʥʘʣʠʟʝ ʙʨʦʥʭʠʦʣʘ ʢʦʜ ˀʫʜʠ (164). ʀʩʪʨʘʞʠʚʘˁʘ 

ʩʧʝʮʠʬʠʯʥʠʭ ʤʘʨʢʝʨʘ ʝʧʠʪʝʣʥʠʭ ˂ʝʣʠʿʘ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʫ ˂ʝʣʠʿʩʢʠʤ ʢʫʣʪʫʨʘʤʘ 

ʧʦʢʘʟʘʣʘ ʩʫ ʜʘ ʩʝ ʝʢʩʧʨʝʩʠʿʘ ʤʘʨʢʝʨʘ ʙʨʟʦ ʛʫʙʠ, ʦʜʥʦʩʥʦ ʜʘ ʂʣʘʨʘ ˂ʝʣʠʿʩʢʠ ʬʝʥʦʪʠʧ 

ʙʨʟʦ ʥʝʩʪʘʿʝ, ʩ ʦʙʟʠʨʦʤ ʜʘ ʜʦʣʘʟʠ ʜʦ ʜʝ-ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʝ ʦʚʠʭ ˂ʝʣʠʿʘ ʫ ʮʠʣʠʿʘʨʥʝ ʠʣʠ 

ʘʣʚʝʦʣʘʨʥʝ ˂ʝʣʠʿʝ ʪʠʧ 2 (29). ʊʘʢʦʹʝ, ʤʝʨʝˁʝ ʪʢʠʚʥʝ ʝʢʩʧʨʝʩʠʿʝ ʧʨʦʪʝʠʥʘ ʠʣʠ ʘʥʘʣʠʟʘ 

ʙʨʦʥʭʦʘʣʚʝʦʣʘʨʥʦʛ ʣʘʚʘʪʘ ʥʠʩʫ ʝʪʠʯʢʠ ʧʨʠʭʚʘʪˀʠʚʝ ʤʝʪʦʜʝ ʠʩʪʨʘʞʠʚʘˁʘ ʢʦʜ ʜʝʮʝ 

ʪʦʢʦʤ ʨʘʥʦʛ ʜʝʪʠˁʩʪʚʘ (124). ɿʙʦʛ ʩʚʝʛʘ ʥʘʚʝʜʝʥʦʛ, ʨʘʟʚʠʿʝʥ ʿʝ ʥʦʚʠ, ʥʝʠʥʚʘʟʠʚʥʠ 

ʤʝʪʦʜ ʟʘ ʜʝʪʝʢʮʠʿʫ ʩʫʙʢʣʠʥʠʯʢʠʭ ʧʨʦʤʝʥʘ ʫ ʨʝʩʧʠʨʘʪʦʨʥʦʤ ʝʧʠʪʝʣʫ, ʢʦʿʠ ʧʦʜʨʘʟʫʤʝʚʘ 

ʦʜʨʝʹʠʚʘˁʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʧʨʦʪʝʠʥʘ ʩʧʝʮʠʬʠʯʥʠʭ ʟʘ ʧʣʫ˂ʘ ʫ ʩʝʨʫʤʫ (ʉʉ16, 

ʩʫʨʬʘʢʪʘʥʪ ɸ ʠ ɺ), ʘ ʢʦʿʠ ʩʫ ʧʦʢʘʟʘʪʝˀʠ ʧʝʨʤʝʘʙʠʣʥʦʩʪʠ ʠʣʠ ʮʝʣʫʣʘʨʥʦʛ ʠʥʪʝʛʨʠʪʝʪʘ 

ʨʝʩʧʠʨʘʪʦʨʥʝ ʝʧʠʪʝʣʥʝ ʙʘʨʠʿʝʨʝ ʪʦʢʦʤ ʘʢʫʪʥʠʭ ʠ ʭʨʦʥʠʯʥʠʭ ʙʦʣʝʩʪʠ ʧʣʫ˂ʘ (165). 

 ʂʦʥʮʝʥʪʨʘʮʠʿʘ ʉʉ16 ʫ ʩʝʨʫʤʫ ʨʘʩʪʝ ʫ ʩʣʫʯʘʿʫ ʧʦʚʝ˂ʘˁʘ ʧʝʨʤʝʘʙʠʣʥʦʩʪʠ 

ʝʧʠʪʝʣʘ ʢʘʜʘ ʩʫ ʧʣʫ˂ʘ ʘʢʫʪʥʦ ʠʟʣʦʞʝʥʘ ʘʝʨʦʟʘʛʘʹʝˁʫ ʠʣʠ ʩʝ ʩʤʘˁʫʿʝ ʫ ʩʣʫʯʘʿʫ 

ʭʨʦʥʠʯʥʠʭ ʩʪʘˁʘ (ʘʩʪʤʘ, ʭʨʦʥʠʯʥʠ ʙʨʦʥʭʠʪʠʩ ʠʣʠ ʢʦʜ ʧʫʰʘʯʘ) ʰʪʦ ʿʝ 

ʧʦʩʣʝʜʠʮʘʩʤʘˁʝʥʝ ʧʨʦʜʫʢʮʠʿʝ ʉʉ16 ʠʟ ʩʚʝ ʤʘˁʝʛ ʙʨʦʿʘ ʂʣʘʨʘ ˂ʝʣʠʿʘ (164). ɸʢʫʪʥʦ 

ʦʰʪʝ˂ʝˁʝ ʨʝʩʧʠʨʘʪʦʨʥʦʛ ʪʨʘʢʪʘ ʨʘʟʣʠʯʠʪʠʤ ʠʨʠʪʘʥʩʠʤʘ (ʢʘʦ ʰʪʦ ʩʫ ʘʟʦʪ- ʠ ʩʫʤʧʦʨ- 

ʜʠʦʢʩʠʜʠ, ʘʣʜʝʭʠʜʠ, ʭʘʣʦʛʝʥʠʟʦʚʘʥʠ ʫʛˀʝʥʠ ʭʠʜʨʘʪʠ, ʦʟʦʥ) ʧʦʩʣʝʜʠʮʘ ʿʝ ʜʠʨʝʢʪʥʝ 

ʪʦʢʩʠʯʥʦʩʪʠ ʥʘ ʝʧʠʪʝʣʥʝ ˂ʝʣʠʿʝ ʠ ʧʦʚʝ˂ʘˁʘ ʧʝʨʤʝʘʙʠʣʥʦʩʪʠ ʠʣʠ ʦʰʪʝ˂ʝˁʘ ʙʘʨʠʿʝʨʝ, 

ʰʪʦ ʨʝʟʫʣʪʫʿʝ ʫ ʪʨʘʥʟʠʪʦʨʥʦʤ ʧʦʚʝ˂ʘˁʫ CC16 ʫ ʩʝʨʫʤʫ ʧʨʝ ʥʝʛʦ ʰʪʦ ʩʝ ʧʦʿʘʚʠ 

ʩʠʤʧʪʦʤʘʪʦʣʦʛʠʿʘ, ʦʜʥʦʩʥʦ ʧʨʝ ʥʝʛʦ ʰʪʦ ʩʝ ʦʰʪʝ˂ʝˁʝ ʤʦʞʝ ʜʝʪʝʢʪʦʚʘʪʠ ʪʝʩʪʦʚʠʤʘ 

ʧʣʫ˂ʥʝ ʬʫʥʢʮʠʿʝ (165). 

 ʋ ʘʩʪʤʠ ʧʦʩʪʦʿʠ ʧʨʦʛʨʝʩʠʚʥʦ ʦʰʪʝ˂ʝˁʝ ʝʧʠʪʝʣʘ, ʘ ʧʘʪʦʣʦʰʢʝ ʧʨʦʤʝʥʝ ʩʫ 

ʣʦʮʠʨʘʥʝ ʫ ʤʘʣʠʤ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ, ʛʜʝ ʩʝ ʢʦʜ ˀʫʜʠ ʥʘʣʘʟʠ ʠ ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʂʣʘʨʘ 

˂ʝʣʠʿʘ, ʧʘ ʩʝ ʩʤʘʪʨʘ ʜʘ ʦʚʝ ˂ʝʣʠʿʝ ʠʤʘʿʫ ʟʥʘʯʘʿʥʫ ʫʣʦʛʫ ʫ ʧʘʪʦʛʝʥʝʟʠ ʘʩʪʤʝ (166, 167). 
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ʄʘʣʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʉʉ16 ʫ ʩʝʨʫʤʫ ʧʦʚʝʟʘʥʘ ʿʝ ʩʘ ʩʤʘˁʝˁʝʤ ʧʣʫ˂ʥʝ ʬʫʥʢʮʠʿʝ (36) ʠ 

ʨʝʜʫʢʮʠʿʦʤ ʙʨʦʿʘ ʉʉ16-ʧʦʟʠʪʠʚʥʠʭ ˂ʝʣʠʿʘ ʫ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ, ʧʨʠ ʯʝʤʫ ʿʝ 

ʙʠʦʧʪʘʪʠʤʘ ʙʨʦʥʭʠʿʘʣʥʦʛ ʝʧʠʪʝʣʘ ʢʦʜ ʧʘʮʠʿʝʥʘʪʘ ʩʘ ʘʩʪʤʦʤ ʫʩʪʘʥʦʚˀʝʥ ʤʘˁʠ ʙʨʦʿ 

ʂʣʘʨʘ ˂ʝʣʠʿʘ ʫ ʦʜʥʦʩʫ ʥʘ ʟʜʨʘʚʫ ʢʦʥʪʨʦʣʫ (168). ʋ ʚʠʰʝ ʩʪʫʜʠʿʘ ʿʝ ʧʦʢʘʟʘʥʦ ʜʘ ʩʫ ʤʘʣʝ 

ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʉʉ16 ʫ ʩʝʨʫʤʫ ʧʦʚʝʟʘʥʝ ʩʘ ʘʩʪʤʦʤ ʠ ʢʦʜ ʜʝʮʝ ʠ ʢʦʜ ʦʜʨʘʩʣʠʭ, ʢʘʦ ʠ 

ʍʆɹʇ-ʦʤ (169,170). ʍʨʦʥʠʯʥʦ ʨʝʩʧʠʨʘʪʦʨʥʦ ʦʰʪʝ˂ʝˁʝ ʨʝʜʫʢʫʿʝ ʧʨʦʣʠʬʝʨʘʪʠʚʥʠ 

ʧʦʪʝʥʮʠʿʘʣ ʂʣʘʨʘ ˂ʝʣʠʿʘ ʠ ʬʘʚʦʨʠʟʫʿʝ ˁʠʭʦʚʫ ʪʨʘʥʩʜʠʬʝʨʝʥʮʠʿʘʮʠʿʫ ʫ ˂ʝʣʠʿʝ ʢʦʿʝ 

ʧʨʦʜʫʢʫʿʫ ʤʫʢʫʩ (29,64,69), ʢʘʦ ʠ ʜʦ ʧʝʨʠʙʨʦʥʭʠʿʘʣʥʝ ʬʠʙʨʦʟʝ ʥʝʟʘʚʠʩʥʦ ʦʜ 

ʤʠʦʬʠʙʨʦʙʣʘʩʪʥʝ ʧʨʦʣʠʬʝʨʘʮʠʿʝ ʠʣʠ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʝ (65). ʅʠʿʝ ʿʘʩʥʦ ʜʘ ʣʠ ʦʚʘʢʘʚ 

ʥʘʣʘʟ ʧʦʩʪʦʿʠ ʦʜ ʨʦʹʝˁʘ ʠʣʠ ʩʝ ʙʨʦʿ ʂʣʘʨʘ ˂ʝʣʠʿʘ ʫ ʘʩʪʤʠ ʨʝʜʫʢʫʿʝ ʫʩʣʝʜ ʧʦʩʪʦʿʘˁʘ 

ʭʨʦʥʠʯʥʝ ʠʥʬʣʘʤʘʮʠʿʝ (171). ʈʘʟʚʦʿ ʩʫʙʝʧʠʪʝʣʥʝ ʬʠʙʨʦʟʝ ʫ ʧʨʠʤʘʨʥʠʤ ʠ ʩʝʢʫʥʜʘʨʥʠʤ 

ʘʣʚʝʦʣʘʨʥʠʤ ʩʝʧʪʫʤʠʤʘ ʫ ʪʦʢʫ ʨʘʥʦʛ ʜʝʪʠˁʩʪʚʘ ʤʦʞʝ ʙʠʪʠ ʫʜʨʫʞʝʥ ʩʘ ʦʰʪʝ˂ʝˁʝʤ 

ʧʝʨʤʝʘʙʠʣʥʦʩʪʠ ʘʣʚʝʦ-ʢʘʧʠʣʘʨʥʝ ʤʝʤʙʨʘʥʝ ʫ ʚʝʣʠʢʠʤ ʧʦʜʨʫʯʿʠʤʘ ʧʣʫ˂ʘ ʩʘ ʨʝʜʫʢʮʠʿʦʤ 

ʠʟʣʘʩʢʘ ʉʉ16 ʫ ʮʠʨʢʫʣʘʮʠʿʫ (164). 

 ʀʘʢʦ ʿʝ ʘʩʪʤʘ ʘʣʝʨʛʠʿʩʢʘ ʫ 70-80% ʧʘʮʠʿʝʥʘʪʘ (111), ʧʦʜʘʮʠ ʦ ʧʦʚʝʟʘʥʦʩʪʠ 

ʘʣʝʨʛʠʿʝ ʠ ʉʉ16 ʥʠʩʫ ʜʦʩʣʝʜʥʠ. ʅʠʞʘ ʩʝʨʫʤʩʢʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ CC16 ʫʪʚʨʹʝʥʘ ʿʝ ʢʦʜ 

ʜʝʮʝ ʩʘ ʨʝʢʫʨʝʥʪʥʠʤ ʚʠʟʠʥʛʦʤ ʢʦʿʘ ʩʫ ʠʤʘʣʘ ʨʠʟʠʢ ʟʘ ʘʪʦʧʠʿʫ ʫ ʦʜʥʦʩʫ ʥʘ ʜʝʮʫ ʩʘ 

ʨʝʢʫʨʝʥʪʥʠʤ ʚʠʟʠʥʛʦʤ, ʢʦʿʘ ʩʫ ʙʠʣʘ ʙʝʟ ʨʠʟʠʢʘ ʟʘ ʘʪʦʧʠʿʫ (157). ʀʩʪʨʘʞʠʚʘˁʘ 

ʧʦʣʠʤʦʨʬʠʟʤʘ ʛʝʥʘ ʟʘ ʉʉ16 ʧʦʢʘʟʘʣʘ ʩʫ ʫʜʨʫʞʝʥʦʩʪ ʛʝʥʦʪʠʧʘ ʩʘ ʥʠʞʦʤ 

ʢʦʥʮʝʥʪʨʘʮʠʿʦʤ ʉʉ16 ʫ ʩʝʨʫʤʫʩʘ ʨʘʟʚʦʿʝʤ ʠʥʬʣʘʤʘʮʠʿʝ ʫ ʜʠʩʘʿʥʠʤ ʧʫʪʝʚʠʤʘ ʠ ʧʦʿʘʚʦʤ 

ɹʍʈ ʢʦʜ ʜʝʮʝ, ʥʝʟʘʚʠʩʥʦ ʦʜ ʘʪʦʧʠʿʝ (172). ʊʘʢʦʹʝ, ʩʣʠʯʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʉʉ16 ʫʪʚʨʹʝʥʝ 

ʩʫ ʢʦʜ ʧʘʮʠʿʝʥʪʘʪʘ ʩʘ ʘʣʝʨʛʠʿʩʢʦʤ ʠ ʥʝʘʣʨʝʛʠʿʩʢʦʤ ʘʩʪʤʦʤ (168). ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ 

ʧʦʩʪʦʿʝ ʩʪʫʜʠʿʝ ʫ ʢʦʿʠʤʘ ʥʠʿʝ ʫʪʚʨʹʝʥʘ  ʧʦʚʝʟʘʥʦʩʪ ʤʘʣʠʭ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʉʉ16 ʫ ʩʝʨʫʤʫ 

ʢʦʜ ʜʝʮʝ ʪʦʢʦʤ ʧʨʚʝ ʛʦʜʠʥʝ ʩʘ ʧʦʿʘʚʦʤ ʘʩʪʤʝ ʠʣʠ ʘʣʝʨʛʠʿʩʢʦʛ ʨʠʥʠʪʠʩʘ ʜʦ ʪʨʝ˂ʝ ʛʦʜʠʥʝ 

ʞʠʚʦʪʘ ʫ ʦʜʥʦʩʫ ʥʘ ʟʜʨʘʚʫ ʢʦʥʪʨʦʣʫ (171), ʢʘʦ ʥʠ ʧʦʚʝʟʘʥʦʩʪ ʉʉ16 ʠ ʘʩʪʤʝ ʢʦʜ 

ʦʜʨʘʩʣʠʭ (173), ʘʣʠ ʿʝ ʤʘʣʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʉʉ16 ʫ ʩʝʨʫʤʫ ʢʦʨʝʣʠʩʘʣʘ ʩʘ ʭʨʦʥʠʯʥʦʤ 

ʦʧʩʪʨʫʢʪʠʚʥʦʤ ʙʦʣʝʰ˂ʫ ʧʣʫ˂ʘ (36). ɿʥʘʯʘʿ ʉʉ16 ʢʘʦ ʙʠʦʤʘʨʢʝʨʘ ʘʢʫʪʥʠʭ ʠ ʭʨʦʥʠʯʥʠʭ 

ʙʦʣʝʩʪʠ ʧʣʫ˂ʘ ʠ ʜʘˀʝ ʿʝ ʧʨʝʜʤʝʪ ʠʩʪʨʘʞʠʚʘˁʘ ʠ ʩʪʨʫʯʥʠʭ ʜʝʙʘʪʘ (174). 
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2.ʎʀɲɽɺʀ ʀ ʍʀʇʆʊɽɿɽ ʉʊʋɼʀɱɽ 

 

ɻʣʘʚʥʠ ʮʠˀ ʦʚʝ ʩʪʫʜʠʿʝ ʿʝ ʜʘ ʩʝ ʫʪʚʨʜʠ ʟʥʘʯʘʿ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʉʉ16 ʫ ʩʝʨʫʤʫ ʥʘ 

ʠʩʧʦˀʘʚʘˁʝ ʙʦʣʝʩʪʠ ʜʦˁʠʭ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʫ ʫʟʨʘʩʪʫ ʜʦ ʜʚʝ ʛʦʜʠʥʝ ʠ ʫ ʧʨʝʜʚʠʹʘˁʫ 

ʙʦʣʝʩʪʠ ʜʦˁʠʭ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʫ ʩʝʜʤʦʿ ʛʦʜʠʥʠ ʞʠʚʦʪʘ ʫ ʦʜʥʦʩʫ ʥʘ ʘʪʦʧʠʿʫ. 

 

ʋ ʩʢʣʘʜʫ ʩʘ ʛʣʘʚʥʠʤ ʮʠˀʝʤ ʜʝʬʠʥʠʩʘʥʠ ʩʫ ʠ ʩʣʝʜʝ˂ʠ ʩʧʝʮʠʬʠʯʥʠ ʠʩʪʨʘʞʠʚʘʯʢʠ 

ʟʘʜʘʮʠ ʫ ʮʠˀʫ ʫʪʚʨʹʠʚʘˁʘ ʨʘʟʣʠʢʝ ʫ ʢʦʥʮʝʥʪʨʘʮʠʿʠ ʉʉ16 ʫ ʩʝʨʫʤʫ ʠʟʤʝʹʫ ʜʝʮʝ ʩʘ 

ʘʪʦʧʠʿʦʤ ʠ ʙʝʟ ʘʪʦʧʠʿʝ ʫ ʦʜʥʦʩʫ ʥʘ:  

¶ ʠʥʜʠʚʠʜʫʘʣʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠʩʧʠʪʘʥʠʢʘ (ʫʟʨʘʩʪ, ʧʦʣ, ʥʘʯʠʥ ʠʩʭʨʘʥʝ ʠ ʧʦʨʦʜʠʯʥʫ 

ʘʥʘʤʝʟʫ) 

¶ ʧʨʝʜʭʦʜʥʦ ʤʘʥʠʬʝʩʪʦʚʘʥʝ ʙʦʣʝʩʪʠ ʜʦˁʠʭ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʠ ʠʥʬʝʢʮʠʿʫ 

ʨʝʩʧʠʨʘʪʦʨʥʠʤ ʩʠʥʮʠʮʠʿʘʣʥʠʤ ʚʠʨʫʩʦʤ (RSV) 

¶ ʙʠʦʤʘʨʢʝʨʝ ʊʅ2 ʝʬʝʢʪʦʨʩʢʦʛ ʦʜʛʦʚʦʨʘ (IgE, ECP), ʤʘʨʢʝʨ ʜʝʬʝʢʪʘ ʝʧʠʪʝʣʘ ʢʘʦ 

ʙʘʨʠʿʝʨʝ (TSLP) ʠ ʠʤʫʥʦʨʝʛʫʣʘʮʠʿʩʢʝ ʮʠʪʦʢʠʥʝ (IL-10 ʠ TGFɓ1) ʫ ʩʝʨʫʤʫ 

¶ ʠʩʧʦˀʘʚʘˁʝ ʙʦʣʝʩʪʠ ʜʦˁʠʭ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʫ ʩʝʜʤʦʿ ʛʦʜʠʥʠ ʞʠʚʦʪʘ. 
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3. ʀʉʇʀʊɸʅʀʎʀ, ʄɸʊɽʈʀɱɸʃ ʀ ʄɽʊʆɼ 

3.1 ɺʨʩʪʘ ʩʪʫʜʠʿʝ 

 ʃʦʥʛʠʪʫʜʠʥʘʣʥʘ ʩʪʫʜʠʿʘ ʢʦʭʦʨʪʝ ʟʜʨʘʚʝ ʜʝʮʝ ʢʦʜ ʢʦʿʠʭ ʿʝ ʫ ʫʟʨʘʩʪʫ ʦʜ 5 ʜʦ 24 

ʤʝʩʝʮʘ ʫʪʚʨʹʠʚʘʥʦ ʧʦʩʪʦʿʘˁʝ ʧʨʝʜʭʦʜʥʦ ʤʘʥʠʬʝʩʪʦʚʘʥʠʭ ʨʝʩʧʠʨʘʪʦʨʥʠʭ ʙʦʣʝʩʪʠ, 

ʘʪʦʧʠʿʝ, ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʧʨʦʪʝʠʥʘ ʂʣʘʨʘ ˂ʝʣʠʿʘ ʫ ʩʝʨʫʤʫ, ʢʘʦ ʠ ʙʠʦʤʘʨʢʝʨʘ ʊʅ2 

ʦʜʛʦʚʦʨʘ, ʮʠʪʦʢʠʥʘ ʠʤʫʥʦʨʝʛʫʣʘʮʠʿʝ ʠ RSV ʠʥʬʝʢʮʠʿʝ,. ʋ ʫʟʨʘʩʪʫ ʦʜ ʩʝʜʘʤ ʛʦʜʠʥʘ 

ʘʥʘʣʠʟʠʨʘʥʦ ʿʝ ʧʦʩʪʦʿʘˁʝ ʜʠʿʘʛʥʦʟʝ ʙʦʣʝʩʪʠ ʜʦˁʠʭ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ.  

 

3.2 ʇʦʧʫʣʘʮʠʿʘ ʢʦʿʘ ʩʝ ʠʩʪʨʘʞʫʿʝ 

 ʋ ʩʪʫʜʠʿʫ ʿʝ ʫʢˀʫʯʝʥʦ 163 ʟʜʨʘʚʝ ʜʝʮʝ ʫʟʨʘʩʪʘ ʦʜ 5 ʜʦ 24 ʤʝʩʝʮʘ ʩʘ ʪʝʨʠʪʦʨʠʿʝ 

ʂʨʘʛʫʿʝʚʮʘ ʫ ʧʝʨʠʦʜʫ ʦʜ 2009-2011. ʛʦʜʠʥʝ. ʉʣʫʯʘʿʥʠ ʫʟʦʨʘʢ ʦʙʝʟʙʝʹʝʥ ʿʝ ʫʢˀʫʯʠʚʘˁʝʤ 

ʜʝʮʝ ʢʦʿʘ ʩʫ ʥʘ ʧʨʝʚʝʥʪʠʚʥʠ ʧʨʝʛʣʝʜ ʜʦʣʘʟʠʣʘ ʿʝʜʥʠʤ ʜʘʥʦʤ ʫ ʥʝʜʝˀʠ (ʧʝʪʢʦʤ ʫ ɼʦʤ 

ɿʜʨʘʚˀʘ ʠ ʧʦʥʝʜʝˀʢʦʤ ʫ ʀʥʩʪʠʪʫʪ ʟʘ ʿʘʚʥʦ ʟʜʨʘʚˀʝ ʂʨʘʛʫʿʝʚʘʮ (ʀɿɱɿ)). ʀʟʚʦʨʠ 

ʧʦʜʘʪʘʢʘ ʩʫ: ʥʝʩʪʘʥʜʘʨʜʠʟʦʚʘʥʠ ʘʥʢʝʪʥʠ ʫʧʠʪʥʠʢ ʠ ʙʘʟʘ ʧʦʜʘʪʘʢʘ ɼʦʤʘ ʟʜʨʘʚˀʘ 

ʂʨʘʛʫʿʝʚʘʮ. ʀʩʢˀʫʯʫʿʫ˂ʠ ʢʨʠʪʝʨʠʿʫʤʠ ʙʠʣʠ ʩʫ: ʧʨʚʠ ʧʝʜʠʿʘʪʨʠʿʩʢʠ ʢʫʨʘʪʠʚʥʠ ʧʨʝʛʣʝʜ 

ʟʙʦʛ ʙʠʣʦ ʢʦʿʝ ʙʦʣʝʩʪʠ ʫ ʧʝʨʠʦʜʫ ʦʜ 3 ʥʝʜʝˀʝ ʧʨʝ ʫʢˀʫʯʠʚʘˁʘ ʫ ʩʪʫʜʠʿʫ, ʙʠʣʦ ʢʦʿʘ 

ʩʠʩʪʝʤʩʢʘ ʪʝʨʘʧʠʿʘ ʠ ʧʦʜʘʪʘʢ ʦ ʧʨʝʜʭʦʜʥʦʿ ʙʦʣʝʩʪʠ ʫʨʠʥʘʨʥʦʛ ʪʨʘʢʪʘ. ʅʠ ʿʝʜʥʦ ʜʝʪʝ ʫ 

ʠʩʧʠʪʠʚʘʥʦʿ ʛʨʫʧʠ ʥʠʿʝ ʠʤʘʣʦ ʙʨʦʥʭʦʧʫʣʤʦʥʘʣʥʫ ʜʠʩʧʣʘʟʠʿʫ ʥʠʪʠ ʧʘʨʘʟʠʪʦʟʫ. ʇʦʜʘʮʠ 

ʦ ʙʦʣʝʩʪʠʤʘ ʜʦˁʠʭ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʪʦʢʦʤ 2016. ʛʦʜʠʥʝ ʧʨʠʢʫʧˀʘʥʠ ʩʫ ʠʟ ʙʘʟʝ 

ʧʦʜʘʪʘʢʘ: ɼʦʤʘ ʟʜʨʘʚˀʘ, ʆʜʝˀʝˁʘ ʟʘ ʩʪʘʪʠʩʪʠʢʫ ʀɿɱɿ ʦ ʭʦʩʧʠʪʘʣʠʟʦʚʘʥʠʤ ʧʘʮʠʿʝʥʪʠʤʘ 

ʫ ʂʎ ʂʨʘʛʫʿʝʚʘʮ, ʧʘʮʠʿʝʥʘʪʘ ʆʜʝˀʝˁʘ ʟʘ ʘʣʝʨʛʦʣʦʛʠʿʫ ʠ ʠʤʫʥʦʣʦʛʠʿʫ ʀɿɱɿ, ʢʘʦ ʠ 

ʧʨʠʚʘʪʥʝ ʧʝʜʠʿʘʪʨʠʿʩʢʝ ʦʨʜʠʥʘʮʠʿʝ ʜʨ ɹʘʥʢʦʚʠ˂ ʫ ʂʨʘʛʫʿʝʚʮʫ. ɿʘ 2016. ʛʦʜʠʥʫ ʦʙʨʘʹʝʥʦ 

ʿʝ 161 ʜʝʪʝ ʧʨʦʩʝʯʥʦʛ ʫʟʨʘʩʪʘ 7 ʛʦʜʠʥʘ (range 3, min 6, max 9). ɿʘ ʜʚʦʿʝ ʜʝʮʝ ʥʠʿʝ ʙʠʣʦ 

ʧʦʜʘʪʘʢʘ ʥʠ ʫ ʿʝʜʥʦʿ ʦʜ ʘʥʘʣʠʟʠʨʘʥʠʭ ʙʘʟʘ. 

 

3.3 ʋʟʦʨʢʦʚʘˁʝ 

ɼʝʮʘ ʩʫ ʫʟ ʧʨʠʩʪʘʥʘʢ ʨʦʜʠʪʝˀʘ ʫʢˀʫʯʠʚʘʥʘ ʫ ʩʪʫʜʠʿʫ ʥʘ ʧʨʝʚʝʥʪʠʚʥʦʤ 

ʧʝʜʠʿʘʪʨʠʿʩʢʦʤ ʧʨʝʛʣʝʜʫ ʧʨʠ ʚʘʢʮʠʥʘʮʠʿʠ/ʨʝʚʘʢʮʠʥʘʮʠʿʠ (ʩʚʘʢʦʛ ʧʝʪʢʘ) ʠʣʠ ʧʨʠ 

ʧʨʝʚʝʥʪʠʚʥʦʤ ʩʘʚʝʪʦʜʘʚʥʦʤ ʨʘʜʫ ʫ ʆʜʝˀʝˁʫ ʟʘ ʘʣʝʨʛʦʣʦʛʠʿʫ ʠ ʠʤʫʥʦʣʦʛʠʿʫ ʀɿɱɿ 

ʂʨʘʛʫʿʝʚʘʮ (ʩʚʘʢʦʛ ʧʦʥʝʜʝˀʢʘ). ʂʦʜ ʜʝʮʝ ʩʪʘʨʦʩʪʠ 5 ʜʦ 24 ʤʝʩʝʮʘ ʢʨʚ ʿʝ ʫʟʠʤʘʥʘ ʫ ɼʦʤʫ 

ʟʜʨʘʚˀʘ ʧʨʠʣʠʢʦʤ ʨʝʜʦʚʥʝ ʢʦʥʪʨʦʣʝ ʢʦʤʧʣʝʪʥʝ ʢʨʚʥʝ ʩʣʠʢʝ ʠʣʠ ʫ ʀɿɱɿ ʂʨʘʛʫʿʝʚʘʮ 

ʧʨʠʣʠʢʦʤ ʫʟʠʤʘˁʘ ʢʨʚʠ ʟʘ ʠʥʜʠʢʦʚʘʥʝ ʘʥʘʣʠʟʝ ʧʦʪʨʝʙʥʝ ʟʘ ʘʜʝʢʚʘʪʥʠ ʩʘʚʝʪ ʫ ʮʠˀʫ 

ʧʨʝʚʝʥʮʠʿʝ ʠʤʫʥʩʢʠʭ ʙʦʣʝʩʪʠ ʢʦʜ ʜʝʮʝ. ʋʟʦʨʮʠ ʩʝʨʫʤʘ ʩʫ ʩʢʣʘʜʠʰʪʝʥʠ ʥʘ -80ʉ
0
 ʜʦ 
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ʠʟʚʦʹʝˁʘ ʣʘʙʦʨʘʪʦʨʠʿʩʢʠʭ ʘʥʘʣʠʟʘ ʫ ʣʘʙʦʨʘʪʦʨʠʿʠ ʟʘ ʘʣʝʨʛʠʿʩʢʝ ʙʦʣʝʩʪʠ ʀɿɱɿ 

ʂʨʘʛʫʿʝʚʘʮ.  

 

3.3.1 ʃʘʙʦʨʘʪʦʨʠʿʩʢʝ ʘʥʘʣʠʟʝ  

ʃʘʙʦʨʘʪʦʨʠʿʩʢʝ ʘʥʘʣʠʟʝ ʚʨʰʝʥʝ ʩʫ ʩʘ ʰʠʬʨʦʚʘʥʠʤ ʫʟʦʨʮʠʤʘ ʩʝʨʫʤʘ, ʙʝʟ ʫʚʠʜʘ 

ʦʩʦʙʝ ʢʦʿʘ ʠʟʚʦʜʠ ʪʝʩʪ ʫ ʧʨʝʜʭʦʜʥʦ ʥʘʚʝʜʝʥʝ ʧʦʜʘʪʢʝ. ʈʘʟʣʠʯʠʪʠ ʙʨʦʿ ʫʨʘʹʝʥʠʭ ʘʥʘʣʠʟʘ 

ʪʘʢʦʹʝ ʿʝ ʠʤʘʦ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʩʣʫʯʘʿʥʦʛ ʫʟʦʨʢʦʚʘˁʘ, ʿʝʨ ʿʝ ʨʘʟʣʦʛ ʟʘ ʪʦ ʙʠʣʘ ʨʘʟʣʠʯʠʪʘ 

ʢʦʣʠʯʠʥʘ ʫʟʦʨʢʘ ʫ ʙʘʥʮʠ ʩʝʨʫʤʘ ʀɿɱɿ ʂʨʘʛʫʿʝʚʘʮ.  

 ʋʪʚʨʹʠʚʘˁʝ ʘʪʦʧʠʿʝ ʫʨʘʹʝʥʦ ʿʝ ʢʦʜ 163 ʜʝʮʝ ʜʝʪʝʢʮʠʿʦʤ ʩʧʝʮʠʬʠʯʥʠʭ IgE ʫ 

ʩʝʨʫʤʫ ʢʚʘʣʠʪʘʪʠʪʚʥʠʤ ʤʫʣʪʠʪʝʩʪʦʤ Phadiatop infant (cut off Ó0,35kUA/l). ɸʣʝʨʛʝʥʠ, ʥʘ 

ʢʦʿʝ ʩʝ Phadiatop infant ï ʪʝʩʪʦʤ ʫʪʚʨʹʫʿʝ ʧʨʠʩʫʩʪʚʦ ʩʧʝʮʠʬʠʯʥʠʭ IgE ʩʫ ʧʨʦʪʝʠʥʠ: 

ʙʝʣʘʥʮʘ, ʢʨʘʚˀʝʛ ʤʣʝʢʘ, ʢʠʢʠʨʠʢʠʿʘ, ʨʘʯʠ˂ʘ, ʜʣʘʢʝ ʤʘʯʢʝ ʠ ʧʩʘ, ʛʨʠˁʝ, ʧʦʣʝʥʘ ʩʨʝʙʨʥʝ 

ʙʨʝʟʝ, ʤʘʯʠʿʝʛ ʨʝʧʢʘ, ʘʤʙʨʦʟʠʿʝ ʠ ʢʦʧʨʠʚʝ. Phadiatop infant ʪʝʩʪ ʿʝ ʨʘʹʝʥ in vitro 

ʠʤʫʥʦʬʣʫʦʨʝʩʮʝʥʪʥʦʤ ʪʝʭʥʠʢʦʤ (ʝʥʛ. Fluorescent Immunassay, FIA) ʥʘ Immunocap-100 

ʘʧʘʨʘʪʫ (Phadia AB, Uppsala, Sweden). ʀʩʪʦʤ ʪʝʭʥʠʢʦʤ ʩʫ ʦʜʨʝʹʝʥʝ ʠ ʩʝʨʫʤʩʢʝ 

ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʫʢʫʧʥʠʭ IgE (n=163) ʠ ɽʉʈ-ʘ (n=145). ʀʩʧʠʪʠʚʘʥʫ ʛʨʫʧʫ ʯʠʥʠʣʘ ʩʫ ʜʝʮʘ 

ʩʘ ʘʪʦʧʠʿʦʤ ʦʜʥʦʩʥʦ ʜʝʮʘ ʩʘ ʧʦʟʠʪʠʚʥʠʤ Phadiatop infant-ʪʝʩʪʦʤ, ʪʿ ʜʝʮʘ ʢʦʜ ʢʦʿʠʭ ʿʝ 

ʫʪʚʨʹʝʥʘ ʩʝʨʫʤʩʢʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘʤʘ ʩʧʝʮʠʬʠʯʥʠʭ IgE ʫ ʢʦʥʮʝʥʪʨʘʮʠʿʠ Ó0,35kUA/l, 

n=53. ʂʦʥʪʨʦʣʥʫ ʛʨʫʧʫ ʯʠʥʠʣʘ ʩʫ ʜʝʮʘ ʙʝʟ ʘʪʦʧʠʿʝ ʦʜʥʦʩʥʦ ʜʝʮʘ ʢʦʜ ʢʦʿʠʭ ʩʧʝʮʠʬʠʯʥʘ 

IgE aʥʪʠʪʝʣʘ ʫ ʩʝʨʫʤʫ ʥʠʩʫ ʜʦʢʘʟʘʥʘ ʫ ʢʦʥʮʝʥʪʨʘʮʠʿʠ  Ó0,35kUA/L, ʦʜʥʦʩʥʦ ʢʦʜ ʢʦʿʠʭ 

ʿʝ Phadiatop infant-ʪʝʩʪ ʙʠʦ ʥʝʛʘʪʠʚʘʥ, n=110. 

 ʂʦʥʮʝʥʪʨʘʮʠʿʝ CC16 ʫ ʩʝʨʫʤʫ ʦʜʨʝʹʠʚʘʥʝ ʩʫ ʢʚʘʥʪʠʪʘʪʠʚʥʠʤ ʠʤʫʥʦʝʥʟʠʤʩʢʠʤ 

ʪʝʩʪʦʤ (ʝʥʛ.ɽnzyme Linked Immunosorbent Assay, ELISA)ï Human Clara Cell protein 

ELISA, ʧʨʦʠʟʚʦʹʘʯʘ BioVendor Laboratorni medicina a.s Modrice, Czech Republic. ʊʝʩʪ ʿʝ 

ʦʧʪʠʤʘʣʘʥ ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʭʫʤʘʥʦʛ ʧʨʦʪʝʠʥʘ ʂʣʘʨʘ ˂ʝʣʠʿʘ 2-100ng/ml. ʇʨʝʤʘ 

ʧʦʜʘʮʠʤʘ ʧʨʦʠʟʚʦʹʘʯʘ ʘʥʪʠʪʝʣʘ ʢʦʿʘ ʩʝ ʢʦʨʠʩʪʝ ʫ ʦʚʦʤ ʪʝʩʪʫ ʩʫ ʩʧʝʮʠʬʠʯʥʘ ʟʘ ʭʫʤʘʥʠ 

ʧʨʦʪʝʠʥ ʂʣʘʨʘ ˂ʝʣʠʿʘ ʠ ʥʝ ʧʦʩʪʦʿʠ ʫʢʨʰʪʝʥʘ ʨʝʘʢʪʠʚʥʦʩʪ ʩʘ ʮʠʪʦʢʠʥʠʤʘ ʢʦʿʠ ʙʠ ʤʦʛʣʠ 

ʙʠʪʠ ʧʨʠʩʫʪʥʠ ʫ ʭʫʤʘʥʦʤ ʩʝʨʫʤʫ. ʆʩʥʦʚʥʠ ʩʪʘʥʜʘʨʜ (100ng/ml) ʜʦʙʠʿʝʥ ʿʝ ʜʦʜʘʚʘˁʝʤ 

ʨʘʟʙʣʘʞʠʚʘʯʘ ʫ ʣʠʦʬʠʣʠʟʦʚʘʥ ʉʉ16 ʧʨʦʪʝʠʥ, ʘ ʧʨʘʚˀʝˁʝ ʦʩʪʘʣʠʭ ʩʪʘʥʜʘʨʜʘ ʜʦʙʠʿʝʥʦ 

ʿʝ ʜʚʦʩʪʨʫʢʠʤ ʨʘʟʙʣʘʞʠʚʘˁʝʤ. ʋ ʪʦʢʫ ʧʨʦʮʝʜʫʨʝ ʩʪʘʥʜʘʨʜʠ ʠ ʫʟʦʨʮʠ ʩʝʨʫʤʘ ʩʫ 

ʨʘʟʙʣʘʞʝʥʠ 25x ʦʨʠʛʠʥʘʣʥʠʤ ʨʘʟʙʣʘʞʠʚʘʯʝʤ (5ɛl ʫʟʦʨʢʘ + 120ɛl ʨʘʟʙʣʘʞʠʚʘʯ) ʠ ʫ 

ʢʦʣʠʯʠʥʠ ʦʜ 100ɛl ʩʪʘʚˀʘʥʠ ʫ ʙʫʥʘʨʯʠ˂ʝ ʧʣʦʯʝ ʦʙʣʦʞʝʥʝ ʧʦʣʠʢʣʦʥʩʢʠʤ ʘʥʪʠʪʝʣʠʤʘ 

ʧʨʝʤʘ ʭʫʤʘʥʦʤ ʧʨʦʪʝʠʥʫ ʂʣʘʨʘ ˂ʝʣʠʿʘ. ʅʘʢʦʥ ʠʥʢʫʙʘʮʠʿʝ ʦʜ ʿʝʜʥʦʛ ʩʘʪʘ ʥʘ ʩʦʙʥʦʿ 
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ʪʝʤʧʝʨʘʪʫʨʠ ʠ ʠʩʧʠʨʘˁʘ, ʜʦʜʘʪʦ ʿʝ 100ɛl, ʙʠʦʪʠʥʦʤ ʦʙʝʣʝʞʝʥʠʭ, ʧʦʣʠʢʣʦʥʩʢʠʭ 

ʘʥʪʠʪʝʣʘ ʧʨʝʤʘ ʭʫʤʘʥʦʤ ʧʨʦʪʝʠʥʫ ʂʣʘʨʘ ˂ʝʣʠʿʘ ʠ ʧʦʩʣʝ ʠʥʢʫʙʘʮʠʿʝ ʦʜ ʿʝʜʥʦʛ ʩʘʪʘ 

ʜʦʜʘʪʦ ʿʝ 100ɛl ʢʦˁʫʛʘʪʘ ʩʪʨʝʧʪʘʚʠʜʠʥʘ ʠ ʧʝʨʦʢʩʠʜʘʟʝ (HRP), ʢʦʿʠ ʿʝ ʠʥʢʫʙʠʨʘʥ ʿʝʜʘʥ 

ʩʘʪ.  ʇʦʩʣʝ ʜʦʜʘʚʘˁʘ 100ɛl ʨʘʩʪʚʦʨʘ ʩʫʙʩʪʨʘʪʘ (H2O2 ʠ ʪʝʪʨʘ-ʤʝʪʠʣ-ʙʝʥʟʠʜʠʥʘï ʊʄɹ) 

ʠ ʠʥʢʫʙʘʮʠʿʝ ʦʜ 10 ʤʠʥʫʪʘ ʫ ʤʨʘʯʥʦʿ ʩʨʝʜʠʥʠ, ʨʝʘʢʮʠʿʘ ʿʝ ʩʪʦʧʠʨʘʥʘ ʩʘ 100ɛl ʢʠʩʝʣʠʥʝ. 

ʀʥʪʝʥʟʠʪʝʪ ʙʦʿʝ ʿʝ ʧʨʦʧʦʨʮʠʦʥʘʣʘʥ ʢʦʥʮʝʥʪʨʘʮʠʿʠ ʧʨʦʪʝʠʥʘ ʂʣʘʨʘ ˂ʝʣʠʿʘ ʠ 

ʬʦʪʦʤʝʪʨʠʿʩʢʠ ʿʝ ʤʝʨʝʥ ʫ ʧʝʨʠʦʜʫ ʦʜ 7-8 ʤʠʥʫʪʘ ʦʜ ʟʘʫʩʪʘʚˀʘˁʘ ʨʝʘʢʮʠʿʝ. ʆʧʪʠʯʢʘ 

ʛʫʩʪʠʥʘ ʿʝ ʦʯʠʪʘʚʘʥʘ ʥʘ 405nm ʩʘ ʨʝʬʝʨʝʥʪʥʦʤ ʪʘʣʘʩʥʦʤ ʜʫʞʠʥʦʤ ʦʜ 630 nm. ʉʝʨʫʤʩʢʝ 

ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʧʨʦʪʝʠʥʘ ʜʦʙʠʿʝʥʝ ʩʫ ʩʦʬʪʚʝʨʩʢʠʤ ʧʨʦʛʨʘʤʦʤ 4PL (ʝʥʛ. 4 Parameter 

Logistics) ʤʝʪʦʜʝ, ʢʦʿʘ ʧʦʜʨʘʟʫʤʝʚʘ ʢʦʥʩʪʨʫʠʩʘˁʝ ʩʪʘʥʜʘʨʜʥʝ ʢʨʠʚʝ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ 

ʦʩʥʦʚʫ ʦʧʪʠʯʢʠʭ ʛʫʩʪʠʥʘ ʩʪʘʥʜʘʨʜʘ ʫ ʣʦʛʘʨʠʪʘʤʩʢʦʿ ʩʢʘʣʠ, ʢʦʿʫ ʯʠʥʠ ʘʣʛʦʨʠʪʘʤ ʦʜ 

ʥʘʿʤʘˁʝ 4 ʧʘʨʘʤʝʪʨʘ. ʋʢʫʧʘʥ ʙʨʦʿ ʨʝʟʫʣʪʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʧʨʦʪʝʠʥʘ ʂʣʘʨʘ ˂ʝʣʠʿʘ, ʢʦʿʠ 

ʩʫ ʫʢˀʫʯʝʥʠ ʫ ʠʩʪʨʘʞʠʚʘˁʝ, ʙʠʦ ʿʝ 163.   

 ʂʦʥʮʝʥʪʨʘʮʠʿʝ TNFŬ ʫ ʩʝʨʫʤʫ ʦʜʨʝʹʠʚʘʥʝ ʩʫ ʢʚʘʥʪʠʪʘʪʠʚʥʠʤ ʠʤʫʥʦʝʥʟʠʤʩʢʠʤ 

ʪʝʩʪʦʤ ïHuman TNFŬ ELISA MAX
TM

 Deluxe Sets ʧʨʦʠʟʚʦʹʘʯʘ BioLegend, San Diego, USA.  

ʋ ʙʫʥʘʨʯʠ˂ʠʤʘ ʥʘ ʧʨʘʟʥʦʿ ʧʣʦʯʠ ʫ ʪʦʢʫ 16 ʩʘʪʠ ʥʘ +4
0
ʉ ʠʥʢʫʙʠʨʘʥʘ ʩʫ ʩʧʝʮʠʬʠʯʥʘ 

ʤʦʥʦʢʣʦʥʩʢʘ ʘʥʪʠʪʝʣʘ ʧʨʝʤʘ ʭʫʤʘʥʦʤ TNFŬ. ʅʘʢʦʥ ʠʩʧʠʨʘˁʘ ʩʝ ʫ ʩʚʘʢʠ ʙʫʥʘʨʯʠ˂ 

ʩʪʘʚˀʘʣʦ ʧʦ 200ɛl ʦʨʠʛʠʥʘʣʥʦʛ ʨʘʟʙʣʘʞʠʚʘʯʘ ʨʘʜʠ ʙʣʦʢʠʨʘˁʘ ʥʝʩʧʝʮʠʬʠʯʥʦʛ 

ʚʝʟʠʚʘˁʘ, ʫʟ ʠʥʢʫʙʘʮʠʿʫ ʫ ʪʦʢʫ ʿʝʜʥʦʛ ʩʘʪ. ʇʦʩʣʝ ʨʝʢʦʥʩʪʠʪʫʮʠʿʝ ʦʩʥʦʚʥʦʛ 

ʣʠʦʬʠʣʠʟʦʚʘʥʦʛ ʩʪʘʥʜʘʨʜʘ ʭʫʤʘʥʦʛ TNFŬ, ʥʘʧʨʘʚˀʝʥʠ ʩʫ ʦʩʪʘʣʠ ʩʪʘʥʜʘʨʜʠ 

ʜʚʦʩʪʨʫʢʠʤ ʨʘʟʙʣʘʞʠʚʘˁʝʤ (250, 125, 62,5, 31,3, 15,6, 7,8, 3,9pg/ml ʠ 0 - ʧʫʬʝʨ). ʇʦ 

100ɛl ʩʪʘʥʜʘʨʜʘ ʠ ʩʝʨʫʤʘ ʜʦʜʘʪʦ ʿʝ ʫ ʙʫʥʘʨʯʠ˂ʝ ʠ ʠʥʢʫʙʠʨʘʥʦ ʿʝ ʜʚʘ ʩʘʪʘ, ʘ ʥʘʢʦʥ 

ʠʩʧʠʨʘˁʘ ʜʦʜʘʪʘ ʩʫ ʜʝʪʝʢʮʠʦʥʘ ʘʥʪʠʪʝʣʘ ʧʨʝʤʘ TNFŬ. ʇʦʩʣʝ ʿʝʜʥʦʛ ʩʘʪʘ ʜʦʜʘʪʦ ʿʝ 

100ɛl  ɸʚʠʜʠʥ-HRP, ʘ ʧʦʩʣʝ 30 ʤʠʥʫʪʘ ʠ 100ɛl ʊMɹ-ʘ. ɽʥʟʠʤʩʢʘ ʨʝʘʢʮʠʿʘ ʿʝ ʩʪʦʧʠʨʘʥʘ 

ʧʦʩʣʝ 15 ʤʠʥʫʪʘ ʩʘ 100ɛl  2N H2SO4. ʀʥʪʝʥʟʠʪʝʪ ʜʦʙʠʿʝʥʝ ʞʫʪʝ ʙʦʿʝ ʿʝ ʧʨʦʧʦʨʮʠʦʥʘʣʘʥ 

ʥʠʚʦʫ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʭʫʤʘʥʦʛ TNFŬ ʠ ʬʦʪʦʤʝʪʨʠʿʩʢʠ ʩʝ ʦʯʠʪʘʚʘ ʫ ʧʝʨʠʦʜʫ ʦʜ 30 

ʤʠʥʫʪʘ ʦʜ ʟʘʫʩʪʘʚˀʘˁʘ ʨʝʘʢʮʠʿʝ. ʉʝʨʫʤʩʢʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ TNFŬ ʜʦʙʠʿʝʥʝ ʩʫ  

ʩʦʬʪʚʝʨʩʢʠʤ ʧʨʦʛʨʘʤʦʤ ʢʦʿʘ ʧʦʜʨʘʟʫʤʝʚʘ ʢʦʥʩʪʨʫʠʩʘˁʝ ʩʪʘʥʜʘʨʜʥʝ ʢʨʠʚʝ 

ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ ʦʩʥʦʚʫ ʦʧʪʠʯʢʠʭ ʛʫʩʪʠʥʘ ʩʪʘʥʜʘʨʜʘ ʫ ʣʦʛʘʨʠʪʘʤʩʢʦʿ ʩʢʘʣʠ ʢʦʿʫ ʯʠʥʠ 

ʘʣʛʦʨʠʪʘʤ ʦʜ 7 ʧʘʨʘʤʝʪʨʘ. ʋʢʫʧʘʥ ʙʨʦʿ ʨʝʟʫʣʪʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʿʝ TNFŬ, ʢʦʿʠ ʩʫ 

ʫʢˀʫʯʝʥʠ ʫ ʠʩʪʨʘʞʠʚʘˁʝ, ʙʠʦ ʿʝ 66.   

 ʂʦʥʮʝʥʪʨʘʮʠʿʝ TSLP ʫ ʩʝʨʫʤʫ ʦʜʨʝʹʠʚʘʥʝ ʩʫ ʢʚʘʥʪʠʪʘʪʠʚʥʠʤ ʠʤʫʥʦʝʥʟʠʤʩʢʠʤ 

ʪʝʩʪʦʤ ï Human TSLP ELISA MAX
TM

 Deluxe Sets ʧʨʦʠʟʚʦʹʘʯʘ BioLegend, San Diego, USA. 
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ʋ ʙʫʥʘʨʯʠ˂ʝ ʥʘ ʧʨʘʟʥʦʿ ʧʣʦʯʠ ʫ ʪʦʢʫ 16 ʩʘʪʠ ʥʘ +4
0
ʉ ʠʥʢʫʙʠʨʘʥʘ ʩʫ ʩʧʝʮʠʬʠʯʥʘ 

ʤʦʥʦʢʣʦʥʩʢʘ ʘʥʪʠʪʝʣʘ ʧʨʝʤʘ ʭʫʤʘʥʦʤ TSLP. ʇʦʩʣʝ ʠʩʧʠʨʘˁʘ ʩʝ, ʨʘʜʠ ʙʣʦʢʠʨʘˁʘ 

ʥʝʩʧʝʮʠʬʠʯʥʦʛ ʚʝʟʠʚʘˁʘ, ʫ ʩʚʘʢʠ ʙʫʥʘʨʯʠ˂ ʩʪʘʚˀʘʣʦ ʧʦ 200ɛl ʦʨʠʛʠʥʘʣʥʦʛ 

ʨʘʟʙʣʘʞʠʚʘʯʘ, ʘ ʧʣʦʯʝ ʩʫ ʠʥʢʫʙʠʨʘʥʝ ʿʝʜʘʥ ʩʘʪ. ʇʦʩʣʝ ʨʝʢʦʥʩʪʠʪʫʮʠʿʝ ʦʩʥʦʚʥʦʛ 

ʣʠʦʬʠʣʠʟʦʚʘʥʦʛ ʩʪʘʥʜʘʨʜʘ ʥʘʧʨʘʚˀʝʥʠ ʩʫ ʦʩʪʘʣʠ ʩʪʘʥʜʘʨʜʠ ʜʚʦʩʪʨʫʢʠʤ 

ʨʘʟʙʣʘʞʠʚʘˁʝʤ (250, 125, 62,5, 31,3, 15,6, 7,8, 3,9pg/ml ʠ 0 - ʧʫʬʝʨ). ʇʦ 100ɛl ʩʪʘʥʜʘʨʜʘ 

ʠ ʩʝʨʫʤʘ ʜʦʜʘʪʦ ʿʝ ʫ ʙʫʥʘʨʯʠ˂ʝ ʠ ʠʥʢʫʙʠʨʘʥʦ ʿʝ ʜʚʘ ʩʘʪʘ ʥʘ ʩʦʙʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ, ʘ ʧʦʩʣʝ 

ʠʩʧʠʨʘˁʘ ʩʫ ʜʦʜʘʪʘ ʜʝʪʝʢʮʠʦʥʘ ʘʥʪʠʪʝʣʘ. ʇʦʩʣʝ ʠʥʢʫʙʘʮʠʿʝ ʦʜ ʿʝʜʥʦʛ ʩʘʪʘ  ʜʦʜʘʪʦ ʿʝ 

100 ɛl  ɸʚʠʜʠʥ-HRP, ʘ ʧʦʩʣʝ ʠʥʢʫʙʘʮʠʿʝ ʦʜ 30 ʤʠʥʫʪʘ ʠ 100ɛl ʊMɹ-ʘ.  ɽʥʟʠʤʩʢʘ 

ʨʝʘʢʮʠʿʘ ʿʝ ʩʪʦʧʠʨʘʥʘ ʧʦʩʣʝ 25 ʤʠʥʫʪʘ ʩʘ 100ɛl 2N H2SO4. ʀʥʪʝʥʟʠʪʝʪ ʞʫʪʝ ʙʦʿʝ 

ʧʨʦʧʦʨʮʠʦʥʘʣʘʥ ʿʝ ʥʠʚʦʫ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʭʫʤʘʥʦʛ TSLP ʠ ʬʦʪʦʤʝʪʨʠʿʩʢʠ ʩʝ ʚʨʝʜʥʦʚʘʣʘ 

ʫ ʧʝʨʠʦʜʫ ʦʜ 30 ʤʠʥʫʪʘ ʦʜ ʟʘʫʩʪʘʚˀʘˁʘ ʨʝʘʢʮʠʿʝ. ʆʧʪʠʯʢʘ ʛʫʩʪʠʥʘ ʿʝ ʦʯʠʪʘʚʘʥʘ ʥʘ 

450nm ʩʘ ʨʝʬʝʨʝʥʪʥʦʤ ʪʘʣʘʩʥʦʤ ʜʫʞʠʥʦʤ ʦʜ 600nm. ʉʝʨʫʤʩʢʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ TSLP 

ʜʦʙʠʿʝʥʝ ʩʫ  ʩʦʬʪʚʝʨʩʢʠʤ ʧʨʦʛʨʘʤʦʤ ʢʦʿʘ ʧʦʜʨʘʟʫʤʝʚʘ ʢʦʥʩʪʨʫʠʩʘˁʝ ʩʪʘʥʜʘʨʜʥʝ ʢʨʠʚʝ 

ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ ʦʩʥʦʚʫ ʦʧʪʠʯʢʠʭ ʛʫʩʪʠʥʘ ʩʪʘʥʜʘʨʜʘ ʫ ʣʦʛʘʨʠʪʘʤʩʢʦʿ ʩʢʘʣʠ ʢʦʿʫ ʯʠʥʠ 

ʘʣʛʦʨʠʪʘʤ ʦʜ 6 ʧʘʨʘʤʝʪʨʘ. ʋʢʫʧʘʥ ʙʨʦʿ ʨʝʟʫʣʪʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʿʝ TSLP, ʢʦʿʠ ʩʫ 

ʫʢˀʫʯʝʥʠ ʫ ʠʩʪʨʘʞʠʚʘˁʝ, ʙʠʦ ʿʝ 117.  

  ʂʦʥʮʝʥʪʨʘʮʠʿʝ IL-10 ʫ ʩʝʨʫʤʫ ʦʜʨʝʹʠʚʘʥʝ ʩʫ ʢʚʘʥʪʠʪʘʪʠʚʥʠʤ ʠʤʫʥʦʝʥʟʠʤʩʢʠʤ 

ʪʝʩʪʦʤ ïHuman IL-10 ELISA MAX
TM

 Deluxe Sets ʧʨʦʠʟʚʦʹʘʯʘ BioLegend, San Diego, USA.  

ʋ ʙʫʥʘʨʯʠ˂ʝ ʥʘ ʧʨʘʟʥʦʿ ʧʣʦʯʠ ʫ ʪʦʢʫ 16 ʩʘʪʠ ʥʘ +4
0
ʉ ʠʥʢʫʙʠʨʘʥʘ ʩʫ ʩʧʝʮʠʬʠʯʥʘ 

ʤʦʥʦʢʣʦʥʩʢʘ ʘʥʪʠʪʝʣʘ ʧʨʝʤʘ ʭʫʤʘʥʦʤ IL-10. ʇʦʩʣʝ ʠʩʧʠʨʘˁʘ ʩʝ, ʨʘʜʠ ʙʣʦʢʠʨʘˁʘ 

ʥʝʩʧʝʮʠʬʠʯʥʦʛ ʚʝʟʠʚʘˁʘ, ʫ ʩʚʘʢʠ ʙʫʥʘʨʯʠ˂ ʩʪʘʚˀʘʣʦ ʧʦ 200ɛl ʦʨʠʛʠʥʘʣʥʦʛ 

ʨʘʟʙʣʘʞʠʚʘʯʘ, ʘ ʧʣʦʯʝ ʩʫ ʩʝ ʠʥʢʫʙʠʨʘʣʝ ʿʝʜʘʥ ʩʘʪ ʥʘ ʩʦʙʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ. ʇʦʩʣʝ 

ʨʝʢʦʥʩʪʠʪʫʮʠʿʝ ʦʩʥʦʚʥʦʛ ʣʠʦʬʠʣʠʟʦʚʘʥʦʛ ʩʪʘʥʜʘʨʜʘ ʭʫʤʘʥʦʛ IL-10 ʧʨʘʚˀʝʥʠ ʩʫ ʦʩʪʘʣʠ 

ʩʪʘʥʜʘʨʜʠ ʜʚʦʩʪʨʫʢʠʤ ʨʘʟʙʣʘʞʠʚʘˁʝʤ (250, 125, 62,5, 31,3, 15,6, 7,8, 3,9pg/ml ʠ 0 - 

ʧʫʬʝʨ). ʇʦ 100ɛl ʩʪʘʥʜʘʨʜʘ ʠ ʩʝʨʫʤʘ ʜʦʜʘʪʦ ʿʝ ʫ ʙʫʥʘʨʯʠ˂ʝ ʠ ʠʥʢʫʙʠʨʘʥʦ ʿʝ ʜʚʘ ʩʘʪʘ ʥʘ 

ʩʦʙʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ, ʘ ʥʘʢʦʥ ʠʩʧʠʨʘˁʘ ʜʦʜʘʪʘ ʩʫ ʜʝʪʝʢʮʠʦʥʘ ʘʥʪʠʪʝʣʘ ʧʨʝʤʘ IL-10, ʢʦʿʘ 

ʩʫ ʠʥʢʫʙʠʨʘʥʘ ʿʝʜʘʥ ʩʘʪ ʥʘ ʩʦʙʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ. ʇʦʩʣʝ ʠʩʧʠʨʘˁʘ ʜʦʜʘʪ ʿʝ 100ɛl  

ɸʚʠʜʠʥ-HRP ʠ ʠʥʢʫʙʠʨʘʥ 30 ʤʠʥʫʪʘ, ʘ ʟʘʪʠʤ ʠ 100ɛl ʊMɹ-ʘ. ɽʥʟʠʤʩʢʘ ʨʝʘʢʮʠʿʘ ʿʝ 

ʩʪʦʧʠʨʘʥʘ ʧʦʩʣʝ 15 ʤʠʥʫʪʘ ʩʘ 100ɛl 2N H2SO4. ʀʥʪʝʥʟʠʪʝʪ ʞʫʪʝ ʙʦʿʝ ʧʨʦʧʦʨʮʠʦʥʘʣʘʥ ʿʝ 

ʥʠʚʦʫ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʭʫʤʘʥʦʛ IL-10 ʠ ʬʦʪʦʤʝʪʨʠʿʩʢʠ ʩʝ ʚʨʝʜʥʦʚʘʣʘ ʫ ʧʝʨʠʦʜʫ ʦʜ 30 

ʤʠʥʫʪʘ ʦʜ ʟʘʫʩʪʘʚˀʘˁʘ ʨʝʘʢʮʠʿʝ. ʉʝʨʫʤʩʢʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ IL-10 ʜʦʙʠʿʝʥʝ ʩʫ  

ʩʦʬʪʚʝʨʩʢʠʤ ʧʨʦʛʨʘʤʦʤ ʢʦʿʘ ʧʦʜʨʘʟʫʤʝʚʘ ʢʦʥʩʪʨʫʠʩʘˁʝ ʩʪʘʥʜʘʨʜʥʝ ʢʨʠʚʝ 
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ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ ʦʩʥʦʚʫ ʦʧʪʠʯʢʠʭ ʛʫʩʪʠʥʘ ʩʪʘʥʜʘʨʜʘ ʫ ʣʦʛʘʨʠʪʘʤʩʢʦʿ ʩʢʘʣʠ ʢʦʿʫ ʯʠʥʠ 

ʘʣʛʦʨʠʪʘʤ ʦʜ 7 ʧʘʨʘʤʝʪʨʘ. ʋʢʫʧʘʥ ʙʨʦʿ ʨʝʟʫʣʪʘʪʘ IL-10, ʢʦʿʠ ʩʫ ʫʢˀʫʯʝʥʠ ʫ 

ʠʩʪʨʘʞʠʚʘˁʝ, ʙʠʦ ʿʝ 146.   

 ʂʦʥʮʝʥʪʨʘʮʠʿʝ TGFɓ1 ʫ ʩʝʨʫʤʫ ʦʜʨʝʹʠʚʘʥʝ ʩʫ ʢʚʘʥʪʠʪʘʪʠʚʥʠʤ 

ʠʤʫʥʦʝʥʟʠʤʩʢʠʤ ʪʝʩʪʦʤï DRG ELISA Kit , ʧʨʦʠʟʚʦʹʘʯʘ DRG Instruments GmbH, 

Marburg, Germany. ʇʨʝʤʘ ʧʦʜʘʮʠʤʘ ʧʨʦʠʟʚʦʹʘʯʘ ʥʝ ʧʦʩʪʦʿʠ ʫʢʨʰʪʝʥʘ ʨʝʘʢʪʠʚʥʦʩʪ 

ʩʧʝʮʠʬʠʯʥʠʭ ʘʥʪʠʪʝʣʘ ʧʨʝʤʘ TGFɓ1, ʢʦʿʘ ʩʝ ʢʦʨʠʩʪʝ ʫ ʦʚʦʤ ʪʝʩʪʫ, ʩʘ TGFɓ2 ʠ TGFɓ3. 

ʇʨʝʤʘ ʫʧʫʪʩʪʚʫ ʧʨʦʠʟʚʦʹʘʯʘ ʧʨʝ ʠʟʚʦʹʝˁʘ ʪʝʩʪʘ ʩʝʨʫʤʠ ʩʫ ʨʘʟʙʣʘʞʝʥʠ ʧʫʬʝʨʦʤ ʫ 

ʦʜʥʦʩʫ 1:50 (10ɛl ʩʝʨʫʤʘ + 490ɛl ʦʨʠʛʠʥʘʣʥʦʛ ʧʫʬʝʨʘ), ʘ ʩʪʘʥʜʘʨʜʠ ʩʫ ʜʦʙʠʿʝʥʠ 

ʜʚʦʩʪʨʫʢʠʤ ʨʝʘʟʙʣʘʞʝˁʠʤʘ ʩʘ ʦʨʠʛʠʥʘʣʥʠʤ ʧʫʬʝʨʦʤ ʠ ʪʦ: 600, 300, 150, 75, 38, 

19pg/ml ʠ 0 ï ʧʫʬʝʨ. ʇʦ ʧʨʦʮʝʜʫʨʠ ʘʢʪʠʚʘʮʠʿʝ TGFɓ1, 200ɛl ʩʪʘʥʜʨʘʜʘ ʠ ʫʟʦʨʘʢʘ 

ʩʝʨʫʤʘ ʩʫ ʩʝ ʘʮʠʜʠʬʠʢʦʚʘʣʘ ʩʘ 20ɛl 1N HCl ʫʟ ʤʝʰʘˁʝ ʥʘ ʚʦʨʪʝʢʩʫ, ʘ ʥʘʢʦʥ 15 ʤʠʥʫʪʘ 

ʠʟʚʨʰʝʥʘ ʿʝ ʥʝʫʪʨʘʣʠʟʘʮʠʿʘ ʩʘ 20ɛl 1N NaOH. ʇʦʪʨʝʙʥʘ ʥʝʫʪʨʘʣʥʘ pH ʚʨʝʜʥʦʩʪ 

ʩʪʘʥʜʘʨʜʘ ʠ ʫʟʦʨʘʢʘ ʧʨʦʚʝʨʘʚʘʥʘ ʿʝ ʟʘ ʩʚʘʢʠ ʫʟʦʨʘʢ ʫʥʠʚʝʨʟʘʣʥʠʤ ʣʘʢʤʫʩ ʧʘʧʠʨʦʤ. 

ʉʪʘʥʜʘʨʜʠ ʠ ʩʝʨʫʤʠ ʩʘ pH ʚʨʝʜʥʦʰ˂ʫ ʠʟʤʝʹʫ 7 ʠ 8 ʩʫ ʫ ʢʦʣʠʯʠʥʠ ʦʜ 100ɛl ʩʪʘʚˀʘʥʠ ʫ 

ʙʫʥʘʨʯʠ˂ʝ ʧʣʦʯʝ, ʢʦʿʠ ʩʫ ʦʙʣʦʞʝʥʠ ʧʦʣʠʢʣʦʥʘʣʥʠʤ ʘʥʪʠʪʝʣʠʤʘ ʧʨʝʤʘ TGFɓ1. ʅʘʢʦʥ 

ʧʨʚʝ ʠʥʢʫʙʘʮʠʿʝ ʦʜ 16 ʩʘʪʠ ʥʘ +4
0
ʉ ʠ ʠʩʧʠʨʘˁʘ ʜʦʜʘʪʦ ʿʝ 100 ɛl ʤʦʥʦʢʣʦʥʩʢʠʭ ʤʠʰʠʿʝʛ 

ʘʥʪʠ-TGFɓ1 ʘʥʪʠʪʝʣʘ. ʇʦʩʣʝ ʠʥʢʫʙʘʮʠʿʝ ʦʜ  120 ʤʠʥʫʪʘ ʜʦʜʘʪ ʿʝ  ʢʦˁʫʛʘʪ - 100ɛl ʘʥʪʠ-

ʤʠʰʠʿʠʭ IgG ʘʥʪʠʪʝʣʘ ʢʦˁʫʛʦʚʘʥʘ ʩʘ ʙʠʦʪʠʥʦʤ ʠ ʧʦʩʣʝ ʠʥʢʫʙʘʮʠʿʝ ʦʜ 45 ʤʠʥʫʪʘ ʠ 

ʠʩʧʠʨʘˁʘ ʜʦʜʘʿʝ ʩʝ ʢʦʤʧʣʝʢʩ ʩʪʨʝʧʪʘʚʠʜʠʥʘ ʠ  ʧʝʨʦʢʩʠʜʘʟʝ (HRP) . ʇʦʩʣʝ 45 ʤʠʥʫʪʘ 

ʜʦʜʘʪʦ ʿʝ 100ɛl ʨʘʩʪʚʦʨʘ ʩʫʙʩʪʨʘʪʘ (ʪʝʪʨʘ-ʤʝʪʠʣʙʝʥʟʠʜʠʥʘ ï ʊʄɹ), ʘ ʝʥʟʠʤʩʢʘ ʨʝʘʢʮʠʿʘ 

ʿʝ ʩʪʦʧʠʨʘʥʘ ʧʦʩʣʝ 15 ʤʠʥʫʪʘ ʩʘ 50ɛl ʩʪʦʧ ʩʦʣʫʮʠʿʝ (0,5ʄ H2SO4). ʀʥʪʝʥʟʠʪʝʪ ʙʦʿʝ 

ʧʨʦʧʦʨʮʠʦʥʘʣʘʥ ʿʝ ʥʠʚʦʫ ʢʦʥʮʝʥʪʨʘʮʠʿʝ TGFɓ1 ʠ ʬʦʪʦʤʝʪʨʠʿʩʢʠ ʩʝ ʚʨʝʜʥʫʿʝ ʫʥʫʪʘʨ 10 

ʤʠʥʫʪʘ ʦʜ ʟʘʫʩʪʘʚˀʘˁʘ ʨʝʘʢʮʠʿʝ, ʘ ʦʧʪʠʯʢʘ ʛʫʩʪʠʥʘ ʩʝ ʦʯʠʪʘʚʘ ʥʘ 450nm ʩʘ 

ʨʝʬʝʨʝʥʪʥʦʤ ʪʘʣʘʩʥʦʤ ʜʫʞʠʥʦʤ ʦʜ 600nm. ʋʟ ʧʦʤʦ˂ ʩʦʬʪʚʝʨʩʢʦʛ ʧʨʦʛʨʘʤʘ 

ʠʟʨʘʯʫʥʘʚʘˁʝ ʩʝʨʫʤʩʢʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ TGFɓ1 ʚʨʰʝʥʦ ʿʝ ʘʫʪʦʤʘʪʩʢʠ 4PL (4 Parameter 

Logistics) ʤʝʪʦʜʦʤ ʫʟ ʢʦʨʝʢʮʠʿʫ ʨʘʟʙʣʘʞʝˁʘ. ʋʢʫʧʘʥ ʙʨʦʿ ʨʝʟʫʣʪʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʿʝ 

TGFɓ1, ʢʦʿʠ ʩʫ ʫʢˀʫʯʝʥʠ ʫ ʠʩʪʨʘʞʠʚʘˁʝ, ʙʠʦ ʿʝ 138. 

 ʂʦʥʮʝʥʪʨʘʮʠʿʝ  IgA ʠ IgG ʧʨʝʤʘ RSV ʫ ʩʝʨʫʤʫ ʦʜʨʝʹʠʚʘʥʝ  ʩʫ ʢʚʘʥʪʠʪʘʪʠʚʥʠʤ 

ʠʤʫʥʦʝʥʟʠʤʩʢʠʤ ʪʝʩʪʦʤ SERION ELISA classic, ʧʨʦʠʟʚʦʹʘʯʘ Institut Virion/Serion GmbH, 

Wɦrzburg, Germany. ʉʝʨʫʤʩʢʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʩʧʝʮʠʬʠʯʥʠʭ ʘʥʪʠʪʝʣʘ ʧʨʝʤʘ RSV 

ʠʟʨʘʯʫʥʘʪʝ ʩʫ ʥʘ ʦʩʥʦʚʫ ʚʨʝʜʥʦʩʪʠʦʧʪʠʯʢʠʭ ʛʫʩʪʠʥʘ, 4PL ʤʝʪʦʜʦʤ ʫʟ ʧʦʤʦ˂ 

ʩʦʬʨʪʚʝʨʩʢʦʛ ʧʨʦʛʨʘʤʘ SERION easy base 4PL-Softwarey evaluate. ʋʢʫʧʘʥ ʙʨʦʿ ʨʝʟʫʣʪʘʪʘ 
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ʢʦʥʮʝʥʪʨʘʮʠʿʝ IgA ʧʨʝʤʘ RSVʢʦʿʠ ʩʫ ʫʢˀʫʯʝʥʠ ʫ ʠʩʪʨʘʞʠʚʘˁʝ ʙʠʦ ʿʝ 96, ʘ IgG ʧʨʝʤʘ 

RSVʙʠʦ ʿʝ 113.  

 

3.3.2 ʇʦʜʘʮʠ ʦ ʙʦʣʝʩʪʠʤʘ ʜʦˁʠʭ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ 

ʋ ʫʟʨʘʩʪʫ ʦʜ 5 ʜʦ 24 ʤʝʩʝʮʠ ʘʥʘʣʠʟʦʤ ʙʘʟʘ ʧʦʜʘʪʘʢʘ ɼʦʤʘ ʟʜʨʘʚˀʘ ʥʘ ʦʩʥʦʚʫ 

ʄʝʹʫʥʘʨʦʜʥʝ ʢʣʘʩʠʬʠʢʘʮʠʿʝ ʙʦʣʝʩʪʠ ʬʦʨʤʠʨʘʥʝ ʩʫ ʛʨʫʧʝ ʥʘ ʦʩʥʦʚʫ ʤʘʥʠʬʝʩʪʦʚʘʥʠʭ 

ʙʦʣʝʩʪʠ ʜʦˁʠʭ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʦʜ ʨʦʹʝˁʘ ʜʦ ʪʨʠ ʥʝʜʝˀʝ ʧʨʝ ʫʢˀʫʯʠʚʘˁʘ ʫ ʩʪʫʜʠʿʫ ʠ 

ʪʦ: ʩʘ ʙʦʣʝʩʪʠʤʘ ʜʦˁʠʭ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ (J20ï ʘʢʫʪʥʠ ʙʨʦʥʭʠʪʠʩ, J21ï ʙʨʦʥʭʠʦʣʠʪʠʩ, 

J44.9ï ʭʨʦʥʠʯʥʘ ʦʧʩʪʨʫʢʪʠʚʥʘ ʙʦʣʝʩʪ ʧʣʫ˂ʘ - ʥʝʢʣʘʩʠʬʠʢʦʚʘʥʘ, J45- ʘʩʪʤʘ ʠ J12-18ï 

ʫʧʘʣʝ ʧʣʫ˂ʘ) ʠ ʙʝʟ ʙʦʣʝʩʪʠ ʜʦˁʠʭ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ. ɼʝʮʘ ʩʘ ʜʠʿʘʛʥʦʟʘʤʘ ɱ20 ʠ ɱ21 ʠʤʘʣʘ 

ʩʫ ʘʢʫʪʥʠ ʚʠʟʠʥʛ, ʜʦʢ ʩʫ ʜʝʮʘ ʩʘ ʜʠʿʘʛʥʦʟʘʤʘ ɱ44.9 ʠ ɱ45 ʠʤʘʣʘ ʭʨʦʥʠʯʥʠ ʚʠʟʠʥʛ. 

ʇʦʜʘʮʠ ʦ ʙʦʣʝʩʪʠʤʘ ʢʦʜ ʜʝʮʝ ʢʦʿʘ ʩʫ ʩʝ ʣʝʯʠʣʘ ʫ ʧʨʠʚʘʪʥʠʤ ʟʜʨʘʚʩʪʚʝʥʠʤ ʫʩʪʘʥʦʚʘʤʘ 

ʜʦʙʠʿʝʥʠ ʩʫ ʦʜ ʨʦʜʠʪʝˀʘ ʢʦʿʠ ʩʫ ʘʥʢʝʪʠʨʘʥʠ, ʥʘ ʦʩʥʦʚʫ ʤʝʜʠʮʠʥʩʢʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ 

ʠʟʘʙʨʘʥʦʛ ʧʝʜʠʿʘʪʨʘ, ʤʠʰˀʝˁʘ ʜʝʯʠʿʝʛ ʧʫʣʤʦʣʦʛʘ, ʢʘʦ ʠ ʫʩʤʝʥʠʭ ʧʦʜʘʪʘʢʘ ʦ ʧʨʝʜʭʦʜʥʦ 

ʠʩʧʦˀʝʥʠʤ ʙʦʣʝʩʪʠʤʘ (ʧʝʜʠʿʘʪʘʨ ʿʝ ʢʣʘʩʠʬʠʢʦʚʘʦ ʩʠʤʧʪʦʤʝ ʥʘ: ʘʢʫʪʥʠ ʚʠʟʠʥʛ ï 

ʰʠʰʪʘˁʝ ʫ ʛʨʫʜʠʤʘ ʜʦ ʪʨʠ ʥʝʜʝˀʝ ʣʝʯʝʥʦ ʩʘ ʠʥʭʘʣʘʮʠʿʘʤʘ ʢʨʘʪʢʦʜʝʣʫʿʫ˂ʠʭ 

ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʘ; ʭʨʦʥʠʯʥʠ ʚʠʟʠʥʛ - ʰʠʰʪʘˁʝ ʫ ʛʨʫʜʠʤʘ ʯʝʪʠʨʠ ʠ ʚʠʰʝ ʥʝʜʝˀʘ, 

ʣʝʯʝʥʦ ʥʘʿʤʘˁʝ ʠʥʭʘʣʘʮʠʿʘʤʘ ʢʨʘʪʢʦʜʝʣʫʿʫ˂ʠʭ ʙʨʦʥʭʦʜʠʣʘʪʘʪʦʨʘ; ʣʘʨʠʥʛʠʪʠʩ ï 

ʧʨʦʤʫʢʘʦ ʢʘʰʘˀ ʣʝʯʝʥ ʠʥʭʘʣʘʮʠʿʘʤʘ ʨʘʩʪʚʦʨʘ ʧʘʥʪʦʪʝʥʩʢʝ ʢʠʩʝʣʠʥʝ). ʂʦʥʪʠʥʫʠʨʘʥʠ 

ʚʠʟʠʥʛ ʪʨʠ ʠ ʚʠʰʝ ʤʝʩʝʮʠ ʦʜʨʝʹʝʥ ʿʝ ʥʘ ʦʩʥʦʚʫ ʧʦʩʪʦʿʘˁʘ ʧʨʚʠʭ ʢʫʨʘʪʠʚʥʠʭ ʧʨʝʛʣʝʜʘ 

ʟʙʦʛ ʙʦʣʝʩʪʠ ʜʦˁʠʭ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʥʘ ʢʦʿʝ ʩʫ ʩʝ ʥʘʜʦʚʝʟʠʚʘʣʠ ʢʦʥʪʨʦʣʥʠ ʧʨʝʛʣʝʜʠ, ʘ 

ʰʪʦ ʩʝ ʧʦʥʘʚˀʘʣʦ ʫ ʪʦʢʫ ʥʘʿʤʘˁʝ ʪʨʠ ʤʝʩʝʮʘ. ʋ ʫʟʨʘʩʪʫ ʦʜ 5 ʜʦ 24 ʤʝʩʝʮʠ ʧʨʘ˂ʝʥʝ ʩʫ ʠ 

ʙʦʣʝʩʪʠ ʛʦʨʠˁʠʭ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʠ ʪʦ: ɱ00ï ʘʢʫʪʥʠ ʨʠʥʠʪʠʩ, ɱ02ï ʘʢʫʪʥʠ ʬʘʨʠʥʛʠʪʠʩ, 

ʅ65ï ʘʢʫʪʥʘ ʫʧʘʣʘ ʩʨʝʜˁʝʛ ʫʚʘ, ɱ04ï ʣʘʨʠʥʛʠʪʠʩ.  

ʇʦʜʘʮʠ ʦ ʙʦʣʝʩʪʠʤʘ ʜʦˁʠʭ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʫ ʫʟʨʘʩʪʫ ʦʜ ʩʝʜʘʤ ʛʦʜʠʥʘ, ʪʦʢʦʤ 

2016. ɻʦʜʠʥʝ, ʧʨʠʢʫʧˀʘʥʠ ʩʫ ʠʟ ʙʘʟʝ ʧʦʜʘʪʘʢʘ: ɼʦʤʘ ʟʜʨʘʚˀʘ, ʆʜʝˀʝˁʘ ʟʘ ʩʪʘʪʠʩʪʠʢʫ 

ʀɿɱɿ ʦ ʭʦʩʧʠʪʘʣʠʟʦʚʘʥʠʤ ʧʘʮʠʿʝʥʪʠʤʘ ʫ ʂʎ ʂʨʘʛʫʿʝʚʘʮ, ʧʘʮʠʿʝʥʘʪʘ ʆʜʝˀʝˁʘ ʟʘ 

ʘʣʝʨʛʦʣʦʛʠʿʫ ʠ ʠʤʫʥʦʣʦʛʠʿʫ ʀɿɱɿ, ʢʘʦ ʠ ʧʨʠʚʘʪʥʝ ʧʝʜʠʿʘʪʨʠʿʩʢʝ ʦʨʜʠʥʘʮʠʿʝ ʜʨ 

ɹʘʥʢʦʚʠ˂ ʫ ʂʨʘʛʫʿʝʚʮʫ ʠ ʦʙʫʭʚʘʪʠʣʠ ʩʫ: ɱ20- ʘʢʫʪʥʠ ʙʨʦʥʭʠʪʠʩ, ɱ40- ʭʨʦʥʠʯʥʠ 

ʙʨʦʥʭʠʪʠʩ ʥʝʢʣʘʩʠʬʠʢʦʚʘʥ, ɱ44ï ʭʨʦʥʠʯʥʠ ʦʧʩʪʨʫʢʪʠʚʥʠ ʙʨʦʥʭʠʪʠʩ, ɱ44.1- ʭʨʦʥʠʯʥʠ 

ʦʧʩʪʨʫʢʪʠʚʥʠ ʙʨʦʥʭʠʪʠʩ ʩʘ ʘʢʫʪʥʦʤ ʝʛʟʘʨʮʝʨʙʘʮʠʿʦʤ, ɱ45ï ʘʩʪʤʘ, ɱ15- ʙʘʢʪʝʨʠʿʩʢʘ 

ʫʧʘʣʘ ʧʣʫ˂ʘ, ɱ18- ʫʧʘʣʘ ʧʣʫ˂ʘ ʥʝʫʪʚʨʹʝʥʦʛ ʫʟʨʦʯʥʠʢʘ, R05ï ʢʘʰʘˀ. 
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3.4 ɺʘʨʠʿʘʙʣʝ ʢʦʿʝ ʩʝ ʤʝʨʝ ʫ ʩʪʫʜʠʿʠ  

 ʅʝʟʘʚʠʩʥʝ ʚʘʨʠʿʘʙʣʝ: ʀʥʜʠʚʠʜʫʘʣʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ: ʫʟʨʘʩʪ (ʢʦʥʪʠʥʫʠʨʘʥʘ 

ʠʣʠ ʢʘʪʝʛʦʨʠʩʘʥʘ), ʧʦʣ (0=ʤʫʰʢʠ, 1=ʞʝʥʩʢʠ), ʥʘʯʠʥ ʠʩʭʨʘʥʝ (0=ʩʠʩʘ, 1=ʥʝ ʩʠʩʘ), ʚʨʝʤʝ 

ʧʨʦʪʝʢʣʦ ʦʜ ʧʨʝʩʪʘʥʢʘ ʩʠʩʘˁʘ (0=ʩʠʩʘ, 1=1-3 ʤʝʩʝʮʘ, 2= Ó 4 ʤʝʩʝʮʘ), ʘʣʝʨʛʠʿʘ ʫ 

ʧʦʨʦʜʠʮʠ (0=ʥʝ, 1=ʜʘ); ɹʦʣʝʩʪʠ ʜʦˁʠʭ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ (ʢʘʪʝʛʦʨʠʿʩʢʝ ʚʘʨʠʿʘʙʣʝ): 

ʘʢʫʪʥʠ ʚʠʟʠʥʛ (ɱ20 ʠ ɱ21) (0=ʥʝ, 1=ʜʘ), ʭʨʦʥʠʯʥʠ ʚʠʟʠʥʛ (ɱ44.9 ʠ ɱ45) (0=ʥʝ, 1=ʜʘ), 

ʫʧʘʣʘ ʧʣʫ˂ʘ (ɱ12-18) (0=ʥʝ, 1=ʜʘ) ʠ ʢʦʥʪʠʥʫʠʨʘʥʝ ʚʘʨʠʿʘʙʣʝ: ʙʨʦʿ ʨʝʩʧʠʨʘʪʦʨʥʠʭ 

ʙʦʣʝʩʪʠ ʠ ʢʦʥʮʝʥʪʨʘʮʠʿʝ IgA ʠ IgG ʧʨʝʤʘ RSV ʫ ʩʝʨʫʤʫ; ɸʪʦʧʠʿʘ (ʢʘʪʝʛʦʨʠʿʩʢʘ 

ʚʘʨʠʿʘʙʣʘ): 0=ʙʝʟ ʘʪʦʧʠʿʝ (Phadiatop infant ʥʝʛʘʪʠʚʘʥ, ʩʧʝʮʠʬʠʯʥʘ IgE <0,35kUA/l), 

1=ʘʪʦʧʠʿʘ (Phadiatop infant ʧʦʟʠʪʠʚʘʥ, ʩʧʝʮʠʬʠʯʥʘ IgE Ó0,35kUA/l); ʉʝʨʫʤʩʢʠ 

ʙʠʦʤʘʨʢʝʨʠ: ʢʦʥʪʠʥʫʠʨʘʥʝ ʚʘʨʠʿʘʙʣʝ total IgE (kU/l), ECP (ɛg/l), TNFŬ (pg/ml), TSLP 

(pg/ml), IL -10(pg/ml), TGFɓ1(ng/ml)ʠ ʢʘʪʝʛʦʨʠʿʩʢʝ ʧʨʝʤʘ ʜʦʙʠʿʝʥʠʤ cut off ʚʨʝʜʥʦʩʪʠʤʘ.  

 ɿʘʚʠʩʥʘ ʚʘʨʠʿʘʙʣʘ:  ʢʦʥʮʝʥʪʨʘʮʠʿʘ CC16 ʫ ʩʝʨʫʤʫ (ng/ml). 

3.5 ʉʥʘʛʘ ʩʪʫʜʠʿʝ ʠ ʚʝʣʠʯʠʥʘ ʫʟʦʨʢʘ 

ʉʥʘʛʘ ʩʪʫʜʠʿʝ ʿʝ ʚʝʨʦʚʘʪʥʦ˂ʘ ʜʘ ʩʝ ʦʪʢʨʠʿʝ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʠʩʧʠʪʠʚʘʥʠʭ ʛʨʫʧʘ, ʢʦʿʘ 

ʟʘʠʩʪʘ ʧʦʩʪʦʿʠ ʠ ʠʟʨʘʯʫʥʘʪʘ ʿʝ ʢʦʨʠʰ˂ʝˁʝʤ ʩʪʘʪʠʩʪʠʯʢog ʧʨʦʛʨʘʤa G*Power3. 

ɿʘ ɢ2 ʪʝʩʪʦʚʝ: ʫ ʢʦʿʠʤʘ ʿʝ ʧʦʩʪʠʛʥʫʪʘ ʩʪʘʪʠʩʪʠʯʢʘ ʟʥʘʯʘʿʥʦʩʪ ʩʘ ʚʝʨʦʚʘʪʥʦ˂ʦʤ ʛʨʝʰʢʝ 

(ʨ) <0,05 ʥʘ ʫʟʦʨʢʫ ʦʜ 163 ʠʩʧʠʪʘʥʠʢʘ ʟʘ ʫʯʝʩʪʘʣʦʩʪ ʘʢʫʪʥʦʛ ʨʠʥʠʪʠʩʘ ʫ ʦʜʥʦʩʫ ʥʘ 

ʘʪʦʧʠʿʫ ʟʘ ʙʨʦʿ ʩʪʝʧʝʥʠ ʩʣʦʙʦʜʝ (df) 1 ʠ ʚʝʣʠʢʫ ʿʘʯʠʥʫ ʚʝʟʝ (w=0,66) ʩʥʘʛʘ ʩʪʫʜʠʿʝ ʿʝ 

ʠʟʥʦʩʠʣʘ 97%; ʥʘ ʫʟʦʨʢʫ ʦʜ 53 ʠʩʧʠʪʘʥʠʢʘ ʜʝʮʝ ʩʘ ʘʪʦʧʠʿʦʤ ʟʘ ʫʯʝʩʪʘʣʦʩʪ ʘʢʫʪʥʦʛ ʠ 

ʭʨʦʥʠʯʥʦʛ ʚʠʟʠʥʛʘ ʫ ʦʜʥʦʩʫ ʥʘ ʫʧʘʣʫ ʧʣʫ˂ʘ ʟʘ df2 ʠ ʚʝʣʠʢʫ ʿʘʯʠʥʫ ʚʝʟʝ (w=0,50) ʩʥʘʛʘ 

ʩʪʫʜʠʿʝ ʿʝ 91%; ʥʘ ʫʟʦʨʢʫ ʜʝʮʝ ʙʝʟ ʘʪʦʧʠʿʝ (n=110) ʟʘ ʫʤʝʨʝʥʫ ʿʘʯʠʥʫ ʚʝʟʝ (w=0,3) ʩʥʘʛʘ 

ʩʪʫʜʠʿʝ ʿʝ 81%; ʥʘ ʫʟʦʨʢʫ ʦʜ 66 ʠʩʧʠʪʘʥʠʢʘ ʟʘ ʫʯʝʩʪʘʣʦʩʪ ʙʦʣʝʩʪʠ ʜʦˁʠʭ ʜʠʩʘʿʥʠʭ 

ʧʫʪʝʚʘ ʫ ʦʜʥʦʩʫ ʥʘ ʧʦʣ ʟʘ df1 ʠ ʚʝʣʠʢʫ ʿʘʯʠʥʫ ʚʝʟʝ (w=0,65) ʩʥʘʛʘ ʩʪʫʜʠʿʝ ʿʝ 100%. 

ɿʘ ʪ-ʪʝʩʪʦʚʝ (Mann-Whitney U ʪʝʩʪ) ʫ ʢʦʿʠʤʘ ʿʝ ʧʦʩʪʠʛʥʫʪʘ ʩʪʘʪʠʩʪʠʯʢʘ ʟʥʘʯʘʿʥʦʩʪ 

ʨ<0,05 ʩʘ ʠʢˀʫʯʝˁʝʤ ʛʨʝʰʢʝ ʧʨʚʦʛ ʨʝʜʘ ʠ ʩʘ ʥʝʧʘʨʘʤʝʪʘʨʩʢʦʤ Laplace ʜʠʩʪʨʠʙʫʮʠʿʦʤ 

ʚʘʨʠʿʘʙʣʠ, ʩʥʘʛʘ ʩʪʫʜʠʿʝ ʿʝ ʠʟʥʦʩʠʣʘ: 100% ʥʘ ʫʟʦʨʢʫ ʦʜ 163 ʠʩʧʠʪʘʥʠʢʘ ʟʘ ʨʘʟʣʠʢʫ ʫ 

ʫʢʫʧʥʦʤ IgE ʫ ʦʜʥʦʩʫ ʥʘ ʘʪʦʧʠʿʫ (ʩʘ ʘʪʦʧʠʿʦʤ=53, ʙʝʟ ʘʪʦʧʠʿʝ=110), ʩʘ ʚʝʣʠʢʦʤ ʿʘʯʠʥʦʤ 

ʚʝʟʝ d=0,99; 90,5% ʥʘ ʫʟʦʨʢʫ ʦʜ 29 ʠʩʧʠʪʘʥʠʢʘ ʟʘ ʨʘʟʣʠʢʫ ʫ ʉʉ16 ʫ ʦʜʥʦʩʫ ʥʘ ʘʪʦʧʠʿʫ ʫ 

ʢʦʜ ʞʝʥʩʢʝ ʜʝʮʝ ʢʦʿʘ ʥʝ ʩʠʩʘʿʫ (ʩʘ ʘʪʦʧʠʿʦʤ=16, ʙʝʟ ʘʪʦʧʠʿʝ=27), ʟʘ ʚʝʣʠʢʫ ʿʘʯʠʥʫ ʚʝʟʝ 

d=0,77; 81% ʥʘ ʫʟʦʨʢʫ ʦʜ 19 ʠʩʧʠʪʘʥʠʢʘ ʟʘ ʨʘʟʣʠʢʫ ʫ ʉʉ16 ʫ ʦʜʥʦʩʫ ʥʘ ʘʪʦʧʠʿʫ ʜʝʮʝ ʩʘ 

ʫʧʘʣʦʤ ʧʣʫ˂ʘ ʫ ʫʟʨʘʩʪʫ ʦʜ 8-24 ʤʝʩʝʮʘ (ʩʘ ʘʪʦʧʠʿʦʤ=6, ʙʝʟ ʘʪʦʧʠʿʝ=13), ʟʘ ʚʝʣʠʢʫ 

ʿʘʯʠʥʫ ʚʝʟʝ d=1.04; 84% ʥʘ ʥʘʿʤʘˁʝʤ ʫʟʦʨʢʫ ʦʜ 10 ʠʩʧʠʪʘʥʠʢʘ ʟʘ ʨʘʟʣʠʢʫ ʫ ʉʉ16 ʫ 
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ʦʜʥʦʩʫ ʥʘ ʘʪʦʧʠʿʫ ʜʝʮʝ ʩʘ ʫʧʘʣʦʤ ʧʣʫ˂ʘ ʠ ʭʨʦʥʠʯʥʠʤ ʚʠʟʠʥʛʦʤ ʫ ʫʟʨʘʩʪʫ ʦʜ 8-24 

ʤʝʩʝʮʘ (ʩʘ ʘʪʦʧʠʿʦʤ=5, ʙʝʟ ʘʪʦʧʠʿʝ=5), ʟʘ ʚʝʣʠʢʫ ʿʘʯʠʥʫ ʚʝʟʝ d=1.45.      

ɿʘ z ʪʝʩʪʦʚʝ ʫ ʢʦʿʠʤʘ ʿʝ ʧʦʩʪʠʛʥʫʪʘ ʩʪʘʪʠʩʪʠʯʢʘ ʟʥʘʯʘʿʥʦʩʪ ʨ<0,05 ʩʘ ʠʢˀʫʯʝˁʝʤ 

ʛʨʝʰʢʝ ʧʨʚʦʛ ʨʝʜʘ ʜʦʙʠʿʝʥʘ ʿʝ ʩʥʘʛʘ ʩʪʫʜʠʿʝ ʟʘ ʪʝʩʪʦʚʝ: 1) ʢʦʨʝʣʘʮʠʿʝ: ʥʘ ʫʟʦʨʢʫ ʦʜ 110 

ʠʩʧʠʪʘʥʠʢʘ ʟʘ ʧʦʚʝʟʘʥʦʩʪ ʫʟʨʘʩʪʘ ʠ ʉʉ16 ʢʦʜ ʜʝʮʝ ʙʝʟ ʘʪʦʧʠʿʝ ʟʘ ʫʤʝʨʝʥʫ ʿʘʯʠʥʫ ʚʝʟʝ 

ʩʥʘʛʘ ʩʪʫʜʠʿʝ ʿʝ 82%, ʘ ʟʘ ʧʦʚʝʟʘʥʦʩʪ ʫʟʨʘʩʪʘ ʠ ʉʉ16 ʢʦʜ ʜʝʮʝ ʩʘ ʘʪʦʧʠʿʦʤ ʟʘ ʚʝʣʠʢʫ 

ʿʘʯʠʥʫ ʚʝʟʝ ʩʥʘʛʘ ʩʪʫʜʠʿʝ ʿʝ 80%, ʢʘʦ ʠ ʟʘ ʦʩʪʘʣʝ ʢʦʨʝʣʘʮʠʿʝ ʩʘ ʤʘˁʠʤ ʫʟʦʨʢʦʤ (nÒ16) ʘ 

ʚʝ˂ʦʤ ʿʘʯʠʥʦʤ ʚʝʟʝ (qÓ1,0) ʠ 2) ʣʦʛʠʩʪʠʯʢʝ ʨʝʛʨʝʩʠʿʝ: ʧʨʠ ʜʝʬʠʥʠʩʘˁʫ ʘʪʦʧʠʿʝ ʢʘʦ 

ʬʘʢʪʦʨʘ ʨʠʟʠʢʘ ʟʘ ʉʉ16 Ò4,8ng/ml ʩʘ OR 3,7 ʥʘ ʫʟʦʨʢʫ ʦʜ 68 ʜʝʮʝ ʞʝʥʩʢʦʛ ʧʦʣʘ ʩʥʘʛʘ 

ʩʪʫʜʠʿʝ ʿʝ 83%; ʥʘ ʫʟʦʨʢʫ ʦʜ 72 ʜʝʮʝ ʫʟʨʘʩʪʘ 8-24 ʤʝʩʝʮʘ ʩʥʘʛʘ ʩʪʫʜʠʿʝ ʿʝ 93%  

ɿʘ F ʪʝʩʪʦʚʝ ʣʠʥʝʘʨʥʝ ʨʝʛʨʝʩʠʿʝ:  ʠʩʧʠʪʠʚʘˁʝ ʫʢʫʧʥʦʛ IgE ʢʘʦ ʧʨʝʜʠʢʪʦʨʘ ʙʨʦʿʘ 

ʙʦʣʝʩʪʠ ʜʦˁʠʭ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʥʘ ʫʟʦʨʢʫ ʦʜ 110 ʠʩʧʠʪʘʥʠʢʘ, ʟʘ ʩʣʘʙʫ ʿʘʯʠʥʫ ʚʝʟʝ f
2
 

=0,042, ʩʥʘʛʘ ʩʪʫʜʠʿʝ ʿʝ 60%, ʜʦʢ ʿʝ ʫ ʛʨʫʧʠ ʜʝʮʝ ʩʘ ʘʪʦʧʠʿʦʤ ʠʩʧʠʪʠʚʘˁʝ TSLP ʢʘʦ 

ʧʨʝʜʠʢʪʦʨʘ ʙʨʦʿʘ ʙʦʣʝʩʪʠ ʜʦˁʠʭ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʟʘ ʚʝʣʠʢʫ ʿʘʯʠʥʫ ʚʝʟʝ f
2
 =0,328 ʩʥʘʛʘ 

ʩʪʫʜʠʿʝ ʿʝ 83%; ʟʘ ʧʨʝʜʠʢʪʦʨʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ TSLP ʢʦʜ ʜʝʮʝ ʙʝʟ ʘʪʦʧʠʿʝ n=87 (ʜʫʞʠʥʘ 

ʜʦʿʝˁʘ ʠ ʙʨʦʿ ʬʘʨʠʥʛʠʪʠʩʘ) ʟʘ ʚʝʣʠʢʫ ʿʘʯʠʥʫ ʚʝʟʝ f
2
 =0,203, ʩʥʘʛʘ ʩʪʠʜʠʿʝ ʿʝ 97%, ʘ ʢʦʜ 

ʜʝʮʝ ʩʘ ʘʪʦʧʠʿʦʤ n=87 (ʙʨʦʿ ʭʨʦʥʠʯʥʠʭ ʙʨʦʥʭʠʪʠʩʘ) ʟʘ ʚʝʣʠʢʫ ʿʘʯʠʥʫ ʚʝʟʝ f
2
 =0,312, 

ʩʥʘʛʘ ʩʪʫʜʠʿʝ ʿʝ 81%. 

 

3.6 ʉʪʘʪʠʩʪʠʯʢʘ ʦʙʨʘʜʘ ʧʦʜʘʪʘʢʘ 

 ʈʘʟʣʠʢʘ ʫ ʫʯʝʩʪʘʣʦʩʪʠ ʠʥʜʠʚʠʜʫʘʣʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʙʦʣʝʩʪʠ ʜʦˁʠʭ ʜʠʩʘʿʥʠʭ 

ʧʫʪʝʚʘ ʫ ʦʜʥʦʩʫ ʥʘ ʘʪʦʧʠʿʫ ʠʩʧʠʪʘʥʘ ʿʝ ɢ2 ʪʝʩʪʦʤ, ʘ ʫ ʩʣʫʯʘʿʫ nÒ5 Fisher-ʦʚʠʤ ʪʝʩʪʦʤ. 

ʈʘʟʣʠʢʝ ʫ ʉʉ16 ʠʟʤʝʹʫ ʜʝʮʝ ʩʘ ʘʪʦʧʠʿʦʤ ʠ ʜʝʮʝ ʙʝʟ ʘʪʦʧʠʿʝ, ʦʜʥʦʩʥʦ ʠʟʤʝʹʫ ʢʘʪʝʛʦʨʠʿʘ 

ʠʩʧʠʪʠʚʘʥʠʭ ʚʘʨʠʿʘʙʣʠ ʫʥʫʪʘʨ ʦʚʠʭ ʛʨʫʧʘ, ʚʨʰʝʥʦ ʿʝ ʥʝʧʘʨʘʤʝʪʨʠʿʩʢʠʤ Mann Whitney 

ʪʝʩʪʦʤ, ʘ ʫʢʦʣʠʢʦ ʿʝ ʨʘʟʣʠʢʘ ʧʨʠʩʫʪʥʘ, ROC ʢʨʠʚʦʤ ʩʫ ʦʜʨʝʹʠʚʘʥʝ cut off ʚʨʝʜʥʦʩʪʠ. 

ʇʦʚʝʟʘʥʦʩʪ ʠʟʤʝʹʫ ʉʉ16 ʠ ʠʩʧʠʪʠʚʘʥʠʭ ʙʠʦʤʘʨʢʝʨʘ ʫ ʩʝʨʫʤʫ ʚʨʰʝʥʘ ʿʝ 

ʥʝʧʘʨʘʤʝʪʨʠʩʿʢʠʤ ʪʝʩʪʦʤ ʢʦʨʝʣʘʮʠʿʝ (Speʘrman). ɸʥʘʣʠʟʦʤ ʛʣʘʚʥʠʭ ʢʦʤʧʦʥʝʥʘʪʘ (ʝʥʛ. 

Principal Component Analysis, PCA) ʠʟʜʚʦʿʝʥʠ ʩʫ ʬʘʢʪʦʨʠ ʫʥʫʪʘʨ ʢʦʿʠʭ ʩʝ ʛʨʫʧʠʰʫ 

ʠʩʧʠʪʠʚʘʥʝ ʚʘʨʠʿʘʙʣʝ ʤʝʪʦʜʦʤ ʜʠʨʝʢʪʥʝ Oblimin ʨʦʪʘʮʠʿʝ, ʘ ʩʪʘʪʠʩʪʠʯʢʘ ʟʥʘʯʘʿʥʦʩʪ ʿʝ 

ʜʝʬʠʥʠʩʘʥʘ ʥʘ ʦʩʥʦʚʫ ʢʦʝʬʠʮʠʿʝʥʘʪʘ KMO (ʂaiser-Meyer-Olkin) ʘʜʝʢʚʘʪʥʦʩʪʠ ʫʟʦʨʢʘ 

ʠʣʠ Bartletts ʪʝʩʪa ʩʬʝʨʠʯʥʦʩʪʠ (ʨÒ0,050), ʩʘ ʚʘʨʠʿʘʙʣʘʤʘ ʯʠʿʠ ʿʝ ʢʦʤʫʥʘʣʠʪʝʪ Ó0,200, ʠ 

ʠʩʢʘʟʘʥʦ ʿʝ ʬʘʢʪʦʨʩʢʦ ʦʧʪʝʨʝ˂ʝˁʝ (F) ʫ ʤʘʪʨʠʢʩʫ ʦʙʨʘʩʮʘ (Pattern Matrix). 

ʇʨʝʜʩʢʘʟʫʿʫ˂ʝ ʬʘʢʪʦʨʝ ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʉʉ16 ʫ ʩʝʨʫʤʫ Ò4,8 ng/ml ʠʟʜʚʦʿʠʣʠ ʩʤʦ 
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ʪʘʢʦʹʝ ʥʘ ʦʩʥʦʚʫ ʧʦʚʝʟʘʥʦʩʪʠ ʦʙʝʣʝʞʿʘ ʫ ʬʘʢʪʦʨʩʢʦʿ ʘʥʘʣʠʟʠ. ʃʦʛʠʩʪʠʯʢʦʤ ʨʝʛʨʝʩʠʿʦʤ 

ʫʪʚʨʹʝʥʠ ʩʫ ʤʦʜʝʣʠ ʧʦʚʝʟʘʥʦʩʪʠ ʠʟʤʝʹʫ ʟʘʚʠʩʥʝ ʚʘʨʠʿʘʙʣʝ ʠ ʩʝʪʦʚʘ ʦʙʝʣʝʞʿʘ ʢʘʦ 

ʥʝʟʘʚʠʩʥʠʭ ʚʘʨʠʿʘʙʣʠ. ʄʦʜʝʣ ʣʦʛʠʩʪʠʯʢʝ ʨʝʛʨʝʩʠʿʝ ʿʝ ʜʝʬʠʥʠʩʘʥ ʚʨʝʜʥʦʩʪʠʤʘ: Bï 

ʢʦʝʬʠʮʠʿʝʥʪ ʚʝʨʦʚʘʪʥʦ˂ʝ, SEï ʩʪʘʥʜʘʨʜʥʘ ʛʨʝʰʢʘ, Wï ʜʦʧʨʠʥʦʩ ʧʨʦʤʝˀʠʚʝ, Exp(B)ï 

ʢʦʣʠʯʥʠʢ ʚʝʨʦʚʘʪʥʦ˂ʝ). ʉʪʘʪʠʩʪʠʯʢʘ ʟʥʘʯʘʿʥʦʩʪ ʤʦʜʝʣʘ ʟʘʩʥʠʚʘ ʩʝ ʥʘ ʨʘʟʣʠʮʠ ʠʟʤʝʹʫ 

ʤʦʜʝʣʘ ʫ ʙʣʦʢʫ 0 (ʦʯʝʢʠʚʘʥʠ ʨʝʟʫʣʪʘʪʠ ʘʥʘʣʠʟʝ ʙʝʟ ʠʿʝʜʥʝ ʥʝʟʘʚʠʩʥʝ ʧʨʦʤʝʥˀʠʚʝ ʦʜ 

ʢʦʿʠʭ ʩʝ ʤʦʜʝʣ ʩʘʩʪʦʿʠ) ʠ ʙʣʦʢʘ 1 (ʜʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʘʥʘʣʠʟʝ ʫ ʢʦʿʫ ʩʫ ʫʢˀʫʯʝʥʘ 

ʠʩʧʠʪʠʚʘʥʘ ʦʙʝʣʝʞʿʘ), ʘ ʜʝʬʠʥʠʩʘʥʘ ʿʝ ʚʨʝʜʥʦʩʪʠʤʘ hi-ʢʚʘʜʨʘʪʘ - ʩ
2 
ʧʨʠ ʦʜʨʝʹʝʥʦʤ 

ʙʨʦʿʫ ʩʪʝʧʝʥʠ ʩʣʦʙʦʜʝ ʠ ʙʨʦʿʫ ʩʣʫʯʘʿʝʚʘ ʫʢˀʫʯʝʥʠʭ ʫ ʤʦʜʝʣ, ʢʘʦ ʠ ʥʠʚʦʤ ʟʥʘʯʘʿʥʦʩʪʠ 

(ʨ). ʈʘʩʧʦʥ ʧʨʦʮʝʥʪʘ ʚʘʨʠʿʘʥʩʝ ʟʘʚʠʩʥʝ ʧʨʦʤʝʥˀʠʚʝ, ʢʦʿʠ ʦʙʿʘʰˁʘʚʘ ʤʦʜʝʣ ʣʦʛʠʩʪʠʯʢʝ 

ʨʝʛʨʝʩʠʿʝ ʜʝʬʠʥʠʩʘʥ ʿʝ ʩʘ ʚʨʝʜʥʦʩʪʠʤʘ r
2
 ʧʦ Cox,Snell ʠ Nagelkerke. ʈʝʟʫʣʪʘʪ 

ʣʦʛʠʩʪʠʯʢʝ ʨʝʛʨʝʩʠʿʝ ʧʨʠʢʘʟʘʥ ʿʝ ʚʨʝʜʥʦʩʪʠʤʘ ʢʦʝʬʠʮʠʿʝʥʪʘ ʚʝʨʦʚʘʪʥʦ˂ʝ ʨʝʣʘʪʠʚʥʦʛ 

ʨʠʟʠʢʘ- Odds Ratio (OR) ʠ ʠʥʪʝʨʚʘʣʦʤ ʧʦʚʝʨʝˁʘ ʟʘ ʪʘʯʥʦʩʪ ʪʚʨʜˁʝ ʦʜ 95% (CI 95%). 

ʃʠʥʝʘʨʥʦʤ ʨʝʛʨʝʩʠʿʦʤ  ʠʩʧʠʪʘʥ ʿʝ ʫʪʠʮʘʿ ʥʝʟʘʚʠʩʥʠʭ ʧʨʦʤʝʥˀʠʚʠʭ ʥʘ ʙʨʦʿ ʙʦʣʝʩʪʠ 

ʜʦˁʠʭ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʫ ʛʨʫʧʠ ʜʝʮʝ ʩʘ ʠ ʙʝʟ ʘʪʦʧʠʿʝ, ʢʘʦ ʠ ʧʨʝʜʠʢʪʦʨʘ ʢʦʥʮʝʥʪʨʘʮʠʿʝ 

TSLP, ʦʜʥʦʩʥʦ IL-10. ɿʥʘʯʘʿʥʦʩʪ ʤʦʜʝʣʘ ʣʠʥʝʘʨʥʝ ʨʝʛʨʝʩʠʿʝ ʜʝʬʠʥʠʩʘʥʘ ʿʝ 

ʚʨʝʜʥʦʩʪʠʤʘ: F ïʦʜʩʪʫʧʘˁʝ ʟʙʠʨʦʚʘ ʢʚʘʜʨʘʪʘ ʨʝʟʫʣʪʘʪʘ ʦʜ ˁʠʭʦʚʝ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ 

ʧʨʠ ʦʜʨʝʹʝʥʦʤ ʙʨʦʿʫ ʩʪʝʧʝʥʠ ʩʣʦʙʦʜʝ ʠ ʙʨʦʿʫ ʩʣʫʯʘʿʝʚʘ ʫʢˀʫʯʝʥʠʭ ʫ ʤʦʜʝʣ, ʢʘʦ ʠ 

ʥʠʚʦʤ ʟʥʘʯʘʿʥʦʩʪʠ (ʨ). ʇʨʝʜʩʢʘʟʫʿʫ˂ʠ ʬʘʢʪʦʨʠ ʦʙʿʘʰˁʝʥʠ ʩʫ ʚʨʝʜʥʦʩʪʠʤʘ ʥʠʚʦʘ 

ʟʥʘʯʘʿʥʦʩʪʠ, ʿʝʜʠʥʩʪʚʝʥʦʛ ʩʪʘʪʠʩʪʠʯʢʦʛ ʜʦʧʨʠʥʦʩʘ ʚʘʨʠʿʘʥʩʠ ʟʘʚʠʩʥʝ ʧʨʦʤʝʥˀʠʚʝ ʠ 

ʚʨʝʜʥʦʰ˂ʫ r
2
 ï ʧʨʦʮʝʥʪʦʤ ʚʘʨʠʿʘʥʩʝ ʢʦʿʠ ʿʝ ʦʙʿʘʰˁʝʥ ʪʠʤ ʬʘʢʪʦʨʦʤ. ʂʦʥʮʝʥʪʨʘʮʠʿʝ 

ʠʩʧʠʪʠʚʘʥʠʭ ʙʠʦʤʘʨʢʝʨʘ ʧʨʠʢʘʟʘʥʝ ʩʫ ʢʘʦ ʤʝʜʠʿʘʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʘ (Md), ʙʨʦʿʝʤ 

ʠʩʧʠʪʘʥʠʢʘ (n), ʨʘʩʧʦʥʦʤ ʢʦʥʮʝʥʪʨʘʮʠʿʘ (range) ʠ ʠʥʪʝʨʢʚʘʨʪʘʣʥʦʤ ʨʘʥʛʫ (IQR). 

 

3.7 ɽʪʠʯʢʠ ʧʨʠʥʮʠʧʠ 

ʀʩʧʠʪʠʚʘˁʝ ʿʝ ʩʧʨʦʚʝʜʝʥʦ ʫ ʩʢʣʘʜʫ ʩʘ ʝʪʠʯʢʠʤ ʩʪʘʥʜʘʨʜʠʤʘ ʍʝʣʩʠʥʰʢʝ 

ʜʝʢʣʘʨʘʮʠʿʝ ʠʟ 1975. ʛʦʜʠʥʝ, ʨʝʚʠʜʠʨʘʥʝ 1983. ʛʦʜʠʥʝ. ʉʪʫʜʠʿʘ ʿʝ ʦʜʦʙʨʠʦ ɽʪʠʯʢʠ 

ʦʜʙʦʨ ʀɿɱɿ ʂʨʘʛʫʿʝʚʘʮ (01-5163/10; 01-6701/17). ʋʟʠʤʘˁʝ ʙʠʦʣʦʰʢʦʛ ʤʘʪʝʨʠʿʘʣʘ ʜʝʮʠ 

(ʢʨʚ) ʚʨʰʝʥʦ ʿʝ ʫ ʟʜʨʘʚʩʪʚʝʥʦʿ ʫʩʪʘʥʦʚʠ ʫʟ ʩʘʛʣʘʩʥʦʩʪ ʨʦʜʠʪʝˀʘ ʧʦʜ ʥʘʜʟʦʨʦʤ 

ʧʝʜʠʿʘʪʨʘ, ʫ ʫʟʨʘʩʪʫ ʫ ʢʦʤʝ ʩʝ ʧʦ ʧʝʜʠʿʘʪʨʠʿʩʢʦʤ ʧʨʦʪʦʢʦʣʫ ʩʪʘʥʜʘʨʜʥʦ ʧʨʦʚʝʨʘʚʘʿʫ 

ʭʝʤʘʪʦʣʦʰʢʠ ʧʘʨʘʤʝʪʨʠ ʢʨʚʥʝ ʩʣʠʢʝ ʜʝʪʝʪʘ ʠʣʠ ʘʥʘʣʠʟʠʨʘ ʨʠʟʠʢ ʦʜ ʨʘʟʚʦʿʘ ʘʣʝʨʛʠʿʩʢʠʭ 

ʙʦʣʝʩʪʠ.  
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4. ʈɽɿʋʃʊɸʊʀ  

 

ʉʪʫʜʠʿʦʤ ʿʝ ʫ ʫʟʨʘʩʪʫ ʜʦ ʜʚʝ ʛʦʜʠʥʝ ʦʙʫʭʚʘ˂ʝʥʦ 163 ʜʝʮʝ (41,7% ʜʝʚʦʿʯʠʮʘ, n=68/163 ʠ 

58,3% ʜʝʯʘʢʘ, n=95/163). ɸʪʦʧʠʿʘ ʿʝ ʫʪʚʨʹʝʥʘ ʢʦʜ 32,5% ʜʝʮʝ (n=53/163), ʙʝʟ ʨʘʟʣʠʢʝ 

ʠʟʤʝʹʫ ʧʦʣʦʚʘ (ʨ=0,187).  

 

ʂʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠʩʧʠʪʠʚʘʥʝ ʧʦʧʫʣʘʮʠʿʝ ʜʝʮʝ ʫʟʨʘʩʪʘ 5 ʜʦ 24 ʤʝʩʝʮʘ ʜʝʬʠʥʠʩʘʥʝ ʢʘʦ 

ʢʘʪʝʛʦʨʠʿʩʢʝ ʚʘʨʠʿʘʙʣʝ ʧʨʠʢʘʟʘʥʝ ʩʫ ʫ ʪʘʙʝʣʠ 1. 

ɺʘʨʠʿʘʙʣʘ ʂʘʪʝʛʦʨʠʿʘ 
ʋʢʫʧʥʦ 

(N) 

ATOPIJA (N) ɢ2 

ʪʝʩʪ 

(ʨ) 

ʉʘ 

ʘʪʦʧʠʿʦʤ 

ɹʝʟ 

ʘʪʦʧʠʿʝ 

ʋʢʫʧʥʦ  163 53 110  

ʀʥʜʠʚʠʜʫʘʣʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ 

ʋʟʨʘʩʪ (ʤʝʩʝʮʠ) 
5-7 91 33 58 

0,251 
8-24 72 20 52 

ʇʦʣ 
ʄʫʰʢʠ 95 27 68 

0,187 
ɾʝʥʩʢʠ 68 26 42 

ʇʨʠʨʦʜʥʘ ʠʩʭʨʘʥʘ ʫ ʪʨʝʥʫʪʢʫ ʠʩʧʠʪʠʚʘˁʘ 
ʉʠʩʘ 69 27 42 

0,122 
ʅʝ ʩʠʩʘ 94 26 68 

ɸʣʝʨʛʠʿʘ ʫ ʧʦʨʦʜʠʮʠ 
ɼɸ 73 26 47 

0,447 
ʅɽ 90 27 63 

ɼʠʿʘʛʥʦʟʘ ʙʦʣʝʩʪʠ ʜʦˁʠʭ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ 

ɹʦʣʝʩʪʠ ʜʦˁʠʭ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ 
ɼɸ 89 28 61 

0,753 
ʅɽ 74 25 49 

ɸʢʫʪʥʝ ʙʨʦʥʭʠʿʘʣʥʝ ʙʦʣʝʩʪʠ (ɱ20, ɱ21) 
ɼɸ 78 23 55 

0,429 
ʅɽ 85 30 55 

ʍʨʦʥʠʯʥʝ ʙʦʣʝʩʪʠ ʙʨʦʥʭʠʿʘ (ɱ45, ɱ44.9) 
ɼɸ 36 13 23 

0,602 
ʅɽ 127 40 87 

ʋʧʘʣʘ ʧʣʫ˂ʘ (ɱ12-18) 
ɼɸ 23 8 15 

0,802 
ʅɽ 140 45 95 

ɼʠʿʘʛʥʦʟʘ ʙʦʣʝʩʪʠ ʛʦʨˁʠʭ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ 

ɸʢʫʪʥʠ ʨʠʥʠʪʠʩ (ɱ00) 
ɼɸ 103 24 79 

0,001 
ʅɽ 60 29 31 

ɸʢʫʪʥʘ ʫʧʘʣʘ ʞʜʨʝʣʘ (ɱ02) 
ɼɸ 69 23 46 

0,849 
ʅɽ 94 30 64 

ʃʘʨʠʥʛʠʪʠʩ (ɱ04) 
ɼɸ 12 2 10 

0,223 
ʅɽ 151 51 100 

ʊʘʙʝʣʘ 1. ʂʘʪʝʛʦʨʠʿʩʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠʩʧʠʪʠʚʘʥʝ ʛʨʫʧʝ. ʀʟʤʝʹʫ ʜʝʮʝ ʩʘ ʘʪʦʧʠʿʦʤ ʠ 

ʙʝʟ ʘʪʦʧʠʿʝ ʥʠʿʝ ʫʪʚʨʹʝʥʘ ʨʘʟʣʠʢʘ ʧʦ ʫʟʨʘʩʪʫ, ʧʦʣʫ, ʥʘʯʠʥʫ ʠʩʭʨʘʥʝ ʠ ʘʣʝʨʛʠʿʠ ʫ 

ʧʦʨʦʜʠʮʠ. ʊʘʢʦʹʝ, ʥʠʿʝ ʫʪʚʨʹʝʥʘ ʨʘʟʣʠʢʘ ʫ ʫʯʝʩʪʘʣʦʩʪʠ ʙʦʣʝʩʪʠ ʜʦˁʠʭ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ, 

ʢʘʦ ʰʪʦ ʩʫ ʘʢʫʪʥʝ ʠ ʭʨʦʥʠʯʥʝ ʙʦʣʝʩʪʠ ʙʨʦʥʭʠʿʘ ʠ ʫʧʘʣʝ ʧʣʫ˂ʘ. ɸʥʘʣʠʟʘ ʫʯʝʩʪʘʣʦʩʪʠ 

ʙʦʣʝʩʪʠ ʛʦʨˁʠʭ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ ʫ ʦʜʥʦʩʫ ʥʘ ʘʪʦʧʠʿʫ, ʧʦʢʘʟʘʣʘ ʿʝ ʜʘ ʫ ʫʟʨʘʩʪʫ ʜʦ ʜʚʝ 

ʛʦʜʠʥʝ ʜʝʮʘ ʩʘ ʘʪʦʧʠʿʦʤ ʨʝʹʝ ʠʤʘʿʫ ʜʠʿʘʛʥʦʟʫ ʨʠʥʠʪʠʩʘ (45,3%, n=24/53) ʫ ʦʜʥʦʩʫ ʥʘ 

ʜʝʮʫ ʙʝʟ ʘʪʦʧʠʿʝ (71,8%, n=79/110), p=0,001   
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ʂʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠʩʧʠʪʠʚʘʥʝ ʧʦʧʫʣʘʮʠʿʝ ʜʝʮʝ ʫʟʨʘʩʪʘ 5 ʜʦ 24 ʤʝʩʝʮʘ ʜʝʬʠʥʠʩʘʥʝ ʢʘʦ 

ʢʦʥʪʠʥʫʠʘʨʥʝ ʚʘʨʠʿʘʙʣʝ ʧʨʠʢʘʟʘʥʝ ʩʫ ʫ ʪʘʙʝʣʠ 2. 

ɺʘʨʠʿʘʙʣʘ 
ʋʢʫʧʥʦ 

Md (N) 

ATOPIJA Md (N) Mann 

Whitney 

(ʨ) 

ʉʘ 

ʘʪʦʧʠʿʦʤ 

ɹʝʟ 

ʘʪʦʧʠʿʝ 

ʀʥʜʠʚʠʜʫʘʣʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ 

ʋʟʨʘʩʪ (ʤʝʩʝʮʠ) 7 (163) 7 (53) 7 (110) 0,652 

ɼʫʞʠʥʘ ʜʦʿʝˁʘ (ʤʝʩʝʮʠ) 6 (163) 6 (53) 6 (110) 0,907 

ɺʨʝʤʝ ʧʨʦʪʝʢʣʦ ʦʜ ʧʨʝʩʪʘʥʢʘ ʜʦʿʝˁʘ  1 (163) 1 (53) 1,5 (110) 0,484 

ɹʦʣʝʩʪʠ ʜʦˁʠʭ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ 

ɹʨʦʿ ʙʦʣʝʩʪʠ ʜʦˁʠʭ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ 1 (163) 1 (53) 1 (110) 0,863 

ʋʟʨʘʩʪ ʧʨʚʝ ʙʦʣʝʩʪʠ ʜʦˁʠʭ ʜʠʩʘʿʥʠʭ ʧʫʪʝʚʘ 6 (89) 6 (28) 6 (61) 0,676 

ɺʨʝʤʝ ʦʜ ʟʘʜˁʝ ʙʦʣʝʩʪʠ ʜʦˁʠʭ ʜʠʩ. ʧʫʪʝʚʘ 2 (89) 2 (28) 2 (61) 0,753 

ʉʝʨʫʤʩʢʠ ʙʠʦʤʘʨʢʝʨʠ 

ʉʉ16 (ng/ml) 4,3 (163) 4,1 (53) 4,6 (110) 0,605 

ʋʢʫʧʥʠ IgE (kU/L) 5,1 (163) 33,1 (53) 3,7 (110) 0,000 

ECP (ɛg/L) 7,3 (145) 9,7 (42) 6,5 (103) 0,004 

TNFŬ 0,0 (66) 0,0 (66) 0,15 (50) 0,217 

TSLP (pg/ml) 25,0(117) 19,7 (29) 30,0 (88) 0,086 

IL -10 (pg/ml) 8,0 (146) 8,8 (43) 6,4 (103) 0,396 

TGFb1 (ng/ml) 20,5 (138) 21,5 (46) 19,7 (92) 0,527 

ʍʫʤʦʨʘʣʥʠ ʦʜʛʦʚʦʨ ʥʘ ʨʝʩʧʠʨʘʪʦʨʥʠ ʩʠʥʮʠʮʠʿʘʣʥʠ ʚʠʨʫʩ 

IgG RSV (U/ml) 1,2 (113) 3,4 (31) 1,1 (82) 0,022 

IgA RSV (U/ml) 2,2 (96) 3,2 (21) 2,0 (75) 0,190 

ʊʘʙʝʣʘ 2. ʂʦʥʪʠʥʫʠʨʘʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠʩʧʠʪʠʚʘʥʝ ʛʨʫʧʝ. ɼʝʮʘ ʩʘ ʘʪʦʧʠʿʦʤ ʫ ʦʜʥʦʩʫ 

ʥʘ ʜʝʮʫ ʙʝʟ ʘʪʦʧʠʿʝ ʠʤʘʿʫ ʚʝ˂ʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʫʢʫʧʥʠʭ IgE (33,1kU/l, range 484,7, IQR 

122,2 vs 3,7 kU/l, range 23,9, IQR 3,3, ʨ<0,001; ROC ʢʨʠʚʘ: area 0,937, CI95% 0,902-

0,973, ʟʘ cut off Ó5,7kU/l ʩʝʥʟʠʪʠʚʥʦʩʪ 96,2%, ʩʧʝʮʠʬʠʯʥʦʩʪ 82,7%, ʟʘ cut off Ó 16,4kU/l 

ʩʝʥʟʠʪʠʚʥʦʩʪ 64%, ʩʧʝʮʠʬʠʯʥʦʩʪ 95%), ɽʉʈ-ʘ (9,7ɛg/l, range 50,4, IQR 19,1 vs 6,5ɛg/l, 

range 50,8, IQR 9,0, ʨ=0,004; ROC ʢʨʠʚʘ: area 0,654, CI95% 0,556-0,752, ʟʘ cut off 

Ó8,7ɛg/l ʩʝʥʟʠʪʠʚʥʦʩʪ 64,3%, ʩʧʝʮʠʬʠʯʥʦʩʪ 66,0%) ʠ IgG ʧʨʝʤʘ RSV (3,4U/ml, range 

79,6, IQR 50,4 vs 1,1U/ml, range 79,6, IQR 47,4, p=0,022; ROC ʢʨʠʚʘ: area 0,640, CI95% 

0,520-0,759, ʟʘ cut off Ó6,6U/ml  ʩʝʥʟʠʪʠʚʥʦʩʪ 45,2%, ʩʧʝʮʠʬʠʯʥʦʩʪ 78,1%). 
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4.1.ʉʉ16 ʠ ʠʥʜʠʚʠʜʫʘʣʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʫ ʦʜʥʦʩʫ ʥʘ ʘʪʦʧʠʿʫ 

4.1.1. ʉʉ16 ʠ ʫʟʨʘʩʪ 

 ʇʦʚʝʟʘʥʦʩʪ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʉʉ16 ʫ ʩʝʨʫʤʫ ʠ ʫʟʨʘʩʪʘ ʧʨʠʢʘʟʘʥʘ ʿʝ ʥʘ ʛʨʘʬʠʢʦʥʫ 1.   

 

ɻʨʘʬʠʢʦʥ 1. ʇʦʚʝʟʘʥʦʩʪ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʉʉ16 ʫ ʩʝʨʫʤʫ ʠ ʫʟʨʘʩʪʘ.  ʂʦʜ ʜʝʮʝ ʩʘ 

ʘʪʦʧʠʿʦʤ ʧʦʩʪʦʿʠ ʩʤʘˁʝˁʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʉʉ16 ʫ ʩʝʨʫʤʫ ʩʘ ʩʪʘʨʠʿʠʤ ʫʟʨʘʩʪʦʤ (r= 

ī0,281, ʨ=0,041, n=53), ʜʦʢ ʿʝ ʫ ʛʨʫʧʠ ʜʝʮʝ ʙʝʟ ʘʪʦʧʠʿʝ ʦʚʘ ʧʦʚʝʟʘʥʦʩʪ ʧʦʟʠʪʠʚʥʘ 

(r=0,200, ʨ=0,036, n=110). 

 

 ʋ ʫʟʨʘʩʪʫ 5-7 ʤʝʩʝʮʠ ʥʝʤʘ 

ʨʘʟʣʠʢʝ ʫ ʉʉ16 ʠʟʤʝʹʫ ʜʝʮʝ ʩʘ 

ʘʪʦʧʠʿʦʤ ʠ ʙʝʟ ʘʪʦʧʠʿʝ (Md=4,6, 

n=33 vs Md=3,9 ng/mL, n=58, 

p=0.223), ʜʦʢ ʫ ʩʪʘʨʠʿʝʤ ʫʟʨʘʩʪʫ (8-

24 ʤʝʩʝʮʘ) ʜʝʮʘ ʩʘ ʘʪʦʧʠʿʦʤ ʠʤʘʿʫ 

ʤʘˁʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʉʉ16 ʫ ʩʝʨʫʤʫ 

ʫ ʦʜʥʦʩʫ ʥʘ ʜʝʮʫ ʙʝʟ ʘʪʦʧʠʿʝ 

(Md=3,5 ng/mL, range 16,1, IQR 1,95, 

n=20 vs Md=5.3 ng/mL, range 16,1, 

IQR 6,4, n=52, p=0,036). ROC ʢʨʠʚʘ 

ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʉʉ16 ʫ ʦʜʥʦʩʫ ʥʘ 

ʘʪʦʧʠʿʫ ʢʦʜ ʜʝʮʝ ʫʟʨʘʩʪʘ 8-24 ʤʝʩʝʮʘ 

ʧʨʠʢʘʟʘʥʘ ʿʝ ʥʘ ʛʨʘʬʠʢʦʥʫ 2.  

 

ɻʨʘʬʠʢʦʥ 2. ʂʦʥʮʝʥʪʨʘʮʠʿʘ ʉʉ16 ʫ ʩʝʨʫʤʫ ʢʘʦ 

ʤʘʨʢʝʨ ʘʪʦʧʠʿʝ ʢʦʜ ʜʝʮʝ ʫʟʨʘʩʪʘ 8-24 ʤʝʩʝʮʘ.  

ʂʦʥʮʝʥʪʨʘʮʠʿʘ ʉʉ16 ʫ ʩʝʨʫʤʫ ʤʦʞʝ ʙʠʪʠ 

ʤʘʨʢʝʨ ʘʪʦʧʠʿʝ ʢʦʜ ʜʝʮʝ ʫʟʨʘʩʪʘ 8-24 ʤʝʩʝʮʘ 

(area 0,661, CI95% 0,525-0,797) ʟʘ cut off Ò 4,8 

ng/ml, ʩʝʥʟʠʪʠʚʥʦʩʪ 80%, ʩʧʝʮʠʬʠʯʥʦʩʪ 54%. 


