
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʂʥʠʛʘ çɺʀʏ 2014/2015è ʩʦʟʜʘʥʘ  

ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ* ʢʦʤʧʘʥʠʡ 

AbbVie 

Gilead Sciences  

HEXAL 

Janssen-Cilag 

MSD 

ViiV  Healthcare 



2 ʂʦʣʣʝʢʪʠʚ ʘʚʪʦʨʦʚ 

ɺ ʢʥʠʛʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʪʨʳʚʢʠ ʪʝʢʩʪʦʚ ʠ ʠʣʣʶʩʪʨʘʮʠʠ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʩʣʝʜʫʶʱʠʤ ʣʠʮʘʤ: 

 

Marcus Altfeld - Hamburg 

Georg Behrens - Hannover 

Patrick Braun - Aachen 

Thomas Buhk - Hamburg 

Rika Draenert - M¿nchen 

Christian Eggers - Linz 

Stefan Esser - Essen 

Gerd Fªtkenheuer - Kºln 

Annette Haberl - Frankfurt 

Thomas Harrer - Erlangen 

Christian Herzmann - Borstel 

Christian Hoffmann - Hamburg 

Heinz-August Horst - Kiel 

Martin Hower - Dortmund 

Rainer Jordan - Kºln 

Peter Krings - Essen 

Christoph Lange - Borstel 

Thore Lorenzen - Hamburg 

Stefan Mauss - D¿sseldorf 

Christoph Mayr - Berlin 

Till Neumann - Essen 

Tim Niehues - Krefeld 

Christian Noah - Hamburg 

Thorsten Nolting - D¿sseldorf 

Ramona Pauli - M¿nchen 

Christian Perro - Hamburg 

Nico Reinsch - Essen 

Ansgar Rieke - Koblenz 

J¿rgen K. Rockstroh - Bonn 

Thorsten Rosenkranz - Hamburg 

Andrea Rubbert-Roth - Kºln 

Bernhard Schaaf - Dortmund 

Ulrike Sonnenberg-Schwan - M¿nchen 

Christoph Spinner - M¿nchen 

Thomas SplettstºÇer - Berlin 

Matthias Stoll - Hannover 

Hendrik Streeck - Silver Spring/Washington 

Jan Thoden - Freiburg 

Nils Venhoff - Freiburg 

Mechthild Vocks-Hauck - Berlin 

Ulrich A. Walker - Freiburg 

Jan-Christian Wasmuth - Bonn 

Michael Weigel - Schweinfurt 

Thomas Weitzel - Santiago 

Eva Wolf ï M¿nchen 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɺʀʏ 2014/15 
www.hivbuch.de 
 

ʇʦʜ ʨʝʜʘʢʮʠʝʡ 

ʂʨʠʩʪʠʘʥʘ ʍʦʬʬʤʘʥʘ (Christian Hoffmann)  

ʠ  

ʖʨʛʝʥʘ ʂ. ʈʦʢʰʪʨʦ (J¿rgen K. Rockstroh) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʀʟʜʘʥʠʝ Medizin Fokus



IV  ʂʦʣʣʝʢʪʠʚ ʘʚʪʦʨʦʚ 

ʂʨʠʩʪʠʘʥ ʍʦʬʬʤʘʥʥ 

Priv.-Doz. Dr. med. Christian Hoffmann 
Infektionsmedizinisches Centrum Hamburg (ICH) 

ICH Stadtmitte 

Glockengiesserwall 1 

20095 Hamburg 

Tel.: 040 2800 4200 

www.ich-hamburg.de 

email: hoffmann@ich-hamburg.de 

 

ʖʨʛʝʥ ʂ. ʈʦʢʰʪʨʦ 

Prof. Dr. med. J¿rgen K. Rockstroh 
Immunologische Ambulanz  

Medizinische Klinik und Poliklinik I  

Sigmund-Freudstr. 25  

53105 Bonn 

 
 

ɺʘʞʥʦʝ ʫʢʘʟʘʥʠʝ ʜʣʷ ʯʠʪʘʪʝʣʷ: 
ɼʘʥʥʳʝ ʦ ʜʦʟʠʨʦʚʢʘʭ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤʘʭ ʜʦʙʨʦʩʦʚʝʩʪʥʦ ʧʨʦʚʝʨʷʣʠʩʴ ʩ ʢʨʘʡʥʝʡ 

ʪʱʘʪʝʣʴʥʦʩʪʴʶ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʠ ʨʝʜʘʢʮʠʷ, ʥʠ ʧʝʨʩʦʥʘʣ ʠʟʜʘʪʝʣʴʩʪʚʘ Medizin Fokus ʥʝ 

ʤʦʛʫʪ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ. ɿʘ ʢʘʞʜʳʤ ʯʠʪʘʪʝʣʝʤ 

ʩʦʭʨʘʥʷʝʪʩʷ ʦʙʷʟʘʥʥʦʩʪʴ ʧʨʦʚʝʨʷʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʫʢʘʟʘʥʥʫʶ ʚ ʣʠʩʪʢʝ-ʚʢʣʘʜʳʰʝ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʥʘ ʧʨʝʜʤʝʪ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʥʘʩʪʦʷʱʝʡ ʢʥʠʛʝ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʦʪʥʦʰʝʥʠʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ. ʇʨʠʤʝʥʝʥʠʝ 

ʢʘʞʜʦʡ ʢʦʥʢʨʝʪʥʦʡ ʜʦʟʠʨʦʚʢʠ ʠʣʠ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʬʦʨʤʳ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ 

ʣʝʯʘʱʝʛʦ ʚʨʘʯʘ, ʥʘʟʥʘʯʘʶʱʝʛʦ ʧʨʝʧʘʨʘʪ. ʄʳ ʙʫʜʝʤ ʙʣʘʛʦʜʘʨʥʳ ʟʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʫʢʘʟʘʥʠʷ, ʠʟʤʝʥʝʥʠʷ ʠ ʜʦʧʦʣʥʝʥʠʷ ʢ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʥʘʤʠ ʜʘʥʥʳʤ. ɿʥʘʢ ʘʚʪʦʨʩʢʦʛʦ ʧʨʘʚʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ, ʠʟ ʯʝʛʦ, ʦʜʥʘʢʦ, ʥʝ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʥʘʭʦʜʠʪʩʷ ʚ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ. 

ɼʘʥʥʘʷ ʢʥʠʛʘ ʦʭʨʘʥʷʝʪʩʷ ʘʚʪʦʨʩʢʠʤ ʧʨʘʚʦʤ ʢʘʢ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʧʦ ʯʘʩʪʷʤ. ɺʦʩʧʨʦʠʟʚʝʜʝʥʠʝ, 

ʧʝʨʝʚʦʜ, ʤʠʢʨʦʬʠʣʴʤʠʨʦʚʘʥʠʝ ʠ ʟʘʛʨʫʟʢʘ ʜʦʢʫʤʝʥʪʘ ʠʣʠ ʝʛʦ ʯʘʩʪʝʡ ʚ ʵʣʝʢʪʨʦʥʥʫʶ ʩʠʩʪʝʤʫ ʩ 

ʠʭ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʦʡ ʷʚʣʷʝʪʩʷ ʥʝʜʦʧʫʩʪʠʤʦʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʚʪʦʨʩʢʦʛʦ ʧʨʘʚʘ ʠ 

ʧʨʝʩʣʝʜʫʝʪʩʷ ʚ ʫʛʦʣʦʚʥʦʤ ʧʦʨʷʜʢʝ. 

 
 

* ʇʨʝʜʧʨʠʷʪʠʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʠʥʜʫʩʪʨʠʠ ʦʢʘʟʳʚʘʣʠ ʘʚʪʦʨʘʤ ʬʠʥʘʥʩʦʚʫʶ ʧʦʜʜʝʨʞʢʫ ʙʝʟ 

ʫʩʣʦʚʠʡ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ, ʦʙʲʝʤʳ ʢʦʪʦʨʦʡ ʩ 1/2013 ʧʦ 

7/2014 ʩʦʩʪʘʚʠʣʠ ʧʦ 10 000 ʝʚʨʦ ʜʣʷ ʢʦʤʧʘʥʠʡ ViiV  Healthcare, Gilead Scienes ʠ Janssen-Cilag 

ʠ ʙʦʣʝʝ ʯʝʤ ʧʦ 7500 ʝʚʨʦ ʜʣʷ ʢʦʤʧʘʥʠʡ MSD ʠ HEXAL. ʅʘ ʩʦʜʝʨʞʘʥʠʠ ʢʥʠʛʠ ʵʪʦ ʥʠʢʦʠʤ 

ʦʙʨʘʟʦʤ ʥʝ ʦʪʨʘʟʠʣʦʩʴ. 

 

ʇʝʨʝʚʦʜ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ ʚʳʧʦʣʥʝʥ ʘʛʝʥʪʩʪʚʦʤ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʝʨʝʚʦʜʘ MED.Solution ʧʨʠ 

ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʢʦʤʧʘʥʠʠ Gilead Sciences 

 

É 2014 Hoffmann & Rockstroh  

Medizin Fokus Verlag  

ZºllnerstraÇe 17, 22761 Hamburg 

ʆʪʧʝʯʘʪʘʥʦ ʚ ɻʝʨʤʘʥʠʠ  

ISBN-13: 978-3-941727-15-1 
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V 

 

ɻʨʘʬʠʢʘ: Tobias Emskoetter, Hamburg 

ɺʩʪʫʧʠʪʝʣʴʥʦʝ ʩʣʦʚʦ ʢ ʠʟʜʘʥʠʶ 2014/15 ʛʛ. 
 

ʎʝʣʴ ʨʘʙʦʪʳ ʦʩʪʘʣʘʩʴ ʧʨʝʞʥʝʡ: ʩʦʟʜʘʪʴ ʫʜʦʙʥʫʶ ʢʥʠʛʫ ʧʦ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʚʨʘʯʝʡ. ʂʥʠʛʫ, ʢʦʪʦʨʘʷ ʥʘʧʠʩʘʥʘ ʙʝʟ ʧʦʜʨʦʙʥʦʛʦ ʧʩʝʚʜʦʥʘʫʯʥʦʛʦ 

ʩʣʝʥʛʘ. ʅʝʩʤʦʪʨʷ ʥʘ (ʙʝʟʫʩʣʦʚʥʫʶ) ʧʦʜʜʝʨʞʢʫ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʜʦʣʞʥʘ ʦʩʪʘʚʘʪʴʩʷ ʦʙʲʝʢʪʠʚʥʦʡ ʠ ʥʝ ʩʣʫʞʠʪʴ ʯʴʠʤ-ʣʠʙʦ ʠʥʪʝʨʝʩʘʤ. ʆʥʘ ʪʘʢʞʝ 

ʜʦʣʞʥʘ ʥʘʭʦʜʠʪʴʩʷ ʚ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ ʥʘ ʚʝʙ-ʩʘʡʪʝ. 

ʉʦʙʳʪʠʷ, ʧʨʦʠʟʦʰʝʜʰʠʝ ʟʘ ʧʦʩʣʝʜʥʠʝ ʤʝʩʷʮʳ, ʚʥʦʚʴ ʧʦʜʪʚʝʨʜʠʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʝʞʝʛʦʜʥʦʛʦ ʚʳʧʫʩʢʘ ʥʦʚʦʡ ʢʥʠʛʠ. ʊʦʣʴʢʦ ʚ ʛʣʘʚʫ çɸʈʊè ʙʳʣʦ ʜʦʙʘʚʣʝʥʦ ʙʦʣʝʝ 120 ʩʪʨʘʥʠʮ, 

ʘ ʤʥʦʛʠʝ ʫʩʪʘʨʝʚʰʠʝ ʜʘʥʥʳʝ ʙʳʣʠ ʫʜʘʣʝʥʳ. ɺʧʝʨʚʳʝ ʜʘʥʥʘʷ ʢʥʠʛʘ ʩʦʜʝʨʞʠʪ ʦʪʜʝʣʴʥʫʶ 

ʛʣʘʚʫ, ʧʦʩʚʷʱʝʥʥʫʶ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʣʝʯʝʥʠʷ ɺʀʏ-ʠʥʬʝʢʮʠʠ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʥʘ ʥʘʫʯʥʳʭ ʢʦʥʛʨʝʩʩʘʭ ʤʦʞʝʪ ʩʣʦʞʠʪʴʩʷ ʚʧʝʯʘʪʣʝʥʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ 

ʧʨʠʙʣʠʞʝʥʠʷ ʜʘʥʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ, ʚ ʜʘʥʥʦʡ ʪʱʘʪʝʣʴʥʦ ʦʪʨʝʜʘʢʪʠʨʦʚʘʥʥʦʡ ʛʣʘʚʝ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʘʷ ʦ ʪʦʤ, ʯʪʦ ʧʫʪʴ ʢ ʠʟʣʝʯʝʥʠʶ ɺʀʏ-ʠʥʬʝʢʮʠʠ 

ʙʫʜʝʪ ʜʣʠʥʥʳʤ ʠ ʪʝʨʥʠʩʪʳʤ. ɺʚʠʜʫ ʧʨʦʜʦʣʞʘʶʱʝʛʦʩʷ ʫʛʣʫʙʣʝʥʠʷ ʟʥʘʥʠʡ ʦʙ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʧʨʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʚ ʠʟʜʘʥʠʝ ʜʘʥʥʦʛʦ ʛʦʜʘ ʪʘʢʞʝ ʙʳʣʘ 

ʚʢʣʶʯʝʥʘ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʨʘʙʦʪʘʥʥʘʷ ʯʘʩʪʴ çʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷè, ʘ ʚ ʛʣʘʚʫ, ʧʦʩʚʷʱʝʥʥʫʶ 

ʢʦʠʥʬʝʢʮʠʷʤ, ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʥʘʠʙʦʣʝʝ ʩʚʝʞʠʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʙʣʘʛʦʜʘʨʷ 

ʩʪʨʝʤʠʪʝʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʛʝʧʘʪʠʪʘ ʉ. 

ɺ ʙʫʜʫʱʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʝʞʝʛʦʜʥʦʝ ʧʝʨʝʠʟʜʘʥʠʝ ʜʘʥʥʦʡ ʢʥʠʛʠ. ɸʚʪʦʨʩʢʦʝ ʧʨʘʚʦ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʥʝ ʙʫʜʝʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʥʘ ʚʘʨʠʘʥʪʳ ʧʝʨʝʚʦʜʘ ʢʥʠʛʠ ʥʘ ʜʨʫʛʠʝ ʷʟʳʢʠ, ʢʨʦʤʝ 

ʘʥʛʣʠʡʩʢʦʛʦ ʠ ʥʝʤʝʮʢʦʛʦ. ɺʦʟʤʦʞʥʳʝ ʧʦʧʨʘʚʢʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʜʘʥʥʳʝ 

ʙʫʜʫʪ ʦʧʫʙʣʠʢʦʚʘʥʳ ʥʘ ʩʘʡʪʝ www.hivbuch.de. ɸʥʛʣʦʷʟʳʯʥʘʷ ʚʝʨʩʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʩʘʡʪʝ 

www.hivbook.com. 

 

ʉ ʥʘʜʝʞʜʦʡ ʥʘ ʙʫʜʫʱʠʝ ʜʦʩʪʠʞʝʥʠʷ. 

ʂʨʠʩʪʠʘʥ ʍʦʬʬʤʘʥʥ (Christian Hoffmann), ʖʨʛʝʥ ʂ. ʈʦʢʰʪʨʦ (J¿rgen K. Rockstroh)  

ɻʘʤʙʫʨʛ, ɹʦʥʥ - ʠʶʣʴ 2014 

 

 

ɹʣʘʛʦʜʘʨʥʦʩʪʴ 
 

ʄʳ ʭʦʪʝʣʠ ʙʳ ʧʦʙʣʘʛʦʜʘʨʠʪʴ ʚʩʝʭ, ʢʪʦ ʦʢʘʟʘʣ ʥʘʤ ʙʦʣʴʰʫʶ ʧʦʤʦʱʴ ʚ ʚʠʜʝ ʧʨʝʜʣʦʞʝʥʠʡ, 

ʢʦʤʤʝʥʪʘʨʠʝʚ ʠ ʢʦʨʨʝʢʪʫʨʳ. ʄʳ ʪʘʢʞʝ ʙʣʘʛʦʜʘʨʠʤ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ ʢʦʤʧʘʥʠʠ, ʙʝʟ 

ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʢʦʪʦʨʳʭ ʩʦʟʜʘʥʠʝ ʜʘʥʥʦʛʦ  ʥʘʫʯʥʦʛʦ ʪʨʫʜʘ (ʩʤ. ʚʳʰʝ) ʙʳʣʦ ʙʳ 
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ʉʦʢʨʘʱʝʥʠʷ 
 

ʉʇʀɼ ʉʠʥʜʨʦʤ ʧʨʠʦʙʨʝʪʝʥʥʦʛʦ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ 

ɸʀʅ ɸʥʘʣʴʥʘʷ ʠʥʪʨʘʵʧʠʪʝʣʠʘʣʴʥʘʷ ʥʝʦʧʣʘʟʠʷ 

ɸʈʊ 

ɸʈʇ 

ɸʥʪʠʨʝʪʨʦʚʠʨʫʩʥʘʷ ʪʝʨʘʧʠʷ 

ɸʥʪʠʨʝʪʨʦʚʠʨʫʩʥʳʡ ʧʨʝʧʘʨʘʪ 

AUC ʇʣʦʱʘʜʴ ʧʦʜ ʢʨʠʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʷ-ʚʨʝʤʷ (Area under the curve) 

ɹɸʃ ɹʨʦʥʭʦʘʣʴʚʝʦʣʷʨʥʳʡ ʣʘʚʘʞ 

BGA ɸʥʘʣʠʟ ʛʘʟʦʚʦʛʦ ʩʦʩʪʘʚʘ ʢʨʦʚʠ (Blutgasanalyse) 

ʀʄʊ ʀʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ 

CDC ʎʝʥʪʨ ʢʦʥʪʨʦʣʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ  

(Centers for Disease Control and Prevention) 

ʎʄɺ ʎʠʪʦʤʝʛʘʣʦʚʠʨʫʩ 

CROI ʂʦʥʬʝʨʝʥʮʠʷ ʧʦ ʨʝʪʨʦʚʠʨʫʩʘʤ ʠ ʦʧʧʦʨʪʫʥʠʩʪʠʯʝʩʢʠʤ ʠʥʬʝʢʮʠʷʤ 

(Conference on Retroviruses and Opportunistic Infections) 

CBV ʂʦʤʙʠʚʠʨ 

ʂʊ ʂʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ 

ʎʊʃ ʎʠʪʦʪʦʢʩʠʯʝʩʢʠʝ ʊ-ʣʠʤʬʦʮʠʪʳ 

ɼɼ ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʜʠʘʛʥʦʟ 

DEXA ɼʚʫʭʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʨʝʥʪʛʝʥʦʚʩʢʘʷ ʘʙʩʦʨʙʮʠʦʤʝʪʨʠʷ  (dual energy x-ray 

absorptiometry) 

ɼʅʂ ɼʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʠʥʦʚʘʷ ʢʠʩʣʦʪʘ 

EAP ʇʨʦʛʨʘʤʤʘ ʨʘʩʰʠʨʝʥʥʦʛʦ ʜʦʩʪʫʧʘ (Expanded Access Program) 

ɺʕɹ ɺʠʨʫʩ ʕʧʰʪʝʡʥʘ-ɹʘʨʨ 

ʕɼ ʕʨʝʢʪʠʣʴʥʘʷ ʜʠʩʬʫʥʢʮʠʷ 

EKAF ʌʝʜʝʨʘʣʴʥʘʷ ʢʦʤʠʩʩʠʷ ʧʦ ʚʦʧʨʦʩʘʤ ɺʀʏ/ʉʇʀɼʘ  

(Eidgenossische Kommission fur AIDS-Fragen) 

ELISA ʀʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ ʘʥʘʣʠʟ (Enzyme Linked Immuno Sorbent Assay) 

ELISPOT ʄʝʪʦʜ ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʭ ʧʷʪʝʥ (Enzyme Linked Immuno Spot Assay) 

EMEA ɽʚʨʦʧʝʡʩʢʦʝ ʘʛʝʥʪʩʪʚʦ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ (European Medicines Agency) 

FDA ʋʧʨʘʚʣʝʥʠʝ ʧʦ ʩʘʥʠʪʘʨʥʦʤʫ ʥʘʜʟʦʨʫ ʟʘ ʢʘʯʝʩʪʚʦʤ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ 

ʤʝʜʠʢʘʤʝʥʪʦʚ (Food and Drug Administration) ʉʐɸ 

ʌɼʂ ʌʦʣʣʠʢʫʣʷʨʥʳʝ ʜʝʥʜʨʠʪʥʳʝ ʢʣʝʪʢʠ 

ɻ-ʂʉʌ ɻʨʘʥʫʣʦʮʠʪʘʨʥʳʡ ʢʦʣʦʥʠʝʩʪʠʤʫʣʠʨʫʶʱʠʡ ʬʘʢʪʦʨ 

ʉʂʌ ʉʢʦʨʦʩʪʴ ʢʣʫʙʦʯʢʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ 

ɺɸɸʈʊ ɺʳʩʦʢʦʘʢʪʠʚʥʘʷ ʘʥʪʠʨʝʪʨʦʚʠʨʫʩʥʘʷ ʪʝʨʘʧʠʷ 

HAND 

 

HLA 

ɺʀʏ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʝ ʥʝʡʨʦʢʦʛʥʠʪʠʚʥʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ (HIV-associated 

neurocognitive disorder) 

ʏʝʣʦʚʝʯʝʩʢʠʡ ʣʝʡʢʦʮʠʪʘʨʥʳʡ ʘʥʪʠʛʝʥ (human leukocyte antigen) 

HbsAG ʇʦʚʝʨʭʥʦʩʪʥʳʡ ʘʥʪʠʛʝʥ ʛʝʧʘʪʠʪʘ B (Hepatitis B-Surface-Antigen) 

HBV ɺʠʨʫʩ ʛʝʧʘʪʠʪʘ B (Hepatitis B-Virus) 

ɻʎʂ ɻʝʧʘʪʦʮʝʣʣʶʣʷʨʥʘʷ ʢʘʨʮʠʥʦʤʘ 

HCV ɺʠʨʫʩ ʛʝʧʘʪʠʪʘ C (Hepatitis C-Virus) 

ʃʇɺʇ ʃʠʧʦʧʨʦʪʝʠʥʳ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ 

ɺɻʏ-8 ɺʠʨʫʩ ʛʝʨʧʝʩʘ ʯʝʣʦʚʝʢʘ 8 ʪʠʧʘ 

ɺʀʏ ɺʠʨʫʩ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ʯʝʣʦʚʝʢʘ 

ɺʀʏɸʅ ɺʀʏ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʘʷ ʥʝʬʨʦʧʘʪʠʷ 

ʈɻʏ ʈʝʘʢʮʠʷ ʛʠʧʝʨʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ɺʇɻ ɺʠʨʫʩ ʧʨʦʩʪʦʛʦ ʛʝʨʧʝʩʘ 

ɺʇʏ ɺʠʨʫʩ ʧʘʧʠʣʣʦʤʳ ʯʝʣʦʚʝʢʘ 

IC50 50 %-ʥʘʷ ʠʥʛʠʙʠʨʫʶʱʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʄɽ ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʝʜʠʥʠʮʳ 
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IfSG ɿʘʢʦʥ ʦ ʟʘʱʠʪʝ ʦʪ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (Infektionsschutzgesetz) 

ɺʉɺʀ ɺʦʩʧʘʣʠʪʝʣʴʥʳʡ ʩʠʥʜʨʦʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʤʤʫʥʠʪʝʪʘ 

ʀʊʇ ʀʜʠʦʧʘʪʠʯʝʩʢʘʷ ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʯʝʩʢʘʷ ʧʫʨʧʫʨʘ 

ITT-ʘʥʘʣʠʟ ɸʥʘʣʠʟ ʧʦʧʫʣʷʮʠʠ ʚʩʝʭ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ  

(Intention-to-treat-Analyse) 

ʀɹʉ ʀʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ 

ʉʂ ʉʘʨʢʦʤʘ ʂʘʧʦʰʠ 

ʃɼɻ ʃʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʘ 

ʃʇʅʇ ʃʠʧʦʧʨʦʪʝʠʥʳ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ 

ɺʃɻ ɺʝʥʝʨʠʯʝʩʢʘʷ ʣʠʤʬʦʛʨʘʥʫʣʝʤʘ 

ʃʀʇ ʃʠʤʬʦʠʜʥʘʷ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʘʷ ʧʥʝʚʤʦʥʠʷ 

LTNP ɼʦʣʛʦʩʨʦʯʥʳʡ ʥʦʥ-ʧʨʦʛʨʝʩʩʦʨ (Long-Term-Non-Progressor) 

ʄɸʂ ʂʦʤʧʣʝʢʩ Mycobacterium avium 

ʄɹʂ ʄʫʣʴʪʠʮʝʥʪʨʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʂʘʩʪʣʝʤʘʥʘ 

ʄʃʋ ʄʥʦʞʝʩʪʚʝʥʥʘʷ ʣʝʢʘʨʩʪʚʝʥʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʄʈʊ ʄʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ 

ʄʉʄ ʄʫʞʯʠʥʳ, ʠʤʝʶʱʠʝ ʩʝʢʩ ʩ ʤʫʞʯʠʥʘʤʠ 

NASBA ɸʤʧʣʠʬʠʢʘʮʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ 

(Nukleinsªure-Sequenz-basierte Amplifikation) 

ʅʍʃ ʅʝʭʦʜʞʢʠʥʩʢʘʷ ʣʠʤʬʦʤʘ 

ɽʂ ɽʩʪʝʩʪʚʝʥʥʳʝ ʢʠʣʣʝʨʳ 

ʅʅʀʆʊ ʅʝʥʫʢʣʝʦʟʠʜʥʳʡ ʠʥʛʠʙʠʪʦʨ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʪʘʟʳ 

ʅʀʆʊ ʅʫʢʣʝʦʟʠʜʥʳʡ ʠʥʛʠʙʠʪʦʨ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʪʘʟʳ 

ɺʃʇʈ ɺʦʣʦʩʘʪʘʷ ʣʝʡʢʦʧʣʘʢʠʷ ʧʦʣʦʩʪʠ ʨʪʘ 

ʆʀ ʆʧʧʦʨʪʫʥʠʩʪʠʯʝʩʢʠʝ ʠʥʬʝʢʮʠʠ 

PBMC ʄʦʥʦʥʫʢʣʝʘʨʥʳʝ ʢʣʝʪʢʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ  

(Periphere mononukleare Blutzellen) 

ʇʎʇ ʇʥʝʚʤʦʮʠʩʪʥʘʷ ʧʥʝʚʤʦʥʠʷ 

ʇʎʈ ʇʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ 

ʇɺʃ ʇʝʨʚʠʯʥʘʷ ʚʳʧʦʪʥʘʷ ʣʠʤʬʦʤʘ 

ʇʕʇ ʇʦʩʪʵʢʩʧʦʟʠʮʠʦʥʥʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ 

ʀʇ ʀʥʛʠʙʠʪʦʨ ʧʨʦʪʝʘʟʳ 

ʇʄʃ ʇʨʦʛʨʝʩʩʠʨʫʶʱʘʷ ʤʫʣʴʪʠʬʦʢʘʣʴʥʘʷ ʣʝʡʢʦʵʥʮʝʬʘʣʦʧʘʪʠʷ 

ʇʅʇ ʇʝʨʠʬʝʨʠʯʝʩʢʘʷ ʧʦʣʠʥʝʡʨʦʧʘʪʠʷ 

ʇʨʕʇ ʇʨʝʜʵʢʩʧʦʟʠʮʠʦʥʥʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ 

ʇʃʎʅʉ ʇʝʨʚʠʯʥʘʷ ʣʠʤʬʦʤʘ ʎʅʉ 

ʈʅʂ ʈʠʙʦʥʫʢʣʝʠʥʦʚʘʷ ʢʠʩʣʦʪʘ 

ʉɼ ʉʝʢʩʫʘʣʴʥʘʷ ʜʠʩʬʫʥʢʮʠʷ 

ɺʀʆ ɺʠʨʫʩ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ʦʙʝʟʴʷʥ 

ɿʇʇʇ ɿʘʙʦʣʝʚʘʥʠʷ, ʧʝʨʝʜʘʚʘʝʤʳʝ ʧʦʣʦʚʳʤ ʧʫʪʝʤ 

ʉʇʊ ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʧʝʨʝʨʳʚ ʚ ʪʝʨʘʧʠʠ 

ʄɸʊ ʄʫʪʘʮʠʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʢ ʘʥʘʣʦʛʘʤ ʪʠʤʠʜʠʥʘ 

ʊʃʄ ʊʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʣʝʢʘʨʩʪʚʝʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ 

ʊʊɻ ʊʠʨʝʦʪʨʦʧʥʳʡ ʛʦʨʤʦʥ 

ɺʅ ɺʠʨʫʩʥʘʷ ʥʘʛʨʫʟʢʘ 

ɺɿɺ ɺʠʨʫʩ ʚʘʨʠʮʝʣʣʘ-ʟʦʩʪʝʨ 

ʎʅʉ ʎʝʥʪʨʘʣʴʥʘʷ ʥʝʨʚʥʘʷ ʩʠʩʪʝʤʘ 

ʎɺʂ ʎʝʥʪʨʘʣʴʥʳʡ ʚʝʥʦʟʥʳʡ ʢʘʪʝʪʝʨ 

 

ʉʦʢʨʘʱʝʥʠʷ ʥʘʟʚʘʥʠʡ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʩʤ. ʚ ʛʣʘʚʘʭ, ʧʦʩʚʷʱʝʥʥʳʭ ɸʈʊ. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʏɸʉʊʔ 1 
 

 

ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ 
 



2 ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ 

1. ɺʚʝʜʝʥʠʝ 
 

J¦RGEN KURT ROCKSTROH 

 

ʉʇʀɼ, ʢʘʢ ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʧʨʠʦʙʨʝʪʝʥʥʦʛʦ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ (ʩʠʥʜʨʦʤ ʧʨʠʦʙʨʝʪʝʥʥʦʛʦ 

ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ) ʙʳʣ ʚʧʝʨʚʳʝ ʦʧʠʩʘʥ ʢʘʢ ʢʣʠʥʠʯʝʩʢʦʝ ʧʦʥʷʪʠʝ ʚ 1981 ʛʦʜʫ. ʇʨʠ ʵʪʦʤ 

ʧʝʨʚʳʝ ʩʦʦʙʱʝʥʠʷ ʢʘʩʘʣʠʩʴ ʥʝʦʙʳʯʥʦʛʦ ʫʯʘʱʝʥʠʷ ʨʘʥʝʝ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʪʘʢʠʭ ʢʘʢ ʩʘʨʢʦʤʘ ʂʘʧʦʰʠ (ʉʂ) ʠ ʧʥʝʚʤʦʮʠʩʪʥʘʷ ʧʥʝʚʤʦʥʠʷ (ʇʎʇ). ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʵʪʠ 

ʟʘʙʦʣʝʚʘʥʠʷ ʩʧʦʨʘʜʠʯʝʩʢʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧʘʭ ʥʘʩʝʣʝʥʠʷ (ʪʘʢ, ʢ ʧʨʠʤʝʨʫ, ʉʂ 

ʚʩʪʨʝʯʘʝʪʩʷ ʫ ʧʦʞʠʣʳʭ ʤʫʞʯʠʥ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʘ ʇʎʇ ï ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʣʝʡʢʦʟʦʤ, ʧʝʨʝʥʝʩʰʠʭ ʠʥʪʝʥʩʠʚʥʫʶ ʭʠʤʠʦʪʝʨʘʧʠʶ), ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʢʘʢ ʠʥʜʠʢʘʪʦʨʦʚ 

ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ʫ ʨʘʥʝʝ ʟʜʦʨʦʚʳʭ ʤʦʣʦʜʳʭ ʣʶʜʝʡ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. ɺʚʠʜʫ ʪʦʛʦ, 

ʯʪʦ ʠʟʥʘʯʘʣʴʥʦ ʟʘʙʦʣʝʚʘʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʠʣʦʩʴ ʚ ʛʨʫʧʧʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʤʫʞʯʠʥ, ʠʤʝʶʱʠʭ 

ʩʝʢʩ ʩ ʤʫʞʯʠʥʘʤʠè (ʄʉʄ), ʧʨʦʠʟʦʰʣʘ ʩʠʣʴʥʘʷ ʩʪʠʛʤʘʪʠʟʘʮʠʷ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʠ 

ʢʦʥʪʠʥʛʝʥʪʘ ʙʦʣʴʥʳʭ. ʀʟʥʘʯʘʣʴʥʦ ʙʳʣʘ ʚʳʜʚʠʥʫʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʧʨʠʯʠʥʦʡ 

ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʦʙʨʘʟ ʞʠʟʥʠ, ʦʜʥʘʢʦ ʚ 1983 ʛʦʜʫ ʫʯʝʥʳʝ ʥʘʢʦʥʝʮ 

ʩʤʦʛʣʠ ʚʳʜʝʣʠʪʴ ʚʠʨʫʩ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ʯʝʣʦʚʝʢʘ (ɺʀʏ), ʷʚʣʷʶʱʠʡʩʷ ʚʦʟʙʫʜʠʪʝʣʝʤ 

ʉʇʀɼʘ. 

ʋʞʝ ʚ 1987 ʛʦʜʫ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʝʨʚʳʡ ʘʥʪʠʨʝʪʨʦʚʠʨʫʩʥʳʡ ʧʨʝʧʘʨʘʪ ï AZT (ɿʠʜʦʚʫʜʠʥ, 

ʈʝʪʨʦʚʠʨÈ). ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʚ ʬʦʨʤʝ ʤʦʥʦʪʝʨʘʧʠʠ ʥʝ ʤʦʛʣʦ ʚ 

ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʜʘʣʴʥʝʡʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ɺʀʏ-ʠʥʬʝʢʮʠʠ, ʵʪʦ 

ʧʦʟʚʦʣʠʣʦ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʫʤʝʥʴʰʠʪʴ ʚʳʨʘʞʝʥʥʦʩʪʴ ʩʠʤʧʪʦʤʦʚ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʚ ʪʝʯʝʥʠʝ 

ʢʦʨʦʪʢʦʛʦ ʚʨʝʤʝʥʠ ʠ ʯʘʩʪʠʯʥʦ ʟʘʤʝʜʣʠʪʴ ʨʘʟʚʠʪʠʝ ʧʨʦʷʚʣʝʥʠʡ ʉʇʀɼʘ. ʊʦ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ 

ʜʘʣʴʰʝ, ʦʩʪʘʣʦʩʴ ʥʝʧʦʚʪʦʨʠʤʳʤ ʬʝʥʦʤʝʥʦʤ ʚ ʤʝʜʠʮʠʥʝ: ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʧʦʩʣʝ 

ʦʪʢʨʳʪʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʠʟ ʟʘʚʝʜʦʤʦ ʩʤʝʨʪʝʣʴʥʦʛʦ ʦʥʦ ʧʨʝʚʨʘʪʠʣʦʩʴ ʚ ʩʦʩʪʦʷʥʠʝ, ʢʦʪʦʨʦʝ 

ʵʬʬʝʢʪʠʚʥʦ ʧʦʜʜʘʝʪʩʷ ʜʣʠʪʝʣʴʥʦʡ ʪʝʨʘʧʠʠ. ɹʳʩʪʨʘʷ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʢʣʘʩʩʦʚ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʧʨʠʤʝʥʝʥʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʚʳʩʦʢʦʘʢʪʠʚʥʦʡ 

ʘʥʪʠʨʝʪʨʦʚʠʨʫʩʥʦʡ ʪʝʨʘʧʠʠ (ɺɸɸʈʊ, ʜʘʥʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʚ ʵʪʦʡ ʢʥʠʛʝ ʟʘʤʝʥʝʥʦ ʥʘ ɸʈʊ) 

ʧʦʟʚʦʣʠʣʠ ʦʙʝʩʧʝʯʠʪʴ ʜʣʠʪʝʣʴʥʦʝ ʧʦʜʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʨʫʩʘ ʠ ʟʘʤʝʜʣʠʪʴ 

ʩʢʦʨʦʩʪʴ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʠ ʫʩʣʦʚʠʠ ʨʝʛʫʣʷʨʥʦʛʦ ʧʨʠʝʤʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʠ ʠʭ ʭʦʨʦʰʝʡ ʧʝʨʝʥʦʩʠʤʦʩʪʠ. ʇʨʦʙʣʝʤʳ ʜʦʣʛʦʩʨʦʯʥʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʠ ʚʠʨʫʩʥʦʡ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʩʪʘʣʠ ʧʨʠʯʠʥʦʡ ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʠʩʢʘ ʠ ʨʘʟʨʘʙʦʪʢʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʜʝʡʩʪʚʠʷ ʠʣʠ ʙʣʘʛʦʧʨʠʷʪʥʳʤ 

ʧʨʦʬʠʣʝʤ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ. ʊʘʢʞʝ ʙʳʣʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʳ ʩʭʝʤʳ ʧʨʠʝʤʘ ʧʨʝʧʘʨʘʪʦʚ, ʠ 

ʧʦʚʳʩʠʣʘʩʴ ʧʝʨʝʥʦʩʠʤʦʩʪʴ ʪʝʨʘʧʠʠ. ʊʘʢ ʚ 2014 ʛʦʜʫ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʚʨʘʯʝʡ ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ 

ʩʭʝʤ ʪʝʨʘʧʠʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʧʦʣʘʛʘʶʪ ʧʨʠʝʤ ʪʦʣʴʢʦ 1-3 ʪʘʙʣʝʪʦʢ ʦʜʠʥ ʨʘʟ ʚ 

ʩʫʪʢʠ, ʯʪʦ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʙʣʘʛʦʜʘʨʷ ʧʦʷʚʣʝʥʠʶ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʜʦʟʳ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ.  

ʆʜʥʘʢʦ ʚʩʝ ʵʪʦ ʥʝ ʦʪʨʠʮʘʝʪ ʪʝʭ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʧʦʞʠʟʥʝʥʥʦʡ 

ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʪʝʨʘʧʠʠ: ʩʶʜʘ ʦʪʥʦʩʷʪʩʷ ʢʘʢ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ ʣʝʯʝʥʠʶ, ʪʘʢ ʠ 

ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʜʦʣʛʦʩʨʦʯʥʘʷ ʣʝʢʘʨʩʪʚʝʥʥʘʷ ʪʦʢʩʠʯʥʦʩʪʴ (ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʜʦ 

18 ʣʝʪ ʜʦ ʩʠʭ ʧʦʨ ʦʛʨʘʥʠʯʝʥ). ɺʩʝʤ ʣʶʜʷʤ ʩʣʝʜʫʝʪ ʪʱʘʪʝʣʴʥʦ ʠʟʙʝʛʘʪʴ ʚʦʟʤʦʞʥʦʛʦ 

ʠʥʬʠʮʠʨʦʚʘʥʠʷ ɺʀʏ. ʇʦʵʪʦʤʫ ʥʘʰʠ ʫʩʠʣʠʷ, ʧʦʤʠʤʦ ʜʘʣʴʥʝʡʰʝʛʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ɸʈʊ 

ʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʢʦʥʮʝʧʮʠʡ (ʢ ʧʨʠʤʝʨʫ, ʵʨʘʜʠʢʘʮʠʠ ʚʠʨʫʩʘ), ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥ ,r 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ ʧʨʦʬʠʣʘʢʪʠʢʫ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʜʘʣʴʥʝʡʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ. 

 

ʕʧʠʜʝʤʠʷ ɺʀʏ-ʠʥʬʝʢʮʠʠ 
 

ʆʧʠʩʘʥʠʝ ʧʝʨʚʳʭ ʪʨʝʭ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʉʇʀɼʘ ʙʳʣʦ ʦʟʚʫʯʝʥʦ ʚ ʝʞʝʥʝʜʝʣʴʥʦʤ 

ʦʪʯʝʪʝ ʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ ʚ 1981 ʛʦʜʫ ʠ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 

ʄʝʜʠʮʠʥʩʢʦʤ ʞʫʨʥʘʣʝ ʅʦʚʦʡ ɸʥʛʣʠʠ, ʦʥʦ ʚʢʣʶʯʘʣʦ ʚ ʩʝʙʷ ʦʧʠʩʘʥʠʝ ʵʧʠʜʝʤʠʠ 

ʘʤʙʫʣʘʪʦʨʥʳʭ ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʷ ʧʥʝʚʤʦʮʠʩʪʥʦʡ ʧʥʝʚʤʦʥʠʝʡ, ʯʘʱʝ ʚʩʝʛʦ 
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ʩʦʧʨʦʚʦʞʜʘʶʱʝʡʩʷ ʢʘʥʜʠʜʦʟʦʤ ʧʦʣʦʩʪʠ ʨʪʘ, ʫ ʨʘʥʝʝ ʟʜʦʨʦʚʳʭ ʤʫʞʯʠʥ-ʛʦʤʦʩʝʢʩʫʘʣʠʩʪʦʚ, 

ʪʘʢʞʝ ʩʶʜʘ ʦʪʥʦʩʠʣʦʩʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʭʨʦʥʠʯʝʩʢʠʭ ʷʟʚʝʥʥʳʭ ʧʦʨʘʞʝʥʠʡ ʛʝʨʧʝʪʠʯʝʩʢʦʡ 

ʵʪʠʦʣʦʛʠʠ ʚ ʧʝʨʠʘʥʘʣʴʥʦʡ ʦʙʣʘʩʪʠ (Gottlieb 1981a, Gottlieb 1981b, Masur 1981, Siegal 1981). 

ʅʝʩʢʦʣʴʢʦ ʧʦʟʞʝ, ʚ ʠʶʥʝ 1982 ʛʦʜʘ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ʟʘʤʝʪʢʘ ʎʝʥʪʨʘ ʢʦʥʪʨʦʣʷ ʠ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ (CDC), ʧʦʩʚʷʱʝʥʥʘʷ ʪʨʝʤ ʩʣʫʯʘʷʤ ʇʎʇ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʛʝʤʦʬʠʣʠʝʡ (CDC 1982a). ɺ ʪʦʤ ʞʝ ʛʦʜʫ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʣʠʥʠʯʝʩʢʦʤ 

ʩʣʫʯʘʝ ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟʘ ʥʘ ʬʦʥʝ ʛʝʤʦʬʠʣʠʠ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʤ ʚ ʇʝʥʩʠʣʴʚʘʥʠʠ (Eyster 

1982), ʠ ʩʣʫʯʘʝ ʟʘʙʦʣʝʚʘʥʠʷ ʉʇʀɼʦʤ ʫ ʨʝʙʝʥʢʘ ʤʣʘʜʰʝʛʦ ʚʦʟʨʘʩʪʘ, ʧʝʨʝʥʝʩʰʝʛʦ 

ʛʝʤʦʪʨʘʥʩʬʫʟʠʶ (CDC 1982b). ʈʘʟʚʠʪʠʝ ʉʇʀɼʘ ʧʨʠ ʛʝʤʦʬʠʣʠʠ ʚʳʟʚʘʣʦ ʜʠʩʢʫʩʩʠʶ, 

ʢʘʩʘʶʱʫʶʩʷ ʚʦʧʨʦʩʘ ʦ ʪʦʤ, ʤʦʞʝʪ ʣʠ ʜʘʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʙʳʪʴ ʚʳʟʚʘʥʦ ʚʠʨʫʩʦʤ (Marx 

1982). ʇʦʚʦʜʦʤ ʜʣʷ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʚʠʨʫʩʥʦʡ ʵʪʠʦʣʦʛʠʠ ɺʀʏ ʧʦʩʣʫʞʠʣʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʩʭʦʜʩʪʚʦ ʛʨʫʧʧ ʨʠʩʢʘ ʟʘʙʦʣʝʚʘʥʠʷ ʉʇʀɼʦʤ ʩ ʛʨʫʧʧʘʤʠ ʨʠʩʢʘ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʚʠʨʫʩʦʤ 

ʛʝʧʘʪʠʪʘ ɺ. 

ʆʙʩʣʝʜʦʚʘʥʠʝ ʙʦʣʴʥʳʭ ʉʇʀɼʦʤ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʛʨʫʧʧʘʤ ʨʠʩʢʘ, ʧʦʟʚʦʣʠʣʦ 

ʙʳʩʪʨʦ ʚʳʷʚʠʪʴ ʦʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ: ʫ ʚʩʝʭ ʵʪʠʭ ʧʘʮʠʝʥʪʦʚ ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ CD4-ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʳʤʠ ʣʶʜʴʤʠ. 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʠ ʘʙʩʦʣʶʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ CD8-ʧʦʣʦʞʠʪʝʣʴʥʳʭ T-ʣʠʤʬʦʮʠʪʦʚ ʧʨʠ ʵʪʦʤ, 

ʥʘʧʨʦʪʠʚ, ʚʦʟʨʘʩʪʘʣʦ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʦʛʨʘʥʠʯʝʥʠʝʤ ʤʠʪʦʛʝʥ-ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ 

ʧʨʦʣʠʬʝʨʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʣʠʤʬʦʮʠʪʦʚ (Gottlieb 1981, Masur 1981, Siegal 1981, Mildvan 

1982, Stahl 1982). ɹʳʩʪʨʦ ʩʪʘʣʦ ʧʦʥʷʪʥʦ, ʯʪʦ ʧʦʜʦʙʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʥʝ ʙʳʣʠ 

ʦʙʷʟʘʪʝʣʴʥʳʤ ʢʨʠʪʝʨʠʝʤ ʠʤʤʫʥʦʜʝʬʠʮʠʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ɼʝʬʠʮʠʪ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʩ ʣʠʤʬʘʜʝʥʦʧʘʪʠʝʡ, ʙʳʣ ʦʧʠʩʘʥ ʫʞʝ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʟʘʙʦʣʝʚʘʥʠʷ (ʜʘʞʝ 

ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʨʫʛʠʭ ʩʠʤʧʪʦʤʦʚ) ʫ ʤʫʞʯʠʥ, ʠʤʝʶʱʠʭ ʩʝʢʩ ʩ ʤʫʞʯʠʥʘʤʠ (Kornfeld 1982, 

Stahl 1982). ɺ ʷʥʚʘʨʝ 1983 ʛʦʜʘ ʙʳʣʦ ʦʧʠʩʘʥʦ ʜʚʘ ʩʣʫʯʘʷ ʧʘʮʠʝʥʪʦʚ ʩ ʛʝʤʦʬʠʣʠʝʡ ʠ 

ʩʠʥʜʨʦʤʦʤ ʣʠʤʬʘʜʝʥʦʧʘʪʠʠ, ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʚʳʨʘʞʝʥʥʦʝ ʥʘʨʫʰʝʥʠʝ 

ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ (Ragni 1983). ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʩʜʝʣʘʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʨʝʯʴ 

ʰʣʘ ʦ ʣʠʤʬʘʜʝʥʦʧʘʪʠʠ ʠ ʥʘʨʫʰʝʥʠʷʭ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ, ʚʦʟʥʠʢʘʶʱʠʭ ʥʘ ʥʘʯʘʣʴʥʦʡ 

ʩʪʘʜʠʠ ʉʇʀɼʘ, ʘ ʪʘʢʞʝ ʦ ʪʦʤ, ʯʪʦ ʧʝʨʝʜʘʯʘ ʚʦʟʙʫʜʠʪʝʣʷ ʉʇʀɼʘ, ʚʝʨʦʷʪʥʦ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʯʝʨʝʟ ʧʨʦʜʫʢʪʳ ʢʨʦʚʠ. ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʧʦʷʚʠʣʦʩʴ ʤʥʦʞʝʩʪʚʦ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ 

ʠʟʤʝʥʝʥʠʷʤ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʧʨʠ ʛʝʤʦʬʠʣʠʠ. ɺ ʩʫʱʥʦʩʪʠ, ʚ ʢʨʦʚʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 

ʩʥʠʞʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʢʣʝʪʦʢ CD4/CD8, ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʠ/ʠʣʠ ʘʙʩʦʣʶʪʥʦʛʦ 

ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ CD4+ T-ʣʠʤʬʦʮʠʪʦʚ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ CD8+ 

T-ʣʠʤʬʦʮʠʪʦʚ. ʅʦʨʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʩʫʙʧʦʧʫʣʷʮʠʡ ʣʠʤʬʦʮʠʪʦʚ ʥʘʙʣʶʜʘʣʦʩʴ ʣʠʰʴ ʫ 

ʧʘʮʠʝʥʪʦʚ, ʠʤʝʚʰʠʭ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ VIII  ʬʘʢʪʦʨʘ ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ, ʘ 

ʪʘʢʞʝ ʫ ʧʦʣʫʯʘʚʰʠʭ ʧʨʝʧʘʨʘʪʳ VIII  ʬʘʢʪʦʨʘ ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ ʦʪ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʜʦʥʦʨʦʚ (Luban 1983, Rasi 1984).  

ʇʦʣʫʯʝʥʥʳʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʜʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʛʝʤʦʬʠʣʠʝʡ ʠʟʥʘʯʘʣʴʥʦ 

ʦʙʩʫʞʜʘʣʠʩʴ ʢʘʢ ʩʧʦʨʥʳʝ. ʏʘʩʪʠʯʥʦ ʠʭ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʦʙʲʷʩʥʠʪʴ ʭʨʦʥʠʯʝʩʢʦʡ ʘʥʪʠʛʝʥʥʦʡ 

ʥʘʛʨʫʟʢʦʡ ʫ ʧʘʮʠʝʥʪʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʨʝʮʠʧʠʝʥʪʘʤʠ VIII  ʬʘʢʪʦʨʘ ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ. ɼʨʫʛʠʝ 

ʛʨʫʧʧʳ ʫʯʝʥʳʭ ʩʯʠʪʘʣʠ ʵʪʦ ʦʙʲʷʩʥʝʥʠʝ ʤʘʣʦʚʝʨʦʷʪʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʜʦ ʤʦʤʝʥʪʘ ʦʪʢʨʳʪʠʷ 

ʉʇʀɼʘ ʫ ʙʦʣʴʥʳʭ ʛʝʤʦʬʠʣʠʝʡ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ ʠʥʬʝʢʮʠʦʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʛʨʫʧʧʘʤʠ ʥʘʩʝʣʝʥʠʷ (ʠʩʢʣʶʯʝʥʠʝʤ ʙʳʣʠ ʚʠʨʫʩʥʳʝ 

ʠʥʬʝʢʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚʠʨʫʩʳ ʛʝʧʘʪʠʪʘ ɺ ʠ ʛʝʧʘʪʠʪʘ çʥʠ ɸ, ʥʠ ɺè, ʟʘʨʘʞʝʥʠʝ ʢʦʪʦʨʳʤʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʧʨʝʧʘʨʘʪʳ ʢʨʦʚʠ). ɺ ʮʝʣʦʤ, ʜʦ ʵʪʦʡ ʜʘʪʳ ʦʪʩʫʪʩʪʚʦʚʘʣ ʢʘʢʦʡ-ʣʠʙʦ 

ʜʨʫʛʦʡ ʧʦʚʦʜ ʩʪʘʚʠʪʴ ʧʦʜ ʚʦʧʨʦʩ ʢʦʥʮʝʧʮʠʶ ʣʝʯʝʥʠʷ ʛʝʤʦʬʠʣʠʠ ʬʘʢʪʦʨʘʤʠ ʩʚʝʨʪʳʚʘʥʠʷ 

ʢʨʦʚʠ (Anonymous 1983, Goldsmith 1983). ɺ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʦʙʲʷʩʥʝʥʠʷ ʵʪʠʦʣʦʛʠʠ 

ʉʇʀɼʘ, ʦʩʦʙʝʥʥʦ ʚ ʛʨʫʧʧʝ ʨʠʩʢʘ ʤʫʞʯʠʥ, ʠʤʝʶʱʠʭ ʩʝʢʩ ʩ ʤʫʞʯʠʥʘʤʠ, ʦʙʩʫʞʜʘʣʘʩʴ 

ʚʦʟʤʦʞʥʘʷ ʨʦʣʴ ʢʦʠʥʬʝʢʮʠʠ ʯʝʣʦʚʝʯʝʩʢʠʤ ʮʠʪʦʤʝʛʘʣʦʚʠʨʫʩʦʤ, ʧʨʠʝʤʘ ʥʘʨʢʦʪʠʢʦʚ, 

ʠʥʛʘʣʷʮʠʦʥʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠ ̫ ʚ ʦʨʛʘʥʠʟʤ ʘʤʠʣʥʠʪʨʠʪʘ (ʧʦʧʧʝʨʩ), ʘ ʪʘʢʞʝ ʚʦʟʜʝʡʩʪʚʠ ̫

ʯʫʞʝʨʦʜʥʳʭ ʙʝʣʢʦʚ (ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʩʧʝʨʤʘʪʦʟʦʠʜʘʭ) (Essex 1997).  

ɺ 1983 ʛʦʜʫ ʨʘʟʣʠʯʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʛʨʫʧʧʳ ʚʳʜʚʠʥʫʣʠ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ 

ʚʦʟʙʫʜʠʪʝʣʝʤ ʉʇʀɼʘ ʤʦʛ ʙʳ ʙʳʪʴ ʦʩʦʙʳʡ ʚʘʨʠʘʥʪ ʊ-ʣʠʤʬʦʪʨʦʧʥʦʛʦ ʨʝʪʨʦʚʠʨʫʩʘ (HTLV-I), 
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ʢʦʪʦʨʳʡ ʙʳʣ ʦʪʢʨʳʪ ʚ 1980 ʛʦʜʫ Gallo ʠ ʜʨ. (Essex 1983, Gallo 1983). ʅʝʩʢʦʣʴʢʦ ʘʨʛʫʤʝʥʪʦʚ 

ʛʦʚʦʨʠʣʠ ʚ ʧʦʣʴʟʫ ʜʘʥʥʦʡ ʛʠʧʦʪʝʟʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʪʦʪ ʤʦʤʝʥʪ ʚʠʨʫʩ HTLV-I ʙʳʣ 

ʧʨʠʟʥʘʥ ʝʜʠʥʩʪʚʝʥʥʳʤ ʠʟʚʝʩʪʥʳʤ ʚʠʨʫʩʦʤ ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʡ ʦʙʣʘʜʘʣ ʧʦʪʝʥʮʠʘʣʦʤ 

ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʊ-ʣʠʤʬʦʮʠʪʦʚ CD4+ (Poiesz 1980). ʂ ʵʪʦʡ ʤʳʩʣʠ ʧʨʠʚʝʣʦ ʪʦ, ʯʪʦ ʚʠʨʫʩ 

HTLV-I ʠʤʝʣ ʪʝ ʞʝ ʧʫʪʠ ʧʝʨʝʜʘʯʠ, ʯʪʦ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʚʦʟʙʫʜʠʪʝʣʴ ʉʇʀɼʘ: ʯʝʨʝʟ ʧʦʣʦʚʳʝ 

ʢʦʥʪʘʢʪʳ, ʯʝʨʝʟ ʢʨʦʚʴ ʠ ʧʝʨʠʥʘʪʘʣʴʥʳʡ ʧʫʪʴ ʧʝʨʝʜʘʯʠ (Essex 1982).  

ʇʝʨʚʳʝ ʧʦʧʳʪʢʠ ʚʳʜʝʣʠʪʴ ʚʠʨʫʩ, ʨʦʜʩʪʚʝʥʥʳʡ HTLV-I ʠʣʠ -II, ʧʨʠʚʝʣʠ ʣʠʰʴ ʢ ʯʘʩʪʠʯʥʦʤʫ 

ʫʩʧʝʭʫ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʫ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʘʮʠʝʥʪʦʚ ʩʦ ʉʇʀɼʦʤ ʤʦʛʣʠ 

ʦʙʥʘʨʫʞʠʚʘʪʴʩʷ ʧʝʨʝʢʨʝʩʪʥʦ ʨʝʘʛʠʨʫʶʱʠʝ ʘʥʪʠʪʝʣʘ ʢ HTLV-ʨʦʜʩʪʚʝʥʥʳʤ ʛʝʥʥʳʤ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤ, ʦʙʱʘʷ ʨʝʘʢʪʠʚʥʦʩʪʴ ʙʳʣʘ ʩʣʠʰʢʦʤ ʩʣʘʙʦʡ, ʯʪʦʙʳ ʵʪʦ ʤʦʞʥʦ ʙʳʣʦ 

ʦʙʲʷʩʥʠʪʴ ʪʦʣʴʢʦ ʢʦʠʥʬʝʢʮʠʝʡ HTLV. ʕʪʠ ʥʘʙʣʶʜʝʥʠʷ ʩʢʦʨʝʝ ʧʦʟʚʦʣʷʣʠ ʜʫʤʘʪʴ ʦʙ 

ʵʪʠʦʣʦʛʠʯʝʩʢʦʡ ʨʦʣʠ ʩʣʘʙʦʨʝʘʢʪʠʚʥʦʛʦ ʚʠʨʫʩʘ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʵʣʠʤʠʥʠʨʦʚʘʥʥʦʛʦ ʠʟ 

ʦʨʛʘʥʠʟʤʘ. ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚʦʟʙʫʜʠʪʝʣʝʤ ʉʇʀɼʘ ʙʳʣ ʧʨʠʟʥʘʥ ʚʳʜʝʣʝʥʥʳʡ ʥʝʩʢʦʣʴʢʦ 

ʧʦʟʞʝ ʚʠʨʫʩ HTLV-III, ʧʦʟʞʝ ʧʦʣʫʯʠʚʰʠʡ ʥʘʟʚʘʥʠʝ ʚʠʨʫʩʘ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ʯʝʣʦʚʝʢʘ 1 ʪʠʧʘ 

(ɺʀʏ-1) (Barre-Sinoussi 1983, Popovic 1984). ɺ 2008 ʛʦʜʫ ʬʨʘʥʮʫʟʩʢʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ Luc 

Montagnier ʠ Francoise Barre-Sinoussi ʙʳʣʠ ʫʜʦʩʪʦʝʥʳ ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ ʧʦ ʤʝʜʠʮʠʥʝ ʟʘ 

ʵʪʦ ʦʪʢʨʳʪʠʝ. 
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ɺʀʏ ʧʝʨʝʜʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʧʫʪʷʤʠ 

1.  ʯʝʨʝʟ ʥʝʟʘʱʠʱʝʥʥʳʝ ʧʦʣʦʚʳʝ ʢʦʥʪʘʢʪʳ ʩ ʠʥʬʠʮʠʨʦʚʘʥʥʳʤ ʧʘʨʪʥʝʨʦʤ (ʦʩʦʙʝʥʥʦ 

ʠʤʝʶʱʠʤ ʦʧʨʝʜʝʣʷʝʤʫʶ ʚʠʨʫʩʥʫʶ ʥʘʛʨʫʟʢʫ) 

2.  ʧʦʣʴʟʦʚʘʥʠʝ ʦʙʱʠʤʠ ʰʧʨʠʮʘʤʠ, ʚ ʦʩʥʦʚʥʦʤ, ʧʨʠ ʥʘʨʢʦʪʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 

3.  ʦʪ ɺʀʏ-ʠʥʬʠʮʠʨʦʚʘʥʥʦʡ ʤʘʪʝʨʠ ʥʦʚʦʨʦʞʜʝʥʥʦʤʫ ʨʝʙʝʥʢʫ (ʜʦ ʨʦʜʦʚ ʠʣʠ ʧʦʩʣʝ ʨʦʜʦʚ, 

ʯʝʨʝʟ ʛʨʫʜʥʦʝ ʚʩʢʘʨʤʣʠʚʘʥʠʝ) 

ɺʩʝ ʜʨʫʛʠʝ ʧʫʪʠ ʠʥʬʠʮʠʨʦʚʘʥʠʷ, ʯʘʱʝ ʚʩʝʛʦ ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʢʘʟʫʠʩʪʠʯʝʩʢʠʝ ʩʣʫʯʘʠ, 

ʷʚʣʷʶʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʨʝʜʢʠʤʠ. ʉʶʜʘ ʦʪʥʦʩʠʪʩʷ ʧʝʨʝʣʠʚʘʥʠʝ ʢʨʦʚʠ ʠ ʝʝ ʧʨʝʧʘʨʘʪʦʚ ʚ ʪʝʭ 

ʨʝʛʠʦʥʘʭ, ʛʜʝ ʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʝʛʫʣʷʨʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʜʦʥʦʨʩʢʦʡ ʢʨʦʚʠ ʥʘ ɺʀʏ. 

ɸʙʩʦʣʶʪʥʦʡ ʨʝʜʢʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʠʥʬʠʮʠʨʦʚʘʥʠʝ ɺʀʏ ʯʝʨʝʟ ʢʦʥʪʘʢʪ ʩ ʠʥʬʠʮʠʨʦʚʘʥʥʦʡ 

ʢʨʦʚʴʶ ʦʪʢʨʳʪʳʭ ʨʘʥ ʠʣʠ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ, ʘ ʪʘʢʞʝ ʯʝʨʝʟ ʫʢʫʰʝʥʥʳʝ ʨʘʥʳ (Bartholomew 

2008). ʅʝʜʘʚʥʦ ʙʳʣʦ ʦʧʫʙʣʠʢʦʚʘʥʦ ʪʨʠ ʩʣʫʯʘʷ, ʚ ʢʦʪʦʨʳʭ ʙʳʣʦ ʦʧʠʩʘʥʦ ʚʝʨʦʷʪʥʦʝ 

ʟʘʨʘʞʝʥʠʝ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ ʯʝʨʝʟ ʧʠʱʫ, ʨʘʟʞʝʚʘʥʥʫʶ ʜʣʷ ʥʠʭ ʤʘʪʝʨʷʤʠ (Gaur 2008). 

ʆʜʥʘʢʦ ʚʩʝ ʵʪʠ ʩʣʫʯʘʠ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʢʘʟʫʠʩʪʠʯʝʩʢʠʤʠ. ʉʦʚʦʢʫʧʥʳʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ (ʩʙʦʨ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʣʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, CDC), ʧʦʩʚʷʱʝʥʥʳʝ 

ʠʟʫʯʝʥʠʶ ʜʨʫʛʠʭ ʚʦʟʤʦʞʥʳʭ ʧʫʪʝʡ ʧʝʨʝʜʘʯʠ, ʯʝʪʢʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ 

ʧʦʚʩʝʜʥʝʚʥʳʝ ʢʦʥʪʘʢʪʳ ʤʝʞʜʫ ʣʶʜʴʤʠ, ʚʢʣʶʯʘʷ ʧʦʣʴʟʦʚʘʥʠʝ ʦʙʱʠʤ ʪʫʘʣʝʪʦʤ ʠʣʠ ʧʠʪʴʝ ʠʟ 

ʦʜʥʦʛʦ ʩʪʘʢʘʥʘ, ʥʝ ʧʨʠʚʦʜʷʪ ʢ ʟʘʨʘʞʝʥʠʶ. ʇʨʠ ʘʥʘʣʠʟʝ ʩʦʚʦʢʫʧʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʥʠ ʦʜʥʦʛʦ ʩʣʫʯʘʷ ʟʘʨʘʞʝʥʠʷ ʧʨʠ ʢʦʥʪʘʢʪʝ ʢʦʞʠ 

ʩʦ ʩʣʶʥʦʡ, ʤʦʯʦʡ ʠʣʠ ʠʥʬʠʮʠʨʦʚʘʥʥʦʡ ʢʨʦʚʴʶ (Henderson 1990).  

ɼʘʣʝʝ ʢʨʘʪʢʦ ʦʙʩʫʞʜʘʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʫʪʠ ʧʝʨʝʜʘʯʠ ʠʥʬʝʢʮʠʠ, ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʦʟʤʦʞʥʳʝ ʧʨʠ ʥʘʣʠʯʠʠ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʠ ʨʠʩʢʦʚ. 

 

ʇʦʣʦʚʦʡ ʧʫʪʴ ʧʝʨʝʜʘʯʠ 
ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʧʫʪʝʤ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ɺʀʏ ʦʩʪʘʪʁʩʷ ʧʦʣʦʚʳʝ ʢʦʥʪʘʢʪ.r ʇʨʝʜʧʦʩʳʣʢʦʡ 

ʜʣʷ ʧʝʨʝʜʘʯʠ ʠʥʬʝʢʮʠʠ ʧʦʣʦʚʳʤ ʧʫʪʝʤ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʧʨʷʤʦʛʦ ʢʦʥʪʘʢʪʘ ʩ 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʤ ʩʝʢʨʝʪʦʤ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʞʠʜʢʦʩʪʷʤʠ ʦʨʛʘʥʠʟʤʘ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʠʨʫʩʘ ʩʦʜʝʨʞʘʪʩʷ ʚ ʢʨʦʚʠ ʠ ʩʝʤʝʥʥʦʡ ʞʠʜʢʦʩʪʠ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʣʫʯʘʝʚ ʧʝʨʝʜʘʯʠ ʠʥʬʝʢʮʠʠ ʧʨʠ ʛʝʪʝʨʦʩʝʢʩʫʘʣʴʥʳʭ ʧʦʣʦʚʳʭ ʢʦʥʪʘʢʪʘʭ 

ʧʘʨʪʥʝʨʰʘʤ ɺʀʏ-ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʧʘʮʠʝʥʪʦʚ ʠʟ ɹʦʥʥʘ, ʙʦʣʴʥʳʭ ʛʝʤʦʬʠʣʠʝʡ, ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʯʘʩʪʦʪʘ ʩʝʨʦʢʦʥʚʝʨʩʠʠ ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 10 % (Rockstroh 1995). ʇʨʠ ʵʪʦʤ 

ʨʠʩʢ ʧʝʨʝʜʘʯʠ ʠʥʬʝʢʮʠʠ ʧʦʣʦʚʳʤ ʧʫʪʝʤ ʙʳʣ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʫ 
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ʧʘʨʪʥʝʨʘ ʠʤʝʣʠʩʴ ʧʨʠʟʥʘʢʠ ʚʳʨʘʞʝʥʥʦʛʦ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ʠʣʠ ʨʘʟʚʝʨʥʫʪʦʡ ʢʣʠʥʠʯʝʩʢʦʡ 

ʩʪʘʜʠʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ. ɺ ʜʘʥʥʦʡ ʛʣʘʚʝ ʜʘʣʝʝ ʫʧʦʤʠʥʘʝʪʩʷ, ʯʪʦ ʨʘʩʯʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 

ʨʠʩʢʘ ʟʘʨʘʞʝʥʠʷ ʥʝʚʦʟʤʦʞʝʥ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʦʧʨʝʜʝʣʷʝʪʩʷ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʝʢʩʫʘʣʴʥʘʷ ʧʨʘʢʪʠʢʘ, ʥʘʣʠʯʠʝ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʧʝʨʝʜʘʚʘʝʤʳʭ ʧʦʣʦʚʳʤ ʧʫʪʝʤ, ʥʘʣʠʯʠʝ ʧʦʚʨʝʞʜʝʥʠʡ ʢʦʞʥʳʭ ʧʦʢʨʦʚʦʚ, ʦʙʨʝʟʘʥʠʝ, 

ʥʘʨʫʰʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ. ɼʘʥʥʳʝ ʦ ʩʨʝʜʥʝʤ ʨʠʩʢʝ ʧʝʨʝʜʘʯʠ ʠʥʬʝʢʮʠʠ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʩʝʢʩʫʘʣʴʥʳʭ ʧʨʘʢʪʠʢ ʦʙʦʙʱʝʥʳ ʚ ʊʘʙʣʠʮʝ 1. 

 
ʊʘʙʣʠʮʘ 1: ʈʠʩʢ ʟʘʨʘʞʝʥʠʷ ɺʀʏ (ʤʦʜʠʬʠʮʠʨʦʚʘʥʦ ʩʦʛʣʘʩʥʦ ʠʥʬʦʨʤʘʮʠʠ, ʫʢʘʟʘʥʥʦʡ ʚ ʛʝʨʤʘʥʦ-ʘʚʩʪʨʠʡʩʢʠʭ 

ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʆʙʱʝʩʪʚʘ ʙʦʨʴʙʳ ʩʦ ʉʇʀɼʦʤ, ʩʤ. ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʩʘʡʪʝ www.daignet.de) 

ʊʠʧ ʧʦʣʦʚʦʛʦ ʢʦʥʪʘʢʪʘ/ʧʘʨʪʥʝʨʘ ɺʝʨʦʷʪʥʦʩʪʴ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʧʨʠ 

ʦʜʥʦʢʨʘʪʥʦʤ ʢʦʥʪʘʢʪʝ 

ʅʝʟʘʱʠʱʝʥʥʳʡ ʨʝʮʝʧʪʠʚʥʳʡ ʘʥʘʣʴʥʳʡ ʧʦʣʦʚʦʡ ʢʦʥʪʘʢʪ ʩ 

ʧʘʨʪʥʝʨʦʤ, ʠʤʝʶʱʠʤ ʠʟʚʝʩʪʥʳʡ ɺʀʏ-ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʩʪʘʪʫʩ 

0,82 % (95 % ɼʀ 0,24 ï 2,76) 

ɼʠʘʧʘʟʦʥ 0,1 ï 7,5 %* 

ʅʝʟʘʱʠʱʝʥʥʳʡ ʨʝʮʝʧʪʠʚʥʳʡ ʘʥʘʣʴʥʳʡ ʧʦʣʦʚʦʡ ʢʦʥʪʘʢʪ ʩ 

ʧʘʨʪʥʝʨʦʤ, ʠʤʝʶʱʠʤ ʥʝʠʟʚʝʩʪʥʳʡ ʩʝʨʦʩʪʘʪʫʩ ʧʦ ɺʀʏ 
0,27 % (95 % ɼʀ 0,06 ï 0,49) 

ʅʝʟʘʱʠʱʝʥʥʳʡ ʘʢʪʠʚʥʳʡ ʘʥʘʣʴʥʳʡ ʧʦʣʦʚʦʡ ʢʦʥʪʘʢʪ ʩ 

ʧʘʨʪʥʝʨʦʤ, ʠʤʝʶʱʠʤ ʥʝʠʟʚʝʩʪʥʳʡ ʩʝʨʦʩʪʘʪʫʩ ʧʦ ɺʀʏ 
0,06 % (95 % ɼʀ 0,02 ï 0,19) 

ʅʝʟʘʱʠʱʝʥʥʳʡ ʨʝʮʝʧʪʠʚʥʳʡ ʚʘʛʠʥʘʣʴʥʳʡ ʧʦʣʦʚʦʡ ʢʦʥʪʘʢʪ 0,05 ï 0,15 % 

ʅʝʟʘʱʠʱʝʥʥʳʡ ʘʢʪʠʚʥʳʡ ʚʘʛʠʥʘʣʴʥʳʡ ʧʦʣʦʚʦʡ ʢʦʥʪʘʢʪ 0,03 ï 5,6 % 

ʆʨʘʣʴʥʳʡ ʧʦʣʦʚʦʡ ʢʦʥʪʘʢʪ ʆʪʩʫʪʩʪʚʠʝ ʜʦʩʪʦʚʝʨʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ, ʦʜʥʘʢʦ 

ʦʧʠʩʘʥʳ ʝʜʠʥʠʯʥʳʝ ʩʣʫʯʘʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ 

ʧʦʧʘʜʘʥʠʠ ʩʧʝʨʤʳ ʚ ʨʦʪ (Lifson 1990) 

ʇʨʠʤʝʯʘʥʠʝ: 95 % ɼʀ = ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚ ʭʦʜʝ ʢʨʫʧʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʩʝʨʦʢʦʥʚʝʨʩʠʠ ɺʀʏ (Vittinghoff 1999).  

*ʆʮʝʥʢʘ ʚʝʨʦʷʪʥʦʩʪʠ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʩʤ. ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʣʝʯʝʥʠʶ ɺʀʏ-ʠʥʬʝʢʮʠʠ, DMW 2009, 134: S16-S33 

 

ɿʘʚʠʩʠʤʦʩʪʴ ʨʠʩʢʘ ʟʘʨʘʞʝʥʠʷ ʦʪ ʠʤʝʶʱʝʛʦʩʷ ʢʦʣʠʯʝʩʪʚʘ ʚʠʨʫʩʘ ʠʤʝʝʪ ʚʘʞʥʳʝ 

ʵʧʠʜʝʤʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ. ʊʘʢ ʧʨʠ ʥʘʣʠʯʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʦʙʤʝʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ 

ʞʠʜʢʦʩʪʷʤʠ (ʪʘʢʠʤʠ ʢʘʢ ʢʨʦʚʴ ʠ ʩʧʝʨʤʘ) ʤʝʞʜʫ ʥʝʩʢʦʣʴʢʠʤʠ ʣʶʜʴʤʠ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ 

ʜʥʝʡ ʠʣʠ ʥʝʜʝʣʴ ʥʘʙʣʶʜʘʝʪʩʷ ʯʝʪʢʦʝ ʧʦʚʳʰʝʥʠʝ ʨʠʩʢʘ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʩʨʝʜʠ ʥʠʭ ʣʠʮ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʥʝʜʘʚʥʦ ʠʥʬʠʮʠʨʦʚʘʥʳ ʠ ʧʦʵʪʦʤʫ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʦʢʦʥʪʘʛʠʦʟʥʳʤʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʦʚʳʰʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʜʨʫʛʠʭ ʣʠʮ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʥʝʜʝʣʴ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʧʝʨʠʦʜʫ ʦʪ ʩʦʙʩʪʚʝʥʥʦ ʬʘʢʪʘ ʟʘʨʘʞʝʥʠʷ ʜʦ ʧʦʷʚʣʝʥʠʷ ʘʥʪʠʪʝʣ. ʀ ʚʥʦʚʴ 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʢʦʥʪʘʛʠʦʟʥʦʡ ʷʚʣʷʝʪʩʷ ʩʪʘʜʠʷ, ʥʘ ʢʦʪʦʨʦʡ ʯʝʣʦʚʝʢ ʥʝ ʟʥʘʝʪ ʦ 

ʩʚʦʝʤ ʜʠʘʛʥʦʟʝ, ʘ ʠʥʬʝʢʮʠʷ ʧʨʠ ʵʪʦʤ ʧʨʦʜʦʣʞʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ, ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʧʦʚʪʦʨʥʦʝ 

ʧʦʚʳʰʝʥʠʝ ʚʠʨʫʩʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘʙʣʶʜʘʝʪʩʷ ʟʘ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʜʦ ʨʘʟʚʠʪʠʷ ʧʨʦʷʚʣʝʥʠʡ 

ʉʇʀɼʘ. ʅʘʣʠʯʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʠʥʬʝʢʮʠʡ, ʧʝʨʝʜʘʚʘʝʤʳʭ ʧʦʣʦʚʳʤ ʧʫʪʝʤ, 

ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʙʘʨʴʝʨʦʚ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʢʦʞʠ ʠ ʩʣʠʟʠʩʪʳʭ 

ʦʙʦʣʦʯʝʢ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʟʘʨʘʞʝʥʠʷ ɺʀʏ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʵʥʜʝʤʠʯʝʩʢʠʭ 

ʨʝʛʠʦʥʦʚ ʩ ʚʳʩʦʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴʶ ʠʥʬʝʢʮʠʡ, ʧʝʨʝʜʘʚʘʝʤʳʭ ʧʦʣʦʚʳʤ ʧʫʪʝʤ. ʉʶʜʘ 

ʦʪʥʦʩʠʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʛʝʥʠʪʘʣʴʥʳʡ ʛʝʨʧʝʩ, ʢʦʪʦʨʳʡ ʠʛʨʘʝʪ ʨʦʣʴ ʬʘʢʪʦʨʘ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ɺʀʏ ʚ ʵʥʜʝʤʠʯʝʩʢʠʭ ʨʝʛʠʦʥʘʭ (Mahiane 2009).  

ʈʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʪʦʤ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʚʠʨʫʩʥʦʡ ʥʘʛʨʫʟʢʠ ʯʝʪʢʦ 

ʚʣʠʷʝʪ ʥʘ ʠʥʬʠʮʠʨʫʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʥʢʨʝʪʥʦʛʦ ʧʘʮʠʝʥʪʘ, ʚʳʟʚʘʣʠ ʧʦʨʦʡ ʦʯʝʥʴ 

ʧʨʦʪʠʚʦʨʝʯʠʚʫʶ ʜʠʩʢʫʩʩʠʶ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʟʘʱʠʱʝʥʥʳʭ ʧʦʣʦʚʳʭ ʢʦʥʪʘʢʪʦʚ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʌʝʜʝʨʘʣʴʥʘʷ ʢʦʤʠʩʩʠʷ ʧʦ ʚʦʧʨʦʩʘʤ ʉʇʀɼʘ (EKAF) ʧʨʝʜʣʦʞʠʣʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ɺʀʏ-ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʣʠʮ, ʠʤʝʶʱʠʭ ʥʘ ʬʦʥʝ ɸʈʊ ʥʝʦʧʨʝʜʝʣʷʝʤʫʶ ʚʠʨʫʩʥʫʶ ʥʘʛʨʫʟʢʫ, 

ʧʦʣʫʯʘʶʱʠʭ ɸʈʊ ʥʝ ʤʝʥʝʝ 6 ʤʝʩʷʮʝʚ, ʩʦʙʣʶʜʘʶʱʠʭ ʩʭʝʤʫ ʪʝʨʘʧʠʠ, ʨʝʛʫʣʷʨʥʦ ʧʦʩʝʱʘʶʱʠʭ 

ʚʨʘʯʘ ʠ ʥʝ ʠʤʝʶʱʠʭ ʜʨʫʛʠʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʝʨʝʜʘʚʘʝʤʳʭ ʧʦʣʦʚʳʤ ʧʫʪʝʤ, ʢʘʢ 

ʧʘʮʠʝʥʪʦʚ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʥʝ ʧʝʨʝʜʘʶʱʠʭ ɺʀʏ ʧʨʠ ʧʦʣʦʚʳʭ ʢʦʥʪʘʢʪʘʭ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ 

ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʣʠʮ ʨʘʟʨʝʰʘʶʪʩʷ ʥʝʟʘʱʠʱʝʥʥʳʝ ʧʦʣʦʚʳʝ ʢʦʥʪʘʢʪʳ (Vernazza 2008). 



6 ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʎʝʣʴʶ ʧʦʜʦʙʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ EKAF ʷʚʣʷʝʪʩʷ ʙʦʨʴʙʘ ʩʦ ʩʪʨʘʭʦʤ ʧʝʨʝʜ ʙʦʣʝʟʥʴʶ, 

ʩʫʱʝʩʪʚʫʶʱʠʤ ʫ ʣʶʜʝʡ ʢʘʢ ʩ ɺʀʏ-ʠʥʬʝʢʮʠʡ, ʪʘʢ ʠ ʙʝʟ ʥʝʝ, ʯʪʦ ʩʜʝʣʘʝʪ ʚʦʟʤʦʞʥʦʡ 

ʥʦʨʤʘʣʴʥʫʶ ʩʝʢʩʫʘʣʴʥʫʶ ʞʠʟʥʴ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝ ʚʩʝ ʩʧʝʮʠʘʣʠʩʪʳ ʚ ʦʙʣʘʩʪʠ 

ɺʀʏ-ʠʥʬʝʢʮʠʠ ʨʘʟʜʝʣʷʶʪ ʜʘʥʥʫʶ ʪʦʯʢʫ ʟʨʝʥʠʷ. ʅʝʜʘʚʥʦ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʦʙʟʦʨ 

ʢʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʚʦ ʌʨʘʥʢʬʫʨʪʝ (Sturmer 2008), ʧʨʠ ʢʦʪʦʨʦʤ 

ʧʝʨʝʜʘʯʘ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʧʨʦʠʟʦʰʣʘ ʥʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʥʝʦʧʨʝʜʝʣʷʝʤʦʡ ʚʠʨʫʩʥʦʡ 

ʥʘʛʨʫʟʢʠ ʥʘ ʬʦʥʝ ɸʈʊ (ʩʤ. ʪʘʢʞʝ ʨʘʟʜʝʣ ʇʨʦʬʠʣʘʢʪʠʢʘ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʚ ʛʣʘʚʝ, 

ʧʦʩʚʷʱʝʥʥʦʡ ɸʈʊ). 

 

ʇʝʨʝʜʘʯʘ ʯʝʨʝʟ ʦʙʱʠʝ ʰʧʨʠʮʳ 
ʇʦʣʴʟʦʚʘʥʠʝ ʦʙʱʠʤʠ ʰʧʨʠʮʘʤʠ ʠ ʠʛʣʘʤʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʫʪʝʤ ʧʝʨʝʜʘʯʠ 

ɺʀʏ-ʠʥʬʝʢʮʠʠ ʫ ʣʠʮ, ʩʪʨʘʜʘʶʱʠʭ ʟʘʚʠʩʠʤʦʩʪʴʶ ʦʪ ʚʚʝʜʝʥʠʷ ʠʥʲʝʢʮʠʦʥʥʳʭ ʥʘʨʢʦʪʠʢʦʚ. ʉ 

ʫʯʝʪʦʤ ʢʦʥʪʘʢʪʘ ʩ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʢʨʦʚʠ, ʨʠʩʢ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʷʚʣʷʝʪʩʷ 

ʚʳʩʦʢʠʤ. ʇʦʧʘʜʘʥʠʝ ʢʨʦʚʠ ʚ ʰʧʨʠʮ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʝʝ ʘʩʧʠʨʘʮʠʠ ʜʦ ʚʚʝʜʝʥʠʷ ʥʘʨʢʦʪʠʢʘ 

(ʵʪʦ ʚʳʧʦʣʥʷʝʪʩʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ ʚ ʧʨʘʚʠʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʠʛʣʳ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʰʧʨʠʮ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʨʝʟʝʨʚʫʘʨ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠʥʬʝʢʮʠʠ. 

ʂ ʩʯʘʩʪʴʶ, ʚʥʝʜʨʝʥʠʝ ʧʨʦʛʨʘʤʤ ʦʙʤʝʥʘ ʠʛʣ, ʫʩʪʘʥʦʚʢʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ ʜʣʷ 

ʚʳʜʘʯʠ ʰʧʨʠʮʝʚ, ʟʘʤʝʩʪʠʪʝʣʴʥʘʷ ʪʝʨʘʧʠʷ ʤʝʪʘʜʦʥʦʤ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ 

ʤʝʨʳ ʠ ʩʦʮʠʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʦʟʚʦʣʠʣʠ ʨʝʟʢʦ ʩʥʠʟʠʪʴ ʯʘʩʪʦʪʫ ʧʝʨʝʜʘʯʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ 

ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʚʥʫʪʨʠʚʝʥʥʳʭ ʥʘʨʢʦʪʠʢʦʚ ʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ. ɺ ʚʦʩʪʦʯʥʦ-ʝʚʨʦʧʝʡʩʢʠʭ 

ʩʪʨʘʥʘʭ, ʛʜʝ ʫʧʦʪʨʝʙʣʝʥʠʝ ʥʘʨʢʦʪʠʢʦʚ ʧʨʝʩʣʝʜʫʝʪʩʷ ʢʘʢ ʢʨʠʤʠʥʘʣʴʥʦʝ ʜʝʡʩʪʚʠʝ, ʠ 

ʦʪʩʫʪʩʪʚʫʶʪ ʤʝʩʪʘ ʚʳʜʘʯʠ ʯʠʩʪʳʭ ʰʧʨʠʮʝʚ, ʥʘʙʣʶʜʘʝʪʩʷ ʜʘʣʴʥʝʡʰʠʡ ʥʝʧʨʝʨʳʚʥʳʡ ʨʦʩʪ 

ʯʘʩʪʦʪʳ ʧʝʨʝʜʘʯʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ. ʆʩʪʘʝʪʩʷ ʥʘʜʝʷʪʴʩʷ, ʯʪʦ ʫʩʧʝʭʠ ʩʪʨʘʥ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ ʚ 

ʣʠʙʝʨʘʣʠʟʘʮʠʠ ʦʪʥʦʰʝʥʠʷ ʢ ʥʘʨʢʦʟʘʚʠʩʠʤʦʩʪʠ ʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʜʦʙʥʳʭ ʧʨʦʛʨʘʤʤ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʙʫʜʫʪ ʧʨʠʤʝʥʝʥ rʠ ʚ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʝ. 

 

ʇʝʨʝʜʘʯʘ ʚʠʨʫʩʘ ʦʪ ʤʘʪʝʨʠ ʢ ʨʝʙʝʥʢʫ 
ɹʝʟ ʚʳʧʦʣʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʜʦ 40 % ʜʝʪʝʡ, 

ʨʦʞʜʝʥʥʳʭ ʦʪ ɺʀʏ-1-ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʤʘʪʝʨʝʡ, ʠʥʬʠʮʠʨʫʶʪʩʷ ɺʀʏ-1. ɺʘʞʥʝʡʰʠʤ 

ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʷʚʣʷʝʪʩʷ ʚʠʨʫʩʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʤʦʤʝʥʪ ʨʦʜʦʚ. ʉ 1995 ʛʦʜʘ ʚ ɻʝʨʤʘʥʠʠ 

ʩʯʠʪʘʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʩʥʠʞʝʥʠʝ ʯʘʩʪʦʪʳ ʧʝʨʝʜʘʯʠ ɺʀʏ-1-ʠʥʬʝʢʮʠʠ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʦʪ ʤʘʪʝʨʠ ʩ ʠʟʚʝʩʪʥʳʤ ʩʝʨʦʩʪʘʪʫʩʦʤ ʢ ʨʝʙʝʥʢʫ ʜʦ 1-2 %. ʉʪʦʣʴ ʥʠʟʢʘʷ ʯʘʩʪʦʪʘ ʧʝʨʝʜʘʯʠ 

ʠʥʬʝʢʮʠʠ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʢʦʤʙʠʥʘʮʠʠ ʘʥʪʠʨʝʪʨʦʚʠʨʫʩʥʦʡ ʪʝʨʘʧʠʠ ʠ ʩʧʝʮʠʘʣʴʥʳʭ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ ʧʣʘʥʦʚʦʝ ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ ʜʦ ʥʘʯʘʣʘ 

ʩʭʚʘʪʦʢ (ʩʝʛʦʜʥʷ ʙʦʣʝʝ ʥʝ ʩʯʠʪʘʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʧʨʠ ʥʘʣʠʯʠʠ ʫ ʤʘʪʝʨʠ ʥʝʦʧʨʝʜʝʣʷʝʤʦʡ 

ʚʠʨʫʩʥʦʡ ʥʘʛʨʫʟʢʠ ʜʦ ʥʘʯʘʣʘ ʨʦʜʦʚ), ʧʦʩʪʵʢʩʧʦʟʠʮʠʦʥʥʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ 

ʘʥʪʠʨʝʪʨʦʚʠʨʫʩʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʠ ʦʪʢʘʟ ʦʪ ʛʨʫʜʥʦʛʦ ʚʩʢʘʨʤʣʠʚʘʥʠʷ. 

ɼʝʪʘʣʠ ʩʤ. ʚ ʛʣʘʚʝ ɹʝʨʝʤʝʥʥʦʩʪʴ ʠ ɺʀʏ-ʠʥʬʝʢʮʠʷ, ʘ ʪʘʢʞʝ ʚ ʛʝʨʤʘʥʦ-ʘʚʩʪʨʠʡʩʢʠʭ 

ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʧʦ ʣʝʯʝʥʠʶ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʧʨʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʵʢʩʧʦʟʠʮʠʠ ɺʀʏ ʫ 

ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ (DMW 2009; 134: S 40-S 54, ʘ ʪʘʢʞʝ ʥʘ ʚʝʙ-ʩʘʡʪʝ www.daignet.de, ʛʜʝ ʚ 

ʨʝʞʠʤʝ ʦʥʣʘʡʥ ʤʦʞʥʦ ʥʘʡʪʠ ʩʦʚʨʝʤʝʥʥʳʝ ʨʫʢʦʚʦʜʩʪʚʘ). 

 

ʇʝʨʝʜʘʯʘ ʚʠʨʫʩʘ ʯʝʨʝʟ ʢʨʦʚʴ 
ɿʥʘʯʝʥʠʝ ʧʫʪʠ ʧʝʨʝʜʘʯʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʯʝʨʝʟ ʢʨʦʚʴ ʠ ʝʝ ʧʨʝʧʘʨʘʪʳ ʚʦ ʚʩʝʤ ʤʠʨʝ ʦʩʪʘʝʪʩʷ 

ʥʝʙʦʣʴʰʠʤ, ʦʜʥʘʢʦ ʧʦʣʥʦʩʪʴʶ ʫʩʪʨʘʥʠʪʴ ʨʠʩʢ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʳʤ. ʂʨʦʚʴ ʠ ʝʝ ʧʨʝʧʘʨʘʪʳ, ʨʝʘʣʠʟʫʝʤʳʝ ʚ ɻʝʨʤʘʥʠʠ, ʩʯʠʪʘʶʪʩʷ ʙʝʟʦʧʘʩʥʳʤʠ. ʉ 

1985 ʛʦʜʘ ʚʩʷ ʜʦʥʦʨʩʢʘʷ ʢʨʦʚʴ ʧʦʜʚʝʨʛʘʝʪʩʷ ʪʝʩʪʠʨʦʚʘʥʠʶ ʥʘ ʥʘʣʠʯʠʝ ʘʥʪʠʪʝʣ ʢ ɺʀʏ-1, ʘ ʩ 

1989 ʛʦʜʘ ï ʪʘʢʞʝ ʥʘ ɺʀʏ-2. ɺ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʦʙʨʘʟʮʳ ʪʘʢʞʝ 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʘʥʘʣʠʟʫ ʩ ʧʦʤʦʱʴʶ ʇʎʈ, ʯʪʦ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʚʳʷʚʣʝʥʠʝ ʜʦʥʦʨʦʚ, ʢʦʪʦʨʳʝ 

ʥʘʭʦʜʷʪʩʷ ʚ ʩʪʘʜʠʠ ʩʝʨʦʢʦʥʚʝʨʩʠʠ, ʦʜʥʘʢʦ ʨʝʟʫʣʴʪʘʪ ʤʝʪʦʜʘ ELISA, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʪʠʪʝʣ ʢ ɺʀʏ, ʝʱʝ ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʠʟ ʜʦʥʦʨʩʪʚʘ 

ʙʫʜʫʪ ʠʩʢʣʶʯʝʥʳ ʣʶʜʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʛʨʫʧʧʘʤ ʧʦʚʝʜʝʥʯʝʩʢʦʛʦ ʨʠʩʢʘ, ʵʪʦ 
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ʤʫʞʯʠʥʳ ʠ ʞʝʥʱʠʥʳ, ʩʪʨʘʜʘʶʱʠʝ ʥʘʨʢʦʪʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ ʠʣʠ ʘʢʪʠʚʥʦ ʚʩʪʫʧʘʶʱʠʝ ʚ 

ʩʣʫʯʘʡʥʳʝ ʧʦʣʦʚʳʝ ʩʚʷʟʠ, ʘ ʪʘʢʞʝ ʠʤʤʠʛʨʘʥʪʳ ʠʟ ʵʥʜʝʤʠʯʝʩʢʠʭ ʨʝʛʠʦʥʦʚ ʩ ʚʳʩʦʢʦʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ. 

 

ʇʝʨʝʜʘʯʘ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 
ʈʠʩʢ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʧʨʠ ʫʢʦʣʝ ʠʛʣʦʡ, ʩʦʜʝʨʞʘʱʝʡ ɺʀʏ-ʠʥʬʠʮʠʨʦʚʘʥʥʳʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ 

ʤʘʪʝʨʠʘʣ, ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 0,3 %. ʇʨʠʯʝʤ ʧʨʠ ʫʢʦʣʝ ʧʦʣʦʡ ʠʛʣʦʡ (ʢ ʧʨʠʤʝʨʫ, ʠʩʧʦʣʴʟʫʝʤʦʡ 

ʧʨʠ ʟʘʙʦʨʝ ʢʨʦʚʠ) ʨʠʩʢ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʫʢʦʣʝ ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʠʛʣʦʡ. 

ʇʦʩʪʵʢʩʧʦʟʠʮʠʦʥʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʝ ʧʦʩʚʷʱʝʥʘ ʦʪʜʝʣʴʥʘʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʛʣʘʚʘ ʚ ʜʘʥʥʦʡ 

ʢʥʠʛʝ (ʩʦʚʨʝʤʝʥʥʳʝ ʛʝʨʤʘʥʦ-ʘʚʩʪʨʠʡʩʢʠʝ ʨʫʢʦʚʦʜʩʪʚʘ ʧʦ ʧʦʩʪʵʢʩʧʦʟʠʮʠʦʥʥʦʡ 

ʧʨʦʬʠʣʘʢʪʠʢʝ ʦʪ 2013 ʛʦʜʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʚʝʙ-ʩʘʡʪʝ daignet.de). ʆʧʘʩʥʦʩʪʴ, ʢʦʪʦʨʘʷ 

ʠʩʭʦʜʠʪ ʦʪ ɺʀʏ-ʠʥʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʥʘʧʨʦʪʠʚ, ʩʣʝʜʫʝʪ ʨʘʩʮʝʥʠʚʘʪʴ ʢʘʢ ʢʨʘʡʥʝ 

ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ. ɺ 1993 ʛʦʜʫ 19036 ʧʘʮʠʝʥʪʦʚ ʙʳʣʦ ʦʙʩʣʝʜʦʚʘʥʦ 57 ɺʀʏ-ʠʥʬʠʮʠʨʦʚʘʥʥʳʤʠ 

ʚʨʘʯʘʤʠ, ʩʪʦʤʘʪʦʣʦʛʘʤʠ ʠ ʩʪʫʜʝʥʪʘʤʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʨʦʬʠʣʷ (CDC 1993a). ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, 

ʯʪʦ 92 ʧʘʮʠʝʥʪʘ ʙʳʣʠ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʧʨʠʟʥʘʥʳ ɺʀʏ-ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ, ʥʠʢʪʦ ʠʟ ʥʠʭ ʥʝ 

ʠʥʬʠʮʠʨʦʚʘʣʩʷ ʦʪ ʩʚʦʝʛʦ ʣʝʯʘʱʝʛʦ ʚʨʘʯʘ. 

 

ʅʝʨʝʘʣʠʩʪʠʯʥʳʝ ʧʫʪʠ ʟʘʨʘʞʝʥʠʷ 
ɺ ʮʝʣʦʤ, ʧʝʨʝʜʘʯʘ ɺʀʏ ʧʨʠ ʧʦʚʩʝʜʥʝʚʥʳʭ ʢʦʥʪʘʢʪʘʭ ʤʝʞʜʫ ʯʣʝʥʘʤʠ ʩʝʤʴʠ ʷʚʣʷʝʪʩʷ 

ʤʘʣʦʚʝʨʦʷʪʥʦʡ. ʆʜʥʘʢʦ ʚʘʞʥʦ ʠʟʙʝʛʘʪʴ ʧʨʷʤʳʭ ʢʦʥʪʘʢʪʦʚ ʩ ʢʨʦʚʴʶ. ʇʦʵʪʦʤʫ ʟʘʧʨʝʱʝʥʦ 

ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʨʠʪʚʝʥʥʳʭ ʣʝʟʚʠʡ ʠʣʠ ʟʫʙʥʳʭ ʱʝʪʦʢ. ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʛʣ ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʙʨʦʰʝʥʳ ʚ ʩʧʝʮʠʘʣʴʥʳʡ ʢʦʥʪʝʡʥʝʨ, ʠ ʥʝ ʜʦʣʞʥʳ ʦʩʪʘʚʘʪʴʩʷ 

ʧʨʠʩʦʝʜʠʥʝʥʥʳʤʠ ʢ ʧʣʘʩʪʠʢʦʚʦʤʫ ʰʧʨʠʮʫ.  

 

ʋʢʫʩʳ ʥʘʩʝʢʦʤʳʭ 
ɺʩʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʠʟʫʯʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʯʝʨʝʟ 

ʥʘʩʝʢʦʤʳʭ, ʧʨʠʰʣʠ ʢ ʦʜʠʥʘʢʦʚʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʤ ʦ ʥʝʚʦʟʤʦʞʥʦʩʪʠ 

ʜʘʥʥʦʛʦ ʷʚʣʝʥʠʷ. ʕʪʦ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʝʥʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʩʪʨʘʥʘʭ ɸʬʨʠʢʠ, 

ʜʣʷ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʘ ʚʳʩʦʢʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʉʇʀɼʘ ʠ ʙʦʣʴʰʘʷ ʯʠʩʣʝʥʥʦʩʪʴ 

ʧʦʧʫʣʷʮʠʡ ʥʘʩʝʢʦʤʳʭ, ʪʘʢʠʭ ʢʘʢ ʢʦʤʘʨʳ (Castro 1988). 

 

ɽʩʪʝʩʪʚʝʥʥʦʝ ʪʝʯʝʥʠʝ ɺʀʏ-ʠʥʬʝʢʮʠʠ 
 

ʉʭʝʤʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʪʝʯʝʥʠʷ ʙʦʣʝʟʥʠ ʙʝʟ ʘʥʪʠʨʝʪʨʦʚʠʨʫʩʥʦʡ ʪʝʨʘʧʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʈʠʩʫʥʢʝ 1. ɺ ʪʝʯʝʥʠʝ ʥʝʢʦʪʦʨʦʛʦ ʚʨʝʤʝʥʠ ʧʦʩʣʝ ʧʝʨʚʠʯʥʦʛʦ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʫ ʥʝʢʦʪʦʨʳʭ 

ʧʘʮʠʝʥʪʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʦʩʪʨʳʡ ʨʝʪʨʦʚʠʨʫʩʥʳʡ ʩʠʥʜʨʦʤ, ʢʦʪʦʨʳʡ ʨʝʜʢʦ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʙʦʣʝʝ 4 ʥʝʜʝʣʴ. ʆʩʥʦʚʥʳʤʠ ʩʠʤʧʪʦʤʘʤʠ ʚ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʷʚʣʷʶʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ, ʣʠʭʦʨʘʜʢʘ, ʤʘʢʫʣʦ-ʧʘʧʫʣʝʟʥʘʷ ʩʳʧʴ ʠ ʤʠʘʣʛʠʠ (ʩʤ. ʪʘʢʞʝ 

ʛʣʘʚʫ ʆʩʪʨʘʷ ɺʀʏ-ʠʥʬʝʢʮʠʷ). ʇʨʠ ʵʪʦʤ ʩʠʤʧʪʦʤʳ ʥʦʩʷʪ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʠ ʚʘʨʠʘʙʝʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ, ʧʦʵʪʦʤʫ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʜʠʘʛʥʦʟ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʚʨʷʜ ʣʠ ʤʦʞʝʪ ʙʳʪʴ ʚʳʩʪʘʚʣʝʥ 

ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʦʥʢʨʝʪʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʧʦʜʦʟʨʝʥʠʡ. ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʧʝʨʠʦʜ, 

ʧʨʦʜʦʣʞʘʶʱʠʡʩʷ ʥʝʩʢʦʣʴʢʦ ʣʝʪ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʮʠʝʥʪʦʚ ʢʣʠʥʠʯʝʩʢʠʝ 

ʩʠʤʧʪʦʤʳ ʦʪʩʫʪʩʪʚʫʶʪ. 

ɼʘʣʝʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʞʘʣʦʙʳ ʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʪʦʨʳʝ, ʩʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ CDC (ʩʤ. 

ʊʘʙʣʠʮʫ 2), ʚʢʣʶʯʝʥʳ ʚ ʢʣʠʥʠʯʝʩʢʫʶ ʢʘʪʝʛʦʨʠʶ B. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢʘʥʜʠʜʦʟ 

ʧʦʣʦʩʪʠ ʨʪʘ, ʚʦʣʦʩʘʪʘʷ ʣʝʡʢʦʧʣʘʢʠʷ ʧʦʣʦʩʪʠ ʨʪʘ ʠ ʦʧʦʷʩʳʚʘʶʱʠʡ ʛʝʨʧʝʩ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ 

ʟʘʩʪʘʚʣʷʪʴ ʜʫʤʘʪʴ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʩ ɺʀʏ-ʠʥʬʝʢʮʠʝʡ. ʕʪʠ 

ʟʘʙʦʣʝʚʘʥʠʷ ʥʝ ʷʚʣʷʶʪʩʷ ʉʇʀɼ-ʠʥʜʠʢʘʪʦʨʥʳʤʠ, ʦʜʥʘʢʦ ʵʪʠʦʣʦʛʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʳ 

ɺʀʏ-ʠʥʬʝʢʮʠʝʡ ʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʘʨʫʰʝʥʠʝ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. 
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ʈʠʩʫʥʦʢ 1: çɽʩʪʝʩʪʚʝʥʥʦʝè ʪʝʯʝʥʠʝ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʙʝʟ ʘʥʪʠʨʝʪʨʦʚʠʨʫʩʥʦʡ ʪʝʨʘʧʠʠ, ʜʠʥʘʤʠʢʘ ʫʨʦʚʥʷ 

ʢʣʝʪʦʢ CD4 ʠ ʚʠʨʫʩʥʦʡ ʥʘʛʨʫʟʢʠ.  

 

ʊʘʙʣʠʮʘ 2: ʂʣʠʥʠʯʝʩʢʠʝ ʢʘʪʝʛʦʨʠʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ CDC 

ʂʘʪʝʛʦʨʠʷ A 

ɹʝʩʩʠʤʧʪʦʤʥʘʷ ɺʀʏ-ʠʥʬʝʢʮʠʷ 

Å ʆʩʪʨʘʷ, ʩʠʤʧʪʦʤʥʘʷ (ʧʝʨʚʠʯʥʘʷ) ɺʀʏ-ʠʥʬʝʢʮʠʷ 

Å ʇʝʨʩʠʩʪʠʨʫʶʱʘʷ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʘʷ ʣʠʤʬʘʜʝʥʦʧʘʪʠʷ (ʃɸʇ) 

ʂʘʪʝʛʦʨʠʷ B 

ʉʠʤʧʪʦʤʳ ʠʣʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʦʪʥʦʩʷʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ C, ʦʜʥʘʢʦ ʵʪʠʦʣʦʛʠʯʝʩʢʠ 

ʦʙʫʩʣʦʚʣʝʥʳ ɺʀʏ-ʠʥʬʝʢʮʠʝʡ ʠʣʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʘʨʫʰʝʥʠʝ ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. 

ʂ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʦʪʥʦʩʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʦʩʪʦʷʥʠʷ: 

Å ɹʘʮʠʣʣʷʨʥʳʡ ʘʥʛʠʦʤʘʪʦʟ 

Å ɺʦʩʧʘʣʠʪʝʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʦʨʛʘʥʦʚ ʤʘʣʦʛʦ ʪʘʟʘ, ʦʩʦʙʝʥʥʦ ʦʩʣʦʞʥʝʥʥʳʝ ʘʙʩʮʝʩʩʘʤʠ 

ʤʘʪʦʯʥʳʭ ʪʨʫʙ ʠʣʠ ʷʠʯʥʠʢʦʚ 

Å ʆʧʦʷʩʳʚʘʶʱʠʡ ʛʝʨʧʝʩ ʚ ʩʣʫʯʘʝ ʧʦʨʘʞʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʜʝʨʤʘʪʦʤʥʳʭ ʟʦʥ ʠʣʠ ʧʨʠ ʥʘʣʠʯʠʠ 

ʨʝʮʠʜʠʚʘ ʚ ʦʜʥʦʡ ʠʟ ʜʝʨʤʘʪʦʤʥʳʭ ʟʦʥ 

Å ʀʜʠʦʧʘʪʠʯʝʩʢʘʷ ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʯʝʩʢʘʷ ʧʫʨʧʫʨʘ 

Å ʆʙʱʠʝ ʩʠʤʧʪʦʤʳ, ʪʘʢʠʝ ʢʘʢ ʣʠʭʦʨʘʜʢʘ ʙʦʣʝʝ 38,5 ę ʠʣʠ ʜʠʘʨʝʷ, ʜʣʠʪʝʣʴʥʦʩʪʴʶ > 1 ʤʝʩʷʮʘ 

Å ʃʠʩʪʝʨʠʦʟ 

Å ɺʦʣʦʩʘʪʘʷ ʣʝʡʢʦʧʣʘʢʠʷ ʧʦʣʦʩʪʠ ʨʪʘ (ɺʃʇʈ) 

Å ʆʨʦʬʘʨʠʥʛʝʘʣʴʥʳʡ ʢʘʥʜʠʜʦʟ 

Å ɺʫʣʴʚʦʚʘʛʠʥʘʣʴʥʳʡ ʢʘʥʜʠʜʦʟ, ʭʨʦʥʠʯʝʩʢʠʡ (> 1 ʤʝʩʷʮʘ) ʠʣʠ ʧʣʦʭʦ ʧʦʜʜʘʶʱʠʡʩʷ ʣʝʯʝʥʠʶ 

Å ɼʠʩʧʣʘʟʠʷ ʰʝʡʢʠ ʤʘʪʢʠ ʠʣʠ ʢʘʨʮʠʥʦʤʘ in situ 

Å ʇʝʨʠʬʝʨʠʯʝʩʢʘʷ ʥʝʡʨʦʧʘʪʠʷ 

ʂʘʪʝʛʦʨʠʷ C 

ʉʇʀɼ-ʠʥʜʠʢʘʪʦʨʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ 

Å ʂʘʥʜʠʜʦʟ ʙʨʦʥʭʦʚ, ʪʨʘʭʝʠ ʠ ʣʝʛʢʠʭ 

Å ʂʘʥʜʠʜʦʟ ʧʠʱʝʚʦʜʘ 

Å ʎʄɺ-ʠʥʬʝʢʮʠʷ (ʧʦʨʘʞʝʥʠʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʧʝʯʝʥʠ, ʩʝʣʝʟʝʥʢʠ ʠ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ) 

Å ʎʄɺ-ʨʝʪʠʥʠʪ (ʩ ʧʦʪʝʨʝʡ ʟʨʝʥʠʷ) 

ʉʤʝʨʪʴ ʀʥʬʠʮʠʨʦʚʘʥʠʝ 

ɺʠʨʫʩʥʘʷ ʥʘʛʨʫʟʢʘ 
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Å ɺʀʏ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʘʷ ʵʥʮʝʬʘʣʦʧʘʪʠʷ 

Å ʆʧʦʷʩʳʚʘʶʱʠʡ ʛʝʨʧʝʩ: ʭʨʦʥʠʯʝʩʢʠʝ ʠʟʲʷʟʚʣʝʥʠʷ (ʩʫʱʝʩʪʚʫʶʱʠʝ > 1 ʤʝʩʷʮʘ), ʘ ʪʘʢʞʝ 

ʙʨʦʥʭʠʪ, ʧʥʝʚʤʦʥʠʷ, ʵʟʦʬʘʛʠʪ ʛʝʨʧʝʪʠʯʝʩʢʦʡ ʵʪʠʦʣʦʛʠʠ 

Å ɻʠʩʪʦʧʣʘʟʤʦʟ, ʜʠʩʩʝʤʠʥʠʨʦʚʘʥʥʳʡ ʠʣʠ ʚʥʝʣʝʛʦʯʥʳʡ 

Å ʍʨʦʥʠʯʝʩʢʠʡ ʠʟʦʩʧʦʨʦʟ, ʢʠʰʝʯʥʘʷ ʬʦʨʤʘ, ʩʫʱʝʩʪʚʫʶʱʘʷ > 1 ʤʝʩʷʮʘ 

Å ʉʘʨʢʦʤʘ ʂʘʧʦʰʠ 

Å ʂʦʢʮʠʜʠʦʤʠʢʦʟ, ʜʠʩʩʝʤʠʥʠʨʦʚʘʥʥʳʡ ʠʣʠ ʚʥʝʣʝʛʦʯʥʳʡ 

Å ɺʥʝʣʝʛʦʯʥʳʡ ʢʨʠʧʪʦʢʦʢʢʦʟ 

Å ʍʨʦʥʠʯʝʩʢʠʡ ʢʨʠʧʪʦʩʧʦʨʠʜʠʦʟ, ʢʠʰʝʯʥʘʷ ʬʦʨʤʘ, ʩʫʱʝʩʪʚʫʶʱʘʷ > 1 ʤʝʩʷʮʘ 

Å ʃʠʤʬʦʤʘ ɹʝʨʢʠʪʪʘ 

Å ʀʤʤʫʥʦʙʣʘʩʪʠʯʝʩʢʘʷ ʣʠʤʬʦʤʘ 

Å ʇʝʨʚʠʯʥʘʷ ʣʠʤʬʦʤʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

Å ɿʘʙʦʣʝʚʘʥʠʷ, ʚʳʟʚʘʥʥʳʝ Mycobacterium avium ʠʣʠ M. kansasii, ʜʠʩʩʝʤʠʥʠʨʦʚʘʥʥʳʝ ʠʣʠ 

ʚʥʝʣʝʛʦʯʥʳʝ 

Å ɿʘʙʦʣʝʚʘʥʠʷ, ʚʳʟʚʘʥʥʳʝ ʜʨʫʛʠʤʠ ʠʣʠ ʥʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʚʠʜʘʤʠ ʤʠʢʦʙʘʢʪʝʨʠʡ, 

ʜʠʩʩʝʤʠʥʠʨʦʚʘʥʥʳʝ ʠʣʠ ʚʥʝʣʝʛʦʯʥʳʝ 

Å ʇʥʝʚʤʦʮʠʩʪʥʘʷ ʧʥʝʚʤʦʥʠʷ 

Å ʈʝʮʠʜʠʚʠʨʫʶʱʠʝ ʧʥʝʚʤʦʥʠʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʵʪʠʦʣʦʛʠʠ (> 2 ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ) 

Å ʇʨʦʛʨʝʩʩʠʨʫʶʱʘʷ ʤʫʣʴʪʠʬʦʢʘʣʴʥʘʷ ʣʝʡʢʦʵʥʮʝʬʘʣʦʧʘʪʠʷ 

Å ʈʝʮʠʜʠʚʠʨʫʶʱʘʷ ʩʘʣʴʤʦʥʝʣʣʝʟʥʘʷ ʩʝʧʪʠʮʝʤʠʷ 

Å ʊʫʙʝʨʢʫʣʝʟ 

Å ʊʦʢʩʦʧʣʘʟʤʦʟ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

Å ʂʘʭʝʢʩʠʷ 

Å ʀʥʚʘʟʠʚʥʳʡ ʨʘʢ ʰʝʡʢʠ ʤʘʪʢʠ 
 

ɽʱʝ ʧʦʟʞʝ, ʚ ʩʨʝʜʥʝʤ ʯʝʨʝʟ 8-10 ʣʝʪ ʧʦʩʣʝ ʧʝʨʚʠʯʥʦʛʦ ʠʥʬʠʮʠʨʦʚʘʥʠʷ, ʨʘʟʚʠʚʘʶʪʩʷ 

ʉʇʀɼ-ʠʥʜʠʢʘʪʦʨʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ. ʇʦ ʧʨʦʰʝʩʪʚʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʝʨʠʦʜʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴʶ, ʙʝʟ ɸʈʊ ʦʥʠ ʧʨʠʚʦʜʷʪ ʢ ʩʤʝʨʪʠ. 

ɺʠʨʫʩʥʘʷ ʥʘʛʨʫʟʢʘ ʜʦʩʪʠʛʘʝʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ ʫʞʝ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ 

ʧʦʩʣʝ ʧʝʨʚʠʯʥʦʛʦ ʠʥʬʠʮʠʨʦʚʘʥʠʷ, ʚ ʧʦʩʣʝʜʫʶʱʝʤ, ʩ ʧʦʷʚʣʝʥʠʝʤ ʘʥʪʠʪʝʣ ʢ ɺʀʏ, ʦʥʘ 

ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʜʦ ʤʝʥʝʝ ʯʝʤ 1 % ʦʪ ʧʝʨʚʠʯʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʦʩʪʘʝʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʦʡ. ʕʪʦ ʟʥʘʯʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʩʪʘʥʦʚʦʯʥʫʶ ʪʦʯʢʫ ʚʠʨʫʩʥʦʡ 

ʥʘʛʨʫʟʢʠ. ɽʝ ʚʳʩʦʪʘ ʯʝʪʢʦ ʦʧʨʝʜʝʣʷʝʪ ʩʢʦʨʦʩʪʴ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. ʏʝʨʝʟ 12 ʣʝʪ 

ʧʦʩʣʝ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ, ʠʤʝʶʱʠʭ ʯʝʨʝʟ 2 ʛʦʜʘ ʧʦʩʣʝ ʩʝʨʦʢʦʥʚʝʨʩʠʠ ʚʠʨʫʩʥʫʶ 

ʥʘʛʨʫʟʢʫ ʤʝʥʝʝ 1000 ʢʦʧʠʡ ʈʅʂ ɺʀʏ/ʤʣ, ʩʣʫʯʘʝʚ ʨʘʟʚʠʪʠʷ ʉʇʀɼʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʥʘʙʣʶʜʘʝʪʩʷ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʩʨʝʜʠ ʧʘʮʠʝʥʪʦʚ, ʠʤʝʶʱʠʭ ʚʠʨʫʩʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ 

ʙʦʣʝʝ 100 000 ʢʦʧʠʡ/ʤʣ, ʙʦʣʝʝ 80 % ʧʘʮʠʝʥʪʦʚ ʫʞʝ ʠʤʝʶʪ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʉʇʀɼʘ 

(O'Brien 1996). 

ʏʝʤ ʚʳʰʝ ʫʩʪʘʥʦʚʦʯʥʘʷ ʪʦʯʢʘ ʚʠʨʫʩʥʦʡ ʥʘʛʨʫʟʢʠ, ʪʝʤ ʙʳʩʪʨʝʝ ʧʨʦʠʩʭʦʜʠʪ ʧʘʜʝʥʠʝ ʫʨʦʚʥʷ 

ʢʣʝʪʦʢ CD4. ʏʝʪʢʦ ʩʥʠʞʘʷʩʴ ʫʞʝ ʚʦ ʚʨʝʤʷ ʦʩʪʨʦʡ ʬʘʟʳ ʠʥʬʝʢʮʠʠ, ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ 

ʦʥ ʚʥʦʚʴ ʧʦʜʥʠʤʘʝʪʩʷ ʚʳʰʝ ʥʦʨʤ,r ʦʜʥʘʢʦ ʨʝʜʢʦ ʜʦʩʪʠʛʘʝʪ ʟʥʘʯʝʥʠʡ, ʥʘʙʣʶʜʘʝʤʳʭ ʜʦ 

ʠʥʬʠʮʠʨʦʚʘʥʠʷ. ʅʦʨʤr ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʨʘʟʣʠʯʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʡ, ʜʣʷ ʚʟʨʦʩʣʳʭ ʧʘʮʠʝʥʪʦʚ çʘʙʩʦʣʶʪʥʳʝè ʟʥʘʯʝʥʠʷ ʯʘʱʝ ʚʩʝʛʦ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 

435-1600/ʤʢʣ, ʘ çʦʪʥʦʩʠʪʝʣʴʥʳʝè ʟʥʘʯʝʥʠʷ ï ʦʢʦʣʦ 31-60 % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʣʠʤʬʦʮʠʪʦʚ. ʋ ʜʝʪʝʡ ʥʦʨʤʳ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʠ ʦʪʣʠʯʘʶʪʩʷ (ʩʤ. ʛʣʘʚʫ, ʧʦʩʚʷʱʝʥʥʫʶ 

ʘʩʧʝʢʪʘʤ ʧʝʜʠʘʪʨʠʠ). 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʢʣʝʪʦʢ CD4. ʇʦʩʣʝ ʝʛʦ ʩʥʠʞʝʥʠʷ 

ʤʝʥʝʝ 200 ʢʣʝʪʦʢ/ʤʢʣ ʦʥ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʧʦʷʚʣʝʥʠʝʤ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʧʨʠʯʠʩʣʝʥʥʳʭ ʩ ʉʇʀɼ-ʠʥʜʠʢʘʪʦʨʥʳʤ. 

ʇʨʠ ʦʮʝʥʢʝ ʩʪʝʧʝʥʠ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ʩʣʝʜʫʝʪ ʚʩʝʛʜʘ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʣʝʪʦʢ CD4, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ (ʢ ʧʨʠʤʝʨʫ, 

ʥʘ ʬʦʥʝ ʤʠʝʣʦʩʫʧʨʝʩʩʠʚʥʦʡ ʠʥʪʝʨʬʝʨʦʥʦʪʝʨʘʧʠʠ) ʥʘʙʣʶʜʘʶʪʩʷ ʥʠʟʢʠʝ ʘʙʩʦʣʶʪʥʳʝ 
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ʧʦʢʘʟʘʪʝʣʠ ʢʣʝʪʦʢ CD4 ʚ ʨʘʤʢʘʭ ʣʝʡʢʦ- ʠ ʣʠʤʬʦʧʝʥʠʠ, ʧʨʠ ʵʪʦʤ ʠʭ ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʝʱʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʭʦʨʦʰʝʤʫ ʠʤʤʫʥʥʦʤʫ ʩʪʘʪʫʩʫ. ʅʘʣʠʯʠʝ 200 ʢʣʝʪʦʢ CD4/ʤʢʣ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 15%-ʥʦʤʫ ʩʦʜʝʨʞʘʥʠʶ CD4-ʧʦʟʠʪʠʚʥʳʭ ʣʠʤʬʦʮʠʪʦʚ. ʀ 

ʥʘʧʨʦʪʠʚ, ʘʙʩʦʣʶʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ ʣʦʞʥʦʚʳʩʦʢʠʤ, ʢ ʧʨʠʤʝʨʫ, ʫ ʧʘʮʠʝʥʪʦʚ, 

ʧʝʨʝʥʝʩʰʠʭ ʩʧʣʝʥʵʢʪʦʤʠ.ʁ 

 

ʈʠʩʢ ʨʘʟʚʠʪʠʷ ʉʇʀɼʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʢʣʝʪʦʢ CD4, ʫʨʦʚʥʷ ʈʅʂ ɺʀʏ ʠ 

ʚʦʟʨʘʩʪʘ ʧʘʮʠʝʥʪʘ 

 

ʈʠʩʢ ʨʘʟʚʠʪʠʷ 
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ʤʝʩʷʮʝʚ (%): 

  0-2  2-10  10-20  20-50 

 

 
ʂʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʢ CD4 [/ʤʢʣ] 

 
ɻʨʘʬʠʢ ʧʦʩʪʨʦʝʥ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ Phillips et al. CASCADE Colaboration. AIDS 2004: 18 (1): 51 - 58. 

 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʩʥʠʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ CD4, ʨʘʟʣʠʯʘʶʪ (ʩʦʛʣʘʩʥʦ Stein 1997) 

ʧʘʮʠʝʥʪʦʚ ʩ ʚʳʩʦʢʠʤ ʨʠʩʢʦʤ (ʩʥʠʞʝʥʠʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 100/ʤʢʣ ʚ ʪʝʯʝʥʠʝ 6 ʤʝʩʷʮʝʚ), ʩʨʝʜʥʠʤ 

ʨʠʩʢʦʤ (ʩʥʠʞʝʥʠʝ ʥʘ 20-50/ʤʢʣ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ) ʠ ʥʠʟʢʠʤ ʨʠʩʢʦʤ (ʩʥʠʞʝʥʠʝ ʤʝʥʝʝ 20/ʤʢʣ ʚ 

ʪʝʯʝʥʠʝ ʛʦʜʘ) ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʙʱʠʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʉʇʀɼʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪʩʷ ʧʨʠ ʫʨʦʚʥʝ CD4 ʤʝʥʝʝ 200 ʢʣʝʪʦʢ/ʤʢʣ, ʤʝʞʜʫ ʨʠʩʢʘʤʠ ʨʘʟʚʠʪʠʷ 

ʦʪʜʝʣʴʥʳʭ ʉʇʀɼ-ʠʥʜʠʢʘʪʦʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʫʱʝʩʪʚʫʶʪ ʯʝʪʢʠʝ ʨʘʟʣʠʯʠʷ ʚ ʦʪʥʦʰʝʥʠʠ 

ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ (ʩʤ. ʪʘʢʞʝ ʉʇʀɼ). ʊʘʢ ʦʧʧʦʨʪʫʥʠʩʪʠʯʝʩʢʠʝ ʠʥʬʝʢʮʠʠ ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʪ 

ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʢʣʝʪʦʢ CD4, ʯʝʤ ʉʇʀɼ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ (Schwartlªnder 1992). ʆʜʥʘʢʦ, ʥʘʨʷʜʫ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʢʣʝʪʦʢ CD4 ʠ ʫʨʦʚʥʝʤ 

ʚʠʨʫʩʥʦʡ ʥʘʛʨʫʟʢʠ, ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʉʇʀɼʘ ʷʚʣʷʝʪʩʷ ʚʦʟʨʘʩʪ ʧʘʮʠʝʥʪʘ 

(ʈʠʩʫʥʦʢ 2). ʊʘʢ ʫ 55-ʣʝʪʥʝʛʦ ʧʘʮʠʝʥʪʘ, ʠʤʝʶʱʝʛʦ ʫʨʦʚʝʥʴ CD4 50/ʤʢʣ, ʘ ʫʨʦʚʝʥʴ ʈʅʂ ɺʀʏ 

ï 300 000 ʢʦʧʠʡ/ʤʣ, ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʉʇʀɼʘ ʧʦʯʪʠ ʚʜʚʦʝ ʚʳʰʝ, ʯʝʤ ʫ 25-ʣʝʪʥʝʛʦ ʧʘʮʠʝʥʪʘ ʩ 

ʪʝʤʠ ʞʝ ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. ʇʦʵʪʦʤʫ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʷʭ ʧʦ ʣʝʯʝʥʠʶ 

ɺʀʏ-ʠʥʬʝʢʮʠʠ ʨʝʢʦʤʝʥʜʫʝʤʳʡ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʪʝʨʘʧʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʷʜʦʤ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʚʦʟʨʘʩʪ ʠ ʫʨʦʚʝʥʴ ʚʠʨʫʩʥʦʡ ʥʘʛʨʫʟʢʠ.  

ɺ ʵʨʫ çʜʦ ɺɸɸʈʊè ʦʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʝʨʚʳʭ ʉʇʀɼ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʦʩʣʦʞʥʝʥʠʡ ʜʦ 

ʩʤʝʨʪʠ ʧʨʦʭʦʜʠʣʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪ 2 ʜʦ 4 ʣʝʪ. ɹʝʟ ʣʝʯʝʥʠʷ ʦʪ ʉʇʀɼʘ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ 

ʫʤʠʨʘʣʠ ʙʦʣʝʝ 90 % ʚʩʝʭ ɺʀʏ-ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʦʩʪʫʧʥʦʩʪʴ ɸʈʊ 

ʩʝʛʦʜʥʷ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʝʱʝ ʜʦ ʩʪʘʜʠʠ ʉʇʀɼʘ. ʇʨʠ 

ʜʦʩʪʠʞʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʜʘʚʣʝʥʠʷ ʨʝʧʣʠʢʘʮʠʠ ʈʅʂ ɺʀʏ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʠʩʭʦʜʠʪ 

ʈ
ʠ
ʩ
ʢ
 
ʨ
ʘ
ʟ
ʚ
ʠ
ʪ
ʠ
ʷ
 
ʉ
ʇ
ʀ
ɼ
ʘ
 
ʚ
 

ʪ
ʝ
ʯ
ʝ
ʥ
ʠ
ʝ
 
6
 
ʤ
ʝ
ʩ
ʷ
ʮ
ʝ
ʚ
 
[
%
]

 

ɺʦʟʨʘʩʪ 55 ʣʝʪ ɺʦʟʨʘʩʪ 25 ʣʝʪ 

ʈʅʂ ɺʀʏ  

[ʢʦʧʠʡ * 1000]
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ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʫʨʦʚʥʷ CD4 ʢʣʝʪʦʢ, ʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʦʨʤʘʣʴʥʘʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ. ʋʨʦʚʝʥʴ ʚʠʨʫʩʥʦʡ ʥʘʛʨʫʟʢʠ ʠ ʟʥʘʯʝʥʠʝ ʫʩʪʘʥʦʚʦʯʥʦʡ ʪʦʯʢʠ 

ʦʧʨʝʜʝʣʷʪʁʩʷ ʨʷʜʦʤ ʬʘʢʪʦʨʦʚ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʪʘʢʠʭ ʢʘʢ ʤʫʪʘʮʠʠ ʚ ʛʝʥʘʭ 

ʭʝʤʦʢʠʥʦʚʳʭ ʨʝʮʝʧʪʦʨʦʚ ʠ ʪʠʧʳ HLA ʠ ʜʨʫʛʠʭ, ʝʱʝ ʥʝ ʧʦʣʥʦʩʪʴʶ ʠʟʫʯʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʉʶʜʘ ʪʘʢʞʝ ʦʪʥʦʩʷʪʩʷ ʩʚʦʡʩʪʚʘ ʚʠʨʫʩʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʤʝʪʴ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʯʘʩʪʠ ʆʙʱʘʷ 

ʠʥʬʦʨʤʘʮʠʷ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʦʮʝʥʢʝ ʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʝʯʴ ʠʜʝʪ ʦ ʧʦʢʘʟʘʪʝʣʷʭ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʦʩʪʦʷʥʠʶ ʨʘʚʥʦʚʝʩʠʷ ʤʝʞʜʫ ʦʙʨʘʟʫʶʱʠʤʠʩʷ ʠ ʫʥʠʯʪʦʞʘʝʤʳʤʠ 

ʚʠʨʫʩʥʳʤʠ ʯʘʩʪʠʮʘʤʠ.  

 

ʉʪʘʜʠʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ 
 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʘʜʠʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

CDC ʦʪ 1993 ʛʦʜʘ, ʚ ʢʦʪʦʨʦʡ ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ 

ʧʘʮʠʝʥʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʢ CD4, ʪʘʢ ʠ ʢʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ (ʩʤ. 

ʊʘʙʣʠʮʫ 3). ʇʦ ʦʙʦʠʤ ʢʨʠʪʝʨʠʷʤ ʚʳʜʝʣʷʶʪ ʪʨʠ ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ. 

 
ʊʘʙʣʠʮʘ 3: ɼʝʣʝʥʠʝ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʥʘ ʩʪʘʜʠʠ ʩʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ CDC ʦʪ 1993 ʛʦʜʘ 

ʂʣʠʥʠʢʘ /  

ʫʨʦʚʝʥʴ ʢʣʝʪʦʢ CD4 

ɹʝʩʩʠʤʧʪʦʤʥʘʷ ʠʣʠ ʦʩʪʨʘʷ 

ɺʀʏ-ʠʥʬʝʢʮʠʷ 

ʉʠʤʧʪʦʤʥʘʷ ɺʀʏ-ʠʥʬʝʢʮʠʷ, 

ʥʝ ʦʪʥʦʩʷʱʘʷʩʷ ʢ ʢʘʪʝʛʦʨʠʠ A ʠʣʠ C 
ʉʇʀɼ*  

> 500/ʤʢʣ A1 B1 C1 

200ð499/ʤʢʣ A2 B2 C2 

< 200/ʤʢʣ A3 B3 C3 

* ʜʘʥʥʳʝ ʦ ʉʇʀɼ-ʠʥʜʠʢʘʪʦʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʷʭ ʩʤ. ʚ ʊʘʙʣʠʮʝ 2 

 

ɺ 2008 ʛʦʜʫ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʠʟʤʝʥʝʥʥʘʷ ʚʝʨʩʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ CDC ʧʦ ʜʝʣʝʥʠʶ 

ɺʀʏ/ʉʇʀɼʘ ʥʘ ʩʪʘʜʠʠ. ʆʥʘ ʚ ʨʘʚʥʦʡ ʤʝʨʝ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʧʦʜʨʦʩʪʢʦʚ ʩʪʘʨʰʝ 13 ʣʝʪ 

ʠ ʚʟʨʦʩʣʳʭ ʧʘʮʠʝʥʪʦʚ, ʦʙʦʙʱʝʥʥʳʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʝ 4. ʎʝʣʴʶ ʚʥʝʩʝʥʠʷ 

ʠʟʤʝʥʝʥʠʡ ʙʳʣʦ ʫʧʨʦʱʝʥʠʝ ʪʠʧʦʚ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʦʪʥʦʰʝʥʠʠ 

ɺʀʏ/ʉʇʀɼʘ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʨʘʩʰʠʨʝʥʠʝʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ 

ʣʝʯʝʥʠʷ. ʅʘʨʷʜʫ ʩ ʫʢʘʟʘʥʥʳʤʠ ʥʠʞʝ ʪʨʝʤʷ ʩʪʘʜʠʷʤʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ, ʩʫʱʝʩʪʚʦʚʘʚʰʠʤʠ 

ʨʘʥʝʝ, ʙʳʣʘ ʚʚʝʜʝʥʘ ʯʝʪʚʝʨʪʘʷ ʢʘʪʝʛʦʨʠʷ (ʥʝʫʪʦʯʥʝʥʥʘʷ ʩʪʘʜʠʷ ɺʀʏ-ʠʥʬʝʢʮʠʠ), ʢ ʢʦʪʦʨʦʡ 

ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʧʘʮʠʝʥʪʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʦ 

ʢʦʣʠʯʝʩʪʚʝ ʢʣʝʪʦʢ CD4 ʠʣʠ ʜʘʥʥʳʭ ʘʥʘʤʥʝʟʘ. 

 
ʊʘʙʣʠʮʘ 4: ɼʝʣʝʥʠʝ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʥʘ ʩʪʘʜʠʠ ʩʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ CDC ʦʪ 2008 ʛʦʜʘ 

ʉʪʘʜʠʷ ʉʇʀɼ-ʠʥʜʠʢʘʪʦʨʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ*  ʋʨʦʚʝʥʴ ʢʣʝʪʦʢ CD4 

1 ʆʪʩʫʪʩʪʚʫʶʪ > 500/ʤʢʣ ʠʣʠ > 29 % 

2 ʆʪʩʫʪʩʪʚʫʶʪ 200-499/ʤʢʣ ʠʣʠ 14-28 % 

3 
ɼʦʢʫʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʞʜʝʥʥʳʝ 

ʉʇʀɼ-ʠʥʜʠʢʘʪʦʨʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ 
< 200/ʤʢʣ ʠʣʠ <14 % 

ʥʝʫʪʦʯʥʝʥʥʘʷ ʆʪʩʫʪʩʪʚʠʝ ʠʥʬʦʨʤʘʮʠʠ ʆʪʩʫʪʩʪʚʠʝ ʠʥʬʦʨʤʘʮʠʠ 

* ʜʘʥʥʳʝ ʦ ʉʇʀɼ-ʠʥʜʠʢʘʪʦʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʩʤ. ʚ ʊʘʙʣʠʮʝ 2, ʚ ʜʘʥʥʦʤ ʚʦʧʨʦʩʝ ʠʟʤʝʥʝʥʠʷ 

ʦʪʩʫʪʩʪʚʫʶʪ. 

 

ʉʦʛʣʘʩʥʦ ʦʙʱʠʤ ʧʨʘʚʠʣʘʤ, ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʘʷ ʢʘʪʝʛʦʨʠʷ ʢʘʞʜʦʛʦ ʧʘʮʠʝʥʪʘ ʜʦʣʞʥʘ 

ʧʝʨʝʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʩʣʫʯʘʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʦʜʥʘʢʦ ʧʦʥʠʞʝʥʠʝ ʩʪʘʜʠʠ ʧʨʠ 

ʵʪʦʤ ʥʝʚʦʟʤʦʞʥʦ. ʂ ʧʨʠʤʝʨʫ: ʝʩʣʠ ʫ ʧʘʮʠʝʥʪʘ, ʠʤʝʶʱʝʛʦ ʨʘʥʝʝ ʙʝʩʩʠʤʧʪʦʤʥʦʝ ʪʝʯʝʥʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʫʨʦʚʝʥʴ CD4 530 ʢʣʝʪʦʢ/ʤʢʣ (ʢʘʪʝʛʦʨʠʷ A1, ʧʦ ʥʦʚʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ: 

ʩʪʘʜʠʷ 1), ʚʦʟʥʠʢʥʝʪ ʢʘʥʜʠʜʦʟ ʧʦʣʦʩʪʠ ʨʪʘ ʠ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ CD4 ʜʦ 320 ʢʣʝʪʦʢ/ʤʢʣ, ʦʥ 

ʜʦʣʞʝʥ ʙʳʪʴ ʦʪʥʝʩʝʥ ʢ ʢʘʪʝʛʦʨʠʠ B2 (ʧʦ ʥʦʚʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ: ʩʪʘʜʠʷ 2). ʂʦʛʜʘ ʧʦʩʣʝ 



12 ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʫʩʧʝʰʥʦʛʦ ʣʝʯʝʥʠʷ ʢʘʥʜʠʜʦʟʘ ʠ ʥʘʟʥʘʯʝʥʠʷ ɸʈʊ ʫʨʦʚʝʥʴ CD4 ʚʥʦʚʴ ʩʦʩʪʘʚʠʪ 550/ʤʢʣ, 

ʧʘʮʠʝʥʪ ʧʨʦʜʦʣʞʠʪ ʦʪʥʦʩʠʪʴʩʷ ʢ ʢʘʪʝʛʦʨʠʠ B2 (ʧʦ ʥʦʚʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ: ʩʪʘʜʠʷ 2). 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ CDC ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʦʡ ʙʳʩʪʨʫʶ ʦʨʠʝʥʪʠʨʦʚʦʯʥʫʶ ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ 

ʧʘʮʠʝʥʪʦʚ ʩ ɺʀʏ-ʠʥʬʝʢʮʠʝʡ (ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʜʘʥʥʘʷ ʦʮʝʥʢʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ 

ʥʠʟʢʠʤ ʢʘʯʝʩʪʚʦʤ). ʆʜʥʘʢʦ ʦʥʘ ʥʠʯʝʛʦ ʥʝ ʛʦʚʦʨʠʪ ʦ ʩʦʩʪʦʷʥʠʠ ʧʘʮʠʝʥʪʘ ʥʘ ʥʘʩʪʦʷʱʠʡ 

ʤʦʤʝʥʪ. ɺ ʦʪʣʠʯʠʝ ʦʪ ɽʚʨʦʧʳ, ʛʜʝ ʜʠʘʛʥʦʟ ʉʇʀɼ ʚʳʩʪʘʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʉʇʀɼ-ʠʥʜʠʢʘʪʦʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚ ʉʐɸ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ CD4 ʤʝʥʝʝ 

200 ʢʣʝʪʦʢ/ʤʢʣ ʫʞʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʉʇʀɼ. ʉʪʘʨʳʝ ʩʠʩʪʝʤʳ ʩʪʘʜʠʨʦʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʋʦʣʪʝʨʫ-ʈʠʜʫ ʠ ʌʨʘʥʢʬʫʨʪʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʙʦʣʴʰʝ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ. 

 

ʕʧʠʜʝʤʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ 
 

ɺʝʨʦʷʪʥʦ, ɺʀʏ ʚʦʟʥʠʢ ʚ 20-30-ʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʚ ɿʘʧʘʜʥʦʡ ɸʬʨʠʢʝ, ʢʦʛʜʘ 

ʧʨʦʠʟʦʰʣʘ ʧʝʨʝʜʘʯʘ ʚʠʨʫʩʘ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ʦʙʝʟʴʷʥ (ɺʀʆ) ʦʪ ʰʠʤʧʘʥʟʝ ʢ ʯʝʣʦʚʝʢʫ 

(Worobey 2008). ʉʪʘʨʝʡʰʘʷ ɺʀʏ-ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʧʨʦʙʘ, ʧʦʣʫʯʝʥʥʘʷ ʦʪ ʯʝʣʦʚʝʢʘ, ʜʘʪʠʨʦʚʘʥʘ 

1959 ʛʦʜʦʤ ʠ ʧʦʣʫʯʝʥʘ ʚ ʛ. ʂʠʥʰʘʩʘ (ɿʘʠʨ, ɼʝʤʦʢʨʘʪʠʯʝʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ ʂʦʥʛʦ) (Zhu 1998). 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʢʘʨʪʠʥʘ ʉʇʀɼʘ ʙʳʣʘ ʧʝʨʚʠʯʥʦ ʦʧʠʩʘʥʘ ʪʦʣʴʢʦ ʚ 1981 ʛʦʜʫ, ʘ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʙʦʣʴʰʝ ʥʝʪ ʥʠ ʦʜʥʦʡ ʩʪʨʘʥʳ, ʢʦʪʦʨʫʶ ʥʝ ʟʘʪʨʦʥʫʣʦ ʙʳ ɻʪʦ ʟʘʙʦʣʝʚʘʥʠʝ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʟʘʨʘʞʘʣʠʩʴ, ʚ ʦʩʥʦʚʥʦʤ, ʣʠʮʘ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʛʨʫʧʧ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ 

(ʧʦʪʨʝʙʠʪʝʣʠ ʠʥʲʝʢʮʠʦʥʥʳʭ ʥʘʨʢʦʪʠʢʦʚ, ʣʠʮʘ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʧʨʦʩʪʠʪʫʮʠʝʡ, ʠ ʤʫʞʯʠʥʳ, 

ʠʤʝʶʱʠʝ ʩʝʢʩ ʩ ʤʫʞʯʠʥʘʤʠ), ʟʘʪʝʤ ʠʭ ʨʷʜʳ ʥʘʯʘʣʠ ʧʦʧʦʣʥʷʪʴ ʣʶʜʠ ʠʟ ʜʨʫʛʠʭ ʛʨʫʧʧ, 

ʧʨʘʢʪʠʢʫʶʱʠʝ ʥʝʟʘʱʠʱʝʥʥʳʡ ʩʝʢʩ. ɺ ʠʥʜʫʩʪʨʠʘʣʴʥʦ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤ 

ʧʫʪʝʤ ʧʝʨʝʜʘʯʠ ʠʥʬʝʢʮʠʠ ʷʚʣʷʶʪʩʷ ʛʦʤʦʩʝʢʩʫʘʣʴʥʳʝ ʧʦʣʦʚʳʝ ʢʦʥʪʘʢʪʳ, ʘ ʚ ʩʪʨʘʥʘʭ 

ʙʳʚʰʝʛʦ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ï ʚʥʫʪʨʠʚʝʥʥʦʝ ʚʚʝʜʝʥʠʝ ʥʘʨʢʦʪʠʢʦʚ ʠ ʧʦʣʴʟʦʚʘʥʠʝ ʦʙʱʠʤʠ 

ʰʧʨʠʮʘʤʠ. ɺ ʩʪʨʘʥʘʭ ɸʬʨʠʢʠ ʶʞʥʝʝ ʉʘʭʘʨʳ ʙʦʣʴʰʠʥʩʪʚʦ ʣʶʜʝʡ ʠʥʬʠʮʠʨʫʶʪʩʷ ʧʫʪʝʤ 

ʛʝʪʝʨʦʩʝʢʩʫʘʣʴʥʳʭ ʧʦʣʦʚʳʭ ʢʦʥʪʘʢʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥʘʭ ʤʦʞʥʦ ʫʚʠʜʝʪʴ 

ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʠʥʬʝʢʮʠʠ ʠ ʝʝ ʚʣʠʷʥʠʷ ʥʘ 

ʦʙʱʝʩʪʚʦ. ɽʩʣʠ ʚ ʠʥʜʫʩʪʨʠʘʣʴʥʦ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ ʉʇʀɼ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʢʦʨʝʝ ʧʨʦʙʣʝʤʫ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʜʣʷ ʤʘʨʛʠʥʘʣʴʥʳʭ ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ, ʪʦ ʚ ʩʪʨʘʥʘʭ 

ɸʬʨʠʢʠ ʶʞʥʝʝ ʉʘʭʘʨʳ ʦʥ ʩʪʘʣ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦʡ ʧʨʠʯʠʥʦʡ ʩʤʝʨʪʠ. ʂʘʞʜʳʡ 5-ʳʡ ʩʣʫʯʘʡ 

ʩʤʝʨʪʠ ʚ ʘʬʨʠʢʘʥʩʢʠʭ ʩʪʨʘʥʘʭ ʦʙʫʩʣʦʚʣʝʥ ɺʀʏ/ʉʇʀɼʦʤ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʚ 

ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ ʩʥʠʟʠʣʘʩʴ ʙʦʣʝʝ ʯʝʤ ʥʘ 20 ʣʝʪ. ʉʚʳʰʝ 10 ʤʣʥ ʜʝʪʝʡ ʫʞʝ ʩʪʘʣʠ ʩʠʨʦʪʘʤʠ. 

ʕʢʦʥʦʤʠʢʘ ʩʪʨʘʥ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʙʦʣʝʟʥʠ, 

ʧʨʦʜʦʣʞʘʝʪ ʥʝʩʪʠ ʤʘʩʩʠʚʥʳʝ ʫʙʳʪʢʠ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ UNAIDS, ʥʘ ʢʦʥʝʮ 2012 ʛʦʜʘ ʚ ʤʠʨʝ 

ʧʨʦʞʠʚʘʣʦ  35,3 ʤʣʥ ʯʝʣʦʚʝʢ ʩ ɺʀʏ/ʉʇʀɼʦʤ (ʠʟ ʥʠʭ 50 % ʞʝʥʱʠʥ). ʆʢʦʣʦ 1,6 ʤʣʥ ʯʝʣʦʚʝʢ 

ʫʤʝʨʣʦ ʦʪ ʉʇʀɼʘ ʚ 2012 ʛʦʜʫ (ʩʤ. ʊʘʙʣʠʮʫ 5). ɺʤʝʩʪʝ ʩ ʪʝʤ ʯʝʪʢʦʝ ʩʥʠʞʝʥʠʝ ʯʘʩʪʦʪʳ 

ʩʤʝʨʪʝʡ ʦʪ ʉʇʀɼ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʧʨʠʯʠʥ ʥʘʙʣʶʜʘʝʪʩʷ, ʥʘʯʠʥʘʷ ʩ 2005 ʛʦʜʘ (ʢʦʛʜʘ ʦʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʤʝʨʪʝʡ ʩʦʩʪʘʚʠʣʦ 2,3 ʤʣʥ), ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʨʘʩʰʠʨʝʥʠʝʤ ʜʦʩʪʫʧʥʦʩʪʠ ɸʈʊ. 

ʆʙʥʘʜʝʞʠʚʘʝʪ ʪʘʢʞʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʩ 2001 ʧʦ 2012 ʛʦʜ ʢʦʣʠʯʝʩʪʚʦ ʚʧʝʨʚʳʝ ʚʳʷʚʣʝʥʥʳʭ 

ʩʣʫʯʘʝʚ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʩʦʢʨʘʪʠʣʦʩʴ ʥʘ 33 %. 
 

ʊʘʙʣʠʮʘ 5: ʕʧʠʜʝʤʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʧʦ ʉʇʀɼʫ, ʧʦ ʜʘʥʥʳʤ UNAIDS, 2013 (www.unaids.org) 
 ɺʀʏ-ʠʥʬʠʮʠʨʦ-

ʚʘʥʥʳʝ  

ʚʟʨʦʩʣʳʝ  

ʠ ʜʝʪʠ 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦ

ʩʪʴ ɺʀʏ-

ʠʥʬʝʢʮʠʠ ʩʨʝʜʠ 

ʚʟʨʦʩʣʳʭ ʣʶʜʝʡ  

ʚ 2012 ʛʦʜʫ 

ɺʧʝʨʚʳʝ 

ʚʳʷʚʣʝʥʥʳʝ 

ʩʣʫʯʘʠ ɺʀʏ-

ʠʥʬʝʢʮʠʠ ʚ 

2012 ʛʦʜʫ 

ɽʞʝʛʦʜʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ 

ʩʤʝʨʪʝʡ ʦʪ 

ʉʇʀɼʘ ʚ 

2012 ʛʦʜʫ 

ɸʬʨʠʢʘ ʶʞʥʝʝ ʉʘʭʘʨʳ 25 000 000 4,7 % 1 600 000 1 200 000 

ɹʣʠʞʥʳʡ ɺʦʩʪʦʢ ʠ ʉʝʚʝʨʥʘʷ ɸʬʨʠʢʘ 260 000 0,1 % 32 000 17 000 

ʖʞʥʘʷ ʠ ʖʛʦ-ɺʦʩʪʦʯʥʘʷ ɸʟʠʷ 3 900 000 0,3 % 270 000 220 000 

ɺʦʩʪʦʯʥʘʷ ɸʟʠʷ 880 000 <0,1 % 81 000 41 000 

ʆʢʝʘʥʠʷ 51 000 0,2 % 2100 1200 

ʃʘʪʠʥʩʢʘʷ ɸʤʝʨʠʢʘ 1 500 000 0,4 % 86 000 52 000 

http://www.unaids.org/
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ʊʘʙʣʠʮʘ 5: ʕʧʠʜʝʤʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʧʦ ʉʇʀɼʫ, ʧʦ ʜʘʥʥʳʤ UNAIDS, 2013 (www.unaids.org) 

(ʧʨʦʜʦʣʞʝʥʠʝ) 
 ɺʀʏ-ʠʥʬʠʮʠʨʦ-

ʚʘʥʥʳʝ  

ʚʟʨʦʩʣʳʝ  

ʠ ʜʝʪʠ 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦ

ʩʪʴ ɺʀʏ-

ʠʥʬʝʢʮʠʠ ʩʨʝʜʠ 

ʚʟʨʦʩʣʳʭ ʣʶʜʝʡ  

ʚ 2012 ʛʦʜʫ 

ɺʧʝʨʚʳʝ 

ʚʳʷʚʣʝʥʥʳʝ 

ʩʣʫʯʘʠ ɺʀʏ-

ʠʥʬʝʢʮʠʠ ʚ 

2012 ʛʦʜʫ 

ɽʞʝʛʦʜʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ 

ʩʤʝʨʪʝʡ ʦʪ 

ʉʇʀɼʘ ʚ 

2012 ʛʦʜʫ 

ɺʝʩʪ-ʀʥʜʠʷ (ʂʘʨʠʙʩʢʠʡ ʨʝʛʠʦʥ) 250 000 1,0 % 12 000 11 000 

ʉʝʚʝʨʥʘʷ ɸʤʝʨʠʢʘ 1 300 000 0,5 % 48 000 20 000 

ɺʦʩʪʦʯʥʘʷ ɽʚʨʦʧʘ ʠ ʎʝʥʪʨʘʣʴʥʘʷ ɸʟʠʷ  1 300 000 0,7 % 130 000 91 000 

ɿʘʧʘʜʥʘʷ ʠ ʎʝʥʪʨʘʣʴʥʘʷ ɽʚʨʦʧʘ 860 000 0,2 % 29 000 7600 

ɺʩʝʛʦ 35 300 000 0,8 % 2 300 000 1 600 000 

 

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʩʪʨʘʥʘʭ ɸʬʨʠʢʘʥʩʢʦʛʦ ʨʝʛʠʦʥʘ ʶʞʥʝʝ 

ʉʘʭʘʨʳ, ʛʜʝ ʧʨʦʞʠʚʘʝʪ ʦʢʦʣʦ 25 ʤʣʥ ʚʩʝʭ ɺʀʏ-ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʣʠʮ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʝʢʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʩʪʨʘʥʘʭ ʙʳʚʰʝʛʦ 

ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ, ʦʩʦʙʝʥʥʦ ʚ ʕʩʪʦʥʠʠ, ʃʘʪʚʠʠ, ʈʦʩʩʠʠ ʠ ʋʢʨʘʠʥʝ, ʘ ʪʘʢʞʝ ʚ ʖʞʥʦʡ ʠ ʖʛʦ-

ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ. 

ʂ ʢʦʥʮʫ 2013 ʛʦʜʘ ʚ ɻʝʨʤʘʥʠʠ, ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʀʥʩʪʠʪʫʪʘ ʈʦʙʝʨʪʘ ʂʦʭʘ, ʧʨʦʞʠʚʘʣʦ 

78 000 ʯʝʣʦʚʝʢ, ʩʪʨʘʜʘʶʱʠʭ ɺʀʏ/ʉʇʀɼʦʤ, ʠʟ ʥʠʭ 15 000 ï ʞʝʥʱʠʥ r(ʩʤ. ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ 

ʥʠʞʝ ʊʘʙʣʠʮʫ 6). 

 
ʊʘʙʣʠʮʘ 6: ʆʩʥʦʚʥʳʝ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ ɺʀʏ/ʉʇʀɼʫ ʚ ɻʝʨʤʘʥʠʠ (ʤʦʜʠʬʠʮʠʨʦʚʘʥʦ 

ʩʦʛʣʘʩʥʦ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʩʘʡʪʝ rki.de)* 

ʇʦʧʫʣʷʮʠʷ ʂʦʣʠʯʝʩʪʚʦ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ 

ʣʠʮ (ʥʠʞʥʝʝ ʠ ʚʝʨʭʥʝʝ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ) 
ʃʠʮʘ ʩ ɺʀʏ/ʉʇʀɼʦʤ, ʧʨʦʞʠʚʘʶʱʠʝ ʚ ɻʝʨʤʘʥʠʠ ʥʘ ʢʦʥʝʮ  2012 ʛʦʜʘ 

ʄʫʞʯʠʥʳ 

ɾʝʥʱʠʥʳ 

ʀʟ ʥʠʭ ʜʝʪʠ 

ʦʢʦʣʦ 78 000 (66 000 ï 91 000) 

ʦʢʦʣʦ 63 000 (53 000 ï 74 000) 

ʦʢʦʣʦ 15 000 (12 000 ï 17 000) 

ʦʢʦʣʦ 200 

ʂʘʪʝʛʦʨʠʠ ʧʦ ʛʨʫʧʧʘʤ ʨʠʩʢʘ 

ʄʫʞʯʠʥʳ, ʠʤʝʶʱʠʝ ʩʝʢʩ ʩ ʤʫʞʯʠʥʘʤʠ 

ʃʠʮʘ, ʠʥʬʠʮʠʨʦʚʘʥʥʳʝ ʯʝʨʝʟ ʛʝʪʝʨʦʩʝʢʩʫʘʣʴʥʳʝ ʧʦʣʦʚʳʝ ʢʦʥʪʘʢʪʳ 

ʀʟ ʥʠʭ ʣʠʮʘ, ʠʥʬʠʮʠʨʦʚʘʥʥʳʝ ʚ ɻʝʨʤʘʥʠʠ 

ʇʦʪʨʝʙʠʪʝʣʠ ʠʥʲʝʢʮʠʦʥʥʳʭ ʥʘʨʢʦʪʠʢʦʚ 

ɹʦʣʴʥʳʝ ʛʝʤʦʬʠʣʠʝʡ ʠ ʣʠʮʘ, ʧʝʨʝʥʝʩʰʠʝ ʛʝʤʦʪʨʘʥʩʬʫʟʠʠ 

ʇʝʨʝʜʘʯʘ ʦʪ ʤʘʪʝʨʠ ʨʝʙʝʥʢʫ 

ʦʢʦʣʦ 51 000 (43 000 ï 60 000) 

ʦʢʦʣʦ 17 000 (15 700 ï 19 000) 

ʦʢʦʣʦ 9600 (8300 ï 11 000) 

ʦʢʦʣʦ 8400 (6400 ï 11 000) 

ʦʢʦʣʦ 450 

ʦʢʦʣʦ 420 

 
*ɺ ʙʫʜʫʱʝʤ ʀʥʩʪʠʪʫʪ ʈʦʙʝʨʪʘ ʂʦʭʘ ʙʫʜʝʪ ʦʮʝʥʠʚʘʪʴ ʯʘʩʪʦʪʫ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ɺʀʏ-ʠʥʬʝʢʮʠʠ 

ʠʥʘʯʝ, ʯʝʤ ʨʘʥʴʰʝ: ʦʮʝʥʢʘ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʥʝ ʟʘ ʪʝʢʫʱʠʡ ʛʦʜ, ʘ ʟʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʨʦʰʝʜʰʠʡ 

ʛʦʜ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʧʨʦʚʝʩʪʠ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʫʶ ʦʮʝʥʢʫ, ʧʦʩʢʦʣʴʢʫ ʢ ʢʦʥʮʫ ʛʦʜʘ ʫʞʝ ʠʤʝʶʪʩʷ ʚʩʝ 

ʩʦʦʙʱʝʥʠʷ ʦ ʚʧʝʨʚʳʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʜʠʘʛʥʦʟʘʭ ɺʀʏ-ʠʥʬʝʢʮʠʠ. ɺ ʵʪʦʤ ʛʦʜʫ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ 

ʦʜʥʦʢʨʘʪʥʘʷ ʦʮʝʥʢʘ ʜʘʥʥʳʭ ʟʘ 2012 ʛʦʜ. 

 

 

ʈʝʟʶʤʝ 
 

ʇʝʨʚʳʝ ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʥʘʣʠʯʠʷ ʘʥʪʠʪʝʣ ʢ ɺʀʏ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʩʳʚʦʨʦʪʢʘʭ 

ʢʨʦʚʠ ʧʘʮʠʝʥʪʘ ʠʟ ɿʘʠʨʘ (ʜʘʪʠʨʦʚʘʥʘ 1959 ʛʦʜʦʤ), ʧʘʮʠʝʥʪʘ ʠʟ ʋʛʘʥʜʳ (ʜʘʪʠʨʦʚʘʥʘ 

1972 ʛʦʜʦʤ) ʠ ʧʘʮʠʝʥʪʘ ʠʟ ʄʘʣʘʚʠ (ʜʘʪʠʨʦʚʘʥʘ 1974 ʛʦʜʦʤ). ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚ 

ʜʘʥʥʳʡ ʧʝʨʠʦʜ ɺʀʏ ʫʞʝ ʮʠʨʢʫʣʠʨʦʚʘʣ ʚ ʧʦʧʫʣʷʮʠʠ ʞʠʪʝʣʝʡ ʎʝʥʪʨʘʣʴʥʦʡ ɸʬʨʠʢʠ. ʇʝʨʚʳʝ 

ʩʣʫʯʘʠ ʉʇʀɼʘ ʙʳʣʠ ʦʧʠʩʘʥʳ ʚ 1981 ʛʦʜʫ ʚ ʉʐɸ. ɺ 1983 ʛʦʜʫ ʙʳʣ ʦʪʢʨʳʪ ɺʀʏ, ʧʨʠʟʥʘʥʥʳʡ 

http://www.unaids.org/
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ʧʨʠʯʠʥʦʡ ʉʇʀɼʘ. ʉ ʪʝʭ ʧʦʨ ʵʪʦ ʟʘʙʦʣʝʚʘʥʠʝ ʧʨʠʦʙʨʝʣʦ ʭʘʨʘʢʪʝʨ ʚʩʝʤʠʨʥʦʡ ʵʧʠʜʝʤʠʠ, 

ʢʦʪʦʨʘʷ ʠ ʩʝʛʦʜʥʷ, 30 ʣʝʪ ʩʧʫʩʪʷ, ʧʨʦʜʦʣʞʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʧʨʝʨʳʚʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 2,5 ʤʣʥ ʥʦʚʳʭ ʩʣʫʯʘʝʚ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʚ ʛʦʜ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ 

ʧʝʨʚʠʯʥʦʛʦ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʚ ʩʪʨʘʥʘʭ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ ʠ ɸʟʠʠ ʦʟʥʘʯʘʝʪ ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʙʣʝʤ ʚ ʦʙʣʘʩʪʠ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʩ ʢʦʪʦʨʳʤʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʙʦʪʘʪʴ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʠ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʫʩʧʝʭʠ ʚ ʣʝʯʝʥʠʠ 

ɺʀʏ-ʠʥʬʝʢʮʠʠ, ʧʦʟʚʦʣʷʶʪ ʩʯʠʪʘʪʴ ʜʦʩʪʠʞʠʤʦʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʦʨʤʘʣʴʥʫʶ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ɺʀʏ-ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʣʶʜʝʡ, ʟʥʘʥʠʷ ʦ ʝʩʪʝʩʪʚʝʥʥʦʤ ʪʝʯʝʥʠʠ 

ɺʀʏ-ʠʥʬʝʢʮʠʠ ʚʩʝ ʞʝ ʧʨʦʜʦʣʞʘʶʪ ʠʛʨʘʪʴ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ. ʆʥʠ ʥʝʦʙʭʦʜʠʤʳ ʥʝ ʪʦʣʴʢʦ 

ʜʣ̫ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʘʚʠʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʨʝʤʝʥʥʫʶ ʪʦʯʢʫ ʥʘʯʘʣʘ ɸʈʊ, ʥʦ ʪʘʢʞʝ ʠ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʧʦʩʪʘʚʠʪʴ ʜʠʘʛʥʦʟ ʫʞʝ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʧʝʨʚʳʭ ʩʠʤʧʪʦʤʦʚ ɺʀʏ-ʠʥʬʝʢʮʠʠ, ʪ. ʝ. ʜʦ 

ʨʘʟʚʠʪʠʷ ʉʇʀɼʘ. ʋʯʠʪʳʚʘʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ 50 % ʚʩʝʭ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʣʠʮ ʚ ɽʚʨʦʧʝ ʥʝ ʟʥʘʶʪ 

ʦ ʪʦʤ, ʯʪʦ ʷʚʣʷʶʪʩʷ ʥʦʩʠʪʝʣʷʤʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ, ʜʠʘʛʥʦʩʪʠʢʘ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʪʘʢʞʝ 

ʦʩʪʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʰʝʥʠʝ ʜʘʥʥʳʭ ʧʨʦʙʣʝʤ ʚ ɽʚʨʦʧʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʣʣʝʢʪʠʚʥʦ (www.HIVeurope.eu), ʧʨʠ ʵʪʦʤ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʧʘʮʠʝʥʪʘʤʠ ʘʥʪʠʨʝʪʨʦʚʠʨʫʩʥʦʡ ʪʝʨʘʧʠʠ, ʥʦ ʠ 

ʩʥʠʞʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʩʣʫʯʘʝʚ ʧʝʨʚʠʯʥʦʛʦ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʣʝʯʝʥʠʷ ʠ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʧʘʮʠʝʥʪʦʚ. 
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2. ɼʠʘʛʥʦʩʪʠʢʘ ɺʀʏ-ʠʥʬʝʢʮʠʠ 
 

CHRISTIAN NOAH 

 

ʈʘʥʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ: ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʥʘ ʜʝʣʘʝʪ 

ʚʦʟʤʦʞʥʳʤ ʥʘʟʥʘʯʝʥʠʝ ʧʘʮʠʝʥʪʫ ʘʥʪʠʨʝʪʨʦʚʠʨʫʩʥʦʡ ʪʝʨʘʧʠʠ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʦʤʦʛʘʝʪ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʜʘʣʴʥʝʡʰʫʶ ʧʝʨʝʜʘʯʫ ʠʥʬʝʢʮʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʰʠʨʦʢʦʛʦ ʜʠʘʧʘʟʦʥʘ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʪʝʩʪʦʚ, ɺʀʏ-ʠʥʬʝʢʮʠʷ ʯʘʩʪʦ ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʥʘ ʧʦʟʜʥʝʡ ʩʪʘʜʠʠ. 

ʇʦʯʪʠ ʫ ʦʜʥʦʡ ʪʨʝʪʠ ʧʘʮʠʝʥʪʦʚ ʩ ɺʀʏ-ʠʥʬʝʢʮʠʝʡ ʥʘ ʤʦʤʝʥʪ ʧʝʨʚʠʯʥʦʛʦ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʜʠʘʛʥʦʟʘ ʫʞʝ ʩʫʱʝʩʪʚʫʝʪ ʨʘʟʚʝʨʥʫʪʘʷ ʢʘʨʪʠʥʘ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ, ʧʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʢ 

CD4 ʧʘʜʘʝʪ ʥʠʞʝ 200/ʤʢʣ, ʘ ʪʘʢʞʝ ʚʦʟʥʠʢʘʶʪ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʉʇʀɼʘ (RKI 2011). 

ʈʝʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʮ ʩ ʥʝʜʠʘʛʥʦʩʪʠʨʦʚʘʥʥʦʡ ɺʀʏ-ʠʥʬʝʢʮʠʝʡ ʚ ɻʝʨʤʘʥʠʠ ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ 14 000 ʯʝʣʦʚʝʢ (RKI 2012). 

ʇʦʢʘʟʘʥʠʷ ʠ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘ ɺʀʏ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤʠ. ʊʘʢ, ʩʦʛʣʘʩʥʦ 

ʦʙʷʟʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ, ʢʘʞʜʦʡ 

ʙʝʨʝʤʝʥʥʦʡ ʞʝʥʱʠʥʝ ʩʣʝʜʫʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʘʥʘʣʠʟʘ ʥʘ ɺʀʏ-ʠʥʬʝʢʮʠʶ. ʇʨʠ 

ʜʦʥʦʨʩʪʚʝ ʢʨʦʚʠ ʠ ʦʨʛʘʥʦʚ ʦʙʩʣʝʜʦʚʘʥʠʝ ʜʦʥʦʨʘ ʥʘ ʥʘʣʠʯʠʝ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʷʚʣʷʝʪʩʷ 

ʦʙʷʟʘʪʝʣʴʥʳʤ. ʂʨʦʤʝ ʪʦʛʦ, ʦʙʩʣʝʜʦʚʘʥʠʝ ʥʘ ɺʀʏ-ʠʥʬʝʢʮʠʶ ʧʨʦʚʦʜʠʪʩʷ ʧʨʠ ʥʘʣʠʯʠʠ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʦʜʦʟʨʝʥʠʷ, ʧʦʩʣʝ ʣʠʯʥʦʛʦ ʠʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʢʦʥʪʘʢʪʘ ʩ ʙʦʣʴʥʳʤ, ʘ 

ʪʘʢʞʝ ʜʣʷ ʚʳʷʩʥʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʩʪʘʪʫʩʘ ʧʦʣʦʚʦʛʦ ʧʘʨʪʥʝʨʘ ʧʘʮʠʝʥʪʘ. 

 

ʆʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ ʜʠʘʛʥʦʩʪʠʢʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ 
 

ʃʘʙʦʨʘʪʦʨʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʷʚʣʷʝʪʩʷ ʧʦʵʪʘʧʥʦʡ ʠ ʙʘʟʠʨʫʝʪʩʷ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʥʘ ʩʢʨʠʥʠʥʛʦʚʦʤ ʪʝʩʪʝ, ʧʨʠ ʨʝʘʢʪʠʚʥʦʤ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʥʝʦʙʭʦʜʠʤʘ 

ʚʝʨʠʬʠʢʘʮʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʥʘʣʠʟʘ ʜʨʫʛʦʛʦ ʪʠʧʘ (ʧʦʜʪʚʝʨʞʜʘʶʱʠʡ ʪʝʩʪ). ʇʦʩʢʦʣʴʢʫ 

ʩʢʨʠʥʠʥʛʦʚʳʡ ʪʝʩʪ ʜʦʣʞʝʥ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ, 

ʧʨʠʤʝʥʷʝʪʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʪʝʩʪ. ʂ ʜʘʥʥʦʤʫ ʪʠʧʫ ʦʪʥʦʩʷʪʩʷ çʂʦʤʙʦʪʝʩʪʳè ʠʣʠ ʪʝʩʪʳ ʥʘ 

ɺʀʏ 4-ʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʷʚʣʷʪʴ ʢʘʢ ɺʀʏ-ʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʘʥʪʠʪʝʣʘ, ʪʘʢ ʠ ʘʥʪʠʛʝʥ ɺʀʏ-1 p24 (Brust 2000, Weber 2002, Sickinger 2004, Skidmore 2009, 

Bentsen 2011). ʀʩʧʦʣʴʟʫʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʢʨʠʥʠʥʛʦʚʳʝ ʪʝʩʪʳ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʣʷʪʴ 

ɺʀʏ ʚʩʝʭ ʠʟʚʝʩʪʥʳʭ ʪʠʧʦʚ (ɺʀʏ-1 ʠ -2), ʛʨʫʧʧ ʠ ʧʦʜʪʠʧʦʚ. 

ʆʩʥʦʚʥʦʡ ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ ʚʩʝʭ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʳʥʢʝ ʩʠʩʪʝʤ ʩʢʨʠʥʠʥʛʦʚʳʭ ʪʝʩʪʦʚ 

ʷʚʣʷʝʪʩʷ ʠʜʝʥʪʠʯʥʳʤ: ʦʥ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʝʘʢʮʠʠ ʩʚʷʟʳʚʘʥʠʷ ʘʥʪʠʛʝʥ-ʘʥʪʠʪʝʣʦ. 

çʇʨʦʪʦʪʠʧʦʤè ʜʘʥʥʦʛʦ ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ELISA (ʠʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ ʘʥʘʣʠʟ). 

ʆʩʥʦʚʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʜʣʷ ʝʛʦ ʚʳʧʦʣʥʝʥʠʷ ʩʣʫʞʠʪ ʧʣʘʩʪʠʢʦʚʘʷ ʧʣʘʩʪʠʥʘ ʩ 96 ʣʫʥʢʘʤʠ 

(ʤʠʢʨʦʧʣʘʥʰʝʪ), ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ ʨʝʘʢʮʠʦʥʥʦʛʦ ʩʦʩʫʜʘ (ʨʝʘʢʮʠʦʥʥʦʡ 

ʧʦʣʦʩʪʠ). ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʞʜʦʡ ʣʫʥʢʠ ʩʦʨʙʠʨʦʚʘʥʳ ʘʥʪʠʛʝʥʳ ɺʀʏ ʠ ʘʥʪʠʪʝʣʘ ʢ ʘʥʪʠʛʝʥʫ 

ɺʀʏ p24. ɽʩʣʠ ʩʳʚʦʨʦʪʢʘ ʠʣʠ ʧʣʘʟʤʘ ʢʨʦʚʠ ʧʘʮʠʝʥʪʘ, ʜʦʙʘʚʣʷʝʤʘʷ ʚ ʣʫʥʢʫ, ʩʦʜʝʨʞʠʪ 

ʘʥʪʠʪʝʣʘ ʢ ɺʀʏ, ʦʥʠ ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʥʘʥʝʩʝʥʥʳʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʘʥʪʠʛʝʥʦʤ. ʇʦʩʣʝ ʵʪʦʛʦ 

ʜʦʙʘʚʣʷʶʪ ʘʥʪʠʪʝʣʘ ʚʪʦʨʦʛʦ ʪʠʧʘ, ʤʝʯʝʥʥʳʝ ʬʝʨʤʝʥʪʦʤ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʟʥʘʶʪ ʯʝʣʦʚʝʯʝʩʢʠʝ 

ʘʥʪʠʪʝʣʘ ʠ ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʥʠʤʠ. ʅʘʢʦʥʝʮ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʦʙʘʚʣʝʥʠʝ ʩʫʙʩʪʨʘʪʘ, ʢʦʪʦʨʳʡ 

ʨʘʩʱʝʧʣʷʝʪʩʷ ʬʝʨʤʝʥʪʦʤ, ʩʚʷʟʘʥʥʳʤ ʩʦ ʚʪʦʨʳʤ ʘʥʪʠʪʝʣʦʤ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʧʨʦʠʩʭʦʜʠʪ 

ʠʟʤʝʥʝʥʠʝ ʦʢʨʘʩʢʠ, ʢʦʪʦʨʦʝ ʦʮʝʥʠʚʘʝʪʩʷ ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. ʆʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ 

ʨʘʩʪʚʦʨʘ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʘʥʪʠʪʝʣ ʢ ɺʀʏ ʚ ʧʨʦʙʝ, ʧʦʣʫʯʝʥʥʦʡ ʦʪ ʧʘʮʠʝʥʪʘ: ʯʝʤ 

ʚʳʰʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʢʨʘʩʢʠ, ʪʝʤ ʙʦʣʴʰʝ ʘʥʪʠʪʝʣ ʩʦʜʝʨʞʠʪʩʷ ʚ ʧʨʦʙʝ. 

ʅʝʢʦʪʦʨʳʝ ʜʦʧʦʣʥʝʥʠʷ, ʚʥʝʩʝʥʥʳʝ ʚ ʤʝʪʦʜʠʢʫ ʚʳʧʦʣʥʝʥʠʷ çʪʝʩʪʘ-ʧʨʦʪʦʪʠʧʘè, ʧʨʠʚʝʣʠ ʢ 

ʧʦʚʳʰʝʥʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʢʨʠʥʠʥʛʦʚʦʛʦ ʪʝʩʪʘ (Perry 2008). 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʩʪ-ʩʠʩʪʝʤʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ, ʜʦʩʪʠʛʘʶʪ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʣʫʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ ʤʝʥʝʝ ʯʝʤ ʟʘ ʦʜʠʥ ʯʘʩ. ɺ ʵʪʠʭ 

ʩʠʩʪʝʤʘʭ ʪʚʝʨʜʘʷ ʬʘʟʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʠʢʨʦʯʘʩʪʠʮʳ ʩ ʥʘʥʝʩʝʥʥʳʤʠ ʥʘ ʥʠʭ ʚʠʨʫʩʥʳʤʠ 

ʘʥʪʠʛʝʥʘʤʠ ʠ ʘʥʪʠʪʝʣʘʤʠ ʢ ʚʠʨʫʩʫ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʘʥʥʳʡ ʤʝʪʦʜ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ 

çʀʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ ʘʥʘʣʠʟ ʥʘ ʤʠʢʨʦʯʘʩʪʠʮʘʭè (ʀʌɸʄ). 
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ʀʟʤʝʨʷʝʤʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʝʟʨʘʟʤʝʨʥʫʶ ʚʝʣʠʯʠʥʫ, ʢʦʪʦʨʘʷ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʯʘʩʪʥʦʝ ʦʪ ʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʧʨʦʙʳ, ʧʦʣʫʯʝʥʥʦʡ ʦʪ ʧʘʮʠʝʥʪʘ, ʥʘ 

ʟʥʘʯʝʥʠʝ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ (ʦʧʳʪ/ʢʦʥʪʨʦʣʴ). ɸʥʘʣʠʟʳ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʤʝʥʴʰʝ 1 

ʩʯʠʪʘʶʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ, ʘʥʘʣʠʟʳ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʚʳʰʝ 1 ʩʯʠʪʘʶʪʩʷ ʨʝʘʢʪʠʚʥʳʤʠ. ɺ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʩʝʛʜʘ ʩʣʝʜʫʝʪ ʛʦʚʦʨʠʪʴ ʦ çʨʝʘʢʪʠʚʥʦʤè, ʘ ʥʝ ʦ çʧʦʣʦʞʠʪʝʣʴʥʦʤè ʨʝʟʫʣʴʪʘʪʝ, 

ʧʦʩʢʦʣʴʢʫ ʵʪʦʪ ʨʝʟʫʣʴʪʘʪ ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʢʫʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʞʜʝʥ ʩ ʧʦʤʦʱʴʶ ʪʝʩʪʘ 

ʜʨʫʛʦʛʦ ʪʠʧʘ. 

ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʩʢʨʠʥʠʥʛʦʚʦʛʦ ʪʝʩʪʘ ʥʘ ɺʀʏ ʧʨʠʦʨʠʪʝʪʥʦʡ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ (ʯʪʦʙʳ ʥʝ ʧʨʦʧʫʩʪʠʪʴ ʥʠ ʦʜʥʦʛʦ ʩʣʫʯʘʷ ʠʥʬʠʮʠʨʦʚʘʥʠʷ), ʜʣʷ 

ʧʦʜʪʚʝʨʞʜʘʶʱʝʛʦ ʪʝʩʪʘ ʥʘ ʧʝʨʝʜʥʠʡ ʧʣʘʥ ʚʳʭʦʜʠʪ ʚʳʩʦʢʘʷ ʩʧʝʮʠʬʠʯʥʦʩʪʴ. ɼʣʷ 

ʩʢʨʠʥʠʥʛʦʚʳʭ ʪʝʩʪʦʚ ʥʘ ɺʀʏ, ʦʬʠʮʠʘʣʴʥʦ ʨʘʟʨʝʰʝʥʥʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ɻʝʨʤʘʥʠʠ, 

ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʤʝʥʝʝ 99,5 %. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʨʝʟʫʣʴʪʘʪ ʘʥʘʣʠʟʘ ʚ ʩʨʝʜʥʝʤ 

ʦʜʥʦʡ ʠʟ 200 ɺʀʏ-ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʧʨʦʙ ʙʫʜʝʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥ ʢʘʢ ʣʦʞʥʦʨʝʘʢʪʠʚʥʳʡ. 

ʃʦʞʥʦʨʝʘʢʪʠʚʥʳʡ ʨʝʟʫʣʴʪʘʪ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥ, ʢ ʧʨʠʤʝʨʫ, ʩʪʠʤʫʣʷʮʠʝʡ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ (ʚʠʨʫʩʥʳʝ ʠʥʬʝʢʮʠʠ, ʙʝʨʝʤʝʥʥʦʩʪʴ, ʚʘʢʮʠʥʘʮʠʷ, ʘʫʪʦʠʤʤʫʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ). 

ʋʩʣʦʚʥʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʛʨʫʧʧʘʭ ʧʘʮʠʝʥʪʦʚ (ʙʝʨʝʤʝʥʥʳʝ ʞʝʥʱʠʥʳ, 

ʧʘʮʠʝʥʪʳ ʥʘ ʜʠʘʣʠʟʝ) ʣʦʞʥʦʨʝʘʢʪʠʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʢʨʠʥʠʥʛʦʚʦʛʦ ʪʝʩʪʘ ʚʩʪʨʝʯʘʶʪʩʷ ʯʘʱʝ. 

ʇʦ ʥʝʢʦʪʦʨʳʤ ʜʘʥʥʳʤ, ʧʦʯʪʠ ʢʘʞʜʳʡ ʧʷʪʳʡ ʧʝʨʚʠʯʥʦ ʨʝʘʢʪʠʚʥʳʡ ʨʝʟʫʣʴʪʘʪ ʩʢʨʠʥʠʥʛʦʚʦʛʦ 

ʪʝʩʪʘ ʷʚʣʷʝʪʩʷ ʥʝʩʧʝʮʠʬʠʯʥʳʤ. 

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʨʝʘʢʪʠʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʩʢʨʠʥʠʥʛʦʚʦʛʦ ʪʝʩʪʘ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʘʥʘʣʠʟ ʚʝʩʪʝʨʥ-ʙʣʦʪ (ʠʤʤʫʥʦʙʣʦʪʪʠʥʛ). ɼʣʷ ʵʪʦʛʦ ʚʠʨʫʩʥʳʝ ʙʝʣʢʠ (ʘʥʪʠʛʝʥʳ) ʨʘʟʜʝʣʷʶʪʩʷ 

ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʚʦʝʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ ʠ ʧʝʨʝʥʦʩʷʪʩʷ ʥʘ 

ʤʝʤʙʨʘʥʫ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʠʥʜʠʢʘʪʦʨʥʘʷ ʧʦʣʦʩʢʘ. ɹʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʤ ʤʝʪʦʜʦʤ 

ʷʚʣʷʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʣʠʥʝʡʥʳʡ ʠʤʤʫʥʦʙʣʦʪʪʠʥʛ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʘ ʤʝʤʙʨʘʥʫ ʥʘʥʦʩʷʪʩʷ 

ʨʝʢʦʤʙʠʥʘʥʪʥʳʝ ʘʥʪʠʛʝʥʳ ɺʀʏ. ʀʥʜʠʢʘʪʦʨʥʘʷ ʧʦʣʦʩʢʘ ʠʥʢʫʙʠʨʫʝʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ 

ʩʳʚʦʨʦʪʢʦʡ ʠʣʠ ʧʣʘʟʤʦʡ ʢʨʦʚʠ ʧʘʮʠʝʥʪʘ. ʇʨʠ ʥʘʣʠʯʠʠ ɺʀʏ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ ʦʥʠ 

ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʘʥʪʠʛʝʥʦʤ. ɸʥʘʣʦʛʠʯʥʦ ʤʝʪʦʜʫ ELISA (ʩʤ. ʚʳʰʝ) ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʢʦʤʧʣʝʢʩʳ 

ʘʥʪʠʛʝʥ-ʘʥʪʠʪʝʣʦ ʩʪʘʥʦʚʷʪʩʷ ʚʠʜʠʤʳʤʠ ʥʘ ʠʥʜʠʢʘʪʦʨʥʦʡ ʧʦʣʦʩʢʝ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

ʘʥʪʠʪʝʣʘ, ʤʝʯʝʥʥʦʛʦ ʬʝʨʤʝʥʪʦʤ, ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʩʫʙʩʪʨʘʪʦʤ. ʅʘ ʠʥʜʠʢʘʪʦʨʥʦʡ ʧʦʣʦʩʢʝ 

ʧʦʷʚʣʷʝʪʩʷ ʧʦʣʦʩʯʘʪʳʡ ʩʧʝʢʪʨ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʠʤʝʶʱʠʭʩʷ ʘʥʪʠʪʝʣ. 

ɺ ʠʜʝʘʣʝ ʚʝʩʪʝʨʥ-ʙʣʦʪ ʜʦʣʞʝʥ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʣʘʙʦʨʘʪʦʨʠʠ, ʛʜʝ ʜʦʩʪʫʧʥʳ ʪʘʢʞʝ ʘʥʪʠʪʝʣʘ 

ʧʨʦʪʠʚ ɺʀʏ-2. ɽʩʣʠ ʧʨʠʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʧʝʧʪʠʜ ɺʀʏ-2, ʚʦʟʤʦʞʥʘʷ 

ʨʝʘʢʪʠʚʥʦʩʪʴ ʦʙʨʘʟʮʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʜʪʚʝʨʞʜʝʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʘʥʘʣʠʟʦʤ ʚʝʩʪʝʨʥ-ʙʣʦʪ, 

ʩʧʝʮʠʬʠʯʥʳʤ ʜʣʷ ɺʀʏ-2. ʂʘʢ ʧʨʘʚʠʣʦ, ʚʝʩʪʝʨʥ-ʙʣʦʪ ʧʦʟʚʦʣʷʝʪ ʯʝʪʢʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ 

ɺʀʏ-1 ʠ ɺʀʏ-2. ʆʜʥʘʢʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʧʝʨʝʢʨʝʩʪʥʘʷ ʨʝʘʢʪʠʚʥʦʩʪʴ, 

ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʪʝʩʥʳʤ ʨʦʜʩʪʚʦʤ ʤʝʞʜʫ ʜʚʫʤʷ ʪʠʧʘʤʠ ʚʠʨʫʩʘ, ʵʪʦ ʦʟʥʘʯʘʝʪ ʥʘʣʠʯʠʝ ʘʥʪʠʪʝʣ, 

ʨʝʘʛʠʨʫʶʱʠʭ ʩ ʦʙʦʠʤʠ ʪʠʧʘʤʠ. ɺ ʵʪʠʭ ʩʣʫʯʘʷʭ ʧʨʦʚʝʩʪʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ 

ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʪʠʧʦʩʧʝʮʠʬʠʯʝʩʢʦʡ ɺʀʏ-ʇʎʈ. 

ɹʝʣʢʠ ɺʀʏ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʪʨʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʛʨʫʧʧʳ. ɹʫʢʚʦʡ çpè ʦʙʦʟʥʘʯʘʶʪʩʷ 

ʙʝʣʢʠ, ʩʦʯʝʪʘʥʠʝʤ ʙʫʢʚ çgpè ʦʙʦʟʥʘʯʘʶʪʩʷ ʛʣʠʢʦʧʨʦʪʝʠʥʳ. ʋʢʘʟʳʚʘʝʤʦʝ ʜʘʣʝʝ ʯʠʩʣʦ 

ʦʙʦʟʥʘʯʘʝʪ ʤʦʣʝʢʫʣʷʨʥʫʶ ʤʘʩʩʫ (ʩʤ. ʊʘʙʣʠʮʫ 1). 

 
ʊʘʙʣʠʮʘ 1: ɹʝʣʢʠ ɺʀʏ, ʪʨʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʛʨʫʧʧʳ 

 ɸʥʪʠʛʝʥʳ ʌʫʥʢʮʠʷ 

 ɺʀʏ-1 ɺʀʏ-2  

ʆʙʦʣʦʯʝʯʥʳʝ ʙʝʣʢʠ (env) gp160 gp140 ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ʦʙʦʣʦʯʝʯʥʳʭ ʙʝʣʢʦʚ 

 gp120 gp125 ɹʝʣʦʢ ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʠ 

 gp
41

 gp36 ʊʨʘʥʩʤʝʤʙʨʘʥʥʳʡ ʙʝʣʦʢ 

 

 

 

 



18 ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʊʘʙʣʠʮʘ 1: ɹʝʣʢʠ ɺʀʏ, ʪʨʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʛʨʫʧʧʳ (ʧʨʦʜʦʣʞʝʥʠʝ) 

 ɸʥʪʠʛʝʥʳ ʌʫʥʢʮʠʷ 

 ɺʀʏ-1 ɺʀʏ-2  

ʇʦʣʠʤʝʨʘʟʥʳʝ ʙʝʣʢʠ (pol) p66 p68 ʆʙʨʘʪʥʘʷ ʪʨʘʥʩʢʨʠʧʪʘʟʘ, ʨʠʙʦʥʫʢʣʝʘʟʘ H 

 p51 p53 ʆʙʨʘʪʥʘʷ ʪʨʘʥʩʢʨʠʧʪʘʟʘ 

 p32 p34 ʕʥʜʦʥʫʢʣʝʘʟʘ, ʠʥʪʝʛʨʘʟʘ 

ʗʜʝʨʥʳʝ ʙʝʣʢʠ (gag) p55 p56 ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ʷʜʝʨʥʳʭ ʙʝʣʢʦʚ 

 p24 p26 ɺʥʫʪʨʝʥʥʠʡ ʷʜʝʨʥʳʡ ʙʝʣʦʢ 

 p17 p16 ɺʥʝʰʥʠʡ ʷʜʝʨʥʳʡ ʙʝʣʦʢ 

 

ʇʨʦʮʝʩʩ ʩʠʥʪʝʟʘ ʘʥʪʠʪʝʣ ʧʦʩʣʝ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʠʥʝʪʠʢʦʡ: ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʘʥʪʠʪʝʣʘ ʢ ʘʥʪʠʛʝʥʘʤ ɺʀʏ-1 p24 ʠ gp120 ʚʳʷʚʣʷʶʪʩʷ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ, ʜʨʫʛʠʝ 

ʘʥʪʠʪʝʣʘ (ʢ ʧʨʠʤʝʨʫ, ʢ ʘʥʪʠʛʝʥʫ p31), ʢʘʢ ʧʨʘʚʠʣʦ, ʚʦʟʥʠʢʘʶʪ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʵʪʘʧʘʭ 

ʪʝʯʝʥʠʷ ʠʥʬʝʢʮʠʠ (Fiebig 2003). ʈʝʟʫʣʴʪʘʪ ʘʥʘʣʠʟʘ ʚʝʩʪʝʨʥ-ʙʣʦʪ ʩʯʠʪʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʚ 

ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚʠʟʫʘʣʠʟʠʨʫʶʪʩʷ ʢʘʢ ʤʠʥʠʤʫʤ 2-3 ʧʦʣʦʩʢʠ.  

ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʘʥʪʠʪʝʣ, ʝʜʠʥʳʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʢʨʠʪʝʨʠʠ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ ʘʥʘʣʠʟʘ ʦʪʩʫʪʩʪʚʫʶʪ. ʉʦʛʣʘʩʥʦ ʥʝʤʝʮʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ, ʦʩʥʦʚʳʚʘʶʱʠʤʩʷ ʥʘ 

ʥʦʨʤʘʪʠʚʝ DIN 58 969 ʯʘʩʪʴ 41 (çʉʝʨʦʜʠʘʛʥʦʩʪʠʢʘ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ï 

ʠʤʤʫʥʦʙʣʦʪʪʠʥʛè), ʨʝʟʫʣʴʪʘʪ ʘʥʘʣʠʟʘ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ 

ʚʳʷʚʣʝʥʳ ʘʥʪʠʪʝʣʘ ʢ ʙʝʣʢʫ env, ʘ ʪʘʢʞʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʷʚʣʝʥʳ ʘʥʪʠʪʝʣʘ ʢ ʙʝʣʢʫ gag ʠ/ʠʣʠ 

ʙʝʣʢʫ pol. ɼʣʷ ʩʨʘʚʥʝʥʠʷ: ʧʦ ʢʨʠʪʝʨʠʷʤ ɺʆɿ ʨʝʟʫʣʴʪʘʪ ʘʥʘʣʠʟʘ ʚʝʩʪʝʨʥ-ʙʣʦʪ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʘʥʪʠʪʝʣ ʥʝ ʤʝʥʝʝ ʯʝʤ ʢ ʜʚʫʤ ʙʝʣʢʘʤ env (ɺʆɿ 1990). ʂ 

ʧʨʠʤʝʨʫ, ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʜʚʫʭ ʧʦʣʦʩ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʘʥʪʠʪʝʣʘʤ ʢ gp120 ʠ p24So, ʨʝʟʫʣʴʪʘʪ 

ʘʥʘʣʠʟʘ ʚʝʩʪʝʨʥ-ʙʣʦʪ ʨʘʩʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʧʦʛʨʘʥʠʯʥʳʡ ʧʦ ʢʨʠʪʝʨʠʷʤ ɺʆɿ, ʦʜʥʘʢʦ ʧʦ 

ʥʝʤʝʮʢʠʤ ʢʨʠʪʝʨʠʷʤ ʦʥ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʡ. ʂʨʦʤʝ ʪʦʛʦ, ʩʣʝʜʫʝʪ 

ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʢʨʠʪʝʨʠʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʫʢʘʟʘʥʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ 

ʪʝʩʪ-ʩʠʩʪʝʤ. ʉʣʘʙʦʚʳʨʘʞʝʥʥʳʡ ʧʦʣʦʩʢʦʚʳʡ ʩʧʝʢʪʨ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦ 

ʥʘʣʠʯʠʠ çʨʘʥʥʠʭè ʘʥʪʠʪʝʣ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʦʩʪʨʦʡ ɺʀʏ-ʠʥʬʝʢʮʠʠ, ʧʦʵʪʦʤʫ ʜʘʥʥʳʡ ʘʥʘʣʠʟ 

ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʜʪʚʝʨʞʜʝʥ ʜʨʫʛʠʤʠ ʪʝʩʪʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ɺʀʏ-ʇʎʈ (ʩʤ. ʥʠʞʝ). 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʢʨʠʥʠʥʛʦʚʳʤʠ ʪʝʩʪʘʤʠ 4-ʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʡ ʪʝʩʪ ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʥʘʣʠʯʠʝ ʘʥʪʠʛʝʥʘ p24. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʢʦʤʙʠʥʘʮʠʠ 

ʨʝʟʫʣʴʪʘʪʦʚ çʨʝʘʢʪʠʚʥʳʡ ʩʢʨʠʥʠʥʛʦʚʳʡ ʪʝʩʪ ï ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʧʦʜʪʚʝʨʞʜʘʶʱʠʡ ʪʝʩʪè 

ʥʝʣʴʟʷ ʠʩʢʣʶʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʣʠʯʠʷ ʫ ʧʘʮʠʝʥʪʘ ʦʩʪʨʦʡ ɺʀʏ-ʠʥʬʝʢʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʝʱʝ 

ʥʝ ʦʙʨʘʟʦʚʘʣʠʩʴ ɺʀʏ-ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʘʥʪʠʪʝʣʘ, ʦʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʫʞʝ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ 

ʘʥʪʠʛʝʥ p24. ʇʘʮʠʝʥʪ ʩ ʧʦʜʦʙʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʜʦʣʞʝʥ ʢʘʢ ʤʠʥʠʤʫʤ ʧʨʦʡʪʠ ʢʦʥʪʨʦʣʴʥʦʝ 

ʦʙʩʣʝʜʦʚʘʥʠʝ ʯʝʨʝʟ 2-3 ʥʝʜʝʣʠ. ʇʨʠ ʥʘʣʠʯʠʠ ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʦʜʦʟʨʝʥʠʷ ʥʘ ʦʩʪʨʫʶ 

ɺʀʏ-ʠʥʬʝʢʮʠʶ (ʦʩʪʨʳʡ ʨʝʪʨʦʚʠʨʫʩʥʳʡ ʩʠʥʜʨʦʤ, ʢʦʥʪʘʢʪ ʛʨʫʧʧʳ ʨʠʩʢʘ ʩ 

ɺʀʏ-ʠʥʬʠʮʠʨʦʚʘʥʥʳʤ ʯʝʣʦʚʝʢʦʤ) ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʧʦʣʥʝʥʠʝ ɺʀʏ-ʇʎʈ. ʊʘʢʞʝ ʝʝ ʩʣʝʜʫʝʪ 

ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʜʘʞʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʥʘʤʥʝʟʘ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʨʝʟʫʣʴʪʘʪ 

ʩʢʨʠʥʠʥʛʦʚʦʛʦ ʪʝʩʪʘ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʨʝʘʢʪʠʚʥʳʤ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʨʝʟʫʣʴʪʘʪʝ 

ʧʦʜʪʚʝʨʞʜʘʶʱʝʛʦ ʪʝʩʪʘ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʣʝʜʫʝʪ ʩʚʷʟʘʪʴʩʷ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ ʣʘʙʦʨʘʪʦʨʠʠ, 

ʯʪʦʙʳ ʦʙʩʫʜʠʪʴ ʩ ʥʠʤʠ ʥʘʜʣʝʞʘʱʫʶ ʪʘʢʪʠʢʫ ʜʝʡʩʪʚʠʡ ʚ ʧʦʜʦʙʥʳʭ ʩʣʫʯʘʷʭ.  

ɺ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʘʥʘʣʠʟʫ ʚʝʩʪʝʨʥ-ʙʣʦʪ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʨʝʘʢʪʠʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ 

ʩʢʨʠʥʠʥʛʦʚʦʛʦ ʪʝʩʪʘ ʤʦʞʝʪ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʨʝʘʢʮʠʷ ʠʤʤʫʥʦʬʣʫʦʨʝʩʮʝʥʮʠʠ (ʈʀʌ) 

ʦʜʥʘʢʦ ʦʥʘ ʧʨʠʤʝʥʷʝʪʩʷ ʨʝʞʝ. ʂʘʞʜʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʝʨʚʦʛʦ ʪʝʩʪʘ ʜʦʣʞʝʥ ʙʳʪʴ 

ʧʦʜʪʚʝʨʞʜʝʥ ʥʘ ʜʨʫʛʦʤ ʦʙʨʘʟʮʝ, ʧʦʣʫʯʝʥʥʦʤ ʧʫʪʝʤ ʧʦʚʪʦʨʥʦʛʦ ʟʘʙʦʨʘ ʢʨʦʚʠ, ʵʪʦ ʜʝʣʘʝʪʩʷ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʤʘʣʦʚʝʨʦʷʪʥʦʝ, ʥʦ ʪʝʦʨʝʪʠʯʝʩʢʠ ʚʦʟʤʦʞʥʦʝ ʦʰʠʙʦʯʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʯʫʞʦʛʦ ʦʙʨʘʟʮʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʤ ʢʣʠʥʠʯʝʩʢʦʤ 

ʧʦʜʦʟʨʝʥʠʠ ʥʘ ɺʀʏ-ʠʥʬʝʢʮʠʶ ʧʦʜʪʚʝʨʜʠʪʴ ʜʠʘʛʥʦʟ ʤʦʞʥʦ ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ ʚʠʨʫʩʥʦʡ 

ʥʘʛʨʫʟʢʠ ʚ ʧʝʨʚʠʯʥʦʤ ʦʙʨʘʟʮʝ (ʩʤ. ʨʘʟʜʝʣ çʄʦʥʠʪʦʨʠʥʛ ɺʀʏ-ʠʥʬʝʢʮʠʠè). ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ 

ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʧʦʚʪʦʨʥʦʤ ʩʝʨʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ. ʇʦʩʣʝ ʧʦʚʪʦʨʥʦʛʦ ʟʘʙʦʨʘ 

ʢʨʦʚʠ ʦʙʳʯʥʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʥʬʦʨʤʠʨʦʚʘʪʴ ʧʘʮʠʝʥʪʘ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʘʥʘʣʠʟʘ, ʦʜʥʘʢʦ ʵʪʦ 

ʠʤʝʝʪ ʣʠʰʴ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʩʤʳʩʣ ʠ ʩʣʘʙʦ ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ. 



ɼʠʘʛʥʦʩʪʠʢʘ ɺʀʏ-ʠʥʬʝʢʮʠʠ 19 

 

ɺʀʏ-ʇʎʈ 
 

ʅʘʨʷʜʫ ʩ ʩʠʩʪʝʤʘʤʠ ʜʣʷ ʩʝʨʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʩʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ ʤʦʣʝʢʫʣʷʨʥʳʝ ʤʝʪʦʜʳ 

ʚʳʷʚʣʝʥʠʷ ʈʅʂ ɺʀʏ (ʄʝʪʦʜ ʘʤʧʣʠʬʠʢʘʮʠʠ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ, ʄɸʅʂ). ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʇʎʈ, ʜʨʫʛʠʝ ʤʝʪʦʜʳ (ʤʝʪʦʜ ʨʘʟʚʝʪʚʣʝʥʥʦʡ ɼʅʂ [bɼʅʂ], 

ʘʤʧʣʠʬʠʢʘʮʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ [NASBA]) 

ʧʨʠʤʝʥʷʶʪʩʷ ʨʝʞʝ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʩʦʜʝʨʞʘʥʠʷ ʈʅʂ ɺʀʏ (çʆʮʝʥʢʘ ʚʠʨʫʩʥʦʡ ʥʘʛʨʫʟʢʠè) ʷʚʣʷʝʪʩʷ 

ʩʫʱʝʩʪʚʝʥʥʦʡ ʯʘʩʪʴʶ ʤʦʥʠʪʦʨʠʥʛʘ ɺʀʏ-ʠʥʬʝʢʮʠʠ (Wittek 2007, Thompson 2010). ʂʨʦʤʝ 

ʪʦʛʦ, ʚʳʧʦʣʥʝʥʠʝ ɺʀʏ-ʇʎʈ ʧʨʝʜʧʠʩʘʥʦ ʧʨʠ ʩʜʘʯʝ ʜʦʥʦʨʩʢʦʡ ʢʨʦʚʠ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʢʨʦʚʠ. ʇʨʠ ʵʪʦʤ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 

ʩʝʨʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʘʥʘʣʠʟʫ ʇʎʈ ʧʦʜʚʝʨʛʘʝʪʩʷ ʥʝ ʢʘʞʜʘʷ ʧʨʦʙʘ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ, ʘ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʧʫʣʳ ʜʣʷ 96 ʦʪʜʝʣʴʥʳʭ ʧʨʦʙ (ʤʠʥʠ-ʧʫʣʳ). ɼʨʫʛʠʤʠ 

ʧʦʢʘʟʘʥʠʷʤʠ ʢ ʚʳʧʦʣʥʝʥʠʶ ʇʎʈ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʢʣʶʯʝʥʠʷ ʠʥʬʠʮʠʨʦʚʘʥʠʷ 

ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ ʦʪ ɺʀʏ-ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʤʘʪʝʨʝʡ (ʩʤ. ʥʠʞʝ), ʫʪʦʯʥʝʥʠʝ ʩʧʦʨʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʩʝʨʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʦʜʦʟʨʝʥʠʷ ʥʘ ʦʩʪʨʫʶ 

ɺʀʏ-ʠʥʬʝʢʮʠʶ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʩʝʨʦʢʦʥʚʝʨʩʠʠ. 

ʉʝʛʦʜʥʷ ʇʎʈ ʥʝ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʧʝʨʚʠʯʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, 

ʯʪʦ, ʩʦʛʣʘʩʥʦ ʫʢʘʟʘʥʠʷʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩ ʵʪʦʡ ʮʝʣʴʶ. ʉ ʫʯʝʪʦʤ 

ʚʦʟʤʦʞʥʦʛʦ ʣʦʞʥʦʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʚ ʦʙʱʠʭ ʩʣʫʯʘʷʭ ɺʀʏ-ʇʎʈ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʬʘʢʪʘ ʧʝʨʝʜʘʯʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ, ʦʜʥʘʢʦ ʣʠʰʴ ʫʩʣʦʚʥʦ ï ʦʥʘ 

ʥʝ ʤʦʞʝʪ ʟʘʤʝʥʠʪʴ ʩʝʨʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟʘ ʥʘ ɺʀʏ. ʇʦʵʪʦʤʫ ʤʝʪʦʜ ɺʀʏ-ʇʎʈ ʜʦʣʞʝʥ 

ʧʨʠʤʝʥʷʪʴʩʷ ʪʦʣʴʢʦ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʩʝʨʦʣʦʛʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ, ʥʦ ʥʝ ʚʤʝʩʪʦ ʥʝʛʦ.  

ʉʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʧʨʠʯʠʥʳ ʣʦʞʥʦʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ: 

1. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ɺʀʏ-2 ʚ ɻʝʨʤʘʥʠʠ ʥʝ ʠʛʨʘʝʪ ʦʩʥʦʚʥʦʡ ʨʦʣʠ, ʝʛʦ ʜʦʣʷ ʚ ʧʝʨʚʠʯʥʳʭ 

ʜʠʘʛʥʦʟʘʭ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 0,5 %. ʄʝʪʦʜ ɺʀʏ-ʇʎʈ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʨʫʪʠʥʥʦʡ 

ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ɺʀʏ-1. ɼʣʷ ʧʦʣʫʯʝʥʠʷ 

ʤʦʣʝʢʫʣʷʨʥʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʥʦʩʠʪʝʣʴʩʪʚʘ ɺʀʏ-2 ʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʇʎʈ-ʘʥʘʣʠʟʘ ʦʩʦʙʦʛʦ ʪʠʧʘ. 

2. ɺʀʏ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʛʝʥʝʪʠʯʝʩʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ. ʇʦʵʪʦʤʫ ʧʨʠ 

ʠʥʬʠʮʠʨʦʚʘʥʠʠ ʥʦʚʳʤ ʠʣʠ ʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʳʤ ʚʘʨʠʘʥʪʦʤ ʚʠʨʫʩʘ ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ 

ʩʥʠʞʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʘʥʘʣʠʟʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʤʫʪʘʮʠʷʤʠ ʚ ʟʦʥʘʭ, ʩʚʷʟʳʚʘʶʱʠʭʩʷ 

ʩ ʧʨʘʡʤʝʨʘʤʠ ʠ ʟʦʥʜʘʤʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʤʝʪʦʜʘ ʇʎʈ çʩ ʜʚʦʡʥʦʡ 

ʤʠʰʝʥʴʶè ʤʦʞʝʪ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ ʨʠʩʢ ʧʦʣʫʯʝʥʠʷ ʣʦʞʥʦʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, 

ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴʶ ʥʫʢʣʝʦʪʠʜʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ (Chudy 2012; ʩʤ. 

ʪʘʢʞʝ çɺʀʏ-ʤʦʥʠʪʦʨʠʥʛè). ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʇʎʈ çʩ ʜʚʦʡʥʦʡ ʤʠʰʝʥʴʶè ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʜʦʥʦʨʩʢʦʡ ʢʨʦʚʠ ʧʨʝʜʧʠʩʘʥʦ ʩ 2015 ʛʦʜʘ. 

3. ʆʨʛʘʥʠʟʤʫ ʥʝʢʦʪʦʨʳʭ ɺʀʏ-ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʫʜʘʝʪʩʷ ʩʜʝʨʞʠʚʘʪʴ ʚʠʨʫʩʥʫʶ 

ʨʝʧʣʠʢʘʮʠʶ ʙʝʟ ʘʥʪʠʨʝʪʨʦʚʠʨʫʩʥʦʡ ʪʝʨʘʧʠʠ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʦʚʝʨʥʫʶ 

ʩʝʨʦʣʦʛʠʯʝʩʢʫʶ ʠʥʬʠʮʠʨʦʚʘʥʥʦʩʪʴ, ʚʠʨʫʩʥʘʷ ʈʅʂ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʤʝʪʦʜʦʤ ʇʎʈ ʥʝ 

ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ (çʵʣʠʪʥʳʡ ʢʦʥʪʨʦʣʣʝʨè). ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʵʣʠʪʥʳʭ ʢʦʥʪʨʦʣʣʝʨʦʚ, 

ʦʙʣʘʜʘʶʱʠʭ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʜʣʠʪʝʣʴʥʦʤʫ ʧʦʜʘʚʣʝʥʠʶ ʨʝʧʣʠʢʘʮʠʠ ʚʠʨʫʩʘ, ʩʦʩʪʘʚʣʷʝʪ 

ʤʝʥʝʝ 1 %, ʚʨʝʤʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʯʘʱʝ (Okulicz 2011). 

4. ʎʝʣʴʶ ʘʥʪʠʨʝʪʨʦʚʠʨʫʩʥʦʡ ʪʝʨʘʧʠʠ ʷʚʣʷʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʚʠʨʫʩʥʦʡ ʥʘʛʨʫʟʢʠ ʥʠʞʝ 

ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʫʨʦʚʥʷ. ɽʩʣʠ ʙʳ ʩʢʨʠʥʠʥʛʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʚʳʧʦʣʥʝʥʥʦʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʦʣʴʢʦ ʤʝʪʦʜʘ ʇʎʈ, ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʬʦʥʝ ʫʩʧʝʰʥʦʡ ʪʝʨʘʧʠʠ, ʨʝʟʫʣʴʪʘʪ 

ʘʥʘʣʠʟʘ ʙʳʣ ʙʳ ʣʦʞʥʦʦʪʨʠʮʘʪʝʣʴʥʳʤ.  

 

 

 

 

 



20 ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʕʢʩʧʨʝʩʩ-ʪʝʩʪʳ ʥʘ ɺʀʏ-ʠʥʬʝʢʮʠʶ 
 

ʕʢʩʧʨʝʩʩ-ʪʝʩʪʳ ʥʘ ɺʀʏ-ʠʥʬʝʢʮʠʶ ʧʦ ʩʚʦʝʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʩʢʨʠʥʠʥʛʦʚʳʤ ʪʝʩʪʘʤ, ʪ.ʝ. ʠʭ ʨʝʘʢʪʠʚʥʳʡ ʨʝʟʫʣʴʪʘʪ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʜʪʚʝʨʞʜʝʥ ʩ ʧʦʤʦʱʴʶ 

ʘʥʘʣʠʟʘ ʚʝʩʪʝʨʥ-ʙʣʦʪ. ʕʪʠ ʪʝʩʪʳ ʜʘʶʪ ʙʳʩʪʨʳʡ ʨʝʟʫʣʴʪʘʪ ʠ ʧʨʦʩʪʳ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʜʣʷ ʠʭ 

ʚʳʧʦʣʥʝʥʠʷ ʠ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝ ʪʨʝʙʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʠʙʦʨʦʚ, ʧʦʵʪʦʤʫ 

ʵʢʩʧʨʝʩʩ-ʪʝʩʪʳ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ çʥʘ ʤʝʩʪʝ ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠè. ɺ 

ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʨʷʜʫ ʩ ʧʣʘʟʤʦʡ ʠ ʩʳʚʦʨʦʪʢʦʡ ʢʨʦʚʠ, ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʘʢʞʝ ʮʝʣʴʥʘʷ ʠʣʠ ʢʘʧʠʣʣʷʨʥʘʷ ʢʨʦʚʴ (ʠʟ ʧʘʣʴʮʘ ʠʣʠ ʤʦʯʢʠ ʫʭʘ), ʢʦʪʦʨʘʷ ʥʝ 

ʪʨʝʙʫʝʪ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ. ʅʝʢʦʪʦʨʳʝ ʪʝʩʪ-ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʯʫ ʠʣʠ 

ʪʨʘʥʩʩʫʜʘʪ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ. ʈʘʟʫʤʝʝʪʩʷ, ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʜʨʫʛʠʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʢʨʦʤʝ ʩʳʚʦʨʦʪʢʠ ʠʣʠ ʧʣʘʟʤʳ ʢʨʦʚʠ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʵʢʩʧʨʝʩʩ-ʪʝʩʪʦʚ 

ʩʥʠʞʘʝʪʩʷ (Pavie 2010). ʊʝʩʪ ʧʦʢʘʟʳʚʘʝʪ ʨʝʟʫʣʴʪʘʪ ʫʞʝ ʯʝʨʝʟ 15-30 ʤʠʥʫʪ. ʏʘʱʝ ʚʩʝʛʦ ʚ 

ʦʩʥʦʚʝ ʜʝʡʩʪʚʠʷ ʵʢʩʧʨʝʩʩ-ʪʝʩʪʘ ʣʝʞʠʪ ʠʤʤʫʥʦʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ ʘʥʘʣʠʟʘ. ʅʘʨʷʜʫ ʩ 

ʵʪʠʤ, ʧʨʠʤʝʥʷʶʪʩʷ ʠ ʜʨʫʛʠʝ ʤʝʪʦʜʳ, ʪʘʢʠʝ ʢʘʢ ʘʛʛʣʶʪʠʥʘʮʠʷ ʯʘʩʪʠʮ ʠʣʠ ʠʤʤʫʥʦʬʠʣʴʪʨʘʮʠʷ 

(Branson 2003, Greenwald 2006). 

ʕʢʩʧʨʝʩʩ-ʪʝʩʪʳ ʠʤʝʶʪ ʤʘʨʢʠʨʦʚʢʫ CE ʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʦʤ EG 

98/79/EC ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʫʤʦʚ in vitro, ʦʥʠ ʩʯʠʪʘʶʪʩʷ ʥʘʜʝʞʥʳʤʠ ʠ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ (Huppert 2010). ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʪʝʩʪʘ ʩʫʱʝʩʪʚʫʶʪ ʦʛʨʘʥʠʯʝʥʠʷ, ʢʘʩʘʶʱʠʝʩʷ ʜʠʘʛʥʦʩʪʠʢʠ 

ɺʀʏ-ʠʥʬʝʢʮʠʠ ʜʦ ʩʝʨʦʢʦʥʚʝʨʩʠʠ, ʧʦʩʢʦʣʴʢʫ ʧʦʯʪʠ ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʵʢʩʧʨʝʩʩ-ʪʝʩʪʳ 

ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʷʪʴ ʪʦʣʴʢʦ ʘʥʪʠʪʝʣʘ ʢ ɺʀʏ, ʥʦ ʥʝ ʘʥʪʠʛʝʥ p24 (ʢʘʢ ʠ ʫʩʪʘʨʝʚʰʠʡ ʪʝʩʪ ʥʘ 

ɺʀʏ 3-ʝʛʦ ʧʦʢʦʣʝʥʠʷ). ʉ 2009 ʛʦʜʘ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥ ʵʢʩʧʨʝʩʩ-ʪʝʩʪ 4-ʦʛʦ ʧʦʢʦʣʝʥʠʷ 

(Determine HIV-1/2 Ag/Ab Combo, Alere), ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʚʳʷʚʣʷʪʴ ʘʥʪʠʪʝʣʘ ʢ 

ɺʀʏ ʠ ʘʥʪʠʛʝʥ p24, ʥʦ ʠ ʧʨʦʚʦʜʠʪʴ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ. ʅʝʩʤʦʪʨʷ ʥʘ ʚʠʜʠʤʦʝ 

ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʜʘʥʥʦʛʦ ʵʢʩʧʨʝʩʩ-ʪʝʩʪʘ ʥʘʜ ʵʢʩʧʨʝʩʩ-ʪʝʩʪʦʤ 3-ʝʛʦ ʧʦʢʦʣʝʥʠʷ (Chetty 2012), 

ʨʝʟʫʣʴʪʘʪʳ ʥʝʩʢʦʣʴʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʧʨʠ ʦʩʪʨʦʡ ɺʀʏ-ʠʥʬʝʢʮʠʠ (Kilembe 2012, Brauer 2013). ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦ 

ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʝ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ɺʀʏ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʦʚʦʛʦ ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ ʦʢʦʣʦ ʦʜʥʦʡ ʪʨʝʪʠ ʦʙʨʘʟʮʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ 

ʧʘʮʠʝʥʪʦʚ ʩ ʦʩʪʨʦʡ ɺʀʏ-ʠʥʬʝʢʮʠʝʡ, ʙʳʣʠ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʳ ʢʘʢ ʣʦʞʥʦʦʪʨʠʮʘʪʝʣʴʥʳʝ, ʘ 

ʨʝʘʢʪʠʚʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʦʡ ʥʝʜʝʣʠ ʙʳʣʘ ʥʠʞʝ, ʯʝʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʘʣʦʥʥʦʛʦ ʤʝʪʦʜʘ 

ʘʥʘʣʠʟʘ (Mohrmann 2009). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢʩʧʨʝʩʩ-ʪʝʩʪʳ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʦʣʴʢʦ 

ʜʣʷ ʧʝʨʚʠʯʥʦʡ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦʡ ʦʮʝʥʢʠ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʦʥʠ ʥʝ ʧʦʜʭʦʜʷʪ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʠʣʠ ʠʩʢʣʶʯʝʥʠʷ ʦʩʪʨʦʡ ʠʥʬʝʢʮʠʠ. ʈʝʟʫʣʴʪʘʪ ʵʢʩʧʨʝʩʩ-ʪʝʩʪʘ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʜʪʚʝʨʞʜʝʥ ʧʨʠ 

ʧʝʨʚʦʡ ʞʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʭʦʜʝ ʨʫʪʠʥʥʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ɺʀʏ. 

ʕʢʩʧʨʝʩʩ-ʪʝʩʪʳ ʦʩʦʙʝʥʥʦ ʧʦʜʭʦʜʷʪ ʜʣʷ ʩʠʪʫʘʮʠʡ, ʢʦʛʜʘ ʨʝʟʫʣʴʪʘʪ ʪʝʩʪʘ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. ʂ ʧʨʠʤʝʨʫ, ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʪʘʢʠʤ ʩʠʪʫʘʮʠʷʤ, ʢʘʢ 

ʵʢʩʪʨʝʥʥʳʝ ʦʧʝʨʘʮʠʠ ʠʣʠ ʪʨʘʚʤʘ ʠʛʣʦʡ, ʩʦʜʝʨʞʘʱʝʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ. ʊʘʢʞʝ 

ʚʳʧʦʣʥʝʥʠʝ ʵʢʩʧʨʝʩʩ-ʪʝʩʪʘ ʤʦʞʝʪ ʙʳʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʫ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʩ 

ʥʝʠʟʚʝʩʪʥʳʤ ɺʀʏ-ʩʪʘʪʫʩʦʤ ʥʘ ʤʦʤʝʥʪ ʨʦʜʦʚ. ɺ ʵʢʩʪʨʝʥʥʳʭ ʩʠʪʫʘʮʠʷʭ ʩʣʝʜʫʝʪ ʩʥʘʯʘʣʘ 

ʩʚʷʟʘʪʴʩʷ ʩ ʣʘʙʦʨʘʪʦʨʠʝʡ, ʯʪʦʙʳ ʧʨʝʜʫʧʨʝʜʠʪʴ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʙʳʩʪʨʦʛʦ ʧʦʣʫʯʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʘ ʦ ʥʘʣʠʯʠʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ. ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʤʦʞʝʪ ʙʳʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʚʳʧʦʣʥʝʥ ʪʨʘʜʠʮʠʦʥʥʳʡ ʪʝʩʪ ʥʘ ɺʀʏ, ʨʝʟʫʣʴʪʘʪ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥ ʚ ʪʝʯʝʥʠʝ 

ʦʜʥʦʛʦ ʯʘʩʘ ʧʦʩʣʝ ʟʘʙʦʨʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʮʘ. ʇʨʠʤʝʥʝʥʠʝ ʵʢʩʧʨʝʩʩ-ʪʝʩʪʦʚ ʪʘʢʞʝ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚ ʩʪʨʘʥʘʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʦʡ ʤʝʜʠʮʠʥʩʢʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ (UNAIDS/ɺʆɿ 2009), ʘ ʪʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ ʥʠʟʢʦʧʦʨʦʛʦʚʳʭ ʪʝʩʪʦʚ, 

ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʦʙʩʣʝʜʦʚʘʥʠʷ ʣʠʮ, ʜʣʷ ʢʦʪʦʨʳʭ ʥʝʜʦʩʪʫʧʥʦ ʩʪʘʥʜʘʨʪʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʥʘ 

ɺʀʏ. 

ʆʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʤʘʰʥʠʭ ʪʝʩʪʦʚ ʥʘ ɺʀʏ, ʥʘʧʨʦʪʠʚ, ʥʘʩʪʦʷʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʦʪʢʘʟʘʪʴʩʷ. ʅʘʨʷʜʫ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʷ ʜʦ, ʚʦ ʚʨʝʤʷ ʠ ʧʦʩʣʝ 
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ʚʳʧʦʣʥʝʥʠʷ ʘʥʘʣʠʟʘ, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝʤ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʜʠʘʛʥʦʟʘ ʚ ʩʣʫʯʘʝ ʧʦʣʫʯʝʥʠʷ ʨʝʘʢʪʠʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʦʙʥʳʭ ʪʝʩʪʦʚ ʤʦʞʝʪ 

ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʦʰʠʙʢʘʤʠ ʧʘʮʠʝʥʪʘ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʧʦʣʫʯʝʥʠʷ ʣʦʞʥʦʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ. 

 

ɼʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʦʢʥʦ 
 

ʇʦʥʷʪʠʝ çʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʦʢʥʦè ʦʟʥʘʯʘʝʪ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʧʝʨʝʜʘʯʝʡ 

ʚʦʟʙʫʜʠʪʝʣʷ ʠ ʧʝʨʚʠʯʥʳʤ ʧʦʷʚʣʝʥʠʝʤ ʠʥʬʝʢʮʠʦʥʥʳʭ ʤʘʨʢʝʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʦʧʨʝʜʝʣʝʥʳ ʣʘʙʦʨʘʪʦʨʥʦ-ʤʝʜʠʮʠʥʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʢ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʘʥʪʠʪʝʣʘ, ʘʥʪʠʛʝʥʳ ʠ 

ʥʫʢʣʝʠʥʦʚʳʝ ʢʠʩʣʦʪʳ (Busch 1997). 

ɺ ʩʣʫʯʘʝ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ɺʀʏ ʧʨʦʜʫʢʮʠʷ ʘʥʪʠʪʝʣ ʥʘʯʠʥʘʝʪʩʷ ʥʝ ʨʘʥʝʝ ʯʝʤ ʯʝʨʝʟ ʜʚʝ ʥʝʜʝʣʠ. 

ʏʝʨʝʟ 4 ʥʝʜʝʣʠ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ɺʀʏ-ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʘʥʪʠʪʝʣʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ 60-65 % 

ʩʣʫʯʘʝʚ, ʯʝʨʝʟ 6 ʥʝʜʝʣʴ ï ʚ 80 % ʩʣʫʯʘʝʚ, ʯʝʨʝʟ 8 ʥʝʜʝʣʴ ï ʚ 90 % ʩʣʫʯʘʝʚ, ʯʝʨʝʟ 12 ʥʝʜʝʣʴ ï ʚ 

95 % ʩʣʫʯʘʝʚ. çʉʝʨʦʥʝʛʘʪʠʚʥʘʷè ɺʀʏ-ʠʥʬʝʢʮʠʷ ʷʚʣʷʝʪʩʷ ʘʙʩʦʣʶʪʥʦʡ ʨʝʜʢʦʩʪʴʶ, ʠ ʥʘ 

ʧʨʘʢʪʠʢʝ ʝʝ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯ ɹ(Spivak 2010). ɸʥʪʠʛʝʥ p24 

ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʟʘ 5 ʜʥʝʡ ʜʦ ʩʝʨʦʢʦʥʚʝʨʩʠʠ (ʧʝʨʚʠʯʥʦʝ ʧʦʷʚʣʝʥʠʝ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ), ʧʦʵʪʦʤʫ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʩʢʨʠʥʠʥʛʦʚʳʭ ʪʝʩʪʦʚ 4-

ʦʛʦ ʧʦʢʦʣʝʥʠʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʦʢʥʦ ʤʦʞʝʪ ʙʳʪʴ ʫʤʝʥʴʰʝʥʦ. ʅʘʠʙʦʣʝʝ ʨʘʥʥʠʤ 

ʣʘʙʦʨʘʪʦʨʥʳʤ ʤʘʨʢʝʨʦʤ ʷʚʣʷʝʪʩʷ ʈʅʂ ɺʀʏ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʟʘ 7 ʜʥʝʡ 

ʜʦ ʧʦʷʚʣʝʥʠʷ ʘʥʪʠʛʝʥʘ p24 (Fiebig 2003). ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʈʅʂ ɺʀʏ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʫʞʝ 

ʯʝʨʝʟ 2 ʥʝʜʝʣʠ ʧʦʩʣʝ ʠʥʬʠʮʠʨʦʚʘʥʠʷ (Fiebig 2003). ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ 

ʘʥʘʣʠʟʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʜʦ ʵʪʦʛʦ ʤʦʤʝʥʪʘ, ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʠʪʴ ʟʘʨʘʞʝʥʠʝ.  

ʆʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʩʢʨʠʥʠʥʛʦʚʦʛʦ ʪʝʩʪʘ ʥʘ ɺʀʏ ʠʩʢʣʶʯʘʝʪ ʥʘʣʠʯʠʝ ʘʥʪʠʪʝʣ ʢ ɺʀʏ ʠ 

ʘʥʪʠʛʝʥʘ p24 ʥʘ ʤʦʤʝʥʪ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘʜʝʞʥʦʩʪʴ ʜʘʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʟʘʚʠʩʠʪ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʦʪ ʚʨʝʤʝʥʠ, ʧʨʦʰʝʜʰʝʛʦ ʦʪ ʤʦʤʝʥʪʘ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʟʘʨʘʞʝʥʠʷ. ʕʪʦʪ ʬʘʢʪ ʠʤʝʝʪ ʚʘʞʥʳʝ 

ʧʦʩʣʝʜʩʪʚʠʷ: 

1. ʊʝʩʪ ʥʘ ɺʀʏ-ʠʥʬʝʢʮʠʶ, ʚʳʧʦʣʥʝʥʥʳʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ 

ʟʘʨʘʞʝʥʠʷ, ʥʝ ʠʥʬʦʨʤʘʪʠʚʝʥ, ʧʦʩʢʦʣʴʢʫ ʘʥʪʠʪʝʣʘ ʢ ɺʀʏ ʝʱʝ ʥʝ ʦʙʨʘʟʦʚʘʣʠʩʴ. ʇʦʵʪʦʤʫ 

ʚʳʧʦʣʥʝʥʠʝ ʜʘʥʥʦʛʦ ʪʝʩʪʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʥʝ ʨʘʥʝʝ 3-ʝʡ ʥʝʜʝʣʠ ʧʦʩʣʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ 

ʢʦʥʪʘʢʪʘ ʩ ʚʠʨʫʩʦʤ. ʀʩʢʣʶʯʝʥʠʝ: ʧʨʠ ʥʘʣʠʯʠʠ ʶʨʠʜʠʯʝʩʢʠʭ ʦʩʥʦʚʘʥʠʡ (ʢ ʧʨʠʤʝʨʫ, ʧʨʠ 

ʪʨʘʚʤʝ ʠʛʣʦʡ, ʩʦʜʝʨʞʘʱʝʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ) ʥʝʦʙʭʦʜʠʤʦ ʫʜʦʩʪʦʚʝʨʠʪʴʩʷ, ʯʪʦ ʥʘ 

ʤʦʤʝʥʪ ʢʦʥʪʘʢʪʘ ʩ ʥʦʩʠʪʝʣʝʤ ʠʥʬʝʢʮʠʠ ɺʀʏ-ʠʥʬʝʢʮʠʷ ʫ ʜʘʥʥʦʛʦ ʧʘʮʠʝʥʪʘ 

ʦʪʩʫʪʩʪʚʦʚʘʣʘ. 

2. ʉ ʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʴʶ ɺʀʏ-ʠʥʬʝʢʮʠʶ ʤʦʞʥʦ ʠʩʢʣʶʯʠʪʴ ʪʦʣʴʢʦ ʯʝʨʝʟ 3 ʤʝʩʷʮʘ 

ʧʦʩʣʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʟʘʨʘʞʝʥʠʷ. ʇʦʵʪʦʤʫ ʧʦʩʣʝ ʢʦʥʪʘʢʪʘ ʩ ʥʦʩʠʪʝʣʝʤ ʠʥʬʝʢʮʠʠ 

ʦʙʷʟʘʪʝʣʴʥʦ ʚʳʧʦʣʥʝʥʠʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʦʚʪʦʨʥʦʝ 

ʚʳʧʦʣʥʝʥʠʝ ʘʥʘʣʠʟʘ ʯʝʨʝʟ 3 ʤʝʩʷʮʘ (ʪ.ʝ. ʯʝʨʝʟ 6 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ 

ʟʘʨʘʞʝʥʠʷ) ʠʤʝʝʪ ʩʤʳʩʣ ʪʦʣʴʢʦ ʚ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʣʫʯʘʷʭ, ʢ ʧʨʠʤʝʨʫ, ʧʨʠ ʥʘʣʠʯʠʠ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʦʜʦʟʨʝʥʠʷ ʥʘ ʦʩʪʨʳʡ ʨʝʪʨʦʚʠʨʫʩʥʳʡ ʩʠʥʜʨʦʤ. 

3. ʆʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʪʝʩʪʘ ʷʚʣʷʝʪʩʷ ʥʘʜʝʞʥʳʤ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚ ʪʝʯʝʥʠʝ 
ʧʨʦʰʝʜʰʠʭ ʪʨʝʭ ʤʝʩʷʮʝʚ ʦʪʩʫʪʩʪʚʦʚʘʣ ʧʦʚʪʦʨʥʳʡ ʢʦʥʪʘʢʪ ʩ ʚʠʨʫʩʦʤ.  

 

ɼʠʘʛʥʦʩʪʠʢʘ ʫ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ 
 

ʇʨʠ ʩʚʦʝʚʨʝʤʝʥʥʦʤ ʫʩʪʘʥʦʚʣʝʥʠʠ ʜʠʘʛʥʦʟʘ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʤʦʞʥʦ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʝʨʝʜʘʯʫ 

ɺʀʏ-ʠʥʬʝʢʮʠʠ ʦʪ ʤʘʪʝʨʠ ʢ ʨʝʙʝʥʢʫ (Gingelmaier 2005). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʦʚʨʝʤʝʥʥʳʝ 

ʨʫʢʦʚʦʜʩʪʚʘ ʧʦ ʚʝʜʝʥʠʶ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʝʝ ʧʣʘʥʠʨʦʚʘʥʠʶ (2013) ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ 

ʚʳʧʦʣʥʝʥʠʝ ʘʥʘʣʠʟʘ ʥʘ ɺʀʏ ʢʘʞʜʦʡ ʙʝʨʝʤʝʥʥʦʡ ʞʝʥʱʠʥʦʡ ʥʘ ʜʦʙʨʦʚʦʣʴʥʦʡ ʦʩʥʦʚʝ. ɸʥʘʣʠʟ 

ʥʘ ɺʀʏ ʜʦʣʞʝʥ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʚ ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʠ ʵʪʦʤ 



22 ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʪʨʝʙʫʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʚʨʘʯʝʙʥʦʝ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʝ ʦ ʨʠʩʢʘʭ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʠ 

ʟʘʙʦʣʝʚʘʥʠʷ ʉʇʀɼʦʤ, ʘ ʪʘʢʞʝ ʨʘʟʲʷʩʥʝʥʠʝ ʩʫʪʠ ʚʳʧʦʣʥʷʝʤʦʛʦ ʘʥʘʣʠʟʘ. 

ʋ ʜʝʪʝʡ, ʨʦʞʜʝʥʥʳʭ ʦʪ ɺʀʏ-ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʤʘʪʝʨʝʡ, ʤʘʪʝʨʠʥʩʢʠʝ ʘʥʪʠʪʝʣʘ ʤʦʛʫʪ 

ʦʧʨʝʜʝʣʷʪʴʩʷ ʜʦ 18-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʇʨʠ ʥʘʣʠʯʠʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʵʪʠ ʘʥʪʠʪʝʣʘ 

ʧʨʦʥʠʢʘʶʪ ʯʝʨʝʟ ʧʣʘʮʝʥʪʫ, ʥʘʯʠʥʘʷ ʩ 32 ʥʝʜʝʣʠ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʦʜʥʘʢʦ ʥʝ ʚʳʧʦʣʥʷʶʪ 

ʥʠʢʘʢʦʡ ʟʘʱʠʪʥʦʡ ʬʫʥʢʮʠʠ. ʅʘʣʠʯʠʝ ʘʥʪʠʪʝʣ ʢ ɺʀʏ ʫ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʨʝʙʝʥʢʘ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʩʦʩʪʦʷʚʰʠʡʩʷ ʢʦʥʪʘʢʪ ʦʨʛʘʥʠʟʤʘ ʩ ɺʀʏ. ʆʜʥʘʢʦ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʠʣʠ ʠʩʢʣʶʯʝʥʠʷ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʝʨʝʜʘʯʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʩʝʨʦʣʦʛʠʯʝʩʢʦʛʦ ʪʝʩʪʘ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʧʦʪʦʤʫ ʯʪʦ ʚ 

ʣʶʙʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ (Read 2007). 

ʉʦʛʣʘʩʥʦ ʛʝʨʤʘʥʦ-ʘʚʩʪʨʠʡʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʧʦ ʣʝʯʝʥʠʶ ɺʀʏ-ʠʥʬʝʢʮʠʠ, ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ 

ʧʝʨʝʜʘʯʠ ɺʀʏ ʫ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʠ ʢʦʥʪʘʢʪʠʨʦʚʘʚʰʠʭ ʩ ʚʠʨʫʩʦʤ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʜʝʪʝʡ 

(2011) ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʤʝʥʝʝ ʜʚʫʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʇʎʈ-ʘʥʘʣʠʟʘ. ʇʝʨʚʳʡ ʘʥʘʣʠʟ 

ɺʀʏ-ʇʎʈ ʜʦʣʞʝʥ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʧʦ ʧʨʦʰʝʩʪʚʠʠ ʧʝʨʚʦʛʦ ʤʝʩʷʮʘ ʞʠʟʥʠ (ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

96 %, ʩʧʝʮʠʬʠʯʥʦʩʪʴ 99 %), ʚʪʦʨʦʡ ʘʥʘʣʠʟ ï ʧʦʩʣʝ 3-ʝʛʦ ʤʝʩʷʮʘ ʞʠʟʥʠ, ʧʦʩʢʦʣʴʢʫ ʚ ʵʪʦʤ 

ʚʦʟʨʘʩʪʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ɺʀʏ-ʇʎʈ ʜʦʩʪʠʛʘʶʪ ʧʦʯʪʠ 100%. ʆʜʥʘʢʦ 

ʚʝʨʪʠʢʘʣʴʥʘʷ ʧʝʨʝʜʘʯʘ ʠʥʬʝʢʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʝʥʘ ʣʘʙʦʨʘʪʦʨʥʦ-

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʪʩʫʪʩʪʚʫʝʪ ʨʠʩʢ ʠʥʬʠʮʠʨʦʚʘʥʠʷ 

ʯʝʨʝʟ ʛʨʫʜʥʦʝ ʚʩʢʘʨʤʣʠʚʘʥʠʝ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʤʠʤʦ ʧʦʣʫʯʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ 

ʇʎʈ, ʜʦʣʞʥʦ ʙʳʪʴ ʢʘʢ ʤʠʥʠʤʫʤ ʦʜʥʦʢʨʘʪʥʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʠʩʯʝʟʥʦʚʝʥʠʝ ʤʘʪʝʨʠʥʩʢʠʭ 

ʘʥʪʠʪʝʣ. ɺ ʩʣʫʯʘʝ ʧʦʣʫʯʝʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʦʥ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʜʪʚʝʨʞʜʝʥ 

ʘʥʘʣʠʟʦʤ ʜʨʫʛʦʛʦ ʦʙʨʘʟʮʘ ʢʨʦʚʠ. 

 

ɼʠʘʛʥʦʩʪʠʢʘ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ʙʦʣʴʥʳʤ ʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 
 

ʋ ʣʠʮ, ʧʦʣʫʯʠʚʰʠʭ ʪʨʘʚʤʫ ʠʛʣʦʡ, ʩʦʜʝʨʞʘʱʝʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʠʣʠ ʠʤʝʚʰʠʭ 

ʜʨʫʛʦʡ ʪʠʧ ʢʦʥʪʘʢʪʘ ʩ ʚʠʨʫʩʦʤ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʢʣʶʯʠʪʴ 

ʛʝʧʘʪʠʪ B ʠ C, ʘ ʪʘʢʞʝ ɺʀʏ-ʠʥʬʝʢʮʠʶ (ʪʨʝʙʫʝʪʩʷ ʩʦʛʣʘʩʠʝ ʧʘʮʠʝʥʪʘ!). ɺ ʩʣʫʯʘʝ 

ɺʀʏ-ʠʥʬʝʢʮʠʠ ʜʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʢʨʠʥʠʥʛʦʚʳʡ ʪʝʩʪ. ʉ ʫʯʝʪʦʤ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʧʨʠʤʝʥʝʥʠʠ ʧʦʩʪʵʢʩʧʦʟʠʮʠʦʥʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ (ʇʕʇ) ʧʦʚʨʝʞʜʝʥʠʝ ʠʛʣʦʡ 

ʚʦ ʚʩʝʭ ʧʦʜʦʙʥʳʭ ʩʣʫʯʘʷʭ ʜʦʣʞʥʦ ʙʳʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʢʘʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʪʨʘʚʤʘ: ʯʝʤ 

ʨʘʥʴʰʝ ʙʫʜʝʪ ʥʘʯʘʪʘ ʇʕʇ, ʪʝʤ ʚʳʰʝ ʰʘʥʩʳ ʥʘ ʫʩʧʝʭ. ʉʦʛʣʘʩʥʦ ʛʝʨʤʘʥʦ-ʘʚʩʪʨʠʡʩʢʠʤ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʧʦ ʧʦʩʪʵʢʩʧʦʟʠʮʠʦʥʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʝ ɺʀʏ-ʠʥʬʝʢʮʠʠ (2013), ʦʥʘ ʜʦʣʞʥʘ 

ʙʳʪʴ ʥʘʯʘʪʘ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ (ʚ ʠʜʝʘʣʝ ʜʚʫʭ ʯʘʩʦʚ). ɽʩʣʠ ʧʦ ʣʦʛʠʯʝʩʢʠʤ ʧʨʠʯʠʥʘʤ 

ʙʳʩʪʨʦʛʦ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʩʢʨʠʥʠʥʛʦʚʦʛʦ ʪʝʩʪʘ ʥʘ ɺʀʏ ʦʞʠʜʘʪʴ ʥʝ ʧʨʠʭʦʜʠʪʩʷ, 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʵʢʩʧʨʝʩʩ-ʪʝʩʪʘ. ʏʪʦʙʳ ʥʝ ʪʝʨʷʪʴ ʚʨʝʤʝʥʠ, ʤʦʞʥʦ ʪʘʢʞʝ ʥʘʯʘʪʴ 

ʇʕʇ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʢʨʘʱʝʥʘ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚ ʩʣʫʯʘʝ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ 

ʘʥʘʣʠʟʘ.  

ɽʩʣʠ ʫ ʠʥʜʝʢʩʥʦʛʦ ʧʘʮʠʝʥʪʘ ʦʪʩʫʪʩʪʚʫʶʪ ʩʠʤʧʪʦʤʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʦʩʪʨʦʛʦ 

ʨʝʪʨʦʚʠʨʫʩʥʦʛʦ ʩʠʥʜʨʦʤʘ, ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʩʢʨʠʥʠʥʛʦʚʦʛʦ ʪʝʩʪʘ ʧʦʟʚʦʣʷʝʪ 

ʠʩʢʣʶʯʠʪʴ ʥʘʣʠʯʠʝ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʥʘʜʝʞʥʦʩʪʠ. ɸʥʘʣʠʟ ɺʀʏ-ʇʎʈ ʯʘʱʝ 

ʚʩʝʛʦ ʚʳʧʦʣʥʷʝʪʩʷ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ ʜʣʷ ʦʙʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʦʩʪʨʘʷ ɺʀʏ-ʠʥʬʝʢʮʠʷ ʫ ʠʥʜʝʢʩʥʦʛʦ ʧʘʮʠʝʥʪʘ. 

ɽʩʣʠ ʠʥʜʝʢʩʥʳʡ ʧʘʮʠʝʥʪ ʜʦʩʪʦʚʝʨʥʦ ʷʚʣʷʝʪʩʷ ɺʀʏ-ʠʥʬʠʮʠʨʦʚʘʥʥʳʤ, ʠʣʠ ʝʛʦ ɺʀʏ-ʩʪʘʪʫʩ 

ʥʝ ʧʦʜʪʚʝʨʞʜʝʥ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʥʝʤʝʜʣʝʥʥʦʝ ʩʢʨʠʥʠʥʛʦʚʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʥʘ ɺʀʏ 

ʢʦʥʪʘʢʪʥʦʛʦ ʣʠʮʘ. ʈʝʟʫʣʴʪʘʪ ʩʢʨʠʥʠʥʛʦʚʦʛʦ ʪʝʩʪʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ 

ʧʦʚʨʝʞʜʝʥʠʷ ʠʛʣʦʡ, ʜʦʣʞʝʥ ʜʦʢʫʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʥʘ ʤʦʤʝʥʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʪʨʘʚʤʳ ɺʀʏ-ʠʥʬʝʢʮʠʷ ʦʪʩʫʪʩʪʚʦʚʘʣʘ. ʉʦʛʣʘʩʥʦ ʧʨʦʛʨʘʤʤʝ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʦʬʩʦʶʟʘ ʨʘʙʦʪʥʠʢʦʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, 

ʢʦʥʪʨʦʣʴʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʜʦʣʞʥʦ ʧʨʦʚʦʜʠʪʴʩʷ ʯʝʨʝʟ 6 ʥʝʜʝʣʴ, ʘ ʪʘʢʞʝ ʯʝʨʝʟ 3 ʠ 6 ʤʝʩʷʮʝʚ 

(Haamann 2008). 

 



ɼʠʘʛʥʦʩʪʠʢʘ ɺʀʏ-ʠʥʬʝʢʮʠʠ 23 

 

ʆʙʷʟʘʪʝʣʴʥʦʝ ʵʢʩʪʨʝʥʥʦʝ ʠʟʚʝʱʝʥʠʝ 
 

ʉʦʛʣʘʩʥʦ Ä7 ʯʘʩʪʠ 3 IfSG (ɿʘʢʦʥ ʦʙ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ), ʧʨʷʤʳʝ ʠ ʢʦʩʚʝʥʥʳʝ 

ʜʘʥʥʳʝ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʫʩʪʘʥʦʚʣʝʥʠʶ ʜʠʘʛʥʦʟʘ ɺʀʏ-ʠʥʬʝʢʮʠʠ, ʧʦʜʣʝʞʘʪ ʨʝʛʠʩʪʨʘʮʠʠ. 

ʕʢʩʪʨʝʥʥʦʝ ʠʟʚʝʱʝʥʠʝ ʧʠʰʝʪʩʷ ʥʘ ʩʧʝʮʠʘʣʴʥʦʤ ʙʣʘʥʢʝ, ʢʦʪʦʨʳʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩ ̫

ʣʘʙʦʨʘʪʦʨʠʝʡ ʠ ʥʘʧʨʷʤʫʶ ʧʝʨʝʩʳʣʘʝʪʩʷ ʚ ʀʥʩʪʠʪʫʪ ʈʦʙʝʨʪʘ ʂʦʭʘ ʚ ʪʝʯʝʥʠʝ 14 ʜʥʝʡ. ɺ 

ʩʦʦʙʱʝʥʠʠ ʥʝ ʫʢʘʟʳʚʘʝʪʩʷ ʠʤʷ ʧʘʮʠʝʥʪʘ, ʨʘʟʫʤʝʝʪʩʷ, ʚʤʝʩʪʦ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʜʠʨʦʚʢʘ, 

ʩʦʩʪʦʷʱʘʷ ʠʟ ʵʣʝʤʝʥʪʦʚ ʠʤʝʥʠ ʠ ʬʘʤʠʣʠʠ (ʪʨʝʪʴʠ ʙʫʢʚʳ ʠ ʢʦʣʠʯʝʩʪʚʦ ʙʫʢʚ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʠʟʙʝʞʘʪʴ ʥʝʦʜʥʦʢʨʘʪʥʳʭ ʠʟʚʝʱʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʜʘʪʫ ʨʦʞʜʝʥʠʷ, ʧʦʣ ʠ 

ʧʝʨʚʳʝ ʪʨʠ ʮʠʬʨʳ ʧʦʯʪʦʚʦʛʦ ʢʦʜʘ ʦʩʥʦʚʥʦʛʦ ʤʝʩʪʘ ʞʠʪʝʣʴʩʪʚʘ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʫʢʘʟʳʚʘʶʪʩʷ 

ʜʝʪʘʣʠ ʚʳʧʦʣʥʝʥʠʷ ʘʥʘʣʠʟʘ, ʜʘʥʥʳʝ ʦ ʧʨʝʜʧʦʣʘʛʘʝʤʦʤ ʚʨʝʤʝʥʠ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʠ ʧʫʪʠ 

ʧʝʨʝʜʘʯʠ ʠʥʬʝʢʮʠʠ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʝ ʦ ʚʠʨʫʩʥʦʡ ʥʘʛʨʫʟʢʝ, ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʢ CD4 ʠ 

ʢʣʠʥʠʯʝʩʢʦʡ ʩʪʘʜʠʠ ʠʥʬʝʢʮʠʠ ʥʘ ʤʦʤʝʥʪ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʠʘʛʥʦʟʘ. 

 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ 
 

¶ ʇʨʘʚʦʚʦʡ ʩʪʘʪʫʩ: ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ɺʀʏ-ʠʥʬʝʢʮʠʷ ʧʦʜʜʘʝʪʩʷ ʣʝʯʝʥʠʶ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʪʝʩʪ ʥʘ ɺʀʏ ʩʦʭʨʘʥʷʝʪ ʦʩʦʙʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʣʘʙʦʨʘʪʦʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ. ʉ ʫʯʝʪʦʤ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ, ʩʦʮʠʘʣʴʥʳʭ ʠ ʧʨʘʚʦʚʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʩʦʛʣʘʩʠʝ ʧʘʮʠʝʥʪʘ ʥʘ 

ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʥʘ ɺʀʏ-ʠʥʬʝʢʮʠʶ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ. ɺʳʧʦʣʥʝʥʠʝ ʘʥʘʣʠʟʘ ʧʨʦʪʠʚ 

ʚʦʣʠ ʧʘʮʠʝʥʪʘ ʦʟʥʘʯʘʝʪ ʥʘʨʫʰʝʥʠʝ ʝʛʦ ʣʠʯʥʳʭ ʧʨʘʚ ʠ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʨʠʩʢ ʶʨʠʜʠʯʝʩʢʠʭ 

ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ ʣʝʯʘʱʝʛʦ ʚʨʘʯʘ. ʇʠʩʴʤʝʥʥʦʝ ʟʘʷʚʣʝʥʠʝ ʧʘʮʠʝʥʪʘ ʥʝ ʪʨʝʙʫʝʪʩʷ, ʪʝʤ ʥʝ 

ʤʝʥʝʝ, ʝʛʦ ʩʦʛʣʘʩʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʜʦʢʫʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʞʜʝʥʦ. ɺ ʩʣʫʯʘʝ ʜʝʪʝʡ ʠʣʠ 

ʥʝʜʝʝʩʧʦʩʦʙʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩʦʛʣʘʩʠʝ ʥʘ ʧʨʦʮʝʜʫʨʫ ʜʦʣʞʥʳ ʜʘʚʘʪʴ ʨʦʜʠʪʝʣʠ ʠʣʠ ʟʘʢʦʥʥʳʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ. ɺ ʉʐɸ ʚʟʛʣʷʜʳ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʙʳʣʠ ʧʝʨʝʩʤʦʪʨʝʥʳ ʫʞʝ ʤʥʦʛʦ ʣʝʪ ʥʘʟʘʜ. ʉ 

ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʛʦʪʦʚʥʦʩʪʠ ʧʘʮʠʝʥʪʦʚ ʢ ʪʝʩʪʠʨʦʚʘʥʠʶ ʠ ʙʦʣʝʝ ʨʘʥʥʝʛʦ ʥʘʯʘʣʘ ʘʜʝʢʚʘʪʥʦʡ 

ʪʝʨʘʧʠʠ ʎʝʥʪʨ ʢʦʥʪʨʦʣʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ (CDC) ʚʥʝʩ ʠʟʤʝʥʝʥʠʷ ʚ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʙʩʣʝʜʦʚʘʥʠʶ ʥʘ ɺʀʏ-ʠʥʬʝʢʮʠʶ. ʊʝʧʝʨʴ ʦʥʠ ʩʦʜʝʨʞʘʪ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ çʧʨʝʟʫʤʧʮʠʠ ʩʦʛʣʘʩʠʷè ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʩʢʨʠʥʠʥʛʦʚʦʛʦ 

ʘʥʘʣʠʟʘ, ʦʥʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ, ʯʪʦ ʧʘʮʠʝʥʪʘ ʠʥʬʦʨʤʠʨʫʶʪ ʦ ʧʣʘʥʠʨʫʝʤʦʤ ʚʳʧʦʣʥʝʥʠʠ ʪʝʩʪʘ 

ʥʘ ɺʀʏ, ʠ ʦʥ ʧʨʦʚʦʜʠʪʩʷ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʘʮʠʝʥʪ ʥʝ ʚʳʨʘʞʘʝʪ ʘʢʪʠʚʥʦʛʦ ʦʪʢʘʟʘ (Branson 

2006). 

¶ ʂʦʥʩʫʣʴʪʠʨʦʚʘʥʠʝ: ʊʝʩʪʠʨʦʚʘʥʠʝ ʥʘ ɺʀʏ-ʠʥʬʝʢʮʠʶ ʥʝ ʜʦʣʞʥʦ ʧʨʦʚʦʜʠʪʴʩʷ ʙʝʟ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʷ ʠ ʨʘʟʲʷʩʥʝʥʠʷ! ʇʘʮʠʝʥʪ ʜʦʣʞʝʥ ʙʳʪʴ ʠʥʬʦʨʤʠʨʦʚʘʥ ʦ 

ʩʫʱʥʦʩʪʠ ʦʙʩʣʝʜʦʚʘʥʠʷ (ʧʦʵʪʘʧʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ), ʧʨʝʜʝʣʘʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ, 

ʘ ʪʘʢʞʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦ ʟʥʘʯʝʥʠʠ ʘʥʘʣʠʟʘ ɺʀʏ-ʇʎʈ (ʦʙ ʵʪʦʤ ʯʘʩʪʦ ʩʧʨʘʰʠʚʘʶʪ), 

ʚʳʧʦʣʥʷʝʤʦʛʦ ʚ ʨʘʤʢʘʭ ʧʝʨʚʠʯʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ. ʂ ʧʨʠʤʝʨʫ, ʩʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʵʪʦ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʤʝʪʦʜ ʜʣʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ɺʀʏ-ʠʥʬʝʢʮʠʠ, ʦʜʥʘʢʦ ʜʣʷ ʙʳʩʪʨʦʛʦ ʠʩʢʣʶʯʝʥʠʷ 

ɺʀʏ-ʠʥʬʝʢʮʠʠ ʠʣʠ ʬʘʢʪʘ ʟʘʨʘʞʝʥʠʷ ʦʥ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʠʰʴ ʫʩʣʦʚʥʦ. ʉ ʫʯʝʪʦʤ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʘʜʘʥʠʡ ʧʘʮʠʝʥʪʘ, ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʨʝʜʢʦ ʧʫʛʘʝʪ ʝʛʦ. 

ɺʦ ʚʨʝʤʷ ʢʦʥʩʫʣʴʪʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʫʧʦʤʷʥʫʪʴ ʦʩʦʙʳʝ ʩʠʪʫʘʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʨʝʟʫʣʴʪʘʪ ʘʥʘʣʠʟʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʣʝʜʫʝʪ ʦʙʲʷʩʥʠʪʴ ʧʦʥʷʪʠʝ 

çʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʦʢʥʦè. ɾʝʣʘʥʠʝ ʧʘʮʠʝʥʪʘ ʚʳʧʦʣʥʠʪʴ ʪʝʩʪ ʥʘ ɺʀʏ ʪʘʢʞʝ ʜʦʣʞʥʦ ʩʪʘʪʴ 

ʧʦʚʦʜʦʤ ʜʣʷ ʙʝʩʝʜʳ ʦ ʨʠʩʢʝ ʧʝʨʝʜʘʯʠ ʜʘʥʥʦʡ ʠʥʬʝʢʮʠʠ (ʠ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʧʝʨʝʜʘʚʘʝʤʳʭ ʧʦʣʦʚʳʤ ʧʫʪʝʤ) ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʨʘʭ ʧʨʦʬʠʣʘʢʪʠʢʠ. 

¶ ʉʦʦʙʱʝʥʠʝ ʦ ʨʝʟʫʣʴʪʘʪʝ: ʆʙ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʤʦʞʥʦ ʩʦʦʙʱʠʪʴ ʧʦ ʪʝʣʝʬʦʥʫ, ʝʩʣʠ ʧʘʮʠʝʥʪ ʨʘʥʝʝ ʙʳʣ ʠʥʬʦʨʤʠʨʦʚʘʥ ʦ ʟʥʘʯʝʥʠʠ ʧʦʜʦʙʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ. ɼʠʘʛʥʦʟ çɺʀʏ-ʠʥʬʝʢʮʠʷè ʜʦʣʞʝʥ ʩʦʦʙʱʘʪʴʩʷ ʪʦʣʴʢʦ ʚ ʣʠʯʥʦʡ ʙʝʩʝʜʝ ʣʝʯʘʱʠʤ 

ʚʨʘʯʦʤ (ʠʣʠ ʩʧʝʮʠʘʣʠʩʪʦʤ-ʚʠʨʫʩʦʣʦʛʦʤ), ʧʦʩʢʦʣʴʢʫ ʚ ʪʝʣʝʬʦʥʥʦʤ ʨʘʟʛʦʚʦʨʝ ʥʝʚʦʟʤʦʞʥʦ 

ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ ʦʮʝʥʠʪʴ ʨʝʘʢʮʠʶ ʧʘʮʠʝʥʪʘ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʣʠʯʥʦ ʩʦʦʙʱʘʪʴ ʦ 

ʧʦʣʫʯʝʥʠʠ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʧʦʜʪʚʝʨʞʜʘʶʱʝʛʦ ʪʝʩʪʘ ʧʨʠ ʨʝʘʢʪʠʚʥʦʤ ʨʝʟʫʣʴʪʘʪʝ 

ʩʢʨʠʥʠʥʛʦʚʦʛʦ ʪʝʩʪʘ, ʯʪʦʙʳ ʦʙʩʫʜʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʪʨʦʡ ʠʥʬʝʢʮʠʠ. ʇʦʩʣʝ 
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ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʘʮʠʝʥʪʫ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʮʝʥʪʨʘʭ ʧʦ ʣʝʯʝʥʠʶ ɺʀʏ-ʠʥʬʝʢʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʢʘʟʘʪʴ ʦʙ ʦʨʛʘʥʠʟʘʮʠʷʭ, 

ʦʢʘʟʳʚʘʶʱʠʭ ʢʦʥʩʫʣʴʪʘʪʠʚʥʫʶ ʧʦʜʜʝʨʞʢʫ, ʪʘʢʠʭ ʢʘʢ ʉʇʀɼ-ʧʦʤʦʱʴ (AIDS-Hilfe). ʅʠ ʚ 

ʢʦʝʤ ʩʣʫʯʘʝ ʥʝʣʴʟʷ ʩʦʦʙʱʘʪʴ ʧʘʮʠʝʥʪʫ ʦ ʨʝʘʢʪʠʚʥʦʤ ʨʝʟʫʣʴʪʘʪʝ ʩʢʨʠʥʠʥʛʦʚʦʛʦ ʪʝʩʪʘ, ʧʦʢʘ 

ʥʝ ʙʫʜʝʪ ʧʦʣʫʯʝʥ ʨʝʟʫʣʴʪʘʪ ʧʦʜʪʚʝʨʞʜʘʶʱʝʛʦ ʪʝʩʪʘ. 
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3. ʇʘʪʦʛʝʥʝʟ ɺʀʏ-ʠʥʬʝʢʮʠʠ 
 

RIKA DRAENERT 

(ʚ ʧʨʝʜʳʜʫʱʫʶ ʚʝʨʩʠʶ ʚʥʝʩʣʠ ʠʟʤʝʥʝʥʠʷ Andrea Rubbert-Roth ʠ Georg Behrens) 

 

ʊʝʯʝʥʠʝ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʥʦʩʠʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʚʦʡʩʪʚʘʤʠ ʚʠʨʫʩʘ, 

ʦʜʥʘʢʦ ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʪʘʢʞʝ ʬʘʢʪʦʨʳ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. ʊʘʢ ʫ ʧʘʮʠʝʥʪʦʚ, 

ʟʘʨʘʟʠʚʰʠʭʩʷ ʦʪ ʦʜʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʠʥʬʝʢʮʠʠ, ʯʘʩʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʣʠʯʥʦʝ ʪʝʯʝʥʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ. ʍʦʪʷ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʚʠʨʫʩʥʳʤʠ ʜʝʬʝʢʪʘʤʠ (Kirchhoff 1995), ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʚʩʝ ʞʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʨʝʧʣʠʢʘʮʠʠ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʟʘʨʘʞʝʥʠʝʤ 

ʚʠʨʫʩʘʤʠ, ʩʧʦʩʦʙʥʳʤʠ ʢ ʨʝʧʣʠʢʘʮʠʠ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʬʘʢʪʦʨʦʚ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʚʘʞʥʘ 

ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʧʘʪʦʛʝʥʝʟʘ ɺʀʏ-ʠʥʬʝʢʮʠʠ. ʉʫʱʝʩʪʚʫʝʪ ʥʘʜʝʞʜʘ, ʯʪʦ ʠʭ ʠʟʫʯʝʥʠʝ 

ʧʦʤʦʞʝʪ ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʳʝ ʩʪʨʘʪʝʛʠʠ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ.  

ɺ ʜʘʣʴʥʝʡʰʝʤ ʤʳ ʜʦʣʞʥʳ ʦʙʩʫʜʠʪʴ ʩʥʘʯʘʣʘ ʚʠʨʫʩʦʣʦʛʠʯʝʩʢʠʝ, ʘ ʟʘʪʝʤ ï ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ 

ʘʩʧʝʢʪʳ. 

 

ʉʪʨʫʢʪʫʨʘ ʚʠʨʫʩʘ 
 

ɺʀʏ ʷʚʣʷʝʪʩʷ ʨʝʪʨʦʚʠʨʫʩʦʤ, ʢʦʪʦʨʳʡ ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʤʝʡʩʪʚʫ ʣʝʥʪʠʚʠʨʫʩʦʚ. ʀʥʬʝʢʮʠʠ, 

ʚʳʟʚʘʥʥʳʝ ʣʝʥʪʠʚʠʨʫʩʘʤʠ, ʧʨʦʪʝʢʘʶʪ ʭʨʦʥʠʯʝʩʢʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʜʣʠʪʝʣʴʥʦʡ ʣʘʪʝʥʪʥʦʡ 

ʬʘʟʦʡ, ʧʝʨʩʠʩʪʠʨʫʶʱʝʡ ʚʠʨʝʤʠʝʡ, ʘ ʪʘʢʞʝ ʧʦʨʘʞʝʥʠʝʤ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. 

ɺʀʏ-1 ʙʳʣ ʚʧʝʨʚʳʝ ʦʧʠʩʘʥ ʚ 1983 ʛʦʜʫ (Barre-Sinoussi 1983, Gallo 1983), ɺʀʏ-2 ï ʪʨʝʤʷ 

ʛʦʜʘʤʠ ʧʦʟʞʝ (Clavel 1986). ʇʦʜ ʵʣʝʢʪʨʦʥʥʳʤ ʤʠʢʨʦʩʢʦʧʦʤ ʦʙʘ ʚʠʨʫʩʘ ʚʳʛʣʷʜʷʪ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦ, ʦʜʥʘʢʦ ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ ʙʝʣʢʦʚ ʠ 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʨʝʛʫʣʷʪʦʨʥʦʛʦ ʛʝʥʘ. ʉʝʛʦʜʥʷ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ɺʀʏ-2 ʤʝʥʝʝ ʧʘʪʦʛʝʥʝʥ, ʯʝʤ 

ɺʀʏ-1. ʇʦʩʢʦʣʴʢʫ ɺʀʏ-2 ʚʩʪʨʝʯʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ ɿʘʧʘʜʥʦʡ ɸʬʨʠʢʠ, ʠ ʠʤ 

ʚʳʟʚʘʥʦ ʤʝʥʝʝ 1% ʩʣʫʯʘʝʚ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʙʫʜʝʪ ʦʧʠʩʳʚʘʪʴʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ɺʀʏ-1. 

 

ʄʦʨʬʦʣʦʛʠʷ 
ɺʠʨʫʩʥʘʷ ʯʘʩʪʠʮʘ ɺʀʏ-1, ʠʤʝʶʱʘʷ ʨʘʟʤʝʨ ʦʢʦʣʦ 100 ʥʤ, ʦʢʨʫʞʝʥʘ ʣʠʧʦʧʨʦʪʝʠʥʦʚʦʡ 

ʦʙʦʣʦʯʢʦʡ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʠʪ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ 72 ʛʣʠʢʦʧʨʦʪʝʠʥʦʚʳʭ ʢʦʤʧʣʝʢʩʘ 

env, ʠʤʝʶʱʠʭ ʨʘʟʤʝʨ ʦʢʦʣʦ 10 ʥʤ. ʂʘʞʜʳʡ ʢʦʤʧʣʝʢʩ ʩʦʩʪʦʠʪ ʠʟ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʯʘʩʪʠ 

(gp120) ʠ ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʡ ʯʘʩʪʠ (gp41). ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ gp120 ʩʣʘʙʦ ʩʚʷʟʘʥ ʩ gp41 ʠ 

ʤʝʤʙʨʘʥʦʡ ʚʠʨʫʩʥʦʡ ʦʙʦʣʦʯʢʠ, gp120 ʤʦʞʝʪ ʩʧʦʥʪʘʥʥʦ ʦʪʱʝʧʣʷʪʴʩʷ, ʯʪʦ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ 

çʰʝʜʜʠʥʛè. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʫ ɺʀʏ-ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʛʣʠʢʦʧʨʦʪʝʠʥ gp120/160 

ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʢʘʢ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ, ʪʘʢ ʠ ʚ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʪʢʘʥʷʭ. ʂʨʦʤʝ ʪʦʛʦ, 

ʚʠʨʫʩʥʘʷ ʦʙʦʣʦʯʢʘ ʩʦʜʝʨʞʠʪ ʨʘʟʣʠʯʥʳʝ ʙʝʣʢʠ ʢʣʝʪʢʠ ʦʨʛʘʥʠʟʤʘ-ʭʦʟʷʠʥʘ, ʢ ʧʨʠʤʝʨʫ, 

ʤʦʣʝʢʫʣʳ HLA I ʠ II  ʢʣʘʩʩʘ, ʢʦʪʦʨʳʝ ʚʩʪʨʘʠʚʘʶʪʩʷ ʚ ʤʝʤʙʨʘʥʫ ʚʠʨʫʩʘ ʠʟ ʚʠʨʫʩ-

ʧʨʦʜʫʮʠʨʫʶʱʝʡ ʢʣʝʪʢʠ ʚʦ ʚʨʝʤʷ ʝʛʦ çʦʪʧʦʯʢʦʚʳʚʘʥʠʷè, ʘ ʪʘʢʞʝ ʘʜʛʝʟʠʦʥʥʳʝ ʙʝʣʢʠ, ʪʘʢʠʝ 

ʢʘʢ ICAM-1, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʠʢʨʝʧʣʝʥʠʝ ʢ ʜʨʫʛʠʤ ʢʣʝʪʢʘʤ-ʤʠʰʝʥʷʤ. ʂ ʚʥʫʪʨʝʥʥʝʡ 

ʩʪʦʨʦʥʝ ʚʠʨʫʩʥʦʡ ʦʙʦʣʦʯʢʠ ʧʨʠʣʝʞʠʪ ʤʘʪʨʠʯʥʳʡ ʙʝʣʦʢ p17. ʎʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ ʚʠʨʫʩʘ 

ʩʦʩʪʘʚʣʷʝʪ ʢʘʧʩʠʜʥʳʡ ʘʥʪʠʛʝʥ p24 (çʷʜʝʨʥʳʡ ʘʥʪʠʛʝʥè), ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ 

ʬʦʨʤʫ ʠ ʩʦʜʝʨʞʠʪ 2 ʢʦʧʠʠ ʈʅʂ ɺʀʏ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʢʦʤʧʣʝʢʩ ʙʝʣʢʦʚ ʠ ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ, ʩʚʷʟʘʥʥʳʡ ʩ ʥʫʢʣʝʦʧʨʦʪʝʠʥʦʤ p7 ʠ ʦʙʨʘʪʥʦʡ 

ʪʨʘʥʩʢʨʠʧʪʘʟʦʡ p66. ʇʦʤʠʤʦ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʪʘʟʳ (ʆʊ), ʚʠʨʫʩʥʘʷ ʯʘʩʪʠʮʘ ʩʦʜʝʨʞʠʪ 

ʪʘʢʞʝ ʜʨʫʛʠʝ ʬʝʨʤʝʥʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʠʨʫʩʘ, ʢ ʥʠʤ ʦʪʥʦʩʷʪʩʷ 

ʠʥʪʝʛʨʘʟʘ p32 ʠ ʧʨʦʪʝʘʟʘ p11 (ʈʠʩʫʥʦʢ 1). 
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ʈʠʩʫʥʦʢ 1: ʉʪʨʦʝʥʠʝ ʚʠʨʠʦʥʘ ɺʀʏ. 

 

ʆʨʛʘʥʠʟʘʮʠʷ ʚʠʨʫʩʥʦʛʦ ʛʝʥʦʤʘ 
ɹʦʣʴʰʠʥʩʪʚʦ ʨʝʪʨʦʚʠʨʫʩʦʚ ʥʫʞʜʘʶʪʩʷ ʚ ʥʘʣʠʯʠʠ ʪʨʝʭ ʛʝʥʦʚ: gag, pol ʠ env (gag ʦʟʥʘʯʘʝʪ 

çʛʨʫʧʧʦʚʦʡ ʘʥʪʠʛʝʥè, pol ï çʧʦʣʠʤʝʨʘʟʘè, env ï çʦʙʦʣʦʯʢʘè). çʂʣʘʩʩʠʯʝʩʢʘʷè ʩʭʝʤʘ ʩʪʨʦʝʥʠʷ 

(ʩʤ. ʈʠʩʫʥʦʢ 2) ʨʝʪʨʦʚʠʨʫʩʥʦʛʦ ʛʝʥʦʤʘ ʚʳʛʣʷʜʠʪ ʢʘʢ 5'LTR-gag-pol-env-LTR 3'. ʇʨʠ ʵʪʦʤ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ LTR-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (çʜʣʠʥʥʳʝ ʢʦʥʮʝʚʳʝ ʧʦʚʪʦʨʳè) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʝ 

ʯʘʩʪʠ ʚʠʨʫʩʥʦʛʦ ʛʝʥʦʤʘ, ʢʦʪʦʨʳʝ ʧʨʠ ʝʛʦ ʠʥʪʝʛʨʘʮʠʠ ʦʙʨʘʟʫʶʪ ʜʚʫʭʩʪʦʨʦʥʥʠʝ ʩʚʷʟʠ ʩ 

ʢʣʝʪʦʯʥʦʡ ɼʅʂ. ʉʪʘʙʠʣʴʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʧʨʦʚʠʨʫʩʥʦʡ ɼʅʂ ʚ ʛʝʥʦʤ ʢʣʝʪʢʠ-ʭʦʟʷʠʥʘ ʧʨʠʚʦʜʠʪ 

ʢ ʪʦʤʫ, ʯʪʦ ʠʥʬʝʢʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʧʝʨʩʠʩʪʠʨʫʶʱʝʡ. ɽʩʣʠ ʙʳ ʙʳʣʦ ʚʦʟʤʦʞʥʦ ʚʳʨʝʟʘʪʴ 

ʧʨʦʚʠʨʫʩʥʫʶ ɼʅʂ ʠʟ ɼʅʂ ʢʣʝʪʢʠ-ʭʦʟʷʠʥʘ, ʪʦ ʠʟʣʝʯʝʥʠʝ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʙʳʣʦ ʙʳ 

ʚʦʟʤʦʞʥʳʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʠʟʫʯʘʶʪ ʜʘʥʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ. ɼʣʷ ʵʪʦʛʦ ʙʳʣ 

ʩʦʟʜʘʥ ʬʝʨʤʝʥʪ (ʩʘʡʪ-ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʨʝʢʦʤʙʠʥʘʟʘ ʜʣʠʥʥʳʭ ʢʦʥʮʝʚʳʭ ʧʦʚʪʦʨʦʚ ɺʀʏ-1), 

ʢʦʪʦʨʳʡ ʚʳʨʝʟʘʝʪ ʧʨʦʚʠʨʫʩʥʫʶ ɼʅʂ ʠʟ ʦʙʦʠʭ LTR-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʛʝʥʦʤʘ (Hauber 

2013). ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʧʨʠʤʝʨʝ ʛʫʤʘʥʠʟʠʨʦʚʘʥʥʳʭ ʤʳʰʝʡ, ʯʪʦ ʜʘʥʥʳʡ 

ʬʝʨʤʝʥʪ ʤʦʞʝʪ ʵʢʩʧʨʝʩʩʠʨʦʚʘʪʴʩʷ ʚ ɺʀʏ-ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʢʣʝʪʢʘʭ ʠ ʪʦʯʥʦ ʚʳʨʝʟʘʪʴ 

ʧʨʦʚʠʨʫʩ ʙʝʟ ʧʦʚʨʝʞʜʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʡ ɼʅʂ ʢʣʝʪʢʠ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ 

ʬʝʨʤʝʥʪʘ ʫ ʯʝʣʦʚʝʢʘ, ʦʩʪʘʝʪʩʷ ʙʦʣʴʰʠʤ ʚʦʧʨʦʩʦʤ, ʢʘʢ ʝʛʦ ʤʦʞʥʦ ʧʝʨʝʥʝʩʪʠ ʚ ʢʣʝʪʢʠ-

ʤʠʰʝʥʠ. ɻʝʥʳ gag ʠ env ʢʦʜʠʨʫʶʪ ʩʠʥʪʝʟ ʥʫʢʣʝʦʢʘʧʩʠʜʘ ʠ ʛʣʠʢʦʧʨʦʪʝʠʥʦʚ ʚʠʨʫʩʥʦʡ 

ʦʙʦʣʦʯʢʠ, ʛʝʥ pol ʢʦʜʠʨʫʝʪ ʩʠʥʪʝʟ ʆʊ ʠ ʜʨʫʛʠʭ ʬʝʨʤʝʥʪʦʚ. ɺʀʏ-1 ʩʦʜʝʨʞʠʪ ʦʢʦʣʦ 9 kB ʈʅʂ, 

ʚ ʪʦʤ ʯʠʩʣʝ 6 ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʛʝʥʦʚ: vif, vpu, vpr, tat, rev ʠ nef. ɻʝʥʳ  vif, vpu, vpr ʠ nef 

ʩʯʠʪʘʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʥʝ ʦʙʷʟʘʪʝʣʴʥʳ ʢʘʢ ʤʠʥʠʤʫʤ ʜʣʷ ʚʠʨʫʩʥʦʡ 

ʨʝʧʣʠʢʘʮʠʠ in vitro. ɻʝʥʳ tat ʠ rev ʢʦʜʠʨʫʶʪ ʨʝʛʫʣʷʪʦʨʥʳʝ ʙʝʣʢʠ, ʢʦʪʦʨʳʝ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ 

ʢʣʝʪʦʯʥʳʭ ʷʜʨʘʭ ʠ ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʚʠʨʫʩʥʦʡ ʈʅʂ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʦʥʘʭ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʙʝʣʦʢ Tat ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʚʠʨʫʩʥʦʡ ʨʝʧʣʠʢʘʮʠʠ ʧʦʯʪʠ ʥʘ ʚʩʝʭ ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ. 

ʅʝʦʙʭʦʜʠʤʳʤ ʢʣʝʪʦʯʥʳʤ ʢʦʬʘʢʪʦʨʦʤ ʜʣʷ ʙʝʣʢʘ tat ʷʚʣʷʝʪʩʷ ʮʠʢʣʠʥ T1 (Wei 1998). ɹʝʣʢʠ tat 

ʠ rev ʩʪʠʤʫʣʠʨʫʶʪ ʪʨʘʥʩʢʨʠʧʮʠʶ ɼʅʂ ɺʀʏ ʚ ʈʅʂ ʠ ʵʣʦʥʛʘʮʠʶ ʥʫʢʣʝʦʪʠʜʥʦʡ ʮʝʧʠ, 

ʩʧʦʩʦʙʩʪʚʫʷ ʪʨʘʥʩʧʦʨʪʫ ʈʅʂ ɺʀʏ ʠʟ ʢʣʝʪʦʯʥʦʛʦ ʷʜʨʘ ʚ ʮʠʪʦʧʣʘʟʤʫ, ʯʪʦ ʠʛʨʘʝʪ 

ɻʣʠʢʦʧʨʦʪʝʠʥʦʚʳʡ ʢʦʤʧʣʝʢʩ env 

ʄʘʪʨʠʯʥʳʡ ʙʝʣʦʢ, 

(ʘʥʪʠʛʝʥ p17) 

ɺʠʨʫʩʥʘʷ ʈʅʂ 

ʄʝʤʙʨʘʥʥʳʝ ʙʝʣʢʠ ʢʣʝʪʢʠ 

ʦʨʛʘʥʠʟʤʘ-ʭʦʟʷʠʥʘ 

ɼʚʦʡʥʘʷ ʣʠʧʠʜʥʘʷ 

ʤʝʤʙʨʘʥʘ 

ʀʥʪʝʛʨʘʟʘ ʆʙʨʘʪʥʘʷ 

ʪʨʘʥʩʢʨʠʧʪʘʟʘ 

ʇʨʦʪʝʘʟʘ 

ɻʝʥ Tat 

ʅʫʢʣʝʦʢʘʧʩʠʜ

(P7-gag ʠ ʪ. ʜ.) 

ʂʘʧʩʠʜ 

(ʘʥʪʠʛʝʥ p24) 



28 ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʪʨʘʥʩʣʷʮʠʠ. Rev, ʷʜʝʨʥʳʡ ʵʢʩʧʦʨʪʥʳʡ ʬʘʢʪʦʨ, ʚʳʧʦʣʥʷʝʪ 

ʚʘʞʥʫʶ ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʝʨʝʢʣʶʯʝʥʠʠ ʩ ʩʠʥʪʝʟʘ ʨʘʥʥʠʭ ʨʝʛʫʣʷʪʦʨʥʳʭ 

ʙʝʣʢʦʚ ʥʘ ʩʠʥʪʝʟ ʧʦʟʜʥʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʙʝʣʢʦʚ. 

 
ʈʠʩʫʥʦʢ 2: ɺʀʏ ʠ ʝʛʦ ʛʝʥʳ. 

 

Nef, ʪʘʢ ʞʝ, ʢʘʢ tat ʠ rev, ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʨʝʛʫʣʷʪʦʨʥʦʛʦ ʙʝʣʢʘ, ʧʨʦʜʫʢʮʠʷ ʢʦʪʦʨʦʛʦ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʮʠʢʣʘ ʨʝʧʣʠʢʘʮʠʠ. ʆʥ ʠʥʜʫʮʠʨʫʝʪ ʩʥʠʞʝʥʠʝ ʩʠʥʪʝʟʘ 

ʤʦʣʝʢʫʣ CD4 ʠ ʘʥʪʠʛʝʥʦʚ HLA I ʢʣʘʩʩʘ (Collins 1998) ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ 

ʢʣʝʪʦʢ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʭ çʫʩʢʦʣʴʟʘʥʠʶè ʦʪ ʜʝʡʩʪʚʠʷ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʊ-ʢʣʝʪʦʢ. Nef 

ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʘʢʪʠʚʘʮʠʶ ʊ-ʢʣʝʪʦʢ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʨʘʟʣʠʯʥʳʝ ʙʝʣʢʠ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʚʥʫʪʨʠʢʣʝʪʦʯʥʫʶ ʩʠʛʥʘʣʴʥʫʶ ʪʨʘʥʩʜʫʢʮʠʶ, ʤʦʛʫʪ ʥʘʨʫʰʘʪʴ ʜʘʥʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ ɺʀʆ-ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʤʘʢʘʢʘʭ-

ʨʝʟʫʩ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʥʪʘʢʪʥʳʡ ʛʝʥ nef ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʚʳʨʘʞʝʥʥʦʡ ʚʠʨʫʩʥʦʡ ʨʝʧʣʠʢʘʮʠʠ ʠ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. Nef ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʠʤʤʫʥʦʛʝʥʥʦʩʪʴʶ, ʪ. ʝ. ʥʘ 

ʚʠʨʫʩʥʳʡ ʙʝʣʦʢ Nef ʯʘʩʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʨʘʞʝʥʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʥʘʙʣʶʜʘʪʴʩʷ ʫʞʝ ʥʘ ʩʪʘʜʠʠ ʦʩʪʨʦʡ ɺʀʏ-ʠʥʬʝʢʮʠʠ (Lichterfeld 2005). 

ɹʝʣʦʢ Vpr ʤʦʞʝʪ ʘʢʪʠʚʠʨʦʚʘʪʴ ɺʀʏ-LTR, ʘ ʪʘʢʞʝ ʨʷʜ ʢʣʝʪʦʯʥʳʭ ʠ ʚʠʨʫʩʥʳʭ ʧʨʦʤʦʪʦʨʦʚ, 

ʧʦ-ʚʠʜʠʤʦʤʫ, ʜʘʥʥʳʡ ʙʝʣʦʢ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʜʣʷ ʚʠʨʫʩʥʦʡ ʨʝʧʣʠʢʘʮʠʠ ʚ ʥʝʜʝʣʷʱʠʭʩʷ 

ʢʣʝʪʢʘʭ, ʪʘʢʠʭ ʢʘʢ ʤʘʢʨʦʬʘʛʠ. Vpr ʪʘʢʞʝ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʪʨʘʥʩʧʦʨʪʝ ʚʠʨʫʩʥʦʛʦ ʧʨʝ-

ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʷʜʨʦ, ʢʨʦʤʝ ʪʦʛʦ, ʦʥ ʤʦʞʝʪ ʦʩʪʘʥʘʚʣʠʚʘʪʴ ʢʣʝʪʦʯʥʳʡ ʮʠʢʣ ʚ 

G2-ʬʘʟʝ. 

ɹʝʣʦʢ Vpu ʠʛʨʘʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ ʧʨʠ çʦʪʧʦʯʢʦʚʳʚʘʥʠʠè, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʥʘʣʠʯʠʠ 

ʤʫʪʘʮʠʡ ʚ ʛʝʥʝ vpu ʚʠʨʫʩʥʳʝ ʯʘʩʪʠʮʳ ʦʩʪʘʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʢʠ. ʆʯʝʚʠʜʥʦ, ɺʀʏ 

ʧʨʠʢʨʝʧʣʷʝʪʩ̫  ʢ ʤʝʤʙʨʘʥʥʦʤʫ ʙʝʣʢʫ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʪʝʪʝʨʠʥè (CD317) ʠ ʠʩʧʦʣʴʟʫʝʪ vpu ʚ 

ʢʘʯʝʩʪʚʝ ʤʝʭʘʥʠʟʤʘ ʙʝʛʩʪʚʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʧʦʣʥʦʩʪʴʶ ʚʳʩʚʦʙʦʞʜʘʪʴʩʷ ʠʟ ʢʣʝʪʢʠ 

(Varthakavi 2008, Neil 2009, K¿hl 2010). ʂʨʦʤʝ ʪʦʛʦ, vpu ʫʯʘʩʪʚʫʝʪ ʚ ʜʝʛʨʘʜʘʮʠʠ ʢʦʤʧʣʝʢʩʦʚ 

CD4-gp160 ʚ ʵʥʜʦʧʣʘʟʤʘʪʠʯʝʩʢʦʤ ʨʝʪʠʢʫʣʫʤʝ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ gp160 ʚ 

ʢʦʣʠʯʝʩʪʚʝ, ʜʦʩʪʘʪʦʯʥʦʤ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʥʦʚʳʭ ʚʠʨʠʦʥʦʚ (Cullen 1998). 

Vif ï ʵʪʦ ʚʠʨʫʩʥʳʡ ʙʝʣʦʢ, ʢʦʪʦʨʳʡ ʦʙʨʘʟʫʝʪ ʢʦʤʧʣʝʢʩ ʩ APOBEC3G (ʢʘʪʘʣʠʪʠʯʝʩʢʠʡ 

ʧʦʣʠʧʝʧʪʠʜʥʳʡ ʬʝʨʤʝʥʪ ʪʠʧʘ 3G, ʨʝʜʘʢʪʠʨʫʶʱʠʡ ʤʈʅʂ ʘʧʦʣʠʧʦʧʨʦʪʝʠʥʘ B) ʠ ʵʪʠʤ 

ʠʥʘʢʪʠʚʠʨʫʝʪ ʝʛʦ (Mariani 2003) (ʈʠʩʫʥʦʢ 3). APOBEC3G ï ʵʪʦ ʦʛʨʘʥʠʯʠʚʘʶʱʠʡ ʬʘʢʪʦʨ ʜʣʷ 

ʢʣʝʪʢʠ ʦʨʛʘʥʠʟʤʘ-ʭʦʟʷʠʥʘ, ʦʥ ʚʝʜʝʪ ʢ ʜʝʛʨʘʜʘʮʠʠ ʚʠʨʫʩʥʦʡ ɼʅʂ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ ʟʘʱʠʪʳ ʚʳʩʰʠʭ ʦʨʛʘʥʠʟʤʦʚ ʦʪ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ.  

ɼʘʥʥʳʡ ʬʝʨʤʝʥʪ ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʤʝʡʩʪʚʫ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʬʝʨʤʝʥʪʦʚ, ʚʳʧʦʣʥʷʶʱʠʭ 

ʩʧʝʮʠʬʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ ʜʝʟʘʤʠʥʠʨʦʚʘʥʠʷ ʮʠʪʦʟʠʥʘ ʚ ʫʨʘʮʠʣ ʚ ʤʈʅʂ ʠʣʠ ʦʜʥʦʮʝʧʦʯʝʯʥʦʡ 

ʚʠʨʫʩʥʦʡ ɼʅʂ. ʕʪʠʤ ʧʨʦʮʝʩʩʦʤ ʦʙʫʩʣʦʚʣʝʥʳ ʤʫʪʘʮʠʠ ʛʫʘʥʠʥʘ ʚ ʘʜʝʥʠʥ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

 ʇʨʦʪʝʘʟʘ 

 

 ʀʥʪʝʛʨʘʟʘ 

 ʆʙʨʘʪʥʘʷ ʪʨʘʥʩʢʨʠʧʪʘʟʘ 
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ʩʪʦʧ-ʢʦʜʦʥʦʚ. ʆʜʥʘʢʦ ʦʥʠ ʯʘʩʪʦ ʧʨʦʠʩʭʦʜʷʪ ʝʱʝ ʨʘʥʴʰʝ, ʚ ʤʦʣʝʢʫʣʝ ɼʅʂ, ʧʦʩʢʦʣʴʢʫ ʫʨʘʮʠʣ 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʧʨʝʚʨʘʱʝʥʠʶ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʫʨʘʮʠʣ-ɼʅʂ-ʛʣʠʢʦʟʠʜʘʟʳ, ʠ ʚʠʨʫʩʥʳʡ ʛʝʥʦʤ 

ʩʪʘʥʦʚʠʪʩʷ ʮʝʣʴʶ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʵʥʜʦʥʫʢʣʝʘʟ. 

ʇʨʦʪʠʚʦʚʠʨʫʩʥʘʷ ʘʢʪʠʚʥʦʩʪʴ APOBEC3G ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʩʪʦʡʢʦʩʪʠ ʚ 

ʦʪʥʦʰʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʚʠʨʫʩʦʚ, ʙʣʦʢʘʜʘ APOBEC3G ʧʦʜ ʜʝʡʩʪʚʠʝʤ vif ɺʀʏ, ʥʘʧʨʦʪʠʚ, 

ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʩʧʝʮʠʬʠʯʥʦʡ: ʦʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʪʦʣʴʢʦ ʫ ʯʝʣʦʚʝʢʘ. ʋ ʤʳʰʝʡ ʠ ʦʙʝʟʴʷʥ 

ʙʣʦʢʘʜʘ APOBEC3G ʧʦʜ ʜʝʡʩʪʚʠʝʤ vif ɺʀʏ-1 ʥʝ ʧʨʦʠʩʭʦʜʠʪ. ɺ ʦʪʩʫʪʩʪʚʠʠ vif APOBEC3G 

ʚʩʪʨʘʠʚʘʝʪʩʷ ʚʦ ʚʥʦʚʴ ʦʙʨʘʟʦʚʘʥʥʳʝ ʚʠʨʠʦʥʳ, ʧʦʵʪʦʤʫ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʤ ʠʥʬʠʮʠʨʦʚʘʥʠʠ 

ʜʨʫʛʠʭ ʢʣʝʪʦʢ-ʤʠʰʝʥʝʡ ʩʠʥʪʝʟ ʧʨʦʚʠʨʫʩʥʦʡ ɼʅʂ ʙʣʦʢʠʨʫʝʪʩʷ. 

 

ʄʦʜʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ vif ʠ APOBEC 

 

 
 

ʈʠʩʫʥʦʢ 3: ʈʝʧʣʠʢʘʮʠʷ ɺʀʏ ʜʠʢʦʛʦ ʪʠʧʘ. ɺ ʧʨʠʩʫʪʩʪʚʠʠ vif  ʧʨʦʠʩʭʦʜʠʪ ʥʝʡʪʨʘʣʠʟʘʮʠʷ APOBEC3G, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦʤʫ ʧʨʦʜʦʣʞʝʥʠʶ ʨʝʧʣʠʢʘʮʠʠ ɺʀʏ ʚ ʢʣʝʪʢʝ-ʤʠʰʝʥʠ. 

 

ɺʩʝ ʝʱʝ ʦʩʪʘʝʪʩʷ ʥʝʷʩʥʳʤ, ʩʫʱʝʩʪʚʫʝʪ ʣʠ ʢʨʠʪʠʯʝʩʢʘʷ ʤʘʩʩʘ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ APOBEC3G, 

ʢʦʪʦʨʘʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ vif ʚʥʫʪʨʠ ʢʣʝʪʦʢ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ 

ɺʀʏ-ʠʥʬʝʢʮʠʠ, ʪʘʢʞʝ ʥʝʠʟʚʝʩʪʥʦ, ʤʦʞʝʪ ʣʠ ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʣʠʤʦʨʬʠʟʤ ʵʢʩʧʨʝʩʩʠʠ 

APOBEC ʦʢʘʟʳʚʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʝʯʝʥʠʝ ɺʀʏ-ʠʥʬʝʢʮʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʥʘʯʘʪ ʧʦʠʩʢ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʠʥʛʠʙʠʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʠʥʛʠʙʠʨʦʚʘʪʴ ʠʥʘʢʪʠʚʘʮʠʶ 

APOBEC3G ʧʦʩʨʝʜʩʪʚʦʤ vif ʠʣʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʫʶ ʜʝʛʨʘʜʘʮʠʶ APOBEC3G. ʕʪʦ ʧʦʟʚʦʣʠʣʦ 

ʙʳ ʩʦʟʜʘʪʴ ʥʦʚʳʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʘʥʪʠʨʝʪʨʦʚʠʨʫʩʥʳʝ ʧʨʝʧʘʨʘʪʳ. ʀʭ ʨʝʰʘʶʱʝʝ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʟʘʢʣʶʯʘʣʦʩʴ ʙʳ ʚ ʩʣʝʜʫʶʱʝʤ: ʥʘ ʬʦʥʝ ʪʝʨʘʧʠʠ ʧʨʦʠʩʭʦʜʠʣʦ ʙʳ 

ʙʣʦʢʠʨʦʚʘʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ ʢʣʝʪʢʠ, ʘ ʥʝ ʚʠʨʫʩʥʳʭ ʙʝʣʢʦʚ, ʧʦʵʪʦʤʫ ʨʠʩʢ 

ʨʘʟʚʠʪʠʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, ʚʝʨʦʷʪʥʦ, ʙʳʣ ʙʳ ʥʠʟʢʠʤ. Vpx ï ʵʪʦ ʩʪʨʫʢʪʫʨʥʳʡ ʙʝʣʦʢ, ʢʦʪʦʨʳʡ 

ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ɺʀʏ-2, ʘ ʪʘʢʞʝ ʚ ʦʪʜʝʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ ɺʀʆ ʫ ʧʨʠʤʘʪʦʚ. ɼʘʥʥʳʡ 

ʬʘʢʪ ʧʦʩʣʫʞʠʣ ʧʨʠʯʠʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʦʚʦʛʦ ʬʘʢʪʦʨʘ ʦʛʨʘʥʠʯʝʥʠʷ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ, 

ʢʦʪʦʨʦʤʫ ɺʀʏ-1, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʝ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ. SAMHD1 

(ʩʪʝʨʠʣʴʥʳʡ ʘʣʴʬʘ-ʤʦʪʠʚ ʠ ʜʦʤʝʥ HD 1) ï ʵʪʦ ʙʝʣʦʢ, ʢʦʪʦʨʳʡ ʠʛʨʘʝʪ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ 

ʩʠʥʜʨʦʤʘ ʛʝʥʝʪʠʯʝʩʢʦʡ ʵʥʮʝʬʘʣʦʧʘʪʠʠ ɸʡʢʘʨʜʠ-ɻʫʪʴʝʨʝʩʘ ʠ ʜʦʣʞʝʥ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʶ 

ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʨʝʛʫʣʷʮʠʠ ʠʥʪʝʨʬʝʨʦʥʦʚʦʛʦ ʦʪʚʝʪʘ. SAMHD1 ʠʥʛʠʙʠʨʫʝʪ ʨʝʧʣʠʢʘʮʠʶ 

ɺʀʏ-1, ʚʝʨʦʷʪʥʦ, ʚʩʣʝʜʩʪʚʠʝ ʫʜʘʣʝʥʠʷ ʜʝʟʦʢʩʠʥʫʢʣʝʦʟʠʜʪʨʠʬʦʩʬʘʪʦʚ ʠʟ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ 

ʧʫʣʘ. Vpx ʤʦʞʝʪ ʙʣʦʢʠʨʦʚʘʪʴ ʵʪʦʪ ʵʬʬʝʢʪ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʪʝʦʩʦʤʘʣʴʥʦʤʫ ʨʘʩʧʘʜʫ 

SAMHDA1. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, SAMHD1 ï ʵʪʦ ʥʦʚʳʡ ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʡ ʬʘʢʪʦʨ ʤʠʝʣʦʠʜʥʳʭ 

ʢʣʝʪʦʢ, ʢʦʪʦʨʳʡ ʙʣʦʢʠʨʫʝʪ ʨʝʧʣʠʢʘʮʠʶ ɺʀʏ-1 ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ (Goldstone 2011). ɺʀʏ-1 ʥʝ 

ʵʢʩʧʨʝʩʩʠʨʫʝʪ Vpx ʠ ʢʨʘʡʥʝ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʦʛʨʘʥʠʯʠʚʘʶʱʝʤʫ ʜʝʡʩʪʚʠʶ SAMHD1 

(Lahouassa 2012). 

 

çʂʣʝʪʢʘ-ʤʠʰʝʥʴè çʇʨʦʜʫʮʠʨʫʶʱʘʷ ʢʣʝʪʢʘè 

ɺʀʏ 

 ɺʀʏ ʜʠʢʦʛʦ ʪʠʧʘ 

 ɺʀʏ 

 
 

ʆʙʨʘʪʥʘʷ 

ʪʨʘʥʩʢʨʠʧʪʘʟʘ 



30 ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʎʠʢʣ ʨʝʧʣʠʢʘʮʠʠ ɺʀʏ 
 

ʇʨʦʥʠʢʥʦʚʝʥʠʝ ɺʀʏ ʚ ʢʣʝʪʢʫ-ʤʠʰʝʥʴ 
CD4 ʢʘʢ ʧʝʨʚʠʯʥʘʷ ʤʠʰʝʥʴ ʜʣʷ ɺʀʏ: CD4 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʷʞʝʣʳʡ ʤʦʥʦʤʝʨ 

ʛʣʠʢʦʧʨʦʪʝʠʥʘ ʩ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ 58 ʢɼʘ. ʆʥ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 60 % ʚʩʝʭ T-ʣʠʤʬʦʮʠʪʦʚ, ʦʪ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ T-ʣʠʤʬʦʮʠʪʦʚ ʚ ʢʦʩʪʥʦʤ 

ʤʦʟʛʝ ʠ ʪʠʤʫʩʝ ʜʦ ʤʦʥʦʮʠʪʦʚ, ʤʘʢʨʦʬʘʛʦʚ, ʵʦʟʠʥʦʬʠʣʦʚ, ʜʝʥʜʨʠʪʥʳʭ ʢʣʝʪʦʢ ʠ 

ʤʠʢʨʦʛʣʠʦʮʠʪʦʚ ʚ ʎʅʉ. ʋʞʝ ʚ 1984 ʛʦʜʫ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ CD4 ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʨʝʮʝʧʪʦʨʦʤ, ʦʙʷʟʘʪʝʣʴʥʳʤ ʜʣʷ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʢʣʝʪʢʫ ɺʀʏ-1, ɺʀʏ-2 ʠ ɺʀʆ (Dalgleish 

1984, Klatzmann 1984). ɺ V2-ʦʙʣʘʩʪʠ CD4 ʝʩʪʴ ʦʩʪʘʪʦʯʥʳʝ ʫʯʘʩʪʢʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʩʚʷʟʳʚʘʥʠʷ gp120 ʠ CD4. ʕʪʘ ʦʙʣʘʩʪʴ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʩ ʫʯʘʩʪʢʘʤʠ CD4, ʢʦʪʦʨʳʝ ʩʚʷʟʳʚʘʶʪʩʷ 

ʩ ʤʦʣʝʢʫʣʘʤʠ HLA II ʢʣʘʩʩʘ, ʷʚʣʷʶʱʠʤʠʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʣʠʛʘʥʜʘʤʠ. ɺ 

CD4-ʧʦʣʦʞʠʪʝʣʴʥʳʭ T-ʢʣʝʪʢʘʭ CD4 ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ T-ʢʣʝʪʦʯʥʦʛʦ ʨʝʮʝʧʪʦʨʘ (TCR), ʦʙʨʘʟʫʷ 

ʢʦʤʧʣʝʢʩ TCR/CD3,  ʘ ʪʘʢʞʝ ʤʦʞʝʪ ʩʚʷʟʳʚʘʪʴʩʷ ʩ ʤʦʣʝʢʫʣʘʤʠ HLA II  ʢʣʘʩʩʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʠʨʫʶʱʠʭ ʢʣʝʪʦʢ. ʉʚʷʟʳʚʘʥʠʝ gp120 ʩ CD4 ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʝʦʙʭʦʜʠʤʳʤ 

ʵʪʘʧʦʤ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʢʣʝʪʦʢ CD4, ʥʦ ʠ ʚʣʠʷʝʪ ʥʘ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʝ ʧʫʪʠ ʩʠʛʥʘʣʴʥʦʡ 

ʧʝʨʝʜʘʯʠ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʧʦʧʪʦʟʫ ʊ-ʢʣʝʪʦʢ (Banda 1992). 

ʀʥʪʝʨʝʩʝʥ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʘʥʪʠʪʝʣʘ ʢ CD4-ʠʥʜʫʮʠʨʦʚʘʥʥʳʤ ʢʦʥʬʦʨʤʘʮʠʦʥʥʳʤ ʵʧʠʪʦʧʘʤ 

(CD4i) gp120 ʭʦʨʦʰʦ ʩʚʷʟʳʚʘʶʪʩʷ ʩ gp120 CD4-ʥʝʟʘʚʠʩʠʤʳʭ ʚʠʨʫʩʦʚ. ʕʪʦ ʯʝʪʢʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʫ CD4-ʥʝʟʘʚʠʩʠʤʳʭ ʚʠʨʫʩʦʚ ʦʙʣʘʩʪʴ gp120, ʩʚʷʟʳʚʘʶʱʘʷʩʷ ʩ 

ʢʦʨʝʮʝʧʪʦʨʦʤ, ʫʞʝ ʢɻʩʧʦʥʠʨʫʝʪʩʷ ʠ ʥʝ ʪʨʝʙʫʝʪ ʠʥʜʫʢʮʠʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ 

ʩʚʷʟʳʚʘʥʠʷ ʩ CD4. ʇʦʜʦʙʥʳʝ ʚʠʨʫʩʳ ʦʩʦʙʝʥʥʦ ʣʝʛʢʦ ʥʝʡʪʨʘʣʠʟʫʶʪʩʷ ʘʥʪʠʪʝʣʘʤʠ, 

ʩʦʜʝʨʞʘʱʠʤʠʩʷ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ɺʀʏ-ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʧʦʣʦʞʠʪʴ ʥʘʣʠʯʠʝ ʩʝʣʝʢʪʠʚʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʢ CD4-ʥʝʟʘʚʠʩʠʤʳʤ ʚʠʨʫʩʘʤ 

(Edwards 2001).  

ʍʝʤʦʢʠʥʦʚʳʝ ʨʝʮʝʧʪʦʨʳ ʢʘʢ ʢʦʨʝʮʝʧʪʦʨʳ ɺʀʏ: ʕʢʩʧʨʝʩʩʠʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ CD4 ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʦʢ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚʠʨʫʩʘ ï ʜʣʷ ʵʪʦʛʦ 

ʪʨʝʙʫʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʦʨʝʮʝʧʪʦʨʳ. ʆʪʢʨʳʪʠʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʝʝ ʦ ʪʦʤ, ʯʪʦ 

ʧʦʜʦʙʥʫʶ ʬʫʥʢʮʠʶ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʭʝʤʦʢʠʥʦʚʳʝ ʨʝʮʝʧʪʦʨʳ, ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʩʪʘʣʦ 

ʨʝʟʫʣʴʪʘʪʦʤ ʠʟʫʯʝʥʠʷ ʨʘʩʪʚʦʨʠʤʦʛʦ ʬʘʢʪʦʨʘ ʩʫʧʨʝʩʩʠʠ CD8. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

CD8-ʧʦʟʠʪʠʚʥʳʝ T-ʢʣʝʪʢʠ ɺʀʏ-ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʤʦʛʫʪ 

ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʶ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ (ʎʊʃ), ʨʘʩʧʦʟʥʘʚʘʷ ʠ ʫʥʠʯʪʦʞʘʷ 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʝ ʢʣʝʪʢʠ (ʩʤ. ʥʠʞʝ), ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʥʠ ʤʦʛʫʪ ʩʝʢʨʝʪʠʨʦʚʘʪʴ 

ʨʘʩʪʚʦʨʠʤʳʝ ʬʘʢʪʦʨʳ, ʪʦʨʤʦʟʷʱʠʝ ʨʝʧʣʠʢʘʮʠʶ ɺʀʏ (Levy 1996). ʉʦʛʣʘʩʥʦ ʥʘʙʣʶʜʝʥʠʷʤ 

Cocchi (1995), ʭʝʤʦʢʠʥʳ MIP-1Ŭ, MIP-1ɓ ʠ RANTES, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʝʥʥʦ ʧʦʜʘʚʣʷʶʪ 

ʨʝʧʣʠʢʘʮʠʶ ʚʠʨʫʩʘ, ʭʦʪʴ ʠ ʥʝ ʚʩʝʭ ʚʠʨʫʩʥʳʭ ʰʪʘʤʤʦʚ, ʩʝʢʨʝʪʠʨʫʶʪʩʷ ʠʤʝʥʥʦ ʢʣʝʪʢʘʤʠ 

CD8. ʉʧʫʩʪʷ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ ʥʝʩʢʦʣʴʢʦ ʨʘʙʦʯʠʭ ʛʨʫʧʧ ʧʦʯʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʩʪʘʥʦʚʠʣʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʣʠʯʠʷ CCR5 ʢʘʢ ʢʦʨʝʮʝʧʪʦʨʘ ʜʣʷ ʤʦʥʦʮʠʪʦʪʨʦʧʥʳʭ (M-ʪʨʦʧʥʳʭ) ʠʟʦʣʷʪʦʚ 

ɺʀʏ (Deng 1996, Doranz 1996, Dragic 1996). 

 

ʄʦʣʝʢʫʣʳ RANTES (çʤʦʣʝʢʫʣʳ ʨʝʛʫʣʷʮʠʠ ʧʨʠ ʘʢʪʠʚʘʮʠʠ, ʵʢʩʧʨʝʩʩʠʨʫʝʤʳʝ ʠ 

ʩʝʢʨʝʪʠʨʫʝʤʳʝ ʊ-ʣʠʤʬʦʮʠʪʘʤʠè), MIP-1Ŭ (çʤʘʢʨʦʬʘʛʘʣʴʥʳʡ ʠʥʛʠʙʠʨʫʶʱʠʡ ʙʝʣʦʢè) ʠ 

MIP-1ɓ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʝʩʪʝʩʪʚʝʥʥʳʤ ʣʠʛʘʥʜʘʤ ʨʝʮʝʧʪʦʨʘ CCR5, ʥʘʨʫʰʘʶʪ 

ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʄ-ʪʨʦʧʥʳʭ ʰʪʘʤʤʦʚ ɺʀʏ ʚ ʊ-ʢʣʝʪʢʠ. ʈʘʥʝʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʭʝʤʦʢʠʥʦʚʳʡ ʨʝʮʝʧʪʦʨ CXCR4 (ʬʫʟʠʥ) ʷʚʣʷʝʪʩʷ ʢʦʨʝʮʝʧʪʦʨʦʤ ʜʣʷ ʊ-ʢʣʝʪʦʯʥʳʭ 

(T-ʪʨʦʧʥʳʭ) ʰʪʘʤʤʦʚ ɺʀʏ (Feng 1996). ɺ ʪʦʤ ʞʝ ʛʦʜʫ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʣʠʛʘʥʜʦʤ ʜʣʷ 

CXCR4 ʪʘʢʞʝ ̫ʚʣʷʝʪʩʷ SDF-1 (çʩʪʨʦʤʘʣʴʥʳʡ ʢʣʝʪʦʯʥʳʡ ʬʘʢʪʦʨ 1 ʪʠʧʘè), ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʧʨʦʥʠʢʥʦʚʝʥʠʶ T-ʪʨʦʧʥʳʭ ʰʪʘʤʤʦʚ ɺʀʏ ʚ ʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʊ-ʢʣʝʪʢʠ. 

 

 



ʇʘʪʦʛʝʥʝʟ ɺʀʏ-ʠʥʬʝʢʮʠʠ 31 

 

 
ʈʠʩʫʥʦʢ 4: ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚʠʨʫʩʘ, ʦʪʥʦʩʷʱʝʛʦʩʷ ʢ CXCR4-ʪʨʦʧʥʳʤ (T-ʪʨʦʧʥʳʤ) ʠ 

CCR5-ʪʨʦʧʥʳʤ (ʤʦʥʦʮʠʪʦʪʨʦʧʥʳʤ) ʰʪʘʤʤʘʤ ɺʀʏ ʧʦʩʨʝʜʩʪʚʦʤ ʩʚʷʟʳʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʤʠ 

ʣʠʛʘʥʜʘʤʠ ʭʝʤʦʢʠʥʦʚʳʭ ʢʦʨʝʮʝʧʪʦʨʦʚ CCR5 ʠ CXCR4. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʤʦʜʝʣʴ (ʈʠʩʫʥʦʢ 4): T-ʪʨʦʧʥʳʝ ʰʪʘʤʤʳ ɺʀʏ 

ʠʥʬʠʮʠʨʫʶʪ ʘʢʪʠʚʠʨʦʚʘʥʥʳʝ PBMC ʠ ʢʣʝʪʦʯʥʳʝ ʣʠʥʠʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʫʪʝʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ CD4-ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʢʣʝʪʢʫ ʨʝʮʝʧʪʦʨʳ CXCR4. 

M-ʪʨʦʧʥʳʝ ʰʪʘʤʤʳ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʩʧʦʩʦʙʥʳ ʠʥʬʠʮʠʨʦʚʘʪʴ PBMC, ʤʦʥʦʮʠʪʳ ʠ ʤʘʢʨʦʬʘʛʠ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʫʶʪ, ʧʦʤʠʤʦ ʨʝʮʝʧʪʦʨʦʚ CD4, ʨʝʮʝʧʪʦʨʳ CCR5. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʙʝʣʢʦʚ ʚʠʨʫʩʥʦʡ ʦʙʦʣʦʯʢʠ ʠ ʢʣʝʪʦʯʥʳʭ ʨʝʮʝʧʪʦʨʦʚ ʤʦʞʥʦ ʫʧʨʦʱʝʥʥʦ 

ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ gp120 ʩʥʘʯʘʣʘ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʫʯʘʩʪʢʦʤ CD4. ʉʚʷʟʳʚʘʥʠʝ  ʩ 

CD4 ʠʥʜʫʮʠʨʫʝʪ ʢʦʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ gp120, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʚʦʟʤʦʞʥʳʤʠ 

ʧʦʩʣʝʜʫʶʱʝʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʝʪʣʠ V3 gp120 ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʭʝʤʦʢʠʥʦʚʳʤ 

ʨʝʮʝʧʪʦʨʦʤ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʩʣʝʜʫʶʱʝʝ ʩʣʠʷʥʠʝ ʩ ʢʣʝʪʦʯʥʦʡ 

ʤʝʤʙʨʘʥʦʡ. ʎʝʥʪʨʘʣʴʥʫʶ ʨʦʣʴ ʚ ʩʣʠʷʥʠʠ ʚʠʨʫʩʥʦʡ ʦʙʦʣʦʯʢʠ ʠ ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʳ ʠʛʨʘʝʪ 

gp41, ʪʨʘʥʩʤʝʤʙʨʘʥʥʘʷ ʯʘʩʪʴ ʙʝʣʢʘ ʚʠʨʫʩʥʦʡ ʦʙʦʣʦʯʢʠ gp160. ʇʦ ʘʥʘʣʦʛʠʠ ʩ 

ʛʝʤʘʛʛʣʶʪʠʥʠʥʦʤ ʚʠʨʫʩʘ ʛʨʠʧʧʘ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʦʩʣʝ ʩʚʷʟʳʚʘʥʠʷ gp160 ʩ CD4 ʚ 

ʵʢʪʦʜʦʤʝʥʝ gp41 ʧʨʦʠʩʭʦʜʷʪ ʢʦʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʩʨʘʚʥʠʚʘʶʪ ʩ 

çʧʨʫʞʠʥʥʦʡ ʟʘʱʝʣʢʦʡè ʠʣʠ çʤʳʰʝʣʦʚʢʦʡè. ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʛʠʜʨʦʬʦʙʥʦʛʦ 

gp41-NH2-ʪʝʨʤʠʥʘʣʴʥʦʛʦ ʢʦʥʮʘ ʚ ʤʝʤʙʨʘʥʫ ʢʣʝʪʢʠ-ʤʠʰʝʥʠ. ʂʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʩʪʨʫʢʪʫʨʳ ʵʢʪʦʜʦʤʝʥʘ gp41 ʧʦʜʪʚʝʨʞʜʘʝʪ ʵʪʦ (Chan 1997). ʇʦʩʣʝ ʨʘʩʰʠʬʨʦʚʢʠ ʢʣʶʯʝʚʳʭ 

ʜʣʷ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʙʳʣʠ ʩʠʥʪʝʟʠʨʦʚʘʥʳ ʧʝʧʪʠʜʳ 

ʪʠʧʘ T-20 (ɻ ʥʬʫʚʠʨʪʠʜ, ʩʤ. ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʨʘʟʜʝʣ ʯʘʩʪʠ ɸʥʪʠʨʝʪʨʦʚʠʨʫʩʥʘʷ 

ʪʝʨʘʧʠʷ), ʢʦʪʦʨʳʝ ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʫʯʘʩʪʢʘʤʠ gp41 ʠ ʠʥʛʠʙʠʨʫʶʪ ʠʭ 

ʢʦʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʛʠʙʠʨʫʷ ʩʣʠʷʥʠʝ ʤʝʤʙʨʘʥ ʚʠʨʫʩʘ ʠ ʢʣʝʪʢʠ-

ʤʠʰʝʥʠ. ʊʘʢʞʝ ʙʳʣʠ ʫʩʧʝʰʥʦ ʧʨʦʚʝʜʝʥʳ ʧʨʦʙʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʥʦʚʳʤ ʧʝʧʪʠʜʥʳʤ 

ʩʦʝʜʠʥʝʥʠʷʤ, ʚʳʜʝʣʝʥʥʳʤ ʠʟ ʩʦʙʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʦʨʛʘʥʠʟʤʘ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʦʧʪʠʤʠʟʘʮʠʝʡ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʨʠʜʘʪʴ ʠʤ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʧʨʦʥʠʢʥʦʚʝʥʠʶ 

ʚʠʨʫʩʘ (Forssmann 2010). ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ in vivo ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ 

ʢʦʨʝʮʝʧʪʦʨʘʤʠ ʜʣʷ ʄ- ʠ ʊ-ʪʨʦʧʥʳʭ ʰʪʘʤʤʦʚ ɺʀʏ ʷʚʣʷʶʪʩʷ CCR5 ʠ CXCR4, ʭʦʪʷ, ʦʯʝʚʠʜʥʦ, 

ʩʫʱʝʩʪʚʫʝʪ ʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʨʫʛʠʭ ʨʝʮʝʧʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʜʘʥʥʫʶ 

ʬʫʥʢʮʠʶ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʣʶʜʠ ʩ ʛʝʥʝʪʠʯʝʩʢʠʤ ʜʝʬʝʢʪʦʤ  CCR5 ʥʝʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ɺʀʏ 

ɺʀʏ 

ɺʀʏ ɺʀʏ 

T-ʪʨʦʧʥʳʡ ʠʟʦʣʷʪ ɺʀʏ M-ʪʨʦʧʥʳʡ ʠʟʦʣʷʪ ɺʀʏ 

ʂʣʝʪʢʘ CD4
+
 

ʂʣʝʪʢʘ CD4
+
 ʂʣʝʪʢʘ CD4

+
 

 ɺʀʏ 



32 ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ 

(Liu 1996). ɺʳʷʚʣʝʥ ʦʜʠʥ ʠʟ ʦʩʦʙʳʭ ʚʘʨʠʘʥʪʦʚ ʨʝʮʝʧʪʦʨʘ CCR5, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʜʝʣʝʮʠʝʡ 32 ʦʩʥʦʚʥʳʭ ʧʘʨ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʛʝʥʘ, ʢʦʪʦʨʳʡ ʢʦʜʠʨʫʝʪ ʩʠʥʪʝʟ ʜʘʥʥʦʛʦ 

ʨʝʮʝʧʪʦʨʘ. ʕʪʦʪ ʛʝʥʝʪʠʯʝʩʢʠʡ ʚʘʨʠʘʥʪ ʧʨʠʚʦʜʠʪ ʢ ʩʠʥʪʝʟʫ ʜʝʬʝʢʪʥʦʛʦ ʨʝʮʝʧʪʦʨʘ, ʢʦʪʦʨʳʡ ʥʝ 

ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʢʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʳʷʚʣʝʥʦ ʣʠʰʴ ʥʝʩʢʦʣʴʢʦ 

ʩʣʫʯʘʝʚ ʟʘʨʘʞʝʥʠʷ ɺʀʏ ʫ ʣʠʮ, ʠʤʝʶʱʠʭ ʜʘʥʥʳʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʜʝʬʝʢʪ: ʧʨʠ ʵʪʦʤ, ʢʘʢ ʠ 

ʩʣʝʜʦʚʘʣʦ ʦʞʠʜʘʪʴ, ʚʳʜʝʣʝʥʥʳʡ ʚʠʨʫʩʥʳʡ ʰʪʘʤʤ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ T-ʪʨʦʧʥʦʤʫ ʚʠʨʫʩʫ. 

ʏʘʩʪʦʪʘ ʛʦʤʦʟʠʛʦʪʥʦʛʦ ʥʦʩʠʪʝʣʴʩʪʚʘ ʜʝʣʝʮʠʠ æ-32 ʩʨʝʜʠ ʣʠʮ ʝʚʨʦʧʝʦʠʜʥʦʡ ʨʘʩʳ ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ 1 %, ʯʘʩʪʦʪʘ ʛʝʪʝʨʦʟʠʛʦʪʥʦʛʦ ʥʦʩʠʪʝʣʴʩʪʚʘ ï ʦʢʦʣʦ 20 % (Dean 1996). ɺ ʘʬʨʠʢʘʥʩʢʠʭ ʠ 

ʘʟʠʘʪʩʢʠʭ ʢʦʛʦʨʪʘʭ ʜʘʥʥʘʷ ʜʝʣʝʮʠʷ ʥʝ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ. ɻʝʪʝʨʦʟʠʛʦʪʥʦʝ ʥʦʩʠʪʝʣʴʩʪʚʦ 

ʜʘʥʥʦʛʦ ʧʨʠʟʥʘʢʘ ʧʨʦʷʚʣʷʝʪʩʷ in vitro ʚ ʫʤʝʥʴʰʝʥʠʠ ʩʪʝʧʝʥʠ ʵʢʩʧʨʝʩʩʠʠ CCR5 ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʦʢ. ʕʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʥʠʞʝʥʠʝʤ ʯʘʩʪʦʪʳ ʟʘʨʘʞʝʥʠʷ ɺʀʏ ʠ 

ʟʘʤʝʜʣʝʥʠʝʤ ʧʨʦʮʝʩʩʘ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʚ ʩʣʫʯʘʝ ʠʥʬʠʮʠʨʦʚʘʥʠʷ, ʥʦ ʠ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ 

ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʘʥʪʠʨʝʪʨʦʚʠʨʫʩʥʫʶ ʪʝʨʘʧʠʶ. ɻʝʪʝʨʦʟʠʛʦʪʥʳʤ ʥʦʩʠʪʝʣʴʩʪʚʦʤ 

ʜʘʥʥʦʛʦ ʧʨʠʟʥʘʢʘ ʯʘʩʪʦ ʦʙʲʷʩʥʷʶʪ ʬʝʥʦʤʝʥ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʜʦʣʛʦʩʨʦʯʥʳʭ ʥʦʥ-

ʧʨʦʛʨʝʩʩʦʨʦʚè (Dean 1996). ʀʥʪʝʨʝʩʥʦ ʪʦ, ʯʪʦ ʵʢʩʧʨʝʩʩʠʷ CCR5 ʫ ʛʝʪʝʨʦʟʠʛʦʪʥʳʭ ʥʦʩʠʪʝʣʝʡ 

ʜʘʥʥʦʛʦ ʧʨʠʟʥʘʢʘ ʩʦʩʪʘʚʣʷʝʪ ʥʝ 50 % ʦʪ ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʛʝʥʘ ʜʠʢʦʛʦ ʪʠʧʘ, ʘ ʚʩʝʛʦ ʣʠʰʴ 25-

30 %. 

ʇʨʠ ʟʘʨʘʞʝʥʠʠ ɺʀʏ ʧʝʨʝʜʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ M-ʪʨʦʧʥʳʝ ʰʪʘʤʤʳ, ʜʘʞʝ ʝʩʣʠ ʫ 

çʜʦʥʦʨʘè ʧʨʝʦʙʣʘʜʘʶʪ ʊ-ʪʨʦʧʥʳʝ ʰʪʘʤʤʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʨʘʥʥʝʡ ʬʘʟʝ ɺʀʏ-ʠʥʬʝʢʮʠʠ 

ʯʘʱʝ ʚʩʝʛʦ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ M-ʪʨʦʧʥʳʝ ʰʪʘʤʤʳ. ɼʣʷ ʧʘʮʠʝʥʪʦʚ ʩ ʙʳʩʪʨʳʤ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝʤ ʠʥʬʝʢʮʠʠ ʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʦ ʚʳʷʚʣʝʥʠʝ ʰʪʘʤʤʘ, ʢʦʪʦʨʳʡ ʥʫʞʜʘʝʪʩʷ ʚ 

ʥʘʣʠʯʠʠ CXCR4 ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʝʮʝʧʪʦʨʘ (T-ʪʨʦʧʥʳʡ ʰʪʘʤʤ). ʂʨʦʤʝ ʪʦʛʦ, ʵʢʩʧʨʝʩʩʠʷ 

ʢʦʨʝʮʝʧʪʦʨʦʚ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʘʢʪʠʚʥʦʩʪʠ ʢʣʝʪʦʢ CD4. ʊʘʢ CXCR4 ʦʩʦʙʝʥʥʦ ʯʘʩʪʦ 

ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʥʘ ʥʘʠʚʥʳʭ ʊ-ʢʣʝʪʢʘʭ, CCR5 ï ʥʘʧʨʦʪʠʚ, ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʥʘ 

ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʠ ʵʬʬʝʢʪʦʨʥʳʭ ʊ-ʢʣʝʪʢʘʭ, ʘ ʪʘʢʞʝ ʥʘ ʢʣʝʪʢʘʭ ʧʘʤʷʪʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 

ʪʝʨʘʧʠʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʥʘʯʘʣʠ ʧʨʠʤʝʥʷʪʴʩʷ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʣʠʛʘʥʜʳ CCR5 (ʚ ʯʘʩʪʥʦʩʪʠ, 

ʘʥʘʣʦʛʠ RANTES), ʙʣʦʢʠʨʫʶʱʠʝ CCR5 (ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʘʥʪʘʛʦʥʠʩʪʳ CCR5). ʇʝʨʚʳʤ 

ʠʥʛʠʙʠʪʦʨʦʤ CCR5, ʨʘʟʨʝʰʝʥʥʳʤ ʢ ʧʨʠʤʝʥʝʥʠʶ ʧʨʠ ʣʝʯʝʥʠʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ, ʩʪʘʣ 

ʄʘʨʘʚʠʨʦʢ (ʩʤ. ʯʘʩʪʴ ɸʥʪʠʨʝʪʨʦʚʠʨʫʩʥʘʷ ʪʝʨʘʧʠʷ). ʇʨʠ ʵʪʦʤ ʦʙʷʟʘʪʝʣʴʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ 

ʦʮʝʥʢʘ R5-ʪʨʦʧʠʟʤʘ. 

ʀʥʛʠʙʠʪʦʨʳ CCR5 ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʣʠʩʴ ʥʘ ʤʦʜʝʣʠ ʦʙʝʟʴʷʥ ʚ ʢʘʯʝʩʪʚʝ ʤʠʢʨʦʙʦʮʠʜʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʮʝʣʴʶ (Veazey 

2005). ʈʘʟʫʤʝʝʪʩʷ, ʥʘʩʪʦʷʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ in vitro ʠ in vivo ʥʘ 

ʤʳʰʘʭ SCID, ʯʪʦʙʳ ʠʟʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠ ̫ʪʨʦʧʠʟʤʘ ʚʠʨʫʩʦʚ ʧʨʠ 

ʙʣʦʢʘʜʝ  CCR5 ʚ ʩʪʦʨʦʥʫ CXCR4. 

ʃʶʙʦʧʳʪʝʥ ʧʨʠʤʝʨ ç2-ʦʛʦ ʙʝʨʣʠʥʩʢʦʛʦ ʧʘʮʠʝʥʪʘè: ʵʪʦʤʫ ɺʀʏ-ʠʥʬʠʮʠʨʦʚʘʥʥʦʤʫ ʧʘʮʠʝʥʪʫ 

ʧʦʪʨʝʙʦʚʘʣʘʩʴ ʪʨʘʥʩʧʣʘʥʪʘʮʠʷ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʚ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʦʩʪʨʦʛʦ ʤʠʝʣʦʠʜʥʦʛʦ 

ʣʝʡʢʦʟʘ (ʆʄʃ). ɼʦʥʦʨʦʤ ʜʣʷ ʥʝʛʦ ʩʪʘʣ ʛʦʤʦʟʠʛʦʪʥʳʡ ʥʦʩʠʪʝʣʴ æ32-ʤʫʪʘʮʠʠ ʚ ʛʝʥʘʭ 

ʨʝʮʝʧʪʦʨʦʚ CCR5 (H¿tter 2009). ʇʦʩʣʝ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ɸʈʊ ʙʳʣʘ ʧʨʝʢʨʘʱʝʥʘ, ʧʦʩʣʝ ʯʝʛʦ ʚ 

ʦʨʛʘʥʠʟʤʝ ʜʘʥʥʦʛʦ ʧʘʮʠʝʥʪʘ ɺʀʏ ʧʝʨʝʩʪʘʣ ʦʧʨʝʜʝʣʷʪʴʩʷ. ʏʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʧʨʦʚʦʜʠʣʦʩʴ 

ʧʦʚʪʦʨʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ, ʠ ʚʥʦʚʴ ɺʀʏ ʚ ʦʨʛʘʥʠʟʤʝ ʜʘʥʥʦʛʦ ʧʘʮʠʝʥʪʘ ʥʝ ʙʳʣ ʦʙʥʘʨʫʞʝʥ 

(Allers 2011), ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʨʷʜ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʨʠʟʥʘʣʠ ʝʛʦ çʠʟʣʝʯʝʥʥʳʤè. ʕʪʦʪ ʢʣʠʥʠʯʝʩʢʠʡ 

ʩʣʫʯʘʡ ʩʪʘʣ ʧʦʚʦʜʦʤ ʢ ʧʨʦʚʝʜʝʥʠʶ ʪʱʘʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʪʝʤʫ ʪʦʛʦ, ʢʘʢ ʤʦʞʥʦ 

ʚʳʟʚʘʪʴ ʜʝʣʝʮʠʶ ʨʝʮʝʧʪʦʨʦʚ CCR5 ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʘʪʝʛʠʷ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʵʪʦʤʫ ʚʦʧʨʦʩʫ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʙʣʦʢʘʜʳ ʭʝʤʦʢʠʥʦʚʳʭ ʨʝʮʝʧʪʦʨʦʚ, ʥʝʤʘʣʦ ʚʦʧʨʦʩʦʚ ʝʱʝ 

ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤʠ. ɸʥʘʣʦʛʠ ʭʝʤʦʢʠʥʦʚ, ʪʘʢʠʝ ʢʘʢ AOP-RANTES, ʪʝʦʨʝʪʠʯʝʩʢʠ ʤʦʛʫʪ 

ʩʚʷʟʳʚʘʪʴʩʷ ʩ ʜʨʫʛʠʤʠ ʭʝʤʦʢʠʥʦʚʳʤʠ ʨʝʮʝʧʪʦʨʘʤʠ, ʢʨʦʤʝ CCR5. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘ 

ʤʳʰʘʭ ʠʥʘʢʪʠʚʘʮʠʷ ʛʝʥʦʚ SDF-1 ʠʣʠ CXCR4 ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʪʷʞʝʣʳʤʠ ʧʦʨʦʢʘʤʠ ʨʘʟʚʠʪʠʷ 

ʩʝʨʜʮʘ, ʎʅʉ ʠ ʢʨʦʚʝʪʚʦʨʝʥʠʷ (Zou 1998). ʆʜʥʘʢʦ ʦʩʪʘʝʪʩʷ ʥʝʷʩʥʳʤ, ʠʛʨʘʶʪ ʣʠ SDF-1 ʠʣʠ 

CXCR4 ʪʘʢʫʶ ʞʝ ʥʝʦʙʭʦʜʠʤʫʶ ʨʦʣʴ ʧʦ ʧʨʦʰʝʩʪʚʠʠ ʧʝʨʠʦʜʘ ʬʝʪʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

 



ʇʘʪʦʛʝʥʝʟ ɺʀʏ-ʠʥʬʝʢʮʠʠ 33 

 

ʈʘʟʚʠʪʠʝ ʩʦʙʳʪʠʡ ʧʦʩʣʝ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚʠʨʫʩʘ ʚ ʢʣʝʪʢʫ 
ʇʦʩʣʝ ʩʣʠʷʥʠʷ ʚʠʨʫʩʥʦʡ ʦʙʦʣʦʯʢʠ ʩ ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʦʡ ʷʜʨʦ ʚʠʨʫʩʥʦʡ ʢʣʝʪʢʠ ʚʳʭʦʜʠʪ ʚ 

ʮʠʪʦʧʣʘʟʤʫ (çʨʘʟʜʝʚʘʥʠʝè). ɺ ʧʨʦʮʝʩʩʝ ʚʥʝʜʨʝʥʠʷ ʚʠʨʫʩʘ ʚ ʢʣʝʪʢʫ ʠʛʨʘʝʪ ʨʦʣʴ ʪʘʢʞʝ 

ʨʝʮʝʧʪʦʨ-ʟʘʚʠʩʠʤʳʡ ʵʥʜʦʮʠʪʦʟ ʠ ʜʠʥʘʤʠʥ-ʟʘʚʠʩʠʤʦʝ ʩʣʠʷʥʠʝ ʩ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʤʠ 

ʢʦʤʧʘʨʪʤʝʥʪʘʤʠ (Miyauchi 2009). ɺʀʏ ʪʘʢʞʝ ʤʦʞʝʪ ʧʨʦʥʠʢʘʪʴ ʚ ʣʠʤʬʦʮʠʪʳ ʦʙʝʟʴʷʥ, ʦʜʥʘʢʦ 

ʧʨʠ ʵʪʦʤ ʦʙʨʘʪʥʘʷ ʪʨʘʥʩʢʨʠʧʮʠʷ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ. ɺʥʫʪʨʠʢʣʝʪʦʯʥʘʷ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʥʘʣʠʯʠʝʤ TRIM5Ŭrh (ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʳʡ ʤʦʪʠʚ 5a), ʧʨʠʯʝʤ 

ʨʝʧʣʠʢʘʮʠʷ ɺʀʏ ʩʠʣʴʥʝʝ ʪʦʨʤʦʟʠʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ TRIM5Ŭ ʤʘʢʘʢ ʨʝʟʫʩ, ʯʝʤ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ TRIM5Ŭ (Stremlau 2004). TRIM5Ŭ, ʧʦʣʫʯʝʥʥʳʡ ʦʪ ʯʝʣʦʚʝʢʘ ʠ 

ʥʝʯʝʣʦʚʝʢʦʦʙʨʘʟʥʳʭ ʦʙʝʟʴʷʥ, ʤʦʞʝʪ ʟʘʤʝʜʣʷʪʴ ʨʝʧʣʠʢʘʮʠʶ ʜʨʫʛʠʭ ʣʝʥʪʠʚʠʨʫʩʦʚ, ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʷʚʣʷʷʩʴ ʢʣʝʪʦʯʥʳʤ ʬʘʢʪʦʨʦʤ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʝʛʦ ʟʥʘʯʝʥʠʝ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʝʱʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʫʯʝʥʦ ʧʦʣʥʦʩʪʴʶ. ʊʘʢʞʝ ʦʩʪʘʝʪʩʷ ʥʝʷʩʥʳʤ ʪʦʯʥʳʡ 

ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ TRIM5Ŭ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʮʠʠ ʨʝʪʨʦʚʠʨʫʩʦʚ. 

ɺʦʟʤʦʞʥʦ, TRIM5Ŭ ʜʝʡʩʪʚʫʝʪ ʥʘ ʧʨʦʮʝʩʩ çʨʘʟʜʝʚʘʥʠʷè, ʘ ʪʘʢʞʝ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʚʠʨʫʩʥʦʡ 

ʈʅʂ ʚ ʮʠʪʦʧʣʘʟʤʫ ʢʣʝʪʦʢ-ʤʠʰʝʥʝʡ. ʆʥ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʤʝʭʘʥʠʟʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʚʠʨʫʩʘ 

ʢʣʝʪʢʦʡ ʠ ʘʢʪʠʚʘʮʠʶ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ (Pertel 2011). 

ʄʝʭʘʥʠʟʤ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ɺʀʏ-1 ʚ ʧʦʢʦʷʱʠʝʩʷ ʠ ʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʊ-ʣʠʤʬʦʮʠʪʳ ʷʚʣʷʝʪʩʷ 

ʩʭʦʜʥʳʤ. ʆʜʥʘʢʦ ʚ ʧʦʢʦʷʱʠʭʩʷ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʣʥʳʡ ʮʠʢʣ ʩʠʥʪʝʟʘ 

ʚʠʨʫʩʥʦʡ ɼʅʂ (Zack 1990). ʇʨʝʚʨʘʱʝʥʠʝ ʚʠʨʫʩʥʦʡ ʈʅʂ ʚ ʧʨʦʚʠʨʫʩʥʫʶ ɼʅʂ ʚ ʮʠʪʦʧʣʘʟʤʝ 

ʢʣʝʪʦʢ CD4 ʩ ʧʦʤʦʱʴʶ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʪʘʟʳ (ʆʊ) ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤ ʵʪʘʧʦʤ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʚʠʨʫʩʘ (ʈʠʩʫʥʦʢ 5). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʆʊ ʫʞʝ ʜʘʚʥʦ ʩʯʠʪʘʝʪʩʷ ʮʝʣʴ ʁ

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʇʦʩʣʝ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ɺʀʏ ʚ ʧʦʢʦʷʱʫʶʩʷ ʢʣʝʪʢʫ CD4 ʠ 

ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʮʠʠ ʚʠʨʫʩʥʦʡ ɼʅʂ ʦʙʨʘʟʫʝʪʩʷ ʛʝʥʦʤ ɺʀʏ, ʢʦʪʦʨʳʡ ʩʫʱʝʩʪʚʫʝʪ ʚ ʚʠʜʝ 

ʧʨʦʚʠʨʫʩʥʦʡ, ʥʝʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ɼʅʂ ɺʀʏ. ɸʢʪʠʚʘʮʠʷ ʢʣʝʪʢʠ CD4 ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʦʡ 

ʠʥʪʝʛʨʘʮʠʶ ʧʨʦʚʠʨʫʩʥʦʡ ɼʅʂ. ʊʘʢʘʷ ʘʢʪʠʚʘʮʠʷ ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ in vitro ʧʦʩʣʝ 

ʩʪʠʤʫʣʷʮʠʠ ʘʥʪʠʛʝʥʘʤʠ ʠʣʠ ʤʠʪʦʛʝʥʘʤʠ. In vivo ʵʪʦʪ ʧʨʦʮʝʩʩ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʘʢʪʠʚʘʮʠʠ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʩʣʝ ʘʥʪʠʛʝʥʥʦʛʦ ʢʦʥʪʘʢʪʘ ʚ ʨʘʤʢʘʭ ʦʧʧʦʨʪʫʥʠʩʪʠʯʝʩʢʦʡ ʠʥʬʝʢʮʠʠ. 

ʃʘʪʝʥʪʥʦ ʠʥʬʠʮʠʨʦʚʘʥʥʳʝ, ʧʦʢʦʷʱʠʝʩʷ ʢʣʝʪʢʠ CD4, ʩʦʜʝʨʞʘʱʠʝ ʥʝʠʥʪʝʛʨʠʨʦʚʘʥʥʫʶ ɼʅʂ 

ɺʀʏ, ʦʙʨʘʟʫʶʪ, ʥʘʨʷʜʫ ʩ ʤʦʥʦʮʠʪʘʤʠ, ʤʘʢʨʦʬʘʛʘʤʠ ʠ ʢʣʝʪʢʘʤʠ ʎʅʉ, ʜʣʠʪʝʣʴʥʦ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʨʝʟʝʨʚʫʘʨʳ ʠʥʬʝʢʮʠʠ (Chun 1997). ʅʘʣʠʯʠʝ ʚ ʧʦʢʦʷʱʠʭʩʷ ʢʣʝʪʢʘʭ CD4 

ʤʠʢʨʦʈʅʂ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʜʘʚʣʝʥʠʝʤ ʚʠʨʫʩʥʦʡ ʨʝʧʣʠʢʘʮʠʠ (Huang 2007). ʅʦʚʳʝ 

ʬʝʨʤʝʥʪʥʳʝ ʩʪʨʘʪʝʛʠʠ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʢʦʤʙʠʥʘʟʳ, ʧʦʟʚʦʣʷʶʪ 

ʫʜʘʣʠʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʥʫʶ ɼʅʂ ɺʀʏ ʠʟ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʢ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, in vitro 

(Sarkar 2007). 

ʀʥʪʝʛʨʘʮʠʷ ʧʨʦʚʠʨʫʩʥʦʡ ɼʅʂ ʚ ʷʜʨʦ ʢʣʝʪʢʠ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʩʳʣʢʦʡ ʜʣʷ ʩʠʥʪʝʟʘ ʥʦʚʳʭ 

ʚʠʨʠʦʥʦʚ (Zack 1990), ʜʣʷ ʵʪʦʛʦ ʦʙʷʟʘʪʝʣʴʥʦ ʥʘʣʠʯʠʝ ʬʝʨʤʝʥʪʘ ʠʥʪʝʛʨʘʟʳ. ʕʪʦ 

ʚʳʩʦʢʦʢʦʥʩʝʨʚʘʪʠʚʥʳʡ ʬʝʨʤʝʥʪ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫ ʨʷʜʘ ʨʘʟʣʠʯʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ 

ʰʪʘʤʤʦʚ ɺʀʏ-1 ʠ ʠʥʘʢʪʠʚʠʨʫʝʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʠʥʛʠʙʠʪʦʨʦʚ ʠʥʪʝʛʨʘʟʳ. ʂ ʧʨʠʤʝʥʝʥʠʶ 

ʨʘʟʨʝʰʝʥʳ ʪʨʠ ʠʥʛʠʙʠʪʦʨʦʚ ʠʥʪʝʛʨʘʟʳ: ʨʘʣʪʝʛʨʘʚʠʨ, ʵʣʚʠʪʝʛʨʘʚʠʨ ʠ ʜʦʣʫʪʝʛʨʘʚʠʨ (ʩʤ. 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʟʜʝʣʳ ʯʘʩʪʠ ɸʥʪʠʨʝʪʨʦʚʠʨʫʩʥʘʷ ʪʝʨʘʧʠ)̫. 

ʄʦʣʝʢʫʣʷʨʥʳʡ ʤʝʭʘʥʠʟʤ, ʦʙʲʷʩʥʷʶʱʠʡ, ʧʦʯʝʤʫ ɺʀʏ ʪʘʢ ʧʣʦʭʦ ʨʝʧʣʠʮʠʨʫʝʪʩʷ ʚ 

ʧʦʢʦʷʱʠʭʩʷ ʢʣʝʪʢʘʭ CD4, ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʦʩʪʘʚʘʣʩʷ ʥʝʠʟʚʝʩʪʥʳʤ. ʄʝʞʜʫ ʪʝʤ, ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʦʩʦʙʦʡ ʬʫʥʢʮʠʝʡ ʢʣʝʪʦʯʥʳʭ ʙʝʣʢʦʚ. ʂ ʧʨʠʤʝʨʫ, Murrl 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʨʦʜʫʢʪ, ʢʦʪʦʨʳʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʠʛʨʘʝʪ ʨʦʣʴ ʚ ʤʝʪʘʙʦʣʠʟʤʝ 

ʤʝʜʠ ʚ ʦʨʛʘʥʠʟʤʝ ʠ ʤʦʞʝʪ ʙʣʦʢʠʨʦʚʘʪʴ ʨʝʧʣʠʢʘʮʠʶ ɺʀʏ ʚ ʥʝʩʪʠʤʫʣʠʨʦʚʘʥʥʳʭ ʢʣʝʪʢʘʭ 

CD4. Murr1 ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚ ʢʣʝʪʢʘʭ CD4 ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʬʘʢʪʦʨʦʤ ʪʨʘʥʩʢʨʠʧʮʠʠ 

Nf-KB, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʙʘʟʘʣʴʥʫʶ ʠʣʠ ʧʦʚʳʰʝʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ (ʧʦʩʣʝ ʮʠʪʦʢʠʥʦʚʦʡ 

ʩʪʠʤʫʣʷʮʠʠ). ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʠ ʠʥʛʠʙʠʨʦʚʘʥʠʠ Murr1 ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʤʘʣʦʡ 

ʠʥʪʝʨʬʝʨʠʨʫʶʱʝʡ ʈʅʂ ʨʝʧʣʠʢʘʮʠʷ ɺʀʏ ʚ ʧʦʢʦʷʱʠʭʩʷ ʢʣʝʪʢʘʭ CD4 ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʦʡ 

(Ganesh 2003). 
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ʈʠʩʫʥʦʢ 5: ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ ɺʀʏ ʚʥʫʪʨʠ ʢʣʝʪʢʠ-ʤʠʰʝʥʠ (ʊ-ʣʠʤʬʦʮʠʪ CD4+). 

 

ɺʀʏ ʪʘʢʞʝ ʧʳʪʘʝʪʩʷ ʬʦʨʩʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʪʨʘʥʩʣʦʢʘʮʠʠ NFAT (ʷʜʝʨʥʳʡ ʬʘʢʪʦʨ 

ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ) ʚ ʢʣʝʪʦʯʥʦʤ ʷʜʨʝ, ʯʪʦ ʜʘʝʪ ʝʤʫ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʠʨʦʚʘʪʴ 

ʧʨʦʚʠʨʫʩʥʫʶ ɼʅʂ ʚ ʛʝʥʦʤ ʧʦʢʦʷʱʝʡʩʷ ʢʣʝʪʢʠ ʠ ʟʘʧʫʩʪʠʪʴ ʨʝʧʣʠʢʘʮʠʶ (Cicala 2005). 

ʇʝʨʩʠʩʪʝʥʮʠʷ ɺʀʏ ʚ ʧʦʢʦʷʱʠʭʩʷ ʢʣʝʪʢʘʭ CD4 ʠ ʜʨʫʛʠʭ ʢʣʝʪʢʘʭ ʨʝʟʝʨʚʫʘʨʘ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ 

ʚʝʨʦʷʪʥʦʡ ʧʨʠʯʠʥʦʡ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʵʨʘʜʠʢʘʮʠʠ ɺʀʏ, ʧʦʩʢʦʣʴʢʫ ʤʝʜʠʢʘʤʝʥʪʦʟʥʘʷ ʪʝʨʘʧʠʷ 

ʥʝ ʤʦʛʣʘ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʠʞʝʥʠʝ ʜʘʥʥʦʡ ʮʝʣʠ (Dinoso 2009, Lewin 2011). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʧʦʜʨʦʙʥʦʝ ʠʟʫʯʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʚʦʟʤʦʞʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝ 

ʢʣʝʪʦʯʥʳʭ ʨʝʟʝʨʚʫʘʨʦʚ, ʤʦʛʣʦ ʙʳ ʪʘʢʞʝ ʠʤʝʪʴ ʪʝʨʘʧʝʚʪʠʯʝʩʢʫʶ ʧʦʣʴʟʫ. ʅʘ ʢʦʥʮʘʭ 

ʜʚʫʩʧʠʨʘʣʴʥʦʡ ɼʅʂ ɺʀʏ, ʚ ʦʙʣʘʩʪʠ LTR (çʜʣʠʥʥʳʝ ʢʦʥʮʝʚʳʝ ʧʦʚʪʦʨʳè), ʥʘʭʦʜʷʪʩʷ ʤʝʩʪʘ 

ʩʚʷʟʳʚʘʥʠʷ ʢʣʝʪʦʯʥʳʭ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ NF-kB. ʇʦʩʣʝ ʩʪʠʤʫʣʷʮʠʠ 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʤʠʪʦʛʝʥʦʚ ʠ ʮʠʪʦʢʠʥʦʚ ʧʨʦʠʩʭʦʜʠʪ ʪʨʘʥʩʣʦʢʘʮʠʷ NF-kB ʚ ʷʜʨʦ, ʛʜʝ ʦʥ 

ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʫʯʘʩʪʢʦʤ LTR, ʟʘʧʫʩʢʘʷ ʪʨʘʥʩʢʨʠʧʮʠʶ ʛʝʥʦʚ ɺʀʏ. ʅʘʯʘʣʦ ʪʨʘʥʩʢʨʠʧʮʠʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʥʥʠʡ ʩʠʥʪʝʟ ʨʝʛʫʣʷʪʦʨʥʳʭ ʙʝʣʢʦʚ ɺʀʏ, ʪʘʢʠʭ ʢʘʢ tat ʠʣʠ rev. Tat ʩʥʦʚʘ 

ʩʚʷʟʳʚʘʝʪʩʷ ʩ TAR (çʵʣʝʤʝʥʪ ʪʨʘʥʩʘʢʪʠʚʘʮʠʦʥʥʦʛʦ ʦʪʚʝʪʘè) ʚ ʷʜʨʝ ʢʣʝʪʢʠ ʠ ʵʪʠʤ 

ʩʪʠʤʫʣʠʨʫʝʪ ʜʘʣʴʥʝʡʰʫʶ ʪʨʘʥʩʢʨʠʧʮʠʶ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʙʨʘʟʦʚʘʥʠʝ ʜʣʠʥʥʳʭ ʪʨʘʥʩʢʨʠʧʪʦʚ 

ʈʅʂ. Rev ʘʢʪʠʚʠʨʫʝʪ ʵʢʩʧʨʝʩʩʠʶ ʩʪʨʫʢʪʫʨʥʳʭ ʠ ʬʝʨʤʝʥʪʥʳʭ ʛʝʥʦʚ, ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʠʥʛʠʙʠʨʫʷ ʧʨʦʜʫʢʮʠʶ ʨʝʛʫʣʷʪʦʨʥʳʭ ʙʝʣʢʦʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʨʝʚʘʥʠʶ ʚʠʨʫʩʥʦʡ 

ʯʘʩʪʠʮʳ. 

ɹʝʣʢʠ, ʢʦʜʠʨʫʝʤʳʝ ʛʝʥʘʤʠ ɺʀʏ pol ʠ gag, ʬʦʨʤʠʨʫʶʪ ʷʜʨʦ ʩʦʟʨʝʚʘʶʱʝʡ ɺʀʏ-ʯʘʩʪʠʮʳ, ʘ 

ʙʝʣʦʢ gp120, ʢʦʜʠʨʫʝʤʳʡ ʛʝʥʦʤ env, ʦʙʨʘʟʫʝʪ çʰʠʧʳè ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʠ ʚʠʨʫʩʘ. ɹʝʣʢʠ 

ʚʠʨʫʩʥʦʡ ʦʙʦʣʦʯʢʠ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʚ ʚʠʜʝ ʤʦʣʝʢʫʣʳ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ gp160, ʢʦʪʦʨʘʷ 

ʨʘʩʱʝʧʣʷʝʪʩʷ ɺʀʏ-ʧʨʦʪʝʘʟʦʡ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʙʝʣʢʦʚ gp120 ʠ gp41. 

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʧʘʜ ʙʝʣʢʦʚʦʡ ʤʦʣʝʢʫʣʳ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘ, 

ʢʦʜʠʨʫʝʤʦʡ ʛʝʥʦʤ gag ʠ ʠʤʝʶʱʝʡ ʤʦʣʝʢʫʣʷʨʥʫʶ ʤʘʩʩʫ 53 ʢɼɸ, ʧʨʠ ʝʝ ʨʘʩʧʘʜʝ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ɺʀʏ-ʧʨʦʪʝʘʟʳ ʦʙʨʘʟʫʶʪʩʷ gag-ʙʝʣʢʠ p24, p17, p9 ʠ p7. ɹʝʟ ʵʪʦʛʦ ʵʪʘʧʘ 

ʦʙʨʘʟʦʚʘʥʠʝ ʠʥʬʝʢʮʠʦʥʥʦʡ ʚʠʨʫʩʥʦʡ ʯʘʩʪʠʮʳ ʥʝʚʦʟʤʦʞʥʦ (Kohl 1988). ʀʥʛʠʙʠʨʦʚʘʥʠʝ gag 

ʊ-ʢʣʝʪʢʘ CD4
+
 ɺʠʨʠʦʥ ɺʀʏ 

çʆʪʧʦʯʢʦʚʳʚʘʥʠʝè 

+ ʩʦʟʨʝʚʘʥʠʝ 
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ʥʦʚʳʤ ʤʝʪʦʜʦʤ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʤ ʧʨʠʤʝʥʝʥʠʝ ʤʘʣʦʡ ʠʥʪʝʨʬʝʨʠʨʫʶʱʝʡ ʈʅʂ (ʤʠʈʅʂ), 

ʵʬʬʝʢʪʠʚʥʦ ʙʣʦʢʠʨʫʝʪ ʨʝʧʣʠʢʘʮʠʶ ʚʠʨʫʩʘ (Song 2005). 

ʆʙʨʘʟʦʚʘʥʠʝ ʥʦʚʳʭ ʚʠʨʫʩʥʳʭ ʯʘʩʪʠʮ ʧʨʦʠʩʭʦʜʠʪ ʧʦʵʪʘʧʥʦ: ʩʥʘʯʘʣʘ ʬʦʨʤʠʨʫʝʪʩʷ ʈʅʂ 

ɺʀʏ-1, gag-ʙʝʣʢʠ ʠ ʨʘʟʣʠʯʥʳʝ pol-ʬʝʨʤʝʥʪʳ, ʦʥʠ ʩʦʚʤʝʩʪʥʦ ʦʙʨʘʟʫʶʪ ʷʜʨʦ ʚʠʨʫʩʘ, ʢʦʪʦʨʦʝ 

ʧʝʨʝʤʝʱʘʝʪʩʷ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʢʠ. ɺʀʏ-ʧʨʦʪʝʘʟʘ ʨʘʩʱʝʧʣʷʝʪ ʢʨʫʧʥʳʝ ʙʝʣʢʠ-

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʝʜʧʦʩʳʣʢʦʡ ʜʣʷ çʦʪʧʦʯʢʦʚʳʚʘʥʠʷè ʠʥʬʝʢʮʠʦʥʥʳʭ ʯʘʩʪʠʮ 

ʦʪ ʢʣʝʪʢʠ. ʀʥʪʝʨʝʩʥʦ ʪʦ, ʯʪʦ ʧʨʠ çʦʪʧʦʯʢʦʚʳʚʘʥʠʠè ʦʪ ʢʣʝʪʢʠ-ʭʦʟʷʠʥʘ ʣʠʧʠʜʥʘʷ ʦʙʦʣʦʯʢʘ 

ʚʠʨʫʩʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʦʡ, ʧʨʠʦʙʨʝʪʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʬʦʩʬʦʣʠʧʠʜʳ ʠ ʭʦʣʝʩʪʝʨʠʥ, ʢʨʦʤʝ ʪʦʛʦ, ʧʨʦʠʩʭʦʜʠʪ ʩʝʣʝʢʪʠʚʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʢʣʝʪʦʯʥʳʭ 

ʙʝʣʢʦʚ. 

ʈʝʧʣʠʢʘʮʠʷ ʨʝʪʨʦʚʠʨʫʩʦʚ ʢʨʘʡʥʝ ʧʦʜʚʝʨʞʝʥʘ ʦʰʠʙʢʘʤ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʝ 

ʤʫʪʘʮʠʡ. ʏʘʩʪʦʪʘ ʦʰʠʙʦʢ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʪʘʟʳ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 10 ʧʨʠ 

ʢʘʞʜʦʡ ʨʝʧʣʠʢʘʮʠʠ ʛʝʥʦʤʘ. ʅʘʨʷʜʫ ʩ ʚʠʨʫʩʦʤ, ʩʧʦʩʦʙʥʳʤ ʢ ʨʝʧʣʠʢʘʮʠʠ, ʙʳʩʪʨʦ ʚʦʟʥʠʢʘʝʪ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʭ, ʥʦ ʛʝʥʝʪʠʯʝʩʢʠ ʨʘʟʥʦʨʦʜʥʳʭ ʚʘʨʠʘʥʪʦʚ ɺʀʏ, 

ʥʘʟʳʚʘʝʤʳʭ ʧʩʝʚʜʦʚʠʜʘʤʠ. ʉʝʣʝʢʮʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʫʪʘʥʪʥʳʭ ʚʠʨʫʩʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʦʙʨʘʟʦʚʳʚʘʚʰʠʭʩʷ ʨʘʥʝʝ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʥʝ ʪʦʣʴʢʦ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ, ʥʦ ʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ (ʢ ʧʨʠʤʝʨʫ, ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʠʣʠ 

ʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʘʥʪʠʪʝʣ). 

ʄʝʩʪʦ çʦʪʧʦʯʢʦʚʳʚʘʥʠʷè ʤʦʞʝʪ ʨʘʟʣʠʯʘʪʴʩʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʣʝʪʦʯʥʦʛʦ ʪʠʧʘ. ɺ 

ʤʦʥʦʮʠʪʘʭ ʠ ʤʘʢʨʦʬʘʛʘʭ ɺʀʏ ʯʘʩʪʦ ʚʩʪʨʘʠʚʘʝʪʩʷ ʚ ʩʠʩʪʝʤʫ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʳ, 

ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʦʥ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʚʘʢʫʦʣʷʭ. ɺ T-ʣʠʤʬʦʮʠʪʘʭ, ʥʘʧʨʦʪʠʚ, ʩʙʦʨʢʘ ʚʠʨʫʩʦʚ in 

vivo ʠ in vitro ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʢʠ, ʧʦʵʪʦʤʫ ʚʠʨʫʩʥʳʝ ʯʘʩʪʠʮʳ 

ʚʳʩʚʦʙʦʞʜʘʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʦ ʚʥʝʢʣʝʪʦʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. 

 

ɺʀʏ ʠ ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ 
 

ʀʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʯʝʣʦʚʝʢʘ ʩʦʩʪʦʠʪ ʠʟ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʏʝʤ 

ʙʦʣʴʰʝ ʤʳ ʟʘʥʠʤʘʝʤʩʷ ʵʪʦʡ ʪʝʤʦʡ, ʪʝʤ ʙʦʣʴʰʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʢʣʝʪʦʯʥʳʭ ʪʠʧʦʚ ʠ 

ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʚʝʜʝʥʳ ʢ ʦʙʱʝʡ ʢʘʨʪʠʥʝ. ʕʪʦ 

ʚʳʩʦʢʦʢʦʤʧʣʝʢʩʥʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʠʟʫʯʝʥʘ ʝʱʝ ʥʝ ʧʦʣʥʦʩʪʴʶ. ɼʘʥʥʳʡ ʨʘʟʜʝʣ ʧʦʩʚʷʱʝʥ 

ʦʧʠʩʘʥʠʶ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʝʝ ʟʥʘʯʝʥʠʶ ʧʨʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʧʨʦʚʦʜʷʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʧʘʮʠʝʥʪʦʚ, ʠʤʝʶʱʠʭ ʨʘʟʣʠʯʥʦʝ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʦ ʝʱʝ ʥʝ 

ʧʦʣʫʯʘʶʱʠʭ ɸʈʊ. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʧʘʮʠʝʥʪʳ ʜʝʣʷʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ: 

¶ ʇʨʦʛʨʝʩʩʦʨʳ: ʧʘʮʠʝʥʪʳ, ʫ ʢʦʪʦʨʳʭ ʙʝʟ ɸʈʊ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʢʦʥʪʨʦʣʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʠʣʠ 

ʢʦʥʪʨʦʣʴ ʷʚʣʷʝʪʩʷ ʩʣʘʙʦʚʳʨʘʞʝʥʥʳʤ. ʂʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʢ CD4 ʥʝʧʨʝʨʳʚʥʦ ʩʥʠʞʘʝʪʩʷ, 

ʚʠʨʫʩʥʘʷ ʥʘʛʨʫʟʢʘ ʦʪ ʩʨʝʜʥʝʡ ʜʦ ʚʳʩʦʢʦʡ. 

¶ ʂʦʥʪʨʦʣʣʝʨʳ: ʧʘʮʠʝʥʪʳ, ʩʧʦʥʪʘʥʥʦ ʜʦʩʪʠʛʰʠʝ ʢʦʥʪʨʦʣʷ ʥʘʜ ʚʠʨʝʤʠʝʡ ʙʝʟ ɸʈʊ, ʯʪʦ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʪʘʙʠʣʠʟʘʮʠʝʡ ʢʦʣʠʯʝʩʪʚʘ ʢʣʝʪʦʢ CD4 ʠ ʥʠʟʢʦʡ ʚʠʨʫʩʥʦʡ ʥʘʛʨʫʟʢʦʡ. ʊʝʤ 

ʥʝ ʤʝʥʝʝ, ʝʝ ʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ ʯʘʩʪʦ ʨʘʟʣʠʯʘʶʪʩʷ (ʢ ʧʨʠʤʝʨʫ, <5000 ʠʣʠ <2000 ʢʦʧʠʡ ʈʅʂ 

ɺʀʏ/ʤʣ) 

¶ ʕʣʠʪʥʳʝ ʢʦʥʪʨʦʣʣʝʨʳ (ʕʂ): ʧʘʮʠʝʥʪʳ, ʩʧʦʥʪʘʥʥʦ ʜʦʩʪʠʛʰʠʝ ʥʝʦʧʨʝʜʝʣʷʝʤʦʡ ʚʠʨʫʩʥʦʡ 

ʥʘʛʨʫʟʢʠ ʙʝʟ ɸʈʊ 

 

ʉʠʩʪʝʤʘ ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ 
 

ʉʠʩʪʝʤʘ ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ï ʵʪʦ ʧʝʨʚʘʷ ʣʠʥʠʷ ʟʘʱʠʪʳ ʥʘʰʝʛʦ ʪʝʣʘ ʦʪ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʂʦʤʧʦʥʝʥʪʳ, ʚʭʦʜʷʱʠʝ ʚ ʝʝ ʩʦʩʪʘʚ, ʷʚʣʷʶʪʩʷ ʚʨʦʞʜʝʥʥʳʤʠ ʠ ʧʝʨʝʜʘʶʪʩʷ 

ʦʪ ʨʦʜʠʪʝʣʝʡ ʢ ʜʝʪʷʤ. ʉʠʩʪʝʤʘ ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʷʚʣʷʝʪʩʷ ʵʚʦʣʶʮʠʦʥʥʦ ʜʨʝʚʥʝʡ ʠ 

ʠʤʝʝʪʩʷ ʚ ʦʨʛʘʥʠʟʤʘʭ ʚʩʝʭ ʚʳʩʦʢʦʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʞʠʚʳʭ ʩʫʱʝʩʪʚ. 

 

 



36 ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʈʝʛʫʣʷʪʦʨʥʘʷ ʬʫʥʢʮʠʷ: ɼʝʥʜʨʠʪʥʳʝ ʢʣʝʪʢʠ 
ɼʝʥʜʨʠʪʥʳʝ ʢʣʝʪʢʠ (ɼʂ) ʦʙʨʘʟʫʶʪʩʷ ʠʟ ʤʠʝʣʦʠʜʥʳʭ ʢʣʝʪʦʢ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʮ ʚ ʢʦʩʪʥʦʤ 

ʤʦʟʛʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʥʠ ʢʨʘʡʥʝ ʨʘʟʥʦʨʦʜʥʳ ʚ ʦʪʥʦʰʝʥʠʠ ʣʦʢʘʣʠʟʘʮʠʠ, ʤʘʨʢʝʨʦʚ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʦʢ, ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʚʦʡʩʪʚ. ʆʩʥʦʚʥʳʤʠ ʛʨʫʧʧʘʤʠ ʷʚʣʷʶʪʩʷ 

ʤʠʝʣʦʠʜʥʳʝ ɼʂ ʠ ʧʣʘʟʤʦʮʠʪʦʠʜʥʳʝ ɼʂ (Miller  2013, Tsunetsugu-Yokota 2013). ɻʣʘʚʥʦʡ 

ʬʫʥʢʮʠʝʡ ɼʂ ʷʚʣʷʝʪʩʷ ʧʨʝʟʝʥʪʘʮʠʷ ʘʥʪʠʛʝʥʦʚ. ɼʣʷ ʵʪʦʛʦ ʜʘʥʥʳʝ ʢʣʝʪʢʠ ʵʢʩʧʨʝʩʩʠʨʫʶʪ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʯʝʣʦʚʝʯʝʩʢʠʭ ʣʝʡʢʦʮʠʪʘʨʥʳʭ ʘʥʪʠʛʝʥʦʚ (HLA) II  ʢʣʘʩʩʘ (ʩʤ. ʪʘʢʞʝ 

ʨʘʟʜʝʣ çʉʠʩʪʝʤʘ HLAè). ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʡ ʬʫʥʢʮʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʪʢʘʥʷʭ ʠ ʦʨʛʘʥʘʭ 

ʥʘʭʦʜʷʪʩʷ ɼʂ, ʢʦʪʦʨʳʝ ʟʘʭʚʘʪʳʚʘʶʪ ʘʥʪʠʛʝʥʳ ʠ ʧʝʨʝʥʦʩʷʪ ʠʭ ʚ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʪʢʘʥʠ. ʊʘʤ 

ʦʥʠ ʠʥʜʫʮʠʨʫʶʪ ʊ-ʢʣʝʪʦʯʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʥʠ ʟʘʥʠʤʘʶʪ ʢʣʶʯʝʚʦʝ 

ʤʝʩʪʦ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʘʜʘʧʪʠʚʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. 

ɿʘʨʘʞʝʥʠʝ ɺʀʏ ʯʘʱʝ ʚʩʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʩʣʠʟʠʩʪʫʶ ʦʙʦʣʦʯʢʫ ʧʨʷʤʦʡ ʢʠʰʢʠ ʠʣʠ 

ʚʣʘʛʘʣʠʱʘ. ʇʦʩʢʦʣʴʢʫ ʵʪʠ ʩʣʠʟʠʩʪʳʝ ʦʙʦʣʦʯʢʠ ʩʦʜʝʨʞʘʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ɼʂ, ʤʦʞʥʦ 

ʩʯʠʪʘʪʴ, ʯʪʦ ɼʂ ʷʚʣʷʶʪʩʷ ʧʝʨʚʠʯʥʦʡ ʤʠʰʝʥʴʶ ʜʣʷ ɺʀʏ (Piguet 2007). ʆʜʥʘʢʦ 

ɺʀʏ-ʧʨʦʜʫʮʠʨʫʶʱʠʝ ɼʂ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʨʝʜʢʦ (Tsunetsugu-Yokota 

2013). ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʩʫʱʝʩʪʚʫʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʠʥʬʠʮʠʨʦʚʘʥʥʳʝ ɼʂ 

ʤʠʛʨʠʨʫʶʪ ʠʟ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʚ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʠʣʠ ʚʪʦʨʠʯʥʳʝ ʣʠʤʬʦʠʜʥʳʝ 

ʦʨʛʘʥʳ, ʛʜʝ ʧʦʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʠʥʬʠʮʠʨʦʚʘʥʠʝ ʊ-ʢʣʝʪʦʢ CD4. ʆʥʠ ʪʘʢʞʝ ʠʛʨʘʶʪ ʨʝʰʘʶʱʫʶ 

ʨʦʣʴ ʚ ʧʝʨʚʠʯʥʦʤ ʨʘʟʚʠʪʠʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ. ʇʨʠ ʭʨʦʥʠʯʝʩʢʦʡ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʬʫʥʢʮʠʶ 

ʦʩʥʦʚʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʜʣʷ ʣʘʪʝʥʪʥʦʛʦ ɺʀʏ-1 ʚʳʧʦʣʥʷʶʪ ʧʦʢʦʷʱʠʝʩʷ ʊ-ʢʣʝʪʢʠ ʧʘʤʷʪʠ 

(Pierson 2000). ɺ ʵʪʠʭ ʧʦʢʦʷʱʠʭʩʷ ʢʣʝʪʢʘʭ ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʛʨʘʮʠʷ ɺʀʏ ʙʝʟ ʨʝʧʣʠʢʘʮʠʠ. ʊʝʤ 

ʥʝ ʤʝʥʝʝ, ʯʝʨʝʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ɼʂ ʚ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʘʭ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʘʢʪʠʚʘʮʠʷ 

ʊ-ʢʣʝʪʦʢ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʝʘʢʪʠʚʘʮʠʠ ʣʘʪʝʥʪʥʦʛʦ ɺʀʏ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɼʂ ʪʘʢʞʝ 

ʚʳʧʦʣʥʷʶʪ ʚʘʞʥʫʶ ʬʫʥʢʮʠʶ ʚ ʘʢʪʠʚʘʮʠʠ ɺʀʏ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʨʝʟʝʨʚʫʘʨʝ. 

ɺʀʏ-1 ʩʘʤ ʧʦ ʩʝʙʝ ʦʢʘʟʳʚʘʝʪ ʧʨʷʤʦʝ ʠ ʥʝʧʨʷʤʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʬʫʥʢʮʠʶ ɼʂ, ʯʪʦ 

ʧʨʝʧʷʪʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʵʬʬʝʢʪʠʚʥʦʛʦ ʘʜʘʧʪʠʚʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʥʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʘʢʪʠʚʘʮʠʠ ʠʤʤʫʥʠʪʝʪʘ (Miller  2013). ʄʠʝʣʦʠʜʥʳʝ ɼʂ (ʤɼʂ) ʥʝ ʩʧʦʩʦʙʥʳ ʘʜʝʢʚʘʪʥʦ 

ʨʘʩʧʦʟʥʘʚʘʪʴ ɺʀʏ-1, ʵʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʭ ʥʝʧʦʣʥʳʤ ʩʦʟʨʝʚʘʥʠʝʤ ʠ ʦʛʨʘʥʠʯʝʥʠʝʤ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʠʥʜʫʢʮʠʠ ʚʨʦʞʜʝʥʥʦʛʦ ʠ ʧʨʠʦʙʨʝʪʝʥʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ (Granelli-Piperno 

2004, Sabado 2010, Miller  2012). ʏʘʩʪʠʯʥʦ ʩʦʟʨʝʚʰʠʝ ʤɼʂ, ʚʳʜʝʣʝʥʥʳʝ ʦʪ 

ɺʀʏ-ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ, ʪʘʢʞʝ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʙʨʘʟʦʚʘʥʠʶ ʊ-ʣʠʤʬʦʮʠʪʦʚ-

ʩʫʧʨʝʩʩʦʨʦʚ (Tʩ) (Krathwohl 2006). ʇʨʠ ʭʨʦʥʠʯʝʩʢʦʡ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʬʫʥʢʮʠʷ ʤɼʂ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʛʨʘʥʠʯʝʥʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚʳʨʘʞʝʥʥʳʡ ʜʝʬʠʮʠʪ ʥʘ ʜʘʥʥʦʡ ʩʪʘʜʠʠ 

ʟʘʙʦʣʝʚʘʥʠʷ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʪʘʢʦʡ ʬʫʥʢʮʠʠ, ʢʘʢ ʩʝʢʨʝʮʠʷ ʀʃ-12 ʤɼʂ, ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, 

ʯʪʦ ʥʘʠʚʥʳʝ ʊ-ʢʣʝʪʢʠ CD4 ʙʦʣʴʰʝ ʥʝ ʤʦʛʫʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴʩʷ ʚ T-ʭʝʣʧʝʨʳ l ʪʠʧʘ (Fan 

2007, Miller  2012). ɺ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʩʥʠʞʘʝʪʩʷ ʧʨʦʜʫʢʮʠʷ ʌʅʆ-Ŭ ʠ ʀʃ-6 (Miller  2013). 

ʇʣʘʟʤʦʮʠʪʦʠʜʥʳʝ ɼʂ (ʧɼʂ) ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ɺʀʏ-1 ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʘʢʪʠʚʠʨʫʶʪʩʷ ʠ 

ʧʨʦʜʫʮʠʨʫʶʪ ʠʥʪʝʨʬʝʨʦʥ-Ŭ (Fonteneau 2004, Idoyaga 2011). ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ex vivo 

ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʧɼʂ ʠʥʪʝʨʬʝʨʦʥʘ-Ŭ ʧʨʠ ʦʩʪʨʦʡ ʠ ʭʨʦʥʠʯʝʩʢʦʡ 

ɺʀʏ-ʠʥʬʝʢʮʠʠ (O'Brien 2011). ɺʤʝʩʪʝ ʩ ʪʝʤ ʢʣʝʪʢʠ ʜʘʥʥʦʛʦ ʪʠʧʘ ʯʝʪʢʦ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʥʝʦʜʥʦʢʨʘʪʥʦ ʦʧʠʩʘʥʥʦʡ ʜʣʷ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʘʢʪʠʚʘʮʠʠ ʠʤʤʫʥʠʪʝʪʘ (ʩʤ. ʨʘʟʜʝʣ çʀʤʤʫʥʥʘʷ 

ʘʢʪʠʚʘʮʠʷè). ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʣʘʟʤʦʮʠʪʦʠʜʥʳʝ ɼʂ ʩʦʟʨʝʚʘʝʪ ʣʠʰʴ ʯʘʩʪʠʯʥʦ, ʯʪʦ ʫʭʫʜʰʘʝʪ ʠʭ 

ʢʘʯʝʩʪʚʦ ʢʘʢ ʘʥʪʠʛʝʥ-ʧʨʝʟʝʥʪʠʨʫʶʱʠʭ ʢʣʝʪʦʢ (Fonteneau 2004, O'Brien 2011). ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ɺʀʏ ʩʪʠʤʫʣʠʨʫʝʪ ʩʝʢʨʝʮʠʶ ʠʥʜʦʣʘʤʠʥʘ-2,3-ʜʠʦʢʩʠʛʝʥʘʟʳ (ʀɼʆ) ʚ 

ʧʣʘʟʤʦʮʠʪʦʠʜʥʳʭ ɼʂ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʥʜʫʢʮʠʠ Tʩ (Manches 2008). ʕʪʦ ʪʘʢʞʝ ʩʥʠʞʘʝʪ 

ɺʀʏ-ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ, ʦʜʥʘʢʦ ʤʦʞʝʪ ʫʩʠʣʠʚʘʪʴ ʠʤʤʫʥʥʫʶ ʘʢʪʠʚʘʮʠʶ. 

ɼʝʡʩʪʚʠʝ ɺʀʏ-1 ʥʘ ɼʂ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʦ ʚ ʨʘʙʦʪʘʭ Miller  et al. (Miller  2013). ʆʜʥʘʢʦ ʚ 

ʜʘʥʥʦʤ ʢʦʨʦʪʢʦʤ ʦʧʠʩʘʥʠʠ ʫʞʝ ʚʳʨʠʩʦʚʳʚʘʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʠ ʯʘʩʪʠʯʥʦ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʨʦʣʠ ɼʂ ʚ ʧʘʪʦʛʝʥʝʟʝ ɺʀʏ-ʠʥʬʝʢʮʠʠ. ʕʪʦ ʜʝʣʘʝʪ ʠʭ ʢʨʘʡʥʝ ʚʘʞʥʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ, ʥʘ ʢʦʪʦʨʳʡ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʠʣʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʚʘʢʮʠʥ. 
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ʕʬʬʝʢʪʦʨʥʘʷ ʬʫʥʢʮʠʷ: çɽʩʪʝʩʪʚʝʥʥʳʝ ʢʠʣʣʝʨʳè = ɽʂ-ʢʣʝʪʢʠ 
ɽʂ-ʢʣʝʪʢʠ ï ʵʪʦ ʣʠʤʬʦʮʠʪʳ, ʢʦʪʦʨʳʝ ʥʝ ʦʪʥʦʩʷʪ ʥʠ ʢ T-, ʥʠ ʢ B-ʣʠʤʬʦʮʠʪʘʤ, ʢʨʦʤʝ ʪʦʛʦ, 

ʦʥʠ ʥʝ ʦʙʨʘʟʫʶʪ ʘʥʪʠʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʨʝʮʝʧʪʦʨʦʚ. ʆʥʠ ʚʳʧʦʣʥʷʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʟʘʱʠʪʝ 

ʦʪ ʚʠʨʫʩʦʚ ʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ ʠ ʦʪʥʦʩʷʪʩʷ ʢ ʩʠʩʪʝʤʝ ʚʨʦʞʜʝʥʥʦʛʦ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠʭ ʬʫʥʢʮʠʠ ʥʝ ʪʨʝʙʫʝʪʩʷ çʦʙʫʯʘʶʱʠʡè ʢʦʥʪʘʢʪ ʩ 

ʘʥʪʠʛʝʥʦʤ. ɽʂ-ʢʣʝʪʢʠ ʵʢʩʧʨʝʩʩʠʨʫʶʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʨʝʮʝʧʪʦʨʦʚ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ, ʚ 

ʪʦʤ ʯʠʩʣʝ, çʪʦʣʣ-ʧʦʜʦʙʥʳʝ ʨʝʮʝʧʪʦʨʳè (TLR), ʣʠʛʘʥʜʳ ʢʦʪʦʨʦʛʦ ʥʘʧʨʷʤʫʶ ʨʘʩʧʦʟʥʘʶʪʩʷ ʠ 

ʚʳʟʳʚʘʶʪ ʨʝʘʢʮʠʶ. ɺʪʦʨʳʤ ʚʘʞʥʳʤ ʪʠʧʦʤ ʨʝʮʝʧʪʦʨʦʚ ʷʚʣʷʶʪʩʷ 

çʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʧʦʜʦʙʥʳʝ ʨʝʮʝʧʪʦʨʳ ʢʣʝʪʦʢ-ʢʠʣʣʝʨʦʚè (KIR), ʢʦʪʦʨʳʝ ʨʘʩʧʦʟʥʘʶʪ 

ʤʦʣʝʢʫʣʳ HLA I ʢʣʘʩʩʘ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʟʜʦʨʦʚʳʭ ʢʣʝʪʢʘʭ. ʉ ʠʭ ʧʦʤʦʱʴʶ ʦʨʛʘʥʠʟʤ 

ʟʘʱʠʱʘʝʪʩʷ ʦʪ ʘʪʘʢ ɽʂ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʢʣʝʪʢʠ. ɽʂ ʤʦʛʫʪ ʙʳʩʪʨʦ ʫʥʠʯʪʦʞʘʪʴ 

ɺʀʏ-ʠʥʬʠʮʠʨʦʚʘʥʥʳʝ ʢʣʝʪʢʠ ʧʫʪʝʤ ʧʨʷʤʦʛʦ ʮʠʪʦʣʠʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʠʣʠ ʧʫʪʝʤ ʩʝʢʨʝʮʠʠ 

ʮʠʪʦʢʠʥʦʚ (Walker 2013). ɺ ʭʦʜʝ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ɽʂ-ʢʣʝʪʦʢ ʥʘ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ (Jost 2013). 

ʅʘʣʠʯʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʘʣʣʝʣʝʡ HLA I ʢʣʘʩʩʘ (ʦʩʦʙʝʥʥʦ Bw4) ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʟʘʤʝʜʣʝʥʥʳʤ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝʤ ʟʘʙʦʣʝʚʘʥʠʷ (Flores-Villanueva 2001). ʕʪʦʪ ʵʬʬʝʢʪ ʝʱʝ ʙʦʣʴʰʝ 

ʫʩʠʣʠʚʘʣʩʷ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʧʦʚʳʰʝʥʥʦʡ ʵʢʩʧʨʝʩʩʠʝʡ KIR3DL1 (Martin 2007). ʂʨʦʤʝ ʪʦʛʦ, 

ʙʳʣ ʚʳʷʚʣʝʥ ʦʜʥʦʥʫʢʣʝʦʪʠʜʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ (ʆʅʇ) ʘʣʣʝʣ ̫HLA-C, ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʚʣʠʷʝʪ 

ʥʘ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. ʄʦʣʝʢʫʣʘ HLA-C ʷʚʣʷʝʪʩʷ ʣʠʛʘʥʜʦʤ ʜʣʷ ʨʝʮʝʧʪʦʨʦʚ 

KIR2D, ʯʝʤ ʦʙʫʩʣʦʚʣʝʥʦ ʚʣʠʷʥʠʝ ʥʘ ʬʫʥʢʮʠʶ ɽʂ-ʢʣʝʪʦʢ (Jost 2013). 

ɽʂ-ʢʣʝʪʢʠ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʩʝʣʝʢʮʠʶ ɺʀʏ (Alter 2011). ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʤʫʪʘʮʠʡ çʠʤʤʫʥʥʦʛʦ ʙʝʛʩʪʚʘè (ʩʤ. ʪʘʢʞʝ ʨʘʟʜʝʣ çʊ-ʣʠʤʬʦʮʠʪʳ CD8+è). ɺ 

ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʥʘʙʣʶʜʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ɽʂ-ʢʣʝʪʦʢ. ʏʘʱʝ ʚʩʝʛʦ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʦʭʨʘʥʝʥʠʶ 

ʚʳʩʦʢʦʡ ʚʠʨʫʩʥʦʡ ʥʘʛʨʫʟʢʠ ʧʨʠ ʥʘʣʠʯʠʠ ʩʚʷʟʘʥʥʦʡ ʩ ʵʪʠʤ ʠʤʤʫʥʥʦʡ ʘʢʪʠʚʘʮʠʠ (ʩʤ. ʨʘʟʜʝʣ 

çʀʤʤʫʥʥʘʷ ʘʢʪʠʚʘʮʠʷè) (Walker 2013). ʀʥʪʝʨʝʩʥʦ ʪʦ, ʯʪʦ ʧʨʦʪʠʚʦʚʠʨʫʩʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ɽʂ-ʢʣʝʪʦʢ ʫ ʕʂ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ, ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʚʢʣʘʜ 

ɽʂ-ʢʣʝʪʦʢ ʚ ʢʦʥʪʨʦʣʴ ʚʠʨʝʤʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʚʩʝ ʞʝ ʷʚʣʷʝʪʩʷ ʥʠʟʢʠʤ 

(O'Connell 2009). 

 

ɔŭ-T-ʣʠʤʬʦʮʠʪʳ 
ɔŭ-T-ʣʠʤʬʦʮʠʪʳ ʦʪʥʦʩʷʪʩʷ ʢ ʩʝʤʝʡʩʪʚʫ ʊ-ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ, ʦʜʥʘʢʦ, ʚʳʜʝʣʷʶʪʩʷ ʫʞʝ ʥʘ 

ʢʨʘʡʥʝ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʊ-ʢʣʝʪʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ (ʝʱʝ ʜʦ ʨʘʟʚʠʪʠʷ ʪʠʤʫʩʘ) (ʈʠʩʫʥʦʢ 7). ɺʤʝʩʪʦ 

ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʪʠʧʘ ʨʝʮʝʧʪʦʨʦʚ TCR-Ŭɓ (ʩʤ. ʛʣʘʚʫ çʊ-ʣʠʤʬʦʮʠʪʳ CD8+è) ʵʪʠ ʧʨʠʤʠʪʠʚʥʳʝ 

ʪʠʤʦʮʠʪʳ ʥʝʩʫʪ ʥʘ ʩʚʦʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʮʝʧʪʦʨʳ TCR-ɔŭ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʛʝʪʝʨʦʜʠʤʝʨ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʮʝʧʝʡ ɔ ʠ ŭ. ʋ ʯʝʣʦʚʝʢʘ ʠʤʝʝʪʩʷ ʪʨʠ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘ  ŭ-

ʮʝʧʝʡ ʠ ʩʝʤʴ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ɔ-ʮʝʧʝʡ, ʧʨʠʥʠʤʘʶʱʠʭ ʫʯʘʩʪʠʝ ʚ ʦʙʨʘʟʦʚʘʥʠʠ TCR. ʕʪʠ 

ʨʝʮʝʧʪʦʨʳ ʨʘʩʧʦʟʥʘʶʪ ʦʩʦʙʳʡ ʩʧʝʢʪʨ ʥʝʧʝʧʪʠʜʥʳʭ ʘʥʪʠʛʝʥʦʚ ʠ ʥʝ ʥʫʞʜʘʶʪʩʷ ʚ ʠʭ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʧʨʝʟʝʥʪʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʣʝʢʫʣ HLA I ʠʣʠ II ʢʣʘʩʩʘ (Pauza 2011). ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʘʥʥʳʝ ʢʣʝʪʢʠ ʦʪʥʦʩʷʪʩʷ ʢ ʩʠʩʪʝʤʝ ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ. 

ɺ ʪʠʧʠʯʥʳʭ ʩʣʫʯʘʷʭ ʢʦʣʠʯʝʩʪʚʦ ɔŭ-ʊ-ʢʣʝʪʦʢ, ʥʝʩʫʱʠʭ ʨʝʮʝʧʪʦʨʳ TCR-Vɔ2Vŭ2, ʥʘ ʨʘʥʥʠʭ 

ʵʪʘʧʘʭ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʩʥʠʞʘʝʪʩʷ. ɺʳʨʘʞʝʥʥʦʩʪʴ ʩʥʠʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʠ ʬʫʥʢʮʠʠ ʵʪʠʭ 

ʢʣʝʪʦʢ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝʤ ʟʘʙʦʣʝʚʘʥʠʷ (Wallace 1997). ʋʜʠʚʠʪʝʣʴʥʦ ʪʦ, ʯʪʦ ʫ 

ʵʣʠʪʥʳʭ ʢʦʥʪʨʦʣʣʝʨʦʚ ʢʦʣʠʯʝʩʪʚʦ ʵʪʠʭ ʢʣʝʪʦʢ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʠʤ ʠ 

ʩʭʦʜʥʳʤ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʫ ʟʜʦʨʦʚʳʭ ʣʠʮ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (Riedel 2009). 

ʊʘʢʞʝ ʫ ʵʣʠʪʥʳʭ ʢʦʥʪʨʦʣʣʝʨʦʚ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʤʦʛ ʥʘʙʣʶʜʘʪʴʩʷ ʬʝʥʦʤʝʥ ʩʥʠʞʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʊ-ʢʣʝʪʦʢ  Vɔ2Vŭ2 ʚ ʨʘʥʥʝʡ ʬʘʟʝ ʠʥʬʝʢʮʠʠ. ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʠʭ 

ʢʦʣʠʯʝʩʪʚʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʦʩʴ. ʇʨʠ ʵʪʦʤ ʬʫʥʢʮʠʷ ʜʘʥʥʦʡ ʢʣʝʪʦʯʥʦʡ ʧʦʧʫʣʷʮʠʠ ʦʩʪʘʚʘʣʘʩʴ ʚ 

ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. ʀʤʝʥʥʦ ʜʘʥʥʳʡ ʬʝʥʦʤʝʥ ʦʪʣʠʯʘʝʪ ʵʣʠʪʥʳʭ ʢʦʥʪʨʦʣʣʝʨʦʚ ʦʪ ʜʨʫʛʠʭ 

ɺʀʏ-ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠʥʠʤʘʣ 

ʫʯʘʩʪʠʝ ʪʦʣʴʢʦ 21 ʕʂ. ʉʣʝʜʫʝʪ ʧʦʜʪʚʝʨʜʠʪʴ ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʢʨʫʧʥʳʭ 
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ʢʦʛʦʨʪʘʭ ʧʘʮʠʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʠʟʫʯʠʪʴ ʤʝʭʘʥʠʟʤʳ, ʢʦʪʦʨʳʤʠ ʦʙʫʩʣʦʚʣʝʥʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʜʘʥʥʦʡ ʢʣʝʪʦʯʥʦʡ ʧʦʧʫʣʷʮʠʠ. 

 

ʉʠʩʪʝʤʘ ʧʨʠʦʙʨʝʪʝʥʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ (ʘʜʘʧʪʠʚʥʳʡ ʠʤʤʫʥʠʪʝʪ) 
 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʠʩʪʝʤʳ ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʩʠʩʪʝʤʘ ʧʨʠʦʙʨʝʪʝʥʥʦʛʦ ʠʤʤʫʥʥʦʛʦ 

ʦʪʚʝʪʘ ʥʝ ʤʦʞʝʪ ʥʘʧʨʷʤʫʶ ʫʥʠʯʪʦʞʘʪʴ ʯʫʞʝʨʦʜʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ. ʆʥʘ ʜʦʣʞʥʘ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʫʯʠʪʴʩʷ ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʯʫʞʝʨʦʜʥʳʭ ʧʘʪʦʛʝʥʦʚ ʠ ʦʨʛʘʥʠʟʦʚʘʪʴ ʚʪʦʨʫʶ 

ʣʠʥʠʶ ʟʘʱʠʪʳ ʥʘʰʝʛʦ ʦʨʛʘʥʠʟʤʘ. ʅʝʢʦʪʦʨʳʝ ʢʦʤʧʦʥʝʥʪʳ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ 

ʚʨʦʞʜʝʥʥʳʤʠ (ʢ ʧʨʠʤʝʨʫ, ʘʣʣʝʣʠ HLA). ʉʙʦʨʢʘ ʜʨʫʛʠʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʊ-ʢʣʝʪʦʯʥʳʭ 

ʨʝʮʝʧʪʦʨʦʚ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. 

 

ʉʠʩʪʝʤʘ HLA  
ʉʠʩʪʝʤʘ ʯʝʣʦʚʝʯʝʩʢʠʭ ʣʝʡʢʦʮʠʪʘʨʥʳʭ ʘʥʪʠʛʝʥʦʚ (HLA) ʦʙʲʝʜʠʥʷʝʪ ʛʨʫʧʧʫ 

ʤʝʤʙʨʘʥʦʦʙʨʘʟʫʶʱʠʭ ʨʝʮʝʧʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʟʝʥʪʠʨʫʶʪ ʘʥʪʠʛʝʥʳ ʊ-ʢʣʝʪʦʯʥʳʤ 

ʨʝʮʝʧʪʦʨʘʤ ʩʠʩʪʝʤ rʧʨʠʦʙʨʝʪʝʥʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. ʀʭ ʩʠʥʪʝʟ ʢʦʜʠʨʫʝʪʩʷ 40 ʛʝʥʘʤʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ 6 ʭʨʦʤʦʩʦʤʝ. ɻʝʥʳ HLA, ʠʛʨʘʶʱʠʝ ʨʦʣʴ ʚ ʠʤʤʫʥʥʦʤ ʦʪʚʝʪʝ, ʜʝʣʷʪʩʷ ʥʘ 

ʜʚʘ ʢʣʘʩʩʘ (I ʠ II ), ʢʦʪʦʨʳʝ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʪʨʫʢʪʫʨʥʳʤ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ (ʦʙʟʦʨ: Klein 2000). ɸʣʣʝʣʠ HLA I ʢʣʘʩʩʘ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʛʨʫʧʧʘʤ A, B ʠ C, 

ʵʢʩʧʨʝʩʩʠʨʫʶʪʩʷ ʥʘ ʚʩʝʭ ʩʦʤʘʪʠʯʝʩʢʠʭ ʢʣʝʪʢʘʭ ʠ ʧʨʝʟʝʥʪʠʨʫʶʪ ʘʥʪʠʛʝʥʳ ʊ-ʢʣʝʪʢʘʤ CD8. ɺ 

ʢʦʤʧʣʝʢʩʥʦʤ ʚʠʜʝ ʘʣʣʝʣʠ HLA II  ʢʣʘʩʩʘ ʦʙʦʟʥʘʯʘʶʪʩʷ ʪʨʝʤʷ ʙʫʢʚʘʤʠ: D ï ʜʣʷ ʢʣʘʩʩʘ, M, O, 

P, Q ʠʣʠ R ï ʜʣʷ ʩʝʤʝʡʩʪʚʘ, A ʠʣʠ B ï ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʮʝʧʠ (Ŭ ʠʣʠ ɓ). ʂ ʧʨʠʤʝʨʫ, ʦʜʠʥ 

ʠʟ ʘʣʣʝʣʝʡ HLA II  ʢʣʘʩʩʘ ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʘʢ HLA-DRB1. ɸʣʣʝʣʠ HLA II  ʢʣʘʩʩʘ 

ʵʢʩʧʨʝʩʩʠʨʫʶʪʩʷ ʪʦʣʴʢʦ ʥʘ ʯʘʩʪʠ ʢʣʝʪʦʢ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ 

B-ʣʠʤʬʦʮʠʪʳ, ʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʊ-ʣʠʤʬʦʮʠʪʳ, ʤʘʢʨʦʬʘʛʠ ʠ ʜʝʥʜʨʠʪʥʳʝ ʢʣʝʪʢʠ. ʆʥʠ 

ʧʨʝʟʝʥʪʠʨʫʶʪ ʘʥʪʠʛʝʥʳ ʊ-ʢʣʝʪʢʘʤ CD4. ʇʨʠ ʧʨʝʟʝʥʪʘʮʠʠ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʧʝʧʪʠʜʥʳʭ 

ʘʥʪʠʛʝʥʦʚ ʥʘʯʠʥʘʝʪʩʷ ʧʨʦʮʝʩʩ çʦʙʫʯʝʥʠʷè ʩʠʩʪʝʤʳ ʧʨʠʦʙʨʝʪʝʥʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. 

ʈʘʥʝʝ ʫʞʝ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʥʘʣʠʯʠʝʤ ʦʧʨʝʜʝʣʝʥʥʳʭ ʘʣʣʝʣʝʡ 

HLA I ʢʣʘʩʩʘ ʠ ʦʩʦʙʝʥʥʦ ʭʦʨʦʰʠʤ ʢʦʥʪʨʦʣʝʤ ɺʀʏ-ʠʥʬʝʢʮʠʠ. ʂ ʵʪʠʤ ʘʣʣʝʣʷʤ ʦʪʥʦʩʷʪʩʷ, ʚ 

ʯʘʩʪʥʦʩʪʠ, B*57, B*58:01 ʠ B*27 (O'Brien 2001). ʀʥʪʝʨʝʩʝʥ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʥʝʜʘʚʥʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘ ʫʨʦʚʥʝ ʛʝʥʦʤʘ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʩʚʷʟʴ HLA I ʢʣʘʩʩʘ ʩ ʛʝʥʝʪʠʯʝʩʢʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʤʠ ʭʦʨʦʰʠʡ ʢʦʥʪʨʦʣʴ ɺʀʏ-ʠʥʬʝʢʮʠʠ 

(Pereyra 2010). ʂʦʩʚʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʜʘʥʥʳʭ 

ʧʘʮʠʝʥʪʦʚ ʠʤʝʝʪ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʢʣʝʪʢʘʤʠ CD8. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʥʘʣʠʯʠʝ ʘʣʣʝʣʷ B*57, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʠʚʦʜʠʪ ʢ ʭʦʨʦʰʝʤʫ 

ʩʧʦʥʪʘʥʥʦʤʫ ʢʦʥʪʨʦʣʶ ɺʀʏ-ʠʥʬʝʢʮʠʠ, ʥʦ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʝʜʨʘʩʧʦʣʘʛʘʝʪ ʢ ʨʘʟʚʠʪʠʶ 

ʨʝʘʢʮʠʡ ʛʠʧʝʨʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ (Mallal 2002). ʅʘʣʠʯʠʝ ʘʣʣʝʣʝʡ HLA-B*35 ʠ B*07 ʩʚʷʟʘʥʦ ʩ 

ʙʦʣʝʝ ʙʳʩʪʨʳʤ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝʤ ɺʀʏ-ʠʥʬʝʢʮʠʠ (O'Brien 2001). ɼʘʥʥʳʝ, ʢʘʩʘʶʱʠʝʩʷ 

ʘʣʣʝʣʝʡ HLA II  ʢʣʘʩʩʘ ʠ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ɺʀʏ-ʠʥʬʝʢʮʠʶ, ʷʚʣʷʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʤʠ. ʆʜʥʘʢʦ 

ʦʧʠʩʘʥʳ ʚʘʨʠʘʥʪʳ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʝʯʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʢ 

ʧʨʠʤʝʨʫ, ʢ ʥʠʤ ʦʪʥʦʩʠʪʩʷ ʚʘʨʠʘʥʪ HLA-DRB1 (Ranasinghe 2013). 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʘʣʣʝʣʠ HLA I ʢʣʘʩʩʘ ʪʘʢʞʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʨʝʮʝʧʪʦʨʘʤʠ ʩʠʩʪʝʤʳ 

ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʪʘʢʠʤʠ ʢʘʢ ʨʝʮʝʧʪʦʨʳ KIR, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ɽʂ-ʢʣʝʪʢʘʭ 

(ʩʤ. ʨʘʟʜʝʣ, ʧʦʩʚʷʱʝʥʥʳʡ ɽʂ-ʢʣʝʪʢʘʤ), ʠ ʵʪʦ ʪʘʢʞʝ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʢʦʥʪʨʦʣʴ 

ɺʀʏ-ʠʥʬʝʢʮʠʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʙʳʣʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ, ʯʪʦ ʚʩʝ ʢʦʥʪʨʦʣʣʝʨʳ 

ʷʚʣʷʶʪʩʷ ʥʦʩʠʪʝʣʷʤʠ ʦʩʦʙʝʥʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʢʦʤʙʠʥʘʮʠʡ HLA-KIR (O'Connell 2009). 

ʂʨʦʤʝ ʪʦʛʦ, ʘʣʣʝʣʠ HLA I ʢʣʘʩʩʘ ʩʚʷʟʳʚʘʶʪʩʷ ʩ çʣʝʡʢʦʮʠʪʘʨʥʳʤʠ 

ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʧʦʜʦʙʥʳʤʠ ʨʝʮʝʧʪʦʨʘʤʠè (LILR), ʢʦʪʦʨʳʝ ʵʢʩʧʨʝʩʩʠʨʫʶʪʩʷ ʥʘ 

ʜʝʥʜʨʠʪʥʳʭ ʢʣʝʪʢʘʭ (Huang 2009, Jones 2011). ɼʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ ʥʝʠʟʚʝʩʪʥʳʤ, ʚʣʠʷʝʪ ʣʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ HLA-LILR ʥʘ ʪʝʯʝʥʠʝ ɺʀʏ-ʠʥʬʝʢʮʠʠ. 
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ʊ-ʣʠʤʬʦʮʠʪʳ CD8+ 
ʇʦʧʫʣʷʮʠʷ ʊ-ʣʠʤʬʦʮʠʪʦʚ CD8+ ʚʳʜʝʣʷʝʪʩʷ ʥʘ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʚ ʪʠʤʫʩʝ 

(ʈʠʩʫʥʦʢ 6). ʇʦʩʣʝ ʧʝʨʚʦʡ ʩʪʘʜʠʠ, ʚ ʢʦʪʦʨʦʡ ʊ-ʣʠʤʬʦʮʠʪʳ ʷʚʣʷʶʪʩʷ ʥʦʩʠʪʝʣʷʤʠ ʨʝʮʝʧʪʦʨʦʚ 

ʢʘʢ CD4, ʪʘʢ ʠ CD8, ʟʘʧʫʩʢʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʨʝʛʫʣʷʮʠʠ ʩʠʥʪʝʟʘ ʦʜʥʦʛʦ ʠʟ 

ʨʝʮʝʧʪʦʨʦʚ, ʧʨʠ ʵʪʦʤ ʦʙʨʘʟʫʶʪʩʷ CD4- ʠʣʠ CD8-ʧʦʣʦʞʠʪʝʣʴʥʳʝ T-ʣʠʤʬʦʮʠʪʳ. 

ʆʩʥʦʚʥʦʡ ʬʫʥʢʮʠʝʡ CD8-ʣʠʤʬʦʮʠʪʦʚ ʷʚʣʷʝʪʩʷ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ, ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʝʪ 

ʚ ʩʝʙʷ ʫʥʠʯʪʦʞʝʥʠʝ ʢʣʝʪʦʢ, ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʚʠʨʫʩʦʤ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʩʝʢʨʝʪʠʨʫʶʪ ʨʷʜ 

ʮʠʪʦʢʠʥʦʚ ʠ ʭʝʤʦʢʠʥʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ MIP-1ɓ, ʠʥʪʝʨʬʝʨʦʥ-7, ʌʅʆ-Ŭ ʠ ʀʃ-2. ʕʪʠ ʢʣʝʪʢʠ 

ʚʳʧʦʣʥʷʶʪ ʩʚʦʶ ʬʫʥʢʮʠʶ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʠʭ T-ʢʣʝʪʦʯʥʳʡ ʨʝʮʝʧʪʦʨ (TCR) ʨʘʩʧʦʟʥʘʝʪ 

ʘʥʪʠʛʝʥ ʩ ʧʦʤʦʱʴʶ ʤʦʣʝʢʫʣʳ HLA I ʢʣʘʩʩʘ. T-ʢʣʝʪʦʯʥʳʡ ʨʝʮʝʧʪʦʨ CD8-ʣʠʤʬʦʮʠʪʦʚ (ʘ 

ʪʘʢʞʝ CD4-ʣʠʤʬʦʮʠʪʦʚ) ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʡ Ŭ-ʮʝʧʠ ʠ ʦʜʥʦʡ ɓ-ʮʝʧʠ (ʚ ʦʪʣʠʯʠʝ ʦʪ 

ɔŭ-T-ʣʠʤʬʦʮʠʪʦʚ, ʩʤ. ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʛʣʘʚʫ). ʎʝʧʴ Ŭ ʩʦʩʪʦʠʪ ʠʟ 42 ʚʘʨʠʘʙʝʣʴʥʳʭ (V) 

ʩʝʛʤʝʥʪʦʚ ʠ 61 çʦʙʲʝʜʠʥʝʥʥʦʛʦè (J) ʩʝʛʤʝʥʪʘ; ʮʝʧʴ ɓ ʩʦʩʪʦʠʪ ʠʟ 47 V-ʩʝʛʤʝʥʪʦʚ, 2 ʩʝʛʤʝʥʪʦʚ 

çʨʘʟʥʦʦʙʨʘʟʠʷè (D) ʠ 13 J-ʩʝʛʤʝʥʪʦʚ. ʇʦʩʢʦʣʴʢʫ, ʧʦʤʠʤʦ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʩʚʷʟʳʚʘʥʠʷ 

ʦʙʝʠʭ ʮʝʧʝʡ, ʧʨʦʠʩʭʦʜʷʪ ʪʘʢʞʝ ʚʩʪʘʚʢʠ ʠʣʠ ʜʝʣʝʮʠʠ ʥʫʢʣʝʦʪʠʜʦʚ, ʛʘʨʘʥʪʠʨʦʚʘʥʦ 

ʦʙʨʘʟʦʚʘʥʠʝ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʠʧʦʚ (ʦʢʦʣʦ 10
15

) ʨʘʟʣʠʯʥʳʭ ʊ-ʢʣʝʪʦʯʥʳʭ ʨʝʮʝʧʪʦʨʦʚ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʘ ʧʨʘʢʪʠʢʝ ʚʩʪʨʝʯʘʝʪʩʷ ʪʦʣʴʢʦ ʯʘʩʪʴ ʚʘʨʠʘʥʪʦʚ ʨʝʮʝʧʪʦʨʦʚ (ʯʫʪʴ ʙʦʣʴʰʝ 

ʪʳʩʷʯʠ), ʨʝʘʛʠʨʫʶʱʠʭ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʘʥʪʠʛʝʥʦʤ (Arstila 1999). ɺʀʏ-ʩʧʝʮʠʬʠʯʝʩʢʠʝ 

CD8-ʣʠʤʬʦʮʠʪʳ ʙʳʣʠ ʦʧʠʩʘʥʳ ʫʞʝ ʥʘ ʩʘʤʳʭ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʧʦʩʣʝ ʦʪʢʨʳʪʠʷ ɺʀʏ. ʋʞʝ ʚ 

1987 ʛʦʜʫ ʜʚʝ ʨʘʙʦʯʠʝ ʛʨʫʧʧʳ ʦʧʫʙʣʠʢʦʚʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʘʩʘʶʱʠʝʩʷ 

ʦʪʢʨʳʪʠʷ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʊ-ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ ʵʣʠʤʠʥʠʨʫʶʪ ɺʀʏ (Plata 1987, Walker 1987). 

ʉʝʛʦʜʥʷ ʤʳ ʟʥʘʝʤ, ʯʪʦ ʚʠʨʫʩ-ʩʧʝʮʠʬʠʯʝʩʢʠʝ CD8-ʣʠʤʬʦʮʠʪʳ ʠʛʨʘʶʪ ʦʯʝʥʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʢʦʥʪʨʦʣʝ ʥʘʜ ʚʠʨʝʤʠʝʡ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ, ʚ ʪʦʤ ʯʠʩʣʝ, ʩʠʣʴʥʦʡ ʚʟʘʠʤʦʩʚʷʟʴʶ ʤʝʞʜʫ 

ʥʘʣʠʯʠʝʤ ʦʧʨʝʜʝʣʝʥʥʳʭ ʘʣʣʝʣʝʡ HLA I ʢʣʘʩʩʘ ʠ ʟʘʤʝʜʣʝʥʥʳʤ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝʤ 

ʟʘʙʦʣʝʚʘʥʠʷ (ʩʤ. ʪʘʢʞʝ ʨʘʟʜʝʣ çʉʠʩʪʝʤʘ HLAè). ɺ ʯʘʩʪʥʦʩʪʠ, ʫ ʣʠʮ, ʷʚʣʷʶʱʠʭʩʷ ʥʦʩʠʪʝʣʷʤʠ 

ʘʣʣʝʣʷ HLA-B*27, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʩʦʙʳʡ ʵʧʠʪʦʧ ʚ ʛʝʥʝ Gag, ʢʦʪʦʨʳʡ ʦʪʚʝʯʘʝʪ ʟʘ ʢʦʥʪʨʦʣʴ 

ʚʠʨʝʤʠʠ. ʄʫʪʘʮʠʠ ʚ ʜʘʥʥʦʤ ʵʧʠʪʦʧʝ ʷʚʣʷʶʪʩʷ ʩʪʦʣʴ ʨʘʟʨʫʰʠʪʝʣʴʥʳʤʠ ʜʣʷ ʚʠʨʫʩʘ, ʯʪʦ 

ʪʦʣʴʢʦ ʢʦʤʧʝʥʩʘʪʦʨʥʘʷ ʤʫʪʘʮʠʷ ʥʘ ʙʦʣʴʰʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʵʧʠʪʦʧʘ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ çʠʤʤʫʥʥʦʛʦ ʙʝʛʩʪʚʘè (Goulder 1997, Schneidewind 2008). ɼʣʷ ʧʘʮʠʝʥʪʦʚ, 

ʠʤʝʶʱʠʭ ʚʘʨʠʘʥʪ HLA-B*57, ʭʘʨʘʢʪʝʨʥʘ ʜʨʫʛʘʷ ʢʘʨʪʠʥʘ: ʫ ʥʠʭ ʝʩʪʴ ʵʧʠʪʦʧ, ʚ ʢʦʪʦʨʦʤ ʚ 

ʙʣʠʞʘʡʰʠʝ ʩʨʦʢʠ ʧʦʩʣʝ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʬʦʨʤʠʨʫʝʪʩʷ ʤʫʪʘʮʠʷ çʠʤʤʫʥʥʦʛʦ ʙʝʛʩʪʚʘè, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʨʝʧʣʠʢʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚʠʨʫʩʘ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʢ ʢʦʥʪʨʦʣʶ 

ʥʘʜ ʚʠʨʝʤʠʝʡ (Leslie 2004). 
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ʈʠʩʫʥʦʢ 6: ʈʘʟʚʠʪʠʝ ʊ-ʣʠʤʬʦʮʠʪʦʚ. 

 

ʀʤʤʫʥʥʳʡ ʦʪʚʝʪ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʊ-ʣʠʤʬʦʮʠʪʘʤʠ CD8+, ʬʦʨʤʠʨʫʝʪʩʷ ʫ ʚʩʝʭ 

ɺʀʏ-ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ, ʨʘʟʥʦʦʙʨʘʟʠʝ ʵʧʠʪʦʧʦʚ ʧʨʠ ʵʪʦʤ ʦʛʨʦʤʥʦ (Addo 2003). ʀʟ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʙʣʠʟʥʝʮʘʭ ʤʳ ʟʥʘʝʤ, ʯʪʦ ʝʩʣʠ ʪʦʪ ʞʝ ʚʠʨʫʩ ʧʦʧʘʜʘʝʪ ʚ ʪʫ ʞʝ ʠʤʤʫʥʥʫʶ 

ʩʠʩʪʝʤʫ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʥʘʣʦʛʠʯʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ (Draenert 2006). ɺ ʦʪʚʝʪ ʥʘ ʜʘʚʣʝʥʠʝ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʨʘʞʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʊ-ʣʠʤʬʦʮʠʪʦʚ CD8+ ʚʠʨʫʩ 

ʨʝʘʛʠʨʫʝʪ ʠʟʤʝʥʝʥʠʷʤʠ ʥʫʢʣʝʦʪʠʜʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʪʁ ʩʦʙʦʡ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ ʤʫʪʘʮʠʠ çʫʩʢʦʣʴʟʘʥʠʷ ʦʪ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘè. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʦʩʦʙʝʥʥʦ ʯʘʩʪʦ ʥʘ 

ʨʘʥʥʠʭ ʵʪʘʧʘʭ ɺʀʏ-ʠʥʬʝʢʮʠʠ, ʯʪʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʢʘʢ ʥʘ ʤʦʜʝʣʠ ʦʙʝʟʴʷʥ, ʪʘʢ ʠ ʫ 

ʯʝʣʦʚʝʢʘ (Allen 2000, O'Connor 2002, Allen 2005). 

ʊ-ʢʣʝʪʦʯʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʣʠʤʬʦʮʠʪʘʤʠ CD8+, ʩʦʭʨʘʥʷʝʪʩʷ ʪʘʢʞʝ ʥʘ 

ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ ʙʦʣʝʟʥʠ, ʠʥʦʛʜʘ ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʳʤ (Draenert 2004). ʆʜʥʘʢʦ 

ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʦʥ ʯʘʱʝ ʚʩʝʛʦ ʙʦʣʴʰʝ ʥʝ ʠʥʜʫʮʠʨʫʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʤʫʪʘʮʠʡ çʫʩʢʦʣʴʟʘʥʠʷ 

ʦʪ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘè, ʯʪʦ ʢʦʩʚʝʥʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʪʨʘʪʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʤʤʫʥʥʦʛʦ 

ʦʪʚʝʪʘ (Draenert 2004). ʇʦ ʫʢʘʟʘʥʥʳʤ ʧʨʠʯʠʥʘʤ ʊ-ʢʣʝʪʦʯʥʳʡ ʦʪʚʝʪ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ 

ʣʠʤʬʦʮʠʪʘʤʠ CD8+, ʙʳʣ ʠʟʫʯʝʥ ʥʝ ʪʦʣʴʢʦ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ, ʥʦ ʠ ʚ ʢʘʯʝʩʪʚʝʥʥʦʤ 

ʦʪʥʦʰʝʥʠʠ. ʇʨʠ ʵʪʦʤ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ çʢʦʥʪʨʦʣʣʝʨʦʚè ʯʘʱʝ ʚʩʝʛʦ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʦʣʠʬʫʥʮʠʦʥʘʣʴʥʳʡ ʊ-ʢʣʝʪʦʯʥʳʡ ʦʪʚʝʪ CD8+, ʢʦʪʦʨʳʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʝʘʣʠʟʘʮʠʶ 

ʨʘʟʣʠʯʥʳʭ ʵʬʬʝʢʪʦʨʥʳʭ ʬʫʥʢʮʠʡ CD8-ʣʠʤʬʦʮʠʪʦʚ (ʩʠʥʪʝʟ MIP-1ɓ, ʠʥʪʝʨʬʝʨʦʥʘ-7, ʌʅʆ-Ŭ 

ʠ ʀʃ-2, ʘ ʪʘʢʞʝ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʡ ʵʬʬʝʢʪ). ʋ çʧʨʦʛʨʝʩʩʦʨʦʚè, ʥʘʧʨʦʪʠʚ, CD8-ʣʠʤʬʦʮʠʪʳ  

ʦʪʚʝʯʘʶʪ ʥʘ ʘʥʪʠʛʝʥʥʳʡ ʩʪʠʤʫʣ ʨʝʘʣʠʟʘʮʠʝʡ ʣʠʰʴ 1-2 ʬʫʥʢʮʠʡ (Betts 2006). ʊʘʢʞʝ ʤʦʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ CD8-ʣʠʤʬʦʮʠʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ çʢʦʥʪʨʦʣʣʝʨʦʚè, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʭʦʨʦʰʝʡ 

ʧʨʦʣʠʬʝʨʘʮʠʝʡ ex vivo, ʚ ʦʪʣʠʯʠʝ ʦʪ ʘʥʘʣʦʛʠʯʥʳʭ ʢʣʝʪʦʢ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ çʧʨʦʛʨʝʩʩʦʨʦʚè 

(Migueles 2002). ʇʦʜʦʙʥʘʷ ʧʦʪʝʨʷ ʵʬʬʝʢʪʦʨʥʳʭ ʬʫʥʢʮʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʠʩʪʦʱʝʥʠʝ 

ʠʤʤʫʥʠʪʝʪʘ. ʕʪʦ ʚʝʜʝʪ ʢ ʥʝʵʬʬʝʢʪʠʚʥʦʤʫ ʊ-ʢʣʝʪʦʯʥʦʤʫ ʦʪʚʝʪʫ. 

ʂʦʩʪʥʳʡ ʤʦʟʛ 

ʊʠʤʫʩ 

ʊ-ʣʠʤʬʦʮʠʪ 

CD8
+
 

T-ʩʫʧʨʝʩʩʦʨ 

ʊ-ʭʝʣʧʝʨ-1 ʊ-ʭʝʣʧʝʨ-2 

ʊ-ʭʝʣʧʝʨ-17 

 
ʉʪʚʦʣʦʚʘʷ ʣʠʤʬʦʠʜʥʘʷ ʢʣʝʪʢʘ 

ɔŭ-T-ʣʠʤʬʦʮʠʪ 

B-ʣʠʤʬʦʮʠʪʘʨʥʳʡ ʨʷʜ 

ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ʊ-ʣʠʤʬʦʮʠʪʘ 

ʅʘʠʚʥʳʡ  

ʊ-ʣʠʤʬʦʮʠʪ CD4
+
 

ʌʦʣʣʠʢʫʣʷʨʥʳʡ  

ʊ-ʣʠʤʬʦʮʠʪ-ʭʝʣʧʝʨ 

ʊ-ʣʠʤʬʦʮʠʪ CD4
+
CD8

+
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ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʝʜʝʪʩʷ ʠʥʪʝʥʩʠʚʥʳʡ ʧʦʠʩʢ ʧʨʠʯʠʥ ʠʩʪʦʱʝʥʠʷ ʠʤʤʫʥʠʪʝʪʘ. ɽʩʪʴ ʚʝʨʩʠʠ, 

ʯʪʦ ʟʜʝʩʴ ʠʛʨʘʶʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʠʥʛʠʙʠʨʫʶʱʠʝ ʩʠʛʥʘʣʴʥʳʝ ʧʫʪʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʧʨʦʛʨʘʤʤʠʨʫʝʤʫʶ ʢʣʝʪʦʯʥʫʶ ʩʤʝʨʪʴ 1 ʪʠʧʘ (PD-1) (Day 2006, Petrovas 

2006, Trautmann 2006). ʇʨʠ ʙʣʦʢʘʜʝ PD-1 ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʩʠʣʝʥʠʝ 

ʧʨʦʣʠʬʝʨʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ CD8-ʢʣʝʪʦʢ (Day 2006). ʉʨʝʜʠ ʜʨʫʛʠʭ ʠʥʛʠʙʠʨʫʶʱʠʭ 

ʤʦʣʝʢʫʣ ʚʳʜʝʣʷʶʪ Tim-3 ʠ CD244 (2B4) (Jones 2008, Pacheco 2013). ʆʧʨʝʜʝʣʝʥʥʫʶ ʨʦʣʴ 

ʪʘʢʞʝ ʠʛʨʘʶʪ ʥʦʚʳʝ ʪʠʧʳ ʢʣʝʪʦʢ, ʦʢʘʟʳʚʘʶʱʠʝ ʩʫʧʨʝʩʩʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ. 

ʊʘʢ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʣʝʪʢʠ-ʩʫʧʨʝʩʩʦʨʳ ʤʠʝʣʦʠʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (MDSC), 

ʠʥʛʠʙʠʨʫʶʱʠʝ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʧʨʠ ʩʦʣʠʜʥʳʭ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʷʭ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ 

ʧʦʚʳʰʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʫ ɺʀʏ-ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʣʠʮ ʠ ʦʛʨʘʥʠʯʠʚʘʶʪ ʘʢʪʠʚʥʦʩʪʴ 

CD8-ʣʠʤʬʦʮʠʪʦʚ ex vivo (Vollbrecht 2012, Qin 2013). 

 

ʊ-ʣʠʤʬʦʮʠʪʳ CD4+ 
T-ʣʠʤʬʦʮʠʪʳ, ʢʦʪʦʨʳʝ ʧʨʠ ʩʚʦʝʤ ʨʘʟʚʠʪʠʠ ʩʦʭʨʘʥʷʶʪ CD4-ʨʝʮʝʧʪʦʨʳ, ʧʨʦʭʦʜʷʪ 

ʜʘʣʴʥʝʡʰʠʡ ʧʨʦʮʝʩʩ ʩʦʟʨʝʚʘʥʠʷ ʚ ʪʠʤʫʩʝ. ʆʥʠ ʜʝʣʷʪʩʷ ʥʘ ʨʘʟʣʠʯʥʳʝ ʧʦʜʛʨʫʧʧʳ, ʢʦʪʦʨʳʝ 

ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʩʚʦʝʤʫ ʬʝʥʦʪʠʧʫ ʠ ʬʫʥʢʮʠʠ. ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʚ ʪʠʤʫʩʝ 

ʚʳʜʝʣʷʝʪʩʷ ʩʦʚʝʨʰʝʥʥʦ ʦʩʦʙʘʷ ʛʨʫʧʧʘ ʢʣʝʪʦʢ ï T-ʣʠʤʬʦʮʠʪʳ-ʩʫʧʨʝʩʩʦʨʳ (ʈʠʩʫʥʦʢ 7). 

ʆʩʪʘʣʴʥʳʝ ʢʣʝʪʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʘʠʚʥʳʝ ʊ-ʣʠʤʬʦʮʠʪʳ CD4+, ʢʦʪʦʨʳʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʪʠʤʫʣʘ, ʤʦʛʫʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ ʧʦ ʯʝʪʳʨʝʤ (ʠʣʠ, ʚʦʟʤʦʞʥʦ, 

ʙʦʣʴʰʝʤʫ ʢʦʣʠʯʝʩʪʚʫ) ʢʣʝʪʦʯʥʳʤ ʣʠʥʠʷʤ: Tʭ1, Tʭ2, Tʭ17 ʠ çʬʦʣʣʠʢʫʣʷʨʥʳʝ ʊ-ʭʝʣʧʝʨʳè 

(ʬʊʭ). ʇʦʩʣʝʜʥʠʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ɺ-ʢʣʝʪʦʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ B-ʢʣʝʪʦʯʥʳʭ ʬʦʣʣʠʢʫʣʘʭ 

ʚʪʦʨʠʯʥʳʭ ʣʠʤʬʦʠʜʥʳʭ ʦʨʛʘʥʦʚ (Papp 2014). ɼʦʣʴʰʝ ʚʩʝʛʦ ʠʟʚʝʩʪʥʳ CD4-ʣʠʤʬʦʮʠʪʳ-

ʭʝʣʧʝʨʳ (ʊʭ) 1-ʦʛʦ ʠ 2-ʦʛʦ ʪʠʧʦʚ, ʢʦʪʦʨʳʝ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʚʦʝʤʫ ʮʠʪʦʢʠʥʦʚʦʤʫ ʧʨʦʬʠʣʶ ʠ 

ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʬʫʥʢʮʠʠ: Tʭ1 ʧʨʦʜʫʮʠʨʫʶʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʠʥʪʝʨʬʝʨʦʥ-7, ʣʠʤʬʦʪʦʢʩʠʥ-Ŭ 

(ʃʊŬ) ʠ ʀʃ-2, ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʦʥʠ ʠʛʨʘʶʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʙʦʨʴʙʝ ʧʨʦʪʠʚ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ 

ʚʦʟʙʫʜʠʪʝʣʝʡ. ʊʭ2, ʥʘʧʨʦʪʠʚ, ʧʨʦʜʫʮʠʨʫʶʪ ʀʃ-4, ʀʃ-5, ʀʃ-9, ʀʃ-10, ʀʃ-13, ʀʃ-25 ʠ 

ʘʤʬʠʨʝʛʫʣʠʥ. ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʨʴʙʫ ʩ ʚʥʝʢʣʝʪʦʯʥʳʤʠ ʚʦʟʙʫʜʠʪʝʣʷʤʠ, ʚʢʣʶʯʘʷ 

ʢʠʰʝʯʥʳʭ ʛʣʠʩʪʦʚ (Zhu 2008). ʊ-ʣʠʤʬʦʮʠʪʳ CD4+ ʥʝʩʫʪ ʥʘ ʩʚʦʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

Ŭɓ-ʊ-ʢʣʝʪʦʯʥʳʝ ʨʝʮʝʧʪʦʨʳ, ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʪʘʢʞʝ ʦʧʠʩʘʥʦ ʜʣʷ ʊ-ʣʠʤʬʦʮʠʪʦʚ CD8+, 

ʦʜʥʘʢʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʦʩʣʝʜʥʠʭ, ʦʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʤʦʣʝʢʫʣʘʤʠ HLA II  ʢʣʘʩʩʘ. 

CD4-ʣʠʤʬʦʮʠʪʳ-ʭʝʣʧʝʨʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʊ-ʢʣʝʪʦʯʥʦʛʦ 

ʦʪʚʝʪʘ, ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ CD8-ʣʠʤʬʦʮʠʪʘʤʠ ʠ ɺ-ʣʠʤʬʦʮʠʪʘʤʠ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ, ʩʫʱʝʩʪʚʫʶʪ 

ʪʘʢʞʝ CD4-ʢʣʝʪʢʠ, ʦʢʘʟʳʚʘʶʱʠʝ ʧʨʷʤʦʝ ʘʥʪʠʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ. ʇʦʩʢʦʣʴʢʫ 

ʠʤʝʥʥʦ ʵʪʠ ʢʣʝʪʢʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʥʬʠʮʠʨʫʶʪʩʷ ɺʀʏ, ʠʟʥʘʯʘʣʴʥʦ ʙʳʣʦ ʥʝʷʩʥʦ, ʤʦʛʫʪ ʣʠ 

ʦʥʠ ʚʳʧʦʣʥʷʪʴ ʩʚʦʠ ʬʫʥʢʮʠʠ ʧʨʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ. ʉʝʛʦʜʥʷ ʤʳ ʟʥʘʝʤ, ʯʪʦ ʧʨʠ 

ɺʀʏ-ʠʥʬʝʢʮʠʠ ʚʠʨʫʩ-ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʊ-ʣʠʤʬʦʮʠʪʘʤʠ 

CD4+ (=Tʭ1), ʨʘʥʦ ʫʪʨʘʯʠʚʘʝʪ ʩʚʦʶ ʬʫʥʢʮʠʶ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʪʨʘʯʠʚʘʶʪʩʷ ʪʘʢʠʝ ʩʚʦʡʩʪʚʘ, ʢʘʢ 

ʩʠʥʪʝʟ ʀʃ-2 ʠ ʧʦʣʠʬʫʥʮʠʦʥʘʣʴʥʦʩʪʴ (Wahren 1987, Berzofsky 1988, Krowka 1989). ʌʫʥʢʮʠʷ 

ɺʀʏ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʢʣʝʪʦʢ CD4 ʫ çʵʣʠʪʥʳʭ ʢʦʥʪʨʦʣʣʝʨʦʚè ʯʝʪʢʦ ʚʳʰʝ, ʯʝʤ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ (Betts 2001, Younes 2003, Harari 2004, Pereyra 2008). 

ʆʜʥʘʢʦ, ʩʫʜʷ ʧʦ ʚʩʝʤʫ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʷʚʣʷʶʪʩʷ ʢʘʢ ʤʠʥʠʤʫʤ 

ʯʘʩʪʠʯʥʦ ʩʣʝʜʩʪʚʠʝʤ, ʘ ʥʝ ʧʨʠʯʠʥʦʡ ʥʠʟʢʦʡ ʚʠʨʫʩʥʦʡ ʥʘʛʨʫʟʢʠ ʫ çʵʣʠʪʥʳʭ ʢʦʥʪʨʦʣʣʝʨʦʚè 

(Harari 2004, Potter 2007, Tilton 2007). 

ɺʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʊ-ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ 

CD4-ʣʠʤʬʦʮʠʪʘʤʠ, ʷʚʣʷʝʪʩʷ ʠʩʪʦʱʝʥʠʝ ʠʤʤʫʥʠʪʝʪʘ, ʢʦʪʦʨʦʝ ʫʞʝ ʙʳʣʦ ʦʧʠʩʘʥʦ ʜʣʷ 

ʣʠʤʬʦʮʠʪʦʚ CD8+. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʣʠʤʬʦʮʠʪʦʚ CD4+ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʤʦʣʝʢʫʣʳ, 

ʠʥʛʠʙʠʨʫʶʱʠʝ PD-1 (D'Souza 2007). ɿʘ ʧʦʪʝʨʶ ʬʫʥʢʮʠʠ ʣʠʤʬʦʮʠʪʦʚ CD4+ ʦʪʚʝʯʘʶʪ 

ʥʝʩʢʦʣʴʢʦ ʠʥʛʠʙʠʨʫʶʱʠʭ, ʩʠʥʝʨʛʠʯʝʩʢʠ ʜʝʡʩʪʚʫʶʱʠʭ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ. ɺ ʪʦʤ ʯʠʩʣʝ 

ʩʣʝʜʫʝʪ ʫʧʦʤʷʥʫʪʴ CTLA-4 ʠ TIM-3 (Jones 2008, Kassu 2010). ɹr ʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ  

ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʪʘʢʦʡ ʤʝʜʠʘʪʦʨ, ʢʘʢ ʮʠʪʦʢʠʥ ʀʃ-10 (Clerici 1994, Brockman 2009). 

ɹʣʦʢʘʜʘ ʨʝʮʝʧʪʦʨʦʚ ʢ ʀʃ-10 ʧʦʩʨʝʜʩʪʚʦʤ ʘʥʪʠʪʝʣ ʧʨʠʚʦʜʠʣʘ ʢ ʫʩʠʣʝʥʠʶ ʧʨʦʣʠʬʝʨʘʮʠʠ 

ʊ-ʣʠʤʬʦʮʠʪʦʚ CD4+, ʘ ʪʘʢʞʝ ʢ ʧʦʚʳʰʝʥʠʶ ʩʝʢʨʝʮʠʠ ʀʃ-2 ʠ ʠʥʪʝʨʬʝʨʦʥʘ-7. 



42 ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʊ-ʣʠʤʬʦʮʠʪʳ-ʩʫʧʨʝʩʩʦʨʳ (Tʩ) 
ʈʝʛʫʣʷʪʦʨʥʳʝ ʊ-ʣʠʤʬʦʮʠʪʳ, ʢʦʪʦʨʳʝ ʥʝʩʫʪ ʥʘ ʩʚʦʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʮʝʧʪʦʨʳ CD4 ʠ CD25, 

ʜʠʬʬʝʨʝʥʮʠʨʫʶʪʩʷ ʚ ʪʠʤʫʩʝ (ʈʠʩʫʥʦʢ 6). ʆʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʨʘʞʝʥʥʦʡ ʩʫʧʨʝʩʩʠʚʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ (= ʊ-ʩʫʧʨʝʩʩʦʨʳ): ʠʥʛʠʙʠʨʫʶʪ ʘʢʪʠʚʘʮʠʶ, ʧʨʦʣʠʬʝʨʘʮʠʶ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʮʝʣʦʛʦ ʨʷʜʘ ʢʣʝʪʦʢ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʊ-ʣʠʤʬʦʮʠʪʦʚ CD4+ ʠ CD8+, ɽʂ-ʢʣʝʪʦʢ, 

B-ʣʠʤʬʦʮʠʪʦʚ ʠ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʠʨʫʶʱʠʭ ʢʣʝʪʦʢ, ʪʘʢʠʭ ʢʘʢ ʜʝʥʜʨʠʪʥʳʝ ʢʣʝʪʢʠ  ʠ ʤʘʢʨʦʬʘʛʠ 

(Imamichi 2012, Josefowicz 2012). ʆʥʠ ʟʘʱʠʱʘʶʪ ʦʨʛʘʥʠʟʤ ʦʪ ʚʨʝʜʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, 

ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʢʣʝʪʢʠ, ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʠʣʠ ʦʨʛʘʥʠʟʤʳ-ʢʦʤʤʝʥʩʘʣʳ 

(Josefowicz 2012). ʆʥʠ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʟʘʱʠʪʫ ʦʪ ʘʫʪʦʠʤʤʫʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠʣʠ 

ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ. 

ʈʦʣʴ Tʩ ʚ ʧʘʪʦʛʝʥʝʟʝ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʷʚʣʷʝʪʩʷ ʦʙʣʘʩʪʴʶ ʠʥʪʝʥʩʠʚʥʦʛʦ ʠʟʫʯʝʥʠʷ ʠ 

ʦʙʩʫʞʜʝʥʠʷ. ʀʤʝʶʪʩʷ ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ ʜʘʥʥʳʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʧʦʣʴʟʝ ʠ ʚʨʝʜʝ ʊʩ ʧʨʠ 

ʨʘʟʚʠʪʠʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ. ʊʘʢ ʚ ʦʪʜʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ ʦʧʠʩʘʥʦ ʢʘʢ ʧʦʚʳʰʝʥʠʝ, ʪʘʢ 

ʠ ʧʦʥʠʞʝʥʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʨʘʟʣʠʯʠʡ ʫʨʦʚʥʷ ʊʩ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ɺʀʏ-ʠʥʬʝʢʮʠʝʡ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʜʦʨʦʚʳʤʠ ʣʠʮʘʤʠ (Seddiki 2008). ʕʪʠ ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

ʨʘʟʣʠʯʠʝʤ ʠʩʧʦʣʴʟʫʝʤʳʭ ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʤʘʨʢʝʨʦʚ ʠʣʠ ʤʝʪʦʜʦʚ ʧʦʜʩʯʝʪʘ ʣʠʤʬʦʮʠʪʦʚ 

(ʧʨʦʮʝʥʪʥʦʝ ʠʣʠ ʘʙʩʦʣʶʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ). ʊʘʢʞʝ ʠʛʨʘʝʪ ʨʦʣʴ ʩʪʘʜʠʷ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʠ ʦʪʜʝʣ 

ʦʨʛʘʥʠʟʤʘ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʚʦʜʠʪʩʷ ʠʟʤʝʨʝʥʠʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʪʘʣʦ ʧʦʥʷʪʥʦ, 

ʯʪʦ ʧʨʠ ʨʘʟʚʠʪʠʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʘʙʩʦʣʶʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʊʩ ʩʥʠʞʘʝʪʩʷ, ʦʜʥʘʢʦ ʠʭ 

ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʨʝʜʠ ʢʣʝʪʦʢ CD4+ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʌʫʥʢʮʠʷ ʊʩ ʧʨʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ, 

ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ (Angin 2012, Mendez-Lagares 2012, Simonetta 2012). ɺ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʪʩʫʪʩʪʚʫʶʪ ʜʘʥʥʳʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʪʦʤ, ʯʪʦ ʊʩ ʦʩʣʘʙʣʷʶʪ 

ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʥʘ ɺʀʏ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʜʘʚʥʦ ʙʳʣʠ ʚʧʝʨʚʳʝ ʚʳʜʝʣʝʥʳ ɺʀʏ-ʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʊ-ʩʫʧʨʝʩʩʦʨʳ (Angin 2012). ɼʘʥʥʳʡ ʢʣʝʪʦʯʥʳʡ ʪʠʧ ʩʣʝʜʫʝʪ ʠʟʫʯʠʪʴ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ, ʧʨʝʞʜʝ 

ʯʝʤ ʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʣʝʯʝʥʠʷ ɺʀʏ-ʠʥʬʝʢʮʠʠ.  

 

ʊʭ17-ʣʠʤʬʦʮʠʪʳ 
Tʭ17-ʣʠʤʬʦʮʠʪʳ ʨʘʟʚʠʚʘʶʪʩʷ ʠʟ ʥʘʠʚʥʳʭ CD4-ʢʣʝʪʦʢ ʚ ʪʠʤʫʩʝ (ʈʠʩ. 1). ʆʥʠ ʧʦʣʫʯʠʣʠ ʩʚʦʝ 

ʥʘʟʚʘʥʠʝ ʦʪ ʮʠʪʦʢʠʥʘ ʀʃ-17, ʢʦʪʦʨʳʡ ʩʝʢʨʝʪʠʨʫʶʪ ʵʪʠ ʢʣʝʪʢʠ (ʚ ʵʪʦʤ ʯʘʩʪʠʯʥʦ ʟʘʢʣʶʯʘʝʪʩʷ 

ʠʭ ʬʫʥʢʮʠʷ). ʆʥʠ ʟʘʱʠʱʘʶʪ ʦʨʛʘʥʠʟʤ ʦʪ ʨʷʜʘ ʧʘʪʦʛʝʥʦʚ, ʧʨʠʯʝʤ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʠ ʢʦʞʝ. ʕʪʦ ʫʜʘʝʪʩʷ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʚʚʠʜʫ ʥʘʣʠʯʠʷ ʭʦʤʠʥʛʦʚʳʭ ʨʝʮʝʧʪʦʨʦʚ CCR6 (Elhed 2010). 

ʌʫʥʢʮʠʷ Tʭ17-ʣʠʤʬʦʮʠʪʦʚ ʧʨʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʠʟʫʯʝʥʘ ʧʦʣʥʦʩʪʴʶ. ʀʭ 

ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʨʷʤʦʤʫ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʤʫ ʜʝʡʩʪʚʠʶ ʦʮʝʥʠʚʘʝʪʩʷ ʨʘʟʣʠʯʥʳʤ ʦʙʨʘʟʦʤ 

(Brenchley 2008, Yue 2008). ʌʘʢʪ ʥʘʣʠʯʠʷ ʠʣʠ ʦʪʩʫʪʩʪʚʠʷ ɺʀʏ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʊʭ17-

ʣʠʤʬʦʮʠʪʦʚ, ʚʦʟʤʦʞʥʦ, ʟʘʚʠʩʠʪ ʦʪ ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ. ɼʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʠʤʝʶʱʠʭʩʷ 

ʜʘʥʥʳʭ ʦʪʥʦʩʠʪʩʷ ʢ ʙʘʨʴʝʨʥʦʡ ʬʫʥʢʮʠʠ ʵʪʠʭ ʢʣʝʪʦʢ, ʚʳʧʦʣʥʷʝʤʦʡ ʚ ʢʠʰʝʯʥʠʢʝ. ʉʣʝʜʫʝʪ 

ʧʦʥʠʤʘʪʴ, ʯʪʦ ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʢʠʰʝʯʥʠʢʘ ʥʘʜʝʞʥʦ ʟʘʱʠʱʘʝʪ ʦʪ ʧʨʦʥʠʢʥʦʚʝʥʠʷ 

ʧʘʪʦʛʝʥʦʚ. ʆʜʥʘʢʦ ʫ ɺʀʏ-ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʯʝʪʢʦʝ ʩʥʠʞʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ Tʭ17-ʣʠʤʬʦʮʠʪʦʚ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʪʦʣʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ, ʯʪʦ ʚʝʜʝʪ ʢ 

ʦʩʣʘʙʣʝʥʠʶ ʝʝ ʙʘʨʴʝʨʥʦʡ ʬʫʥʢʮʠʠ (Brenchley 2008). ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʥʦʩ 

ʤʠʢʨʦʙʥʳʭ ʩʫʙʩʪʘʥʮʠʡ ʚ ʢʨʦʚʴ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʩʠʣʝʥʠʶ ʠʤʤʫʥʥʦʡ ʘʢʪʠʚʘʮʠʠ (ʩʤ. ʨʘʟʜʝʣ 

çɸʢʪʠʚʘʮʠʷ ʠʤʤʫʥʠʪʝʪʘè). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, Tʭ17-ʣʠʤʬʦʮʠʪʳ ʥʘʧʨʷʤʫʶ ʫʯʘʩʪʚʫʶʪ ʚ 

ʬʝʥʦʤʝʥʝ ʠʤʤʫʥʥʦʡ ʘʢʪʠʚʘʮʠʠ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʧʦʩʣʝ ʥʘʯʘʣʘ ɸʈʊ ʫʨʦʚʝʥʴ Tʭ17 ʚ ʢʠʰʝʯʥʠʢʝ 

ʤʦʞʝʪ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴʩʷ, ʦʜʥʘʢʦ ʥʝ ʜʦ ʪʦʛʦ ʫʨʦʚʥʷ, ʢʦʪʦʨʳʡ ʥʘʙʣʶʜʘʝʪʩʷ ʫ ʟʜʦʨʦʚʳʭ ʣʠʮ 

(Macal 2008, Kim 2013). ʇʨʠ ʚʚʝʜʝʥʠʠ ʀʃ-21 ɺʀʆ-ʠʥʬʠʮʠʨʦʚʘʥʥʳʤ ʤʘʢʘʢʘʤ-ʨʝʟʫʩ ʪʘʢʞʝ 

ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʊʭ17, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʟʘʱʠʪʥʦʡ 

ʬʫʥʢʮʠʠ ʢʠʰʝʯʥʠʢʘ. (Pallikkuth 2013). 

 

ɻʫʤʦʨʘʣʴʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ 
ʆʙʨʘʟʦʚʘʥʠʝ ɺ-ʣʠʤʬʦʮʠʪʦʚ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ʅʘ 

ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʦʙʨʘʟʫʶʪʩʷ ʟʨʝʣʳʝ ɺ-ʢʣʝʪʢʠ, ʢʦʪʦʨʳʝ ʧʦʢʠʜʘʶʪ ʢʦʩʪʥʳʡ ʤʦʟʛ ʠ ʤʠʛʨʠʨʫʶʪ 



ʇʘʪʦʛʝʥʝʟ ɺʀʏ-ʠʥʬʝʢʮʠʠ 43 

 

ʚʦ ʚʪʦʨʠʯʥʳʝ ʣʠʤʬʦʠʜʥʳʝ ʦʨʛʘʥʳ (ʩʝʣʝʟʝʥʢʘ, ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʠ ʧʝʡʝʨʦʚʳ ʙʣʷʰʢʠ 

ʢʠʰʝʯʥʠʢʘ). ʇʦʩʣʝ ʢʦʥʪʘʢʪʘ ʩ ʘʥʪʠʛʝʥʦʤ ʥʘʯʠʥʘʝʪʩʷ ʬʘʟʘ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ, ʢʦʪʦʨʘʷ 

ʚʝʜʝʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. ɺʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʵʪʦʤ ʧʣʘʟʤʦʮʠʪʳ 

ʩʠʥʪʝʟʠʨʫʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʘʥʪʠʪʝʣʘ. ʅʘʙʣʶʜʘʝʤʘʷ ʧʨʠ ʵʪʦʤ ʨʝʢʦʤʙʠʥʘʮʠʷ ʣʝʛʢʠʭ ʠ 

ʪʷʞʝʣʳʭ ʮʝʧʝʡ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʚ ʦʯʝʥʴ ʥʘʧʦʤʠʥʘʝʪ ʘʥʘʣʦʛʠʯʥʳʡ ʧʨʦʮʝʩʩ, ʧʨʦʠʩʭʦʜʷʱʠʡ ʚ 

ʊ-ʢʣʝʪʦʯʥʳʭ ʨʝʮʝʧʪʦʨʘʭ (ʩʤ. ʨʘʟʜʝʣ çʊ-ʣʠʤʬʦʮʠʪʳ CD8+è). ɺʳʜʝʣʷʶʪ ʥʝʡʪʨʘʣʠʟʫʶʱʠʝ ʠ 

ʥʝ ʥʝʡʪʨʘʣʠʟʫʶʱʠʝ ʘʥʪʠʪʝʣʘ. ʅʝʡʪʨʘʣʠʟʘʮʠʷ ʩʯʠʪʘʝʪʩʷ ʦʩʥʦʚʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʙʦʨʴʙʳ ʩ 

ʧʘʪʦʛʝʥʦʤ, ʝʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʣʦʢʠʨʦʚʢʘ ʢʣʝʪʦʯʥʦʛʦ ʨʝʮʝʧʪʦʨʘ ʠʣʠ ʬʫʟʠʦʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʚʠʨʫʩʘ (Corti 2013). ʅʝʥʝʡʪʨʘʣʠʟʫʶʱʠʝ ʘʥʪʠʪʝʣʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʟʘʱʠʪʝ ʦʪ ʧʘʪʦʛʝʥʦʚ, ʢ 

ʧʨʠʤʝʨʫ, ʧʫʪʝʤ ʨʝʢʨʫʪʠʥʛʘ ʵʬʬʝʢʪʦʨʥʳʭ ʢʣʝʪʦʢ ʠʣʠ ʢʦʤʧʣʝʤʝʥʪʘ (Corti 2013). 

ʇʨʠ ʝʩʪʝʩʪʚʝʥʥʦʤ ʪʝʯʝʥʠʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʩʥʘʯʘʣʘ ʧʨʦʠʩʭʦʜʠʪ ʠʥʜʫʢʮʠʷ ʩʠʥʪʝʟʘ 

ʥʝʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʘʥʪʠʪʝʣ (ʥʅɸʊ) ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʘʥʪʠʪʝʣ (ʅɸʊ) ʢ 

ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʚʠʨʫʩʥʦʤʫ ʰʪʘʤʤʫ. ʀʭ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʧʦʩʣʝ 

ʠʥʬʠʮʠʨʦʚʘʥʠʷ (ʜʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʩʪ ʥʘ ɺʀʏ), ʧʨʠ ʵʪʦʤ ʚʠʨʫʩ ʚʩʝʛʜʘ ʥʘ ʰʘʛ ʚʧʝʨʝʜʠ 

ʘʥʪʠʪʝʣ: ʧʦʩʪʦʷʥʥʦ ʧʨʦʠʩʭʦʜʷʪ ʤʫʪʘʮʠʠ çʫʩʢʦʣʴʟʘʥʠʷ ʦʪ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘè. ɺʩʣʝʜʩʪʚʠʝ 

ʵʪʦʛʦ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʠʥʬʝʢʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ  

ʙʝʣʢʘ env (Frost 2005). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʘʥʪʠʪʝʣʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʣʘʙʳʡ 

ʢʦʥʪʨʦʣʴ ʚʠʨʝʤʠʠ.  

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʪʢʨʳʪʠʝ ʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʘʥʪʠʪʝʣ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ (ʰʅɸʊ) ʚ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʚʳʟʚʘʣʦ ʥʦʚʫʶ ʚʦʣʥʫ ʦʧʪʠʤʠʟʤʘ. ɼʦʣʷ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ, ʫ ʢʦʪʦʨʳʭ ʚ ʭʦʜʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʦʙʨʘʟʫʶʪʩʷ ʰʅɸʊ, ʜʦʩʪʠʛʘʝʪ 20%, ʵʪʠ ʘʥʪʠʪʝʣʘ ʵʬʬʝʢʪʠʚʥʦ ʜʝʡʩʪʚʫʶʪ ʧʨʦʪʠʚ 

ʨʘʟʣʠʯʥʳʭ ʰʪʘʤʤʦʚ ɺʀʏ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʰʅɸʊ ʦʙʨʘʟʫʶʪʩʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ 

ʟʘʙʦʣʝʚʘʥʠʷ: ʢʘʢ ʤʠʥʠʤʫʤ ʯʝʨʝʟ 2 ʛʦʜʘ ʧʦʩʣʝ ʠʥʬʠʮʠʨʦʚʘʥʠʷ (Kwong 2013). ʄʠʰʝʥʴʶ 

ʰʅɸʊ ʷʚʣʷʝʪʩʷ ʚʠʨʫʩʥʳʡ çʰʠʧè ɺʀʏ-1, ʪʨʠʤʝʨʥʳʡ ʛʝʪʝʨʦʜʠʤʝʨ, ʩʦʩʪʦʷʱʠʡ ʠʟ gp120 env ʠ 

ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʛʦ ʛʣʠʢʦʧʨʦʪʝʠʥʘ gp41. ʏʘʱʝ ʚʩʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʩʚʷʟʳʚʘʥʠʝ ʰʅɸʊ ʩ ʦʜʥʦʡ 

ʠʟ ʯʝʪʳʨʝʭ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʪʨʫʢʪʫʨ (Kwong 2012). ʇʨʠ ʵʪʦʤ ʘʥʪʠʪʝʣʘ, ʥʘʧʨʘʚʣʝʥʥʳʝ 

ʧʨʦʪʠʚ ʫʯʘʩʪʢʘ ʩʚʷʟʳʚʘʥʠʷ CD4, ʨʘʩʧʦʟʥʘʶʪ ʫʯʘʩʪʦʢ ʩʚʷʟʳʚʘʥʠʷ ʨʝʮʝʧʪʦʨʦʚ CD4 ʩ gp120. 

ɸʥʪʠʪʝʣʘ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʧʨʦʪʠʚ ʚʘʨʠʘʙʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ V1 ʠʣʠ V2, ʯʘʩʪʦ ʨʘʩʧʦʟʥʘʶʪ 

ʛʣʠʢʦʧʝʧʪʠʜʥʳʡ ʵʧʠʪʦʧ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚʦʢʨʫʛ ʘʤʠʥʦʢʠʩʣʦʪʳ ɸʩʥ160 ʙʝʣʢʘ gp120. 

ɸʥʪʠʪʝʣʘ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʧʨʦʪʠʚ V3, ʨʘʩʧʦʟʥʘʶʪ ʵʧʠʪʦʧʳ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʘʤʠʥʦʢʠʩʣʦʪʫ 

ɸʩʥ332 ʚ ʙʝʣʢʝ gp120. ɸʥʪʠʪʝʣʘ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʧʨʦʪʠʚ çʤʝʤʙʨʘʥʦ-ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ 

ʚʥʝʰʥʝʛʦ ʫʯʘʩʪʢʘè (MPER), ʨʘʩʧʦʟʥʘʶʪ ʫʯʘʩʪʦʢ gp41, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʧʨʦʢʩʠʤʘʣʴʥʝʝ 

ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʡ ʦʙʣʘʩʪʠ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʵʪʠʭ ʰʅɸʊ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ ʥʝ ʦʙʨʘʟʫʶʪʩʷ ʧʨʠ ʧʝʨʚʠʯʥʦʤ ʢʦʥʪʘʢʪʝ ʩ 

ʘʥʪʠʛʝʥʦʤ: ʧʦʩʣʝ ʧʝʨʚʠʯʥʦʛʦ ʢʦʥʪʘʢʪʘ ʩ ʘʥʪʠʛʝʥʦʤ ʜʦʣʞʥʦ ʧʨʦʠʟʦʡʪʠ ʠʭ ʧʦʩʪʝʧʝʥʥʦʝ 

ʩʦʟʨʝʚʘʥʠʝ ʧʨʠ ʜʘʣʴʥʝʡʰʠʭ ʢʦʥʪʘʢʪʘʭ ʩ ʘʥʪʠʛʝʥʘʤʠ (Kwong 2013). ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʥʪʠʛʝʥ ʥʝ ʦʩʪʘʝʪʩʷ ʩʪʘʙʠʣʴʥʳʤ. ʉʦʟʨʝʚʘʥʠʝ ʰʅɸʊ ʧʨʦʠʩʭʦʜʠʪ, ʩʢʦʨʝʝ ʚʩʝʛʦ, 

ʥʘ ʬʦʥʝ ʧʦʩʪʦʷʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʥʫʢʣʝʦʪʠʜʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʝʥʘ ʝnv. ʇʨʦʮʝʩʩ 

ʩʦʟʨʝʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʥʘʩʪʦʣʴʢʦ ʩʣʦʞʥʳʤ, ʯʪʦ ʝʛʦ ʪʷʞʝʣʦ ʠʥʜʫʮʠʨʦʚʘʪʴ ʚʘʢʮʠʥʘʮʠʝʡ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʥʘʫʯʥʦʡ ʮʝʣʴʶ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʩʦʟʨʝʚʘʥʠʷ ʧʨʦʜʦʣʞʘʝʪʩʷ ʦʪ ʥʝʩʢʦʣʴʢʠʭ 

ʤʝʩʷʮʝʚ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ (Gray 2011). ʉʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ, ʚʦ-ʧʝʨʚʳʭ, ɺʀʏ-ʠʥʬʝʢʮʠʷ 

ʩʘʤʘ ʧʦ ʩʝʙʝ ʚʝʜʝʪ ʢ ʥʘʨʫʰʝʥʠʶ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. ɺʦ-ʚʪʦʨʳʭ, ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ 

ʩʚʦʡʩʪʚʘʤʠ ʩʘʤʦʛʦ ʙʝʣʢʘ ʝnv, ʧʦʩʢʦʣʴʢʫ ʫ ʟʜʦʨʦʚʳʭ ʚʟʨʦʩʣʳʭ ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʤ ʚʚʦʜʠʣʘʩʴ 

ʚʘʢʮʠʥʘ ʝnv, ʧʨʦʜʫʢʮʠʷ ʰʅɸʊ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʜʢʦ. ɺ-ʪʨʝʪʴʠʭ, ʦʯʝʥʴ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʰʅɸʊ 

ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʪʦʣʴʢʦ ʥʘ ʬʦʥʝ ʢʦ-ʵʚʦʣʶʮʠʠ ʚʠʨʫʩʘ ʠ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. ʀʥʪʝʨʝʩʝʥ ʪʦʪ 

ʬʘʢʪ, ʯʪʦ ʰʅɸʊ ʠʥʦʛʜʘ ʚʦʟʥʠʢʘʶʪ ʚ ʦʪʚʝʪ ʠʤʝʥʥʦ ʥʘ ʪʦʪ ʫʯʘʩʪʦʢ ʘʤʠʥʦʢʠʩʣʦʪʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʠʟʦʰʣʘ ʤʫʪʘʮʠʷ çʫʩʢʦʣʴʟʘʥʠʷ ʦʪ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘè 

(Kwong 2013). ʇʨʝʜʳʜʫʱʠʝ ʧʦʧʳʪʢʠ ʠʥʜʫʮʠʨʦʚʘʪʴ ʩʠʥʪʝʟ ʰʅɸʊ ʧʫʪʝʤ ʚʘʢʮʠʥʘʮʠʠ ʙʳʣʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟʫʩʧʝʰʥʳ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ ʬʘʢʪʦʤ, ʯʪʦ ʝʱʝ ʥʝ ʥʘʡʜʝʥ 

ʥʝʦʙʭʦʜʠʤʳʡ ʠʤʤʫʥʦʛʝʥ. ʆʜʥʘʢʦ ʵʪʘ ʪʝʤʘ ʠʥʪʝʥʩʠʚʥʦ ʠʟʫʯʘʝʪʩʷ (Kwong 2013). 

ʅʘʨʷʜʫ ʩ ʠʥʜʫʢʮʠʝʡ ʩʠʥʪʝʟʘ ʰʅɸʊ ʧʫʪʝʤ ʚʘʢʮʠʥʘʮʠʠ, ʫʯʝʥʳʝ ʜʫʤʘʶʪ ʥʘʜ ʨʘʟʨʘʙʦʪʢʦʡ 

ʪʘʢʦʛʦ ʤʝʪʦʜʘ, ʢʘʢ ʧʘʩʩʠʚʥʦʝ ʚʚʝʜʝʥʠʝ ʰʅɸʊ ʩ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʟʘʨʘʞʝʥʠʷ. ʕʪʘ ʩʭʝʤʘ 
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ʫʞʝ ʦʧʨʦʙʦʚʘʥʘ ʥʘ ʛʫʤʘʥʠʟʠʨʦʚʘʥʥʳʭ ʤʳʰʘʭ ʠ ʤʘʢʘʢʘʭ (Moldt 2012, Horwitz 2013). 

ʂʣʠʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʫʶʪ, ʦʜʥʘʢʦ ʧʣʘʥʠʨʫʶʪʩʷ ʧʝʨʚʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 1 ʬʘʟʳ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʘ ʬʦʥʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʧʦ ʵʪʦʤʫ ʧʦʚʦʜʫ ʵʡʬʦʨʠʠ, 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʷʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫ çʵʣʠʪʥʳʭ ʢʦʥʪʨʦʣʣʝʨʦʚè ʰʅɸʊ 

ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʨʝʞʝ, ʯʝʤ ʫ çʧʨʦʛʨʝʩʩʦʨʦʚè ʩ ʚʠʨʝʤʠʝʡ (Bailey 2006, Pereyra 2008, Lambotte 

2009, Doria-Rose 2010). ʈʝʟʫʣʴʪʘʪʳ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʰʅɸʊ ʦʙʳʯʥʦ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʚʳʩʦʢʦʡ ʚʠʨʫʩʥʦʡ ʥʘʛʨʫʟʢʦʡ, ʪʦ ʝʩʪʴ ʵʪʠ 

ʘʥʪʠʪʝʣʘ ʥʝ ʟʘʱʠʱʘʶʪ ʦʪ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ (Deeks 2006, Sather 2009, Euler 

2010). 

 

ʀʤʤʫʥʠʪʝʪ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ 
ʇʦʩʢʦʣʴʢʫ ɺʀʏ-ʠʥʬʝʢʮʠʷ ʧʨʦʥʠʢʘʝʪ ʚ ʦʨʛʘʥʠʟʤ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʯʝʨʝʟ ʩʣʠʟʠʩʪʳʝ 

ʦʙʦʣʦʯʢʠ (ʯʘʱʝ ʚʩʝʛʦ ʚʣʘʛʘʣʠʱʘ ʠʣʠ ʧʨʷʤʦʡ ʢʠʰʢʠ), ʚʠʨʫʩ ʜʦʣʞʝʥ ʟʘ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ 

ʧʨʦʥʠʢʘʪʴ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʠʤʤʫʥʥʦʡ ʟʘʱʠʪʳ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ. çʃʠʤʬʦʠʜʥʘʷ ʪʢʘʥʴ 

ʢʠʰʝʯʥʠʢʘè (GALT) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʠʤʤʫʥʥʳʡ ʦʨʛʘʥ ʚ ʯʝʣʦʚʝʯʝʩʢʦʤ 

ʦʨʛʘʥʠʟʤʝ. ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ GALT ʙʦʛʘʪʘ ʣʠʤʬʦʮʠʪʘʤʠ CD4+, ʦʥʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ɺʀʏ. ʄʘʩʩʠʚʥʦʝ ʠʩʪʦʱʝʥʠʝ ʣʠʤʬʦʮʠʪʦʚ CD4+ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ 

ɺʀʏ-ʠʥʬʝʢʮʠʠ ʚʝʜʝʪ ʢ ʤʠʢʨʦʙʥʦʡ ʪʨʘʥʩʣʦʢʘʮʠʠ, ʢʦʪʦʨʘʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʝʜʝʪ ʢ 

ʫʩʠʣʝʥʥʦʡ ʘʢʪʠʚʘʮʠʠ ʠʤʤʫʥʠʪʝʪʘ (Brenchley 2004+2006). ʕʪʦ ʪʠʧʠʯʥʦ ʜʣʷ ʭʨʦʥʠʯʝʩʢʦʡ 

ɺʀʏ-ʠʥʬʝʢʮʠʠ (ʩʤ. ʨʘʟʜʝʣ çɸʢʪʠʚʘʮʠʷ ʠʤʤʫʥʠʪʝʪʘè). 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʳʣʦ ʦʧʠʩʘʥʦ, ʯʪʦ T-ʢʣʝʪʦʯʥʳʡ ʦʪʚʝʪ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ 

ʪʘʢʞʝ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʢʦʥʪʨʦʣʝʤ ʚʠʨʝʤʠʠ (Shacklett 2011). ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʚ 

ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʢʘʭ, ʢʨʦʤʝ ʚʩʝʛʦ ʧʨʦʯʝʛʦ, ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚʠʨʫʩ-ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʊ-ʢʣʝʪʢʠ. 

ʆʙʠʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ɺʀʏ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʣʠʤʬʦʮʠʪʦʚ CD8+ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʧʨʷʤʦʡ 

ʢʠʰʢʠ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʡ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʫʞʝ ʧʦʜʪʚʝʨʞʜʝʥʦ (Shacklett 2003, Ibarrondo 2005), 

ʧʨʠʯʝʤ ʠʥʦʛʜʘ ʜʘʞʝ ʚʳʷʚʣʷʝʪʩʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʚʠʨʫʩʥʦʡ ʥʘʛʨʫʟʢʦʡ ʠ 

ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ ʊ-ʢʣʝʪʦʯʥʦʛʦ ʦʪʚʝʪʘ CD8+ (Critchfield 2008). 

ɼʣʷ çʵʣʠʪʥʳʭ ʢʦʥʪʨʦʣʣʝʨʦʚè ʭʘʨʘʢʪʝʨʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʩʠʣʝʥʠʝ ʊ-ʢʣʝʪʦʯʥʦʛʦ ʦʪʚʝʪʘ, 

ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ CD8-ʣʠʤʬʦʮʠʪʘʤʠ, ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʧʨʷʤʦʡ ʢʠʰʢʠ. ʕʪʦ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʩʠʣʝʥʠʝʤ ʵʬʬʝʢʪʦʨʥʦʡ ʬʫʥʢʮʠʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ çʧʨʦʛʨʝʩʩʦʨʘʤʠè, ʦʜʥʘʢʦ 

ʨʘʟʣʠʯʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʊ-ʢʣʝʪʦʯʥʦʛʦ ʦʪʚʝʪʘ CD8+ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʫ ʪʝʭ ʞʝ 

ʧʘʮʠʝʥʪʦʚ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ (Ferre 2009). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʤʥʦʛʠʭ çʢʦʥʪʨʦʣʣʝʨʦʚè 

ʭʘʨʘʢʪʝʨʝʥ ʩʠʣʴʥʳʡ, ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʦʪʚʝʪ ʊ-ʣʠʤʬʦʮʠʪʦʚ CD8+ (ʘ ʪʘʢʞʝ CD4+), 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ ʢʠʰʝʯʥʠʢʘ, ʦʜʥʘʢʦ ʵʪʦ ʥʝ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʦʙʱʝʡ ʢʘʨʪʠʥʝ, 

ʥʘʙʣʶʜʘʝʤʦʡ ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʊ-ʣʠʤʬʦʮʠʪʦʚ 

CD4+ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʠ ʭʦʨʦʰʠʤ ʢʦʥʪʨʦʣʝʤ ʚʠʨʝʤʠʠ, ʦʜʥʘʢʦ ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʊ-ʣʠʤʬʦʮʠʪʳ CD4+ ʧʦʜʚʝʨʛʘʶʪʩʷ ʣʠʰʴ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʩʪʠʤʫʣʷʮʠʠ (ʚ ʦʪʚʝʪ 

ʥʘ ʘʥʪʠʛʝʥʳ ɺʀʏ ʩʪʠʤʫʣʷʮʠʷ ʥʝ ʧʨʦʠʩʭʦʜʠʪ) (Loke 2010). 

ʉʦʜʝʨʞʘʥʠʝ ɽʂ-ʢʣʝʪʦʢ ʚ ʢʠʰʝʯʥʠʢʝ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʡ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʩʥʠʞʘʝʪʩʷ. ʆʜʥʘʢʦ ʫ 

çʢʦʥʪʨʦʣʣʝʨʦʚè ʵʪʘ ʧʦʜʛʨʫʧʧʘ ʢʣʝʪʦʢ ʷʚʣʷʝʪʩʷ ʩʪʘʙʠʣʴʥʦʡ. ʀʥʪʝʨʝʩʝʥ ʪʦʪ ʬʘʢʪ, ʯʪʦ 

ʩʦʜʝʨʞʘʥʠʝ ɽʂ-ʢʣʝʪʦʢ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪʩʷ ʫ ʪʝʭ ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʧʨʦʚʝʜʝʥʠʝ ʘʜʝʢʚʘʪʥʦʡ ɸʈʊ, ʥʝ ʠʤʝʶʪ ʧʦʣʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʫʨʦʚʥʷ ʢʣʝʪʦʢ CD4+. ɺ ʵʪʦʡ 

ʩʠʪʫʘʮʠʠ ʚʦʟʤʦʞʥʦ ʢʦʤʧʝʥʩʘʪʦʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ɽʂ-ʢʣʝʪʦʢ ʚ ʢʠʰʝʯʥʠʢʝ ʚ 

ʧʦʧʳʪʢʝ ʚʳʨʦʚʥʷʪʴ CD4-ʢʣʝʪʦʯʥʳʡ ʜʝʬʠʮʠʪ (Sips 2012). ʋ ɸʈʊ-ʥʘʠʚʥʳʭ ʧʘʮʠʝʥʪʦʚ ʤʦʞʥʦ 

ʥʘʙʣʶʜʘʪʴ ʥʘʢʦʧʣʝʥʠʝ ʧʣʘʟʤʦʮʠʪʦʠʜʥʳʭ ɼʂ ʚ ʪʝʨʤʠʥʘʣʴʥʳʭ ʦʪʜʝʣʘʭ ʧʦʜʚʟʜʦʰʥʦʡ ʢʠʰʢʠ 

ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ ʠʥʪʝʨʬʝʨʦʥʘ-Ŭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʣʘʟʤʦʮʠʪʦʠʜʥʳʝ 

ɼʂ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʛʣʠ ʙʳ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʠʤʤʫʥʥʦʡ ʘʢʪʠʚʘʮʠʠ. ʇʦʩʣʝ ʥʘʯʘʣʘ ɸʈʊ 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʦʨʤʘʣʠʟʘʮʠʷ ʦʙʦʠʭ ʧʦʢʘʟʘʪʝʣʝʡ (Lehmann 2014). 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʘʩʧʝʢʪʦʤ ʠʤʤʫʥʠʪʝʪʘ ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩʣʠʟʠʩʪʘʷ 

ʦʙʦʣʦʯʢʘ ʢʠʰʝʯʥʠʢʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʨʝʟʝʨʚʫʘʨʦʤ ɺʀʏ. ɺ ʜʚʫʭ ʢʨʫʧʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, 

ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ ʧʘʮʠʝʥʪʘʭ, ʧʦʣʫʯʘʶʱʠʭ ʵʬʬʝʢʪʠʚʥʫʶ ɸʈʊ ʠ ʠʤʝʶʱʠʭ ʚʠʨʫʩʥʫʶ ʥʘʛʨʫʟʢʫ 

ʥʠʞʝ 40 ʢʦʧʠʡ ʈʅʂ ɺʀʏ/ʤʣ, ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʥʘʣʠʯʠʝ ɺʀʏ ʚ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʝ 
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ʢʠʰʝʯʥʠʢʘ (Chun 2008, Yukl 2010). ʇʦʠʩʢ ʧʨʦʚʠʨʫʩʥʦʡ ɼʅʂ ʚ ʢʠʰʝʯʥʠʢʝ çʢʦʥʪʨʦʣʣʝʨʦʚè 

ʠʣʠ çʵʣʠʪʥʳʭ ʢʦʥʪʨʦʣʣʝʨʦʚè ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʧʨʦʚʦʜʠʣʩʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʪʦʪ ʬʘʢʪ, ʯʪʦ ʠʤʝʥʥʦ 

ʫ ʵʪʠʭ ʧʘʮʠʝʥʪʦʚ ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʳʡ ʊ-ʢʣʝʪʦʯʥʳʡ ʦʪʚʝʪ, ʤʦʞʝʪ ʢʦʩʚʝʥʥʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʘʥʪʠʛʝʥ ʚʩʝ ʝʱʝ ʥʘʭʦʜʠʪʩʷ ʚ ʵʪʠʭ ʨʝʟʝʨʚʫʘʨʘʭ (ʧʦʩʢʦʣʴʢʫ ʧʨʠ 

ʵʣʠʤʠʥʘʮʠʠ ʘʥʪʠʛʝʥʘ ʠʟ ʦʨʛʘʥʠʟʤʘ ʊ-ʢʣʝʪʦʯʥʳʡ ʦʪʚʝʪ ʜʦʣʞʝʥ ʦʩʣʘʙʝʚʘʪʴ ʚʧʣʦʪʴ ʜʦ 

ʥʝʦʧʨʝʜʝʣʷʝʤʦʛʦ ʫʨʦʚʥʷ) (Ferre 2009+2010). 

 

ɸʢʪʠʚʘʮʠʷ ʠʤʤʫʥʠʪʝʪʘ 
ɸʢʪʠʚʘʮʠʷ ʠʤʤʫʥʠʪʝʪʘ ï ʵʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ, ʟʘʧʫʩʢʘʶʱʠʭ 

ʧʨʦʜʫʢʮʠʶ ʨʘʟʣʠʯʥʳʭ ʮʠʪʦʢʠʥʦʚ ʠ ʭʝʤʦʢʠʥʦʚ, ʢʦʪʦʨʳʝ ʫʧʨʘʚʣʷʶʪ ʠʤʤʫʥʥʳʤ ʦʪʚʝʪʦʤ. ɺ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʦʩʣʝ ʫʥʠʯʪʦʞʝʥʠʷ ʚʦʟʙʫʜʠʪʝʣʷ ʵʪʘ ʩʠʩʪʝʤʘ ʩʥʦʚʘ ʚʳʢʣʶʯʘʝʪʩʷ. ʋʞʝ ʚ 

ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʳʤ ʧʨʠʟʥʘʢʦʤ ʭʨʦʥʠʯʝʩʢʦʡ 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʷʚʣʷʝʪʩʷ ʩʪʦʡʢʘʷ ʘʢʪʠʚʘʮʠʷ ʠʤʤʫʥʠʪʝʪʘ, ʢʦʪʦʨʘʷ ʠʛʨʘʝʪ 

ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʧʘʪʦʛʝʥʝʟʝ ʟʘʙʦʣʝʚʘʥʠʷ. ɺʳʨʘʞʝʥʥʦʩʪʴ ʠʤʤʫʥʥʦʡ ʘʢʪʠʚʘʮʠʠ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʷʚʣʷʝʪʩʷ ʣʫʯʰʠʤ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʤ ʤʘʨʢʝʨʦʤ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʠʨʫʩʥʦʡ ʥʘʛʨʫʟʢʠ (Miedema 2013). ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʟʘʪʨʘʛʠʚʘʝʪ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʊ-ʣʠʤʬʦʮʠʪʳ, ʢʦʪʦʨʳʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʫʩʠʣʝʥʥʦʡ ʠʤʤʫʥʥʦʡ ʘʢʪʠʚʘʮʠʠ ʵʢʩʧʨʝʩʩʠʨʫʶʪ 

ʤʘʨʢʝʨʳ CD38 ʠ HLA-DR. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʵʪʠʭ ʢʣʝʪʢʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʥʘʷ ʵʢʩʧʨʝʩʩʠʷ 

ʧʨʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʮʠʪʦʢʠʥʦʚ, ʪʘʢʠʭ ʢʘʢ ʠʥʪʝʨʬʝʨʦʥʳ I ʪʠʧʘ (ʢ ʧʨʠʤʝʨʫ, ʠʥʪʝʨʬʝʨʦʥ-Ŭ), 

ʀʃ-6, TGF-ɓ, ʀʃ-8, ʀʃ-1Ŭ ʠ ʀʃ-1ɓ, ʘ ʪʘʢʞʝ ʤʘʨʢʝʨʦʚ ʚʦʩʧʘʣʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ ʨʘʩʪʚʦʨʠʤʳʡ 

CD14, ʉʈɹ, ʮʠʩʪʘʪʠʥ C ʠ D-ʜʠʤʝʨʳ (Deeks 2011). ʋʨʦʚʝʥʴ ʵʪʠʭ ʤʘʨʢʝʨʦʚ ʧʦʚʳʰʝʥ ʥʝ ʪʦʣʴʢʦ 

ʚ ʢʨʦʚʠ. ʄʦʞʥʦ ʫʚʠʜʝʪʴ ʪʝʩʥʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʧʨʠʟʥʘʢʘʤʠ ʠʤʤʫʥʥʦʡ ʘʢʪʠʚʘʮʠʠ ʚ ʢʨʦʚʠ ʠ 

ʢʠʰʝʯʥʠʢʝ (Loke 2010). 

ʇʝʨʚʠʯʥʦʡ ʧʨʠʯʠʥʦʡ ʠʤʤʫʥʥʦʡ ʘʢʪʠʚʘʮʠʠ ʷʚʣʷʶʪʩʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʢʠʰʝʯʥʠʢʝ ʧʨʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ. ʀʩʪʦʱʝʥʠʝ ʢʣʝʪʦʢ CD4+ ʚ ʢʠʰʝʯʥʠʢʝ ʠ ʥʘʨʫʰʝʥʠʝ ʠʭ 

ʬʫʥʢʮʠʠ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʢʠʰʝʯʥʠʢʘ ʜʣʷ ʤʠʢʨʦʙʥʳʭ ʧʨʦʜʫʢʪʦʚ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʃʇʉ ʚ ʢʨʦʚʠ (Brenchley 2004, Li  2005, 

Brenchley 2006). ʃʇʉ ʘʢʪʠʚʠʨʫʝʪ ʩʠʩʪʝʤʫ ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʧʦʩʨʝʜʩʪʚʦʤ ʪʦʣʣ-

ʧʦʜʦʙʥʳʭ ʨʝʮʝʧʪʦʨʦʚ 4 ʪʠʧʘ (TLR4) (Brenchley 2006, Gordon 2010). ɼʨʫʛʠʝ ʤʠʢʨʦʙʥʳʝ 

ʧʨʦʜʫʢʪʳ, ʪʘʢʠʝ ʢʘʢ ʬʣʘʛʝʣʣʠʥ, ʧʝʧʪʠʜʦʛʣʠʢʘʥ ʠ ʫʯʘʩʪʢʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ɼʅʂ, ʙʦʛʘʪʳʝ CpG, 

ʚʳʟʳʚʘʶʪ ʠʤʤʫʥʥʫʶ ʘʢʪʠʚʘʮʠʶ ʧʦʩʨʝʜʩʪʚʦʤ ʨʝʘʢʮʠʠ ʩ TLR 2, 5 ʠ 9 ʪʠʧʦʚ (Brenchley 2006). 

ʊʦʣʴʢʦ ʥʝʜʘʚʥʦ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʣʘʟʤʦʮʠʪʦʠʜʥʳʝ ɼʂ (ʧɼʂ) ʚ ʢʠʰʝʯʥʠʢʝ 

ɺʀʏ-ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʫʚʝʣʠʯʠʚʘʶʪ ʧʨʦʜʫʢʮʠʶ ʠʥʪʝʨʬʝʨʦʥʘ-Ŭ ʧʘʨʘʣʣʝʣʴʥʦ ʩ 

ʫʩʠʣʝʥʠʝʤ ʠʤʤʫʥʥʦʡ ʘʢʪʠʚʘʮʠʠ ʚ ʢʠʰʝʯʥʠʢʝ. ʆʙʘ ʧʦʢʘʟʘʪʝʣʷ ʥʦʨʤʘʣʠʟʫʶʪʩʷ ʧʦʩʣʝ ʥʘʯʘʣʘ 

ɸʈʊ (Lehmann 2014). ɹʳʣʦ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ɺʀʏ ʩʘʤ ʧʦ ʩʝʙʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʧʨʠʯʠʥ ʘʢʪʠʚʘʮʠʠ ʠʤʤʫʥʠʪʝʪʘ. ʆʜʥʦʮʝʧʦʯʝʯʥʘʷ ʈʅʂ ɺʀʏ ʤʦʞʝʪ ʥʘʧʨʷʤʫʶ ʘʢʪʠʚʠʨʦʚʘʪʴ 

TLR 7 ʠ 8 ʪʠʧʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʧɼʂ, ʚʳʟʳʚʘʷ ʧʨʦʜʫʢʮʠʶ ʠʥʪʝʨʬʝʨʦʥʘ-Ŭ (Fonteneau 2004, 

Beignon 2005, Meier 2007). ʂʨʦʤʝ ʪʦʛʦ, ʦʜʥʦʮʝʧʦʯʝʯʥʘʷ ʈʅʂ ɺʀʏ ʤʦʞʝʪ ʘʢʪʠʚʠʨʦʚʘʪʴ 

ɽʂ-ʢʣʝʪʢʠ, ʧʨʠʯʝʤ ʵʪʦʪ ʧʨʦʮʝʩʩ ʟʘʚʠʩʠʪ ʦʪ ʤʝʞʢʣʝʪʦʯʥʳʭ ʢʦʥʪʘʢʪʦʚ ʧɼʂ ʠ ʤʦʥʦʮʠʪʦʚ (Alter 

2007). ʇʣʘʟʤʦʮʠʪʦʠʜʥʳʝ ɼʂ ʩʠʥʪʝʟʠʨʫʶʪ ʠʥʪʝʨʬʝʨʦʥʳ I ʪʠʧʘ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ ʤʝʞʜʫ ʩʠʩʪʝʤʦʡ ʚʨʦʞʜʝʥʥʦʛʦ ʠ ʧʨʠʦʙʨʝʪʝʥʥʦʛʦ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧɼʂ ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʧʨʠʦʙʨʝʪʘʶʪ 

ʨʝʬʨʘʢʪʝʨʥʦʩʪʴ ʢ ʩʪʠʤʫʣʷʮʠʠ TLR, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʩʪʘʥʦʚʢʝ ʧʨʦʜʫʢʮʠʠ ʠʥʪʝʨʬʝʨʦʥʘ-Ŭ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, ɺʀʏ ʚʳʟʳʚʘʝʪ ʠʥʜʫʢʮʠʶ ʣʠʰʴ ʯʘʩʪʠʯʥʦ ʩʦʟʨʝʚʰʠʭ ʧɼʂ, 

ʢʦʪʦʨʳʝ ʥʝ ʷʚʣʷʶʪʩʷ ʨʝʬʨʘʢʪʝʨʥʳʤʠ, ʘ ʧʨʦʜʦʣʞʘʶʪ ʧʦʩʪʦʷʥʥʳʡ ʩʠʥʪʝʟ ʠʥʪʝʨʬʝʨʦʥʘ-Ŭ 

(O'Brien 2011). 

ʉʣʝʜʩʪʚʠʝʤ ʠʤʤʫʥʥʦʡ ʘʢʪʠʚʘʮʠʠ ʷʚʣʷʝʪʩʷ ʥʘʨʘʩʪʘʶʱʘʷ ʧʦʪʝʨʷ ʣʠʤʬʦʮʠʪʦʚ CD4+ ʠ 

ʥʘʨʫʰʝʥʠʝ ɺʀʏ-ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ï ʯʪʦ ʪʘʢʞʝ ʦʧʠʩʘʥʦ ʦʪʜʝʣʴʥʦ (ʩʤ. 

ʚʳʰʝ). ʆʜʥʘʢʦ ʩʪʦʡʢʘʷ ʘʢʪʠʚʘʮʠʷ ʠʤʤʫʥʠʪʝʪʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʜʨʫʛʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʩʨʝʜʠ ʥʠʭ ʩʣʝʜʫʝʪ ʫʧʦʤʷʥʫʪʴ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʦʩʣʦʞʥʝʥʠʷ, 

ʥʝʘʣʢʦʛʦʣʴʥʳʡ ʩʪʝʘʪʦʛʝʧʘʪʠʪ, ʥʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʠ ʧʦʯʝʢ, ʦʩʪʝʦʧʦʨʦʟ, 

ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ ʠ ʥʝʡʨʦʢʦʛʥʠʪʠʚʥʳʝ ʥʘʨʫʰʝʥʠʷ (Hsue 
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2006+2009, Deeks 2011). ʅʝʩʤʦʪʨʷ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʘʥʥʳʭ, ʫʞʝ ʠʟʚʝʩʪʥʦ 

ʥʝʩʢʦʣʴʢʦ ʤʝʜʠʘʪʦʨʦʚ ʠʤʤʫʥʥʦʡ ʘʢʪʠʚʘʮʠʠ. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʩʪʨʘʪʝʛʠʡ ʚ ʙʫʜʫʱʝʤ (Miedema 2013). 
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4. ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ ʚʘʢʮʠʥʘʮʠʷ ʧʨʦʪʠʚ ɺʀʏ-1: 

ʩʦʚʨʝʤʝʥʥʳʝ ʜʘʥʥʳʝ 
 
THOMAS HARRER 

 

ɺʥʝʜʨʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʚʘʢʮʠʥʘʮʠʠ ʧʨʦʪʠʚ ɺʀʏ-1 ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʜʝʨʞʘʪʴ ʧʦʜ ʢʦʥʪʨʦʣʝʤ 

ʧʘʥʜʝʤʠʶ ɺʀʏ-1-ʠʥʬʝʢʮʠʠ. ɼʘʥʥʘʷ ʛʣʘʚʘ ʩʦʜʝʨʞʠʪ ʦʙʟʦʨ ʩʦʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ ʦ 

ʨʘʟʨʘʙʦʪʢʝ ʚʘʢʮʠʥʳ. 

 

ʀʥʜʫʢʮʠʷ ʩʠʥʪʝʟʘ ʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʘʥʪʠʪʝʣ 
 

ʇʦ ʘʥʘʣʦʛʠʠ ʩ ʜʨʫʛʠʤʠ ʚʘʢʮʠʥʘʤʠ, ʢ ʧʨʠʤʝʨʫ, ʚʘʢʮʠʥʦʡ ʧʨʦʪʠʚ ʚʠʨʫʩʘ ʛʝʧʘʪʠʪʘ ɺ, 

ʠʟʥʘʯʘʣʴʥʳʝ ʧʦʧʳʪʢʠ ʨʘʟʨʘʙʦʪʢʠ ɺʀʏ-1-ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʚʘʢʮʠʥʳ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʠʥʜʫʢʮʠ ʁ ʩʠʥʪʝʟʘ ʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʘʥʪʠʪʝʣ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʨʷʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʥʘʜʝʞʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʘʢʮʠʥ ʠʟʫʯʘʣʩʷ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʩʠʥʪʝʟ ʢʘʢʠʭ 

ʠʤʝʥʥʦ ʘʥʪʠʪʝʣ ʢ ʦʙʦʣʦʯʝʯʥʦʤʫ ʙʝʣʢʫ ɺʀʏ-1 ʜʦʣʞʝʥ ʙʳʪʴ ʠʥʜʫʮʠʨʦʚʘʥ. ɼʣʷ ʠʥʜʫʢʮʠʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʙʝʣʢʠ gp120, gp160, ʵʣʝʤʝʥʪʳ ʙʝʣʢʘ gp160 ʠ ʧʝʧʪʠʜʥʳʝ ʫʯʘʩʪʢʠ gp160 

ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ɺʀʏ-1. ʕʪʠ ʚʘʢʮʠʥʳ ʤʦʛʣʠ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʩʠʥʪʝʟ ʘʥʪʠʪʝʣ ʚ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ in vitro, ʥʦ ʧʣʦʭʦ ʥʝʡʪʨʘʣʠʟʦʚʘʣʠ ʚʠʨʫʩʳ ʚ ʦʨʛʘʥʠʟʤʝ ʧʘʮʠʝʥʪʦʚ 

(Mascola 1996). 

ɺ ʜʚʫʭ ʢʨʫʧʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ III  ʬʘʟʳ (AIDS Vax Trials), ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ ʟʜʦʨʦʚʳʭ 

ʜʦʙʨʦʚʦʣʴʮʘʭ, ʙʳʣʠ ʠʟʫʯʝʥʳ ʜʚʝ ʚʘʢʮʠʥʳ ʥʘ ʦʩʥʦʚʝ ʙʝʣʢʘ gp120: ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ VAX 003, 

ʧʨʦʚʝʜʝʥʥʦʤ ʚ ʊʘʠʣʘʥʜʝ (Pitisuttithum 2006), ʜʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ B-ʢʣʘʜʘ ʙʝʣʢʘ gp120 

ʰʪʘʤʤʘ MN ɺʀʏ-1 ʠ ʙʝʣʦʢ gp120 ʰʪʘʤʤʘ CRF01_AE ɺʀʏ-1; ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ VAX 004 

(ʉʐɸ, ʅʠʜʝʨʣʘʥʜʳ; Flynn 2005) ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ B-ʢʣʘʜʘ ʙʝʣʢʘ gp120, ʚʳʜʝʣʝʥʥʦʛʦ ʠʟ 

ʰʪʘʤʤʦʚ MN ʠ GNE8 ɺʀʏ-1. ɺ ʦʙʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ 

ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʚʘʢʮʠʥʳ ʥʝ ʩʥʠʞʘʣʘʩʴ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʥʜʫʢʮʠʶ ʩʠʥʪʝʟʘ 

ʘʥʪʠʪʝʣ ʢ gp120. ʆʯʝʚʠʜʥʦ, ʚ ʫʩʣʦʚʠʷʭ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʦʣʝʢʫʣʳ ʦʙʦʣʦʯʝʯʥʦʛʦ 

ʙʝʣʢʘ gp160 ʦʥʘ ʩʣʘʙʦ ʥʝʡʪʨʘʣʠʟʫʝʪʩʷ ʘʥʪʠʪʝʣʘʤʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʝʱʝ ʠ ʩ ʪʝʤ, ʯʪʦ ʜʦ ʤʦʤʝʥʪʘ 

ʩʚʷʟʳʚʘʥʠʷ gp120 ʩ ʨʝʮʝʧʪʦʨʦʤ CD4 ʢʦʥʩʝʨʚʘʪʠʚʥʳʝ ʵʧʠʪʦʧʳ, ʚʘʞʥʳʝ ʜʣʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʬʫʥʢʮʠʠ, ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʫʛʣʫʙʣʝʥʠʠ ʤʦʣʝʢʫʣʳ gp120. ʆʥʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʟʘʤʘʩʢʠʨʦʚʘʥʳ 

ʚʘʨʠʘʙʝʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʠ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʛʣʠʢʦʟʠʣʠʨʦʚʘʥʥʳʭ ʛʨʫʧʧ (Kwong 2002). ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʘʥʪʠʪʝʣʘ ʤʦʛʫʪ ʙʣʦʢʠʨʦʚʘʪʴ 

ʤʝʩʪʦ ʩʚʷʟʳʚʘʥʠʷ gp160 ʩ ʤʦʣʝʢʫʣʦʡ CD4 ʣʠʰʴ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ. ʊʦʣʴʢʦ ʧʦʩʣʝ 

ʩʚʷʟʳʚʘʥʠʷ ʪʨʠʤʝʨʘ gp160 ʩ ʤʦʣʝʢʫʣʦʡ CD4 ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ 

V3-ʧʝʪʣʠ ʦʪʢʨʳʚʘʝʪʩʷ ʜʦʤʝʥ ʩʚʷʟʳʚʘʥʠʷ ʩ ʢʦʨʝʮʝʧʪʦʨʘʤʠ CCR5 ʠ CXCR4. ɸʥʪʠʪʝʣʘ ʢ 

V3-ʧʝʪʣʝ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʥʝʡʪʨʘʣʠʟʫʶʱʫʶ ʬʫʥʢʮʠʶ, ʦʜʥʘʢʦ ʫʯʘʩʪʢʠ ʘʢʪʠʚʥʦʛʦ 

ʩʚʷʟʳʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʧʦʟʥʘʥʳ ʘʥʪʠʪʝʣʘʤʠ ʣʠʰʴ ʚ ʪʝʯʝʥʠʝ ʢʦʨʦʪʢʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ, 

ʧʦʵʪʦʤʫ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʘ ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʥʪʠʪʝʣ. 

ʆʪʷʛʦʱʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʪʨʠʤʝʨ gp160 ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʟʘʢʨʳʚʘʝʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ V3-ʧʝʪʣʝʡ ʠ ʢʦʨʝʮʝʧʪʦʨʦʤ, ʧʦʵʪʦʤʫ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ 

ʘʥʪʠʪʝʣ ʥʘ V3-ʧʝʪʣ ʁʷʚʣʷʝʪʩʷ ʣʠʰʴ ʫʩʣʦʚʥʦʡ (Labrijn 2003). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʚʝʜʝʥʠʝ ʚʘʢʮʠʥʳ ʥʘ ʦʩʥʦʚʝ ʨʝʢʦʤʙʠʥʘʥʪʥʦʛʦ ʙʝʣʢʘ gp120 ʥʝ ʤʦʞʝʪ 

ʠʥʜʫʮʠʨʦʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʵʪʠʭ ʚʘʞʥʳʭ ʘʥʪʠʪʝʣ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʦʪʦʤʫ, ʯʪʦ ʚ 

ʥʘʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ ʙʝʣʢʘ gp120 ʵʧʠʪʦʧʳ V3-ʧʝʪʣʠ ʥʝʜʦʩʪʫʧʥʳ ʜʣʷ ʢʦʥʪʘʢʪʘ ʩ ʘʥʪʠʪʝʣʘʤʠ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʝʣʘʶʪʩʷ ʧʦʧʳʪʢʠ ʨʘʟʨʘʙʦʪʢʠ ʬʫʟʠʦʥʥʳʭ ʤʦʣʝʢʫʣ ʠʟ gp120 ʠ CD4, ʢʦʪʦʨʳʝ 

ʧʨʠ ʩʚʷʟʳʚʘʥʠʠ ʩ ʤʦʣʝʢʫʣʦʡ CD4 ʠʥʜʫʮʠʨʫʶʪ ʢʦʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ gp120, ʧʨʠ 

ʵʪʦʤ V3-ʧʝʪʣʷ ʩʪʘʥʦʚʠʪʩʷ ʣʫʯʰʝ ʨʘʩʧʦʟʥʘʚʘʝʤʦʡ ʜʣʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ (Kwong 1998). ʍʦʪʷ 

ʠʤʤʫʥʦʛʝʥʥʦʩʪʴ ʚʘʢʮʠʥʳ ʤʦʞʝʪ ʙʳʪʴ ʧʦʚʳʰʝʥʘ ʧʨʠ ʝʝ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʟ ʪʨʠʤʝʨʦʚ gp120 ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʘʥʪʠʛʝʥʦʚ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, 

ʩʭʦʜʥʦʡ ʩ ʮʝʣʝʚʦʡ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʦʛʨʝʩʩ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʝʱʝ ʥʝ ʜʦʩʪʠʛʥʫʪ. 



52 ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʋ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʚʩʝ ʞʝ ʦʙʨʘʟʫʶʪʩʷ ʥʝʡʪʨʘʣʠʟʫʶʱʠʝ ʘʥʪʠʪʝʣʘ, ʦʜʥʘʢʦ ʦʥʠ 

ʯʘʱʝ ʚʩʝʛʦ ʥʘʧʨʘʚʣʝʥʳ ʧʨʦʪʠʚ ʚʘʨʠʘʙʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʘʤʠʥʦʢʠʩʣʦʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, 

ʧʦʵʪʦʤʫ ʚʠʨʫʩʳ ʤʦʛʫʪ ʙʳʩʪʨʦ ʨʝʘʛʠʨʦʚʘʪʴ ʧʫʪʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʫʪʘʮʠʡ çʫʩʢʦʣʴʟʘʥʠʷ ʦʪ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘè. ʉ ʫʯʝʪʦʤ ʚʳʩʦʢʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʵʪʠʭ ʫʯʘʩʪʢʦʚ ʫ ʙʦʣʴʰʠʥʩʪʚʘ 

ʧʘʮʠʝʥʪʦʚ ʦʙʨʘʟʫʶʱʠʝʩʷ ʘʥʪʠʪʝʣʘ ʥʘʧʨʘʚʣʝʥʳ ʧʨʦʪʠʚ ʩʦʙʩʪʚʝʥʥʦʛʦ ʰʪʘʤʤʘ ʚʠʨʫʩʘ, ʥʦ ʦʥʠ 

ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ ʤʦʛʫʪ ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʚʠʨʫʩʳ, ʚʳʜʝʣʝʥʥʳʝ ʦʪ ʜʨʫʛʠʭ ʧʘʮʠʝʥʪʦʚ.  

ɺʦʟʤʦʞʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʘʥʪʠʪʝʣ ʧʨʦʪʠʚ ʥʝʩʢʦʣʴʢʠʭ ʚʘʨʠʘʥʪʦʚ ɺʀʏ-1 

ʩʫʱʝʩʪʚʫʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʣʠʰʴ ʫ 10-30 % ʧʘʮʠʝʥʪʦʚ. ʇʦʩʢʦʣʴʢʫ ʥʝʡʪʨʘʣʠʟʫʶʱʠʝ 

ʘʥʪʠʪʝʣʘ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʙʨʘʟʫʶʪʩʷ ʪʦʣʴʢʦ ʯʝʨʝʟ 2-3 ʛʦʜʘ ʧʦʩʣʝ  

ʠʥʬʠʮʠʨʦʚʘʥʠʷ, ʦʥʠ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʭʨʦʥʠʯʝʩʢʫʶ ʠʥʬʝʢʮʠʶ. 

ʃʠʰʴ ʥʝʙʦʣʴʰʘʷ ʯʘʩʪʴ ʜʣʠʪʝʣʴʥʦ ʞʠʚʫʱʠʭ ʧʘʮʠʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʵʣʠʪʥʳʭ ʢʦʥʪʨʦʣʣʝʨʦʚ, ʚ 

ʩʦʩʪʦʷʥʠʠ ʚʳʨʘʙʘʪʳʚʘʪʴ ʥʝʡʪʨʘʣʠʟʫʶʱʠʝ ʘʥʪʠʪʝʣʘ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ, ʢʦʪʦʨʳʝ ʚ ʩʦʩʪʦʷʥʠʠ 

ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ 70-90 % ʚʘʨʠʘʥʪʦʚ ɺʀʏ-1. ʎʝʣʝʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʜʣʷ ʥʝʡʪʨʘʣʠʟʫʶʱʠʭ 

ʘʥʪʠʪʝʣ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʷʚʣʷʶʪʩʷ ʢʦʥʩʝʨʚʘʪʠʚʥʳʝ ʫʯʘʩʪʢʠ ʩʚʷʟʳʚʘʥʠʷ ʙʝʣʢʘ gp120 ʩ CD4, 

ʙʦʛʘʪʳʝ ʤʘʥʥʦʟʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʦʙʣʘʩʪʠ V3-ʧʝʪʣʠ (ʫʯʘʩʪʦʢ ʩʚʷʟʳʚʘʥʠʷ ʩ ʢʦʨʝʮʝʧʪʦʨʘʤʠ), 

ʛʣʠʢʦʧʝʧʪʠʜʥʳʝ ʵʧʠʪʦʧʳ  V1- ʠ V2-ʧʝʪʣʠ, ʘ ʪʘʢʞʝ ʚʘʞʥʳʝ ʜʣʷ ʩʣʠʷʥʠʷ ʜʦʤʝʥʳ ʙʝʣʢʘ gp41. 

ɼʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ ʥʝʷʩʥʳʤ, ʧʦʯʝʤʫ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʣʶʜʠ ʩʧʦʩʦʙʥʳ ʩʠʥʪʝʟʠʨʦʚʘʪʴ 

ʵʬʬʝʢʪʠʚʥʳʝ ʥʝʡʪʨʘʣʠʟʫʶʱʠʝ ʘʥʪʠʪʝʣʘ. ʅʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʥʪʠʪʝʣ ʤʦʛʫʪ ʚʣʠʷʪʴ ʨʘʟʣʠʯʥʳʝ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ. ʅʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʳʝ 

ʘʥʪʠʪʝʣʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʘʢʠʤʠ ʥʝʦʙʳʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʢʘʢ ʜʣʠʥʥʳʝ ʫʯʘʩʪʢʠ CDR3 ʠ 

ʫʩʠʣʝʥʥʦʝ ʩʦʟʨʝʚʘʥʠʝ ʘʬʬʠʥʥʦʩʪʠ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʩʠʥʪʝʟ ʘʥʪʠʪʝʣ ʧʦʜʦʙʥʦʛʦ ʪʠʧʘ ʙʳʣʦ ʙʳ 

ʩʣʦʞʥʦ ʠʥʜʫʮʠʨʦʚʘʪʴ ʧʫʪʝʤ ʚʘʢʮʠʥʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʝʨʝʢʨʝʩʪʥʳʝ ʨʝʘʢʮʠʠ ʢ ʩʦʙʩʪʚʝʥʥʳʤ 

ʘʥʪʠʛʝʥʘʤ ʦʨʛʘʥʠʟʤʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʫʶ ʪʦʣʝʨʘʥʪʥʦʩʪʴ. 

ʉʦʚʝʨʰʝʥʥʦ ʥʦʚʘʷ ʤʝʪʦʜʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʘʩʩʠʚʥʫʶ ʛʝʥʝʪʠʯʝʩʢʫʶ ʠʤʤʫʥʠʟʘʮʠʶ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʫʶ ʧʝʨʝʥʦʩ ʛʝʥʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʩʠʥʪʝʟ ʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʘʥʪʠʪʝʣ ʠ 

ʘʥʪʠʪʝʣʦʧʦʜʦʙʥʳʭ ʤʦʣʝʢʫʣ. ʊʘʢ ʧʝʨʝʥʦʩ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʛʝʥʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʩʠʥʪʝʟ 

ʘʥʪʠʪʝʣ, ʚ ʤʳʰʝʯʥʳʝ ʢʣʝʪʢʠ ʩ ʧʦʤʦʱʴʶ ʚʝʢʪʦʨʘ AAV  (ʘʜʝʥʦ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʡ ʚʠʨʫʩ) ʫ 

ʤʘʢʘʢ-ʨʝʟʫʩ ʠʥʜʫʮʠʨʦʚʘʣ ʧʨʦʜʫʢʮʠʶ ɺʀʆ-ENV-ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʥʝʡʪʨʘʣʠʟʫʶʱʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʘʥʪʠʪʝʣ, ʢʦʪʦʨʳʝ ʟʘʱʠʱʘʣʠ ʦʙʝʟʴʷʥ ʦʪ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ɺʀʆ ʧʘʨʝʥʪʝʨʘʣʴʥʳʤ 

ʧʫʪʝʤ (Johnson 2009). ʅʘ ʤʦʜʝʣʠ ʛʫʤʘʥʠʟʠʨʦʚʘʥʥʳʭ ʤʳʰʝʡ ʟʘʱʠʪʘ ʦʪ ʟʘʨʘʞʝʥʠʷ ɺʀʏ-1 

ʪʘʢʞʝ ʤʦʛʣʘ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʘ ʧʫʪʝʤ ʧʝʨʝʥʦʩʘ ʛʝʥʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʩʠʥʪʝʟ ʥʝʡʪʨʘʣʠʟʫʶʱʠʭ 

ʘʥʪʠʪʝʣ, ʩ ʧʦʤʦʱʴʶ ʥʦʚʦʛʦ ʚʝʢʪʦʨʘ AAV  (scAAV) (Balazs 2012). ʕʪʠ ʫʚʣʝʢʘʪʝʣʴʥʳʝ 

ʥʘʙʣʶʜʝʥʠʷ ʩʪʠʤʫʣʠʨʦʚʘʣʠ ʧʦʠʩʢ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ɺʀʏ-1-ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʣʶʜʝʡ, ʫ 

ʢʦʪʦʨʳʭ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚʳʩʦʢʦʤʦʱʥʳʝ ʘʥʪʠʪʝʣʘ, ʥʝʡʪʨʘʣʠʟʫʶʱʠʝ ɺʀʏ-1, ʧʦʩʢʦʣʴʢʫ 

ʠʤʝʥʥʦ ʦʥʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʛʝʥʝʪʠʯʝʩʢʦʡ 

ʠʤʤʫʥʠʟʘʮʠʠ ʧʨʦʪʠʚ ɺʀʏ-1. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʞʝ ʧʨʦʚʝʜʝʥʳ ʧʝʨʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ 

ʪʝʤʫ ʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʘʥʪʠʪʝʣ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʫ ɺʀʆʏ-ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʤʘʢʘʢ ʨʝʟʫʩ. 

ɺʀʆʏ ï ʵʪʦ ʭʠʤʝʨʥʳʡ ɺʀʆ, ʫ ʢʦʪʦʨʦʛʦ ʦʙʦʣʦʯʢʘ ɺʀʆ ʟʘʤʝʥʝʥʘ ʤʦʣʝʢʫʣʦʡ ʦʙʦʣʦʯʝʯʥʦʛʦ 

ʙʝʣʢʘ ɺʀʏ-1. ʀʥʬʫʟʠʦʥʥʦʝ ʚʚʝʜʝʥʠʝ ʢʦʤʙʠʥʘʮʠʠ ʤʦʥʦʢʣʦʥʘʣʴʥʳʭ ʘʥʪʠʪʝʣ, ʘ ʪʘʢʞʝ 

ʠʟʦʣʠʨʦʚʘʥʥʦʝ ʚʚʝʜʝʥʠʝ N332 ʛʣʠʢʘʥ-ʟʘʚʠʩʠʤʳʭ ʘʥʪʠʪʝʣ PGT121 ʤʘʢʘʢʘʤ-ʨʝʟʫʩ ʧʨʠʚʦʜʠʣʦ 

ʢ ʧʦʜʘʚʣʝʥʠʶ ʧʣʘʟʤʝʥʥʦʡ ʚʠʨʝʤʠʠ ɺʀʆʏ ʥʠʞʝ ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʫʨʦʚʥʷ (Barouch 2013, 

Shingai 2013). ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʜʘʥʥʳʭ ʘʥʪʠʪʝʣ ʫ ʯʝʣʦʚʝʢʘ ʥʘʭʦʜʷʪʩʷ ʥʘ ʩʪʘʜʠʠ 

ʧʦʜʛʦʪʦʚʢʠ. 

 

ʀʥʜʫʢʮʠʷ ɺʀʏ-1-ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ 
 

ʊʨʫʜʥʦʩʪʠ ʠʥʜʫʢʮʠʠ ʩʠʥʪʝʟʘ ʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʘʥʪʠʪʝʣ ʧʨʠʚʝʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʠʥʪʝʨʝʩ 

ʩʤʝʩʪʠʣʩʷ ʚ ʩʪʦʨʦʥʫ ʨʘʟʨʘʙʦʪʢʠ ʚʘʢʮʠʥ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʠʥʜʫʢʮʠʶ 

ʦʙʨʘʟʦʚʘʥʠʷ ɺʀʏ-1-ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ. ʎʠʪʦʪʦʢʩʠʯʝʩʢʠʝ ʊ-ʣʠʤʬʦʮʠʪʳ (ʎʊʃ) 

ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʢʦʥʪʨʦʣʝ ʥʘʜ ɺʀʏ-1-ʠʥʬʝʢʮʠʝʡ (Koup 1994, Harrer 1996b, Pantaleo 

1997). ʅʘ ʤʦʜʝʣʠ ɺʀʆ ʦʪʚʝʪ ʚ ʦʪʥʦʰʝʥʠʠ ʎʊʃ ʪʘʢʞʝ ʙʳʣ ʩʫʱʝʩʪʚʝʥʥʳʤ: ʫ 

ɺʀʆ-ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʦʙʝʟʴʷʥ ʠʩʪʦʱʝʥʠʝ ʊ-ʢʣʝʪʦʢ CD8+ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ ɺʀʆ ʥʘ 



ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ ʚʘʢʮʠʥʘʮʠʷ ʧʨʦʪʠʚ ɺʀʏ-1: ʉʦʚʨʝʤʝʥʥʳʝ ʜʘʥʥʳʝ    53 

 

ʢʦʥʪʨʦʣʴʥʦʤ ʘʥʘʣʠʟʝ ʥʝ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ (Schmitz 1999). ʊʝʤ ʥʝ ʤʝʥʝʝ, ʎʊʃ ʤʦʛʫʪ 

ʨʘʩʧʦʟʥʘʚʘʪʴ ʪʦʣʴʢʦ ʫʞʝ ʠʥʬʠʮʠʨʦʚʘʥʥʳʝ ʢʣʝʪʢʠ, ʧʦʵʪʦʤʫ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʥʝʡʪʨʘʣʠʟʫʶʱʠʭ 

ʘʥʪʠʪʝʣ, ʦʥʠ ʥʝ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʩʪʝʨʠʣʴʥʳʡ ʠʤʤʫʥʠʪʝʪ. ʈʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʫ ʣʠʮ, ʢʦʪʦʨʳʝ ʢʦʥʪʘʢʪʠʨʦʚʘʣʠ ʩ ɺʀʏ-1, ʥʦ ʥʝ ʠʥʬʠʮʠʨʦʚʘʣʠʩʴ, 

ɺʀʏ-1-ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʎʊʃ ʥʝ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ (Herr 1998, Rowland-Jones 1998). ʕʪʦ ʜʘʝʪ 

ʥʘʜʝʞʜʫ ʥʘ ʪʦ, ʯʪʦ ʊ-ʢʣʝʪʦʯʥʘʷ ʚʘʢʮʠʥʘ ʧʨʦʪʠʚ ɺʀʏ-1 ʤʦʛʣʘ ʙʳ ʦʛʨʘʥʠʯʠʚʘʪʴ ʦʯʘʛ 

ʠʥʬʝʢʮʠʠ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʝʩʧʝʯʠʚʘʪʴ ʟʘʱʠʪʫ ʦʪ ʝʝ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ɼʘʞʝ 

ʝʩʣʠ ʊ-ʢʣʝʪʦʯʥʘʷ ʚʘʢʮʠʥʘ ʥʝ ʩʤʦʞʝʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʠʥʬʠʮʠʨʦʚʘʥʠʝ, ʧʦ ʜʘʥʥʳʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʤʦʜʝʣʠ ʦʙʝʟʴʷʥ ʩ ɺʀʆ, ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʥʠʞʝʥʠʷ ʚʠʨʝʤʠʠ ɺʀʏ-1, 

ʯʪʦ ʦʢʘʞʝʪ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʝʯʝʥʠʝ ʠʥʬʝʢʮʠʠ (Letvin 2006). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʚʠʨʫʩʥʘʷ ʥʘʛʨʫʟʢʘ ʯʝʨʝʟ 4 ʤʝʩʷʮʘ ʧʦʩʣʝ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ çʫʩʪʘʥʦʚʦʯʥʫʶ 

ʪʦʯʢʫè, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʥʠʞʝʥʠʝ 

ʫʩʪʘʥʦʚʦʯʥʦʡ ʪʦʯʢʠ ʚʠʨʫʩʘ ʥʘ 0,5 log ʫʞʝ ʧʨʠʚʝʣʦ ʙʳ ʢ ʧʦʣʝʟʥʦʤʫ ʢʣʠʥʠʯʝʩʢʦʤʫ ʵʬʬʝʢʪʫ 

(Johnston 2007). ʂʨʦʤʝ ʪʦʛʦ, ʩʥʠʞʝʥʠʝ ʚʠʨʝʤʠʠ ʩʥʠʟʠʣʦ ʙʳ ʠʥʬʠʮʠʨʫʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ, 

ʯʪʦ ʙʣʘʛʦʧʨʠʷʪʥʦ ʦʪʨʘʟʠʣʦʩʴ ʙʳ ʥʘ ʵʧʠʜʝʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʢʣʠʥʠʯʝʩʢʘʷ 

ʦʮʝʥʢʘ ʚʘʢʮʠʥ, ʚʣʠʷʶʱʠʭ ʪʦʣʴʢʦ ʥʘ ʧʨʦʮʝʩʩ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʥʝ ʪʘʢʦʡ 

ʧʨʦʩʪʦʡ: ʥʝʦʙʭʦʜʠʤ ʢʨʘʡʥʝ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʧʘʮʠʝʥʪʦʚ. 

ɺʀʏ-1 ʤʦʞʝʪ ʫʢʣʦʥʷʪʴʩʷ ʦʪ ʜʝʡʩʪʚʠʷ ʎʊʃ ʧʦʩʨʝʜʩʪʚʦʤ ʤʫʪʘʮʠʡ ʨʘʩʧʦʟʥʘʚʘʥʠʷ (Maurer 

2008). ʂʘʢ ʤʠʥʠʤʫʤ ʚ ʢʦʥʩʝʨʚʘʪʠʚʥʳʭ ʙʝʣʢʘʭ, ʪʘʢʠʭ ʢʘʢ gag ʠʣʠ ʧʨʦʪʝʘʟʘ, ʩʦʜʝʨʞʠʪʩʷ 

ʩʫʱʝʩʪʚʝʥʥʘʷ ʯʘʩʪʴ ʧʦʣʠʤʦʨʬʥʳʭ ʫʯʘʩʪʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʩʝʣʝʢʮʠʠ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʎʊʃ (Mueller 2007). ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʦʙʩʪʚʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʜʣʠʪʝʣʴʥʦ 

ʞʠʚʫʱʠʭ ʧʘʮʠʝʥʪʘʭ ʤʳ ʤʦʞʝʤ ʩʢʘʟʘʪʴ, ʯʪʦ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʢʘʯʝʩʪʚʦ 

ʎʊʃ-ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ ʦʪʚʝʪʘ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʝʤ ʢʦʥʩʝʨʚʘʪʠʚʥʳʭ ʵʧʠʪʦʧʦʚ 

ʎʊʃ (Harrer 1996a, Wagner 1999). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʘʢʮʠʥʳ ʠʤʝʝʪ 

ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʪʦ, ʯʪʦ ʦʥʘ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʳʩʦʢʦʢʦʥʩʝʨʚʘʪʠʚʥʳʭ ʎʊʃ-ʵʧʠʪʦʧʦʚ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʘʣʣʝʣʝʡ HLA. 

ɼʣʷ ʠʥʜʫʢʮʠʠ ʎʊʃ-ʦʪʚʝʪʘ ʥʝʦʙʭʦʜʠʤʘ ʪʝʭʥʠʢʘ ʚʘʢʮʠʥʘʮʠʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʥʘʛʨʫʟʠʪʴ 

ʚʠʨʫʩʥʳʤʠ ʧʝʧʪʠʜʘʤʠ ʤʦʣʝʢʫʣʳ HLA I ʢʣʘʩʩʘ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʜʘʥʥʳʝ ʘʥʪʠʛʝʥʳ ʙʫʜʫʪ 

ʧʦʷʚʣʷʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʥʜʨʠʪʥʳʭ ʢʣʝʪʦʢ ʠ ʧʨʝʟʝʥʪʠʨʦʚʘʪʴʩʷ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʤ 

ʊ-ʣʠʤʬʦʮʠʪʘʤ. ʇʨʠʤʝʥʝʥʠʝ ʦʩʣʘʙʣʝʥʥʦʡ ʞʠʚʦʡ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ɺʀʏ-1-ʠʥʬʝʢʮʠʠ ʷʚʣʷʝʪʩʷ 

ʥʝʧʨʠʝʤʣʝʤʳʤ ʧʦ ʩʦʦʙʨʘʞʝʥʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɼʅʂ-ʚʘʢʮʠʥʳ ʦʙʣʘʜʘʶʪ ʥʝʚʳʩʦʢʦʡ 

ʠʤʤʫʥʦʛʝʥʥʦʩʪʴʶ ʧʨʠ ʦʜʥʦʢʨʘʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ, ʦʜʥʘʢʦ ʧʨʠ ʧʦʚʪʦʨʥʳʭ ʚʘʢʮʠʥʘʮʠʷʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʠʨʫʩʥʳʭ ʚʝʢʪʦʨʦʚ ʚ ʨʘʤʢʘʭ ʩʪʨʘʪʝʛʠʠ çʧʨʘʡʤ-ʙʫʩʪè ʠʤʤʫʥʦʛʝʥʥʦʩʪʴ 

ʤʦʞʝʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʫʩʠʣʠʚʘʪʴʩʷ. ʃʠʧʦʧʝʧʪʠʜʥʳʝ ʚʘʢʮʠʥʳ ʜʝʣʘʶʪ ʚʦʟʤʦʞʥʦʡ 

ʠʥʜʫʢʮʠʶ ʎʊʃ, ʦʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʧʨʝʟʝʥʪʠʨʫʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʵʧʠʪʦʧʦʚ. 

ʅʦʚʘʷ ʢʦʥʮʝʧʮʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʛʝʥʝʪʠʯʝʩʢʫʶ ʠʤʤʫʥʠʟʘʮʠʶ ʧʫʪʝʤ ʧʝʨʝʥʦʩʘ ʚ ʎʊʃ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʛʝʥʦʚ, ʦʩʦʙʝʥʥʦ ʢʦʜʠʨʫʶʱʠʭ ʩʠʥʪʝʟ T-ʢʣʝʪʦʯʥʳʭ ʨʝʮʝʧʪʦʨʦʚ (TCR). ɺ 

ʦʪʣʠʯʠʝ ʦʪ ʧʝʨʝʥʦʩʘ ʛʝʥʦʚ, ʢʦʜʠʨʫʶʱʠʭ ʩʠʥʪʝʟ ʘʥʪʠʪʝʣ, ʧʨʠ ʧʝʨʝʥʦʩʝ ʛʝʥʦʚ, ʢʦʜʠʨʫʶʱʠʭ 

ʩʠʥʪʝʟ TCR, ʩʣʝʜʫʝʪ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ HLA-ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʠ ʨʘʩʧʦʟʥʘʚʘʥʠʠ 

ʎʊʃ-ʵʧʠʪʦʧʦʚ. ʇʦʵʪʦʤʫ ʜʘʥʥʳʡ ʤʝʪʦʜ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʪʦʣʴʢʦ ʫ ʣʠʮ, ʠʤʝʶʱʠʭ 

ʧʦʜʭʦʜʷʱʠʝ ʤʦʣʝʢʫʣʳ HLA 1 ʢʣʘʩʩʘ. ɺ ʥʝʜʘʚʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ in vitro ʙʳʣʘ ʚʳʷʚʣʝʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʥʦʩʘ ʜʘʞʝ ʜʚʫʭ ʨʘʟʣʠʯʥʳʭ ɺʀʏ-1-ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʊ-ʢʣʝʪʦʯʥʳʭ ʨʝʮʝʧʪʦʨʦʚ 

ʚ ʦʜʥʫ ʢʣʝʪʢʫ (Hofmann 2011), ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʤʦʞʝʪ ʨʝʟʢʦ ʩʥʠʞʘʪʴʩʷ ʨʠʩʢ ʨʘʟʚʠʪʠʷ 

ʤʫʪʘʮʠʡ çʫʩʢʦʣʴʟʘʥʠʷ ʦʪ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘè ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʝʣʝʢʮʠʠ ʎʊʃ. 

 

ʈʝʢʦʤʙʠʥʘʥʪʥʳʝ ʚʠʨʫʩʥʳʝ ʚʝʢʪʦʨʳ 
 

ʕʪʠ ʚʝʢʪʦʨʳ ʤʦʛʫʪ ʠʥʜʫʮʠʨʦʚʘʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʎʊʃ ʙʝʟ ʢʘʢʦʛʦ-ʣʠʙʦ ʟʥʘʯʠʤʦʛʦ ʨʠʩʢʘ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʚʦʜʠʪʩʷ ʢʣʠʥʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʝʢʪʦʨʦʚ: ʘʜʝʥʦʚʠʨʫʩʥʳʭ, 
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ʚʠʨʫʩʘ ʢʘʥʘʨʠʧʦʢʩ, MVA  (Harrer 2005), NYVAC (Gomez 2007a+b), ʘʜʝʥʦʚʠʨʫʩ-

ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʚʠʨʫʩʘ ʠ ʚʠʨʫʩʘ ʢʫʨʠʥʦʡ ʦʩʧʳ. 

ɹʦʣʴʰʫʶ ʩʝʥʩʘʮʠʶ ʚ ʢʦʥʮʝ 2007 ʛʦʜʘ ʧʨʦʠʟʚʝʣʠ ʨʝʟʫʣʴʪʘʪʳ ʜʚʫʭ ʧʣʘʮʝʙʦ-ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ II ʬʘʟʳ: HVTN 502 (ʠʩʩʣʝʜʦʚʘʥʠʝ STEP, Buchbinder 2008) ʠ HVTN 503 

(Phambili-ʠʩʩʣʝʜʦʚʘʥʠʝ, www.stepstudies.com). ɺ ʦʙʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʤʝʩʴ 

ʪʨʝʭ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ ʥʝʨʝʧʣʠʮʠʨʫʶʱʠʭʩʷ ʘʜʝʥʦʚʠʨʫʩʦʚ 5 ʪʠʧʘ (ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʠʨʤʳ ʄʝʨʢ, 

MRKAd5 V520), ʢʦʪʦʨʳʝ ʵʢʩʧʨʝʩʩʠʨʫʶʪ ʙʝʣʢʠ ɺʀʏ-1 gag, pol ʠ nef. ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ STEP 

ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʦʢʦʣʦ 3000 ʜʦʙʨʦʚʦʣʴʮʝʚ ʠʟ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ, ʖʞʥʦʡ ɸʤʝʨʠʢʠ, 

ʂʘʨʠʙʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠ ɸʚʩʪʨʘʣʠʠ. ɼʘʥʥʘʷ ʚʘʢʮʠʥʘ ʙʳʣʘ ʠʤʤʫʥʦʛʝʥʥʦʡ: ʚ 73 % ʩʣʫʯʘʝʚ ʦʥʘ 

ʠʥʜʫʮʠʨʦʚʘʣʘ ʦʙʨʘʟʦʚʘʥʠʝ ɺʀʏ-1-ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ CD8+, ʚ 41 % ʩʣʫʯʘʝʚ ï 

ʦʙʨʘʟʦʚʘʥʠʝ ɺʀʏ-1-ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ CD4+ (McElrath 2008). ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ 

ʩʝʥʪʷʙʨʝ 2007 ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʨʝʢʨʘʱʝʥʦ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʜʘʥʥʳʭ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʘʢʮʠʥʳ: ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʷ ʥʠ ʢʦʣʠʯʝʩʪʚʘ 

ʩʣʫʯʘʝʚ ʠʥʬʠʮʠʨʦʚʘʥʠʷ, ʥʠ çʫʩʪʘʥʦʚʦʯʥʦʡ ʪʦʯʢʠè. ʀʟ 83 ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʧʨʦʙʘʥʜʦʚ, 

ʧʨʠʥʠʤʘʚʰʠʭ ʫʯʘʩʪʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ, 82 ʙʳʣʠ ʤʫʞʯʠʥʘʤʠ (ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʛʦʤʦʩʝʢʩʫʘʣʠʩʪʘʤʠ), ʦʜʥʘ ï ʞʝʥʱʠʥʦʡ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ, ʦʛʨʘʥʠʯʝʥʥʦʛʦ 

ʫʯʘʩʪʥʠʢʘʤʠ ʤʫʞʩʢʦʛʦ ʧʦʣʘ, ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʩʣʫʯʘʝʚ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʙʳʣʦ ʜʘʞʝ ʙʦʣʴʰʝ 

(49 ʩʣʫʯʘʝʚ ʫ 914 ʧʨʦʙʘʥʜʦʚ), ʯʝʤ ʚ ʛʨʫʧʧʝ ʧʣʘʮʝʙʦ (33 ʩʣʫʯʘʷ ʫ 922 ʧʨʦʙʘʥʜʦʚ), ʦʜʥʘʢʦ 

ʜʘʥʥʳʝ ʨʘʟʣʠʯʠʷ ʥʝ ʥʦʩʠʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʉʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʩ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʘʥʪʠʪʝʣ ʢ ʘʜʝʥʦʚʠʨʫʩʥʦʤʫ ʚʝʢʪʦʨʫ-5 (ʪʠʪʨ 

ʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʘʥʪʠʪʝʣ >200) ʪʘʢʞʝ ʠʤʝʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ ʧʦʚʳʰʝʥʠʶ ʯʘʩʪʦʪʳ 

ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ (21 ʩʣʫʯʘʡ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, 9 ʩʣʫʯʘʝʚ ʚ ʛʨʫʧʧʝ ʧʣʘʮʝʙʦ). 

ʉʨʝʜʠ ʧʘʮʠʝʥʪʦʚ ʥʝ ʠʤʝʶʱʠʭ ʘʥʪʠʪʝʣ ʢ ʘʜʝʥʦʚʠʨʫʩʫ 5 ʪʠʧʘ ʠʣʠ ʠʤʝʶʱʠʭ ʠʭ ʚ ʥʠʟʢʦʤ ʪʠʪʨʝ 

(< 200), ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʘʟʣʠʯʠʡ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ (28 ʠ 24 ʩʣʫʯʘʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʇʦʩʢʦʣʴʢʫ ʥʝʣʴʟʷ ʙʳʣʦ ʠʩʢʣʶʯʠʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʢʘʢ ʤʠʥʠʤʫʤ ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ ʩʠʣʴʥʳʡ 

ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʥʘ ʘʜʝʥʦʚʠʨʫʩ 5 ʪʠʧʘ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʚʘʢʮʠʥʘʮʠʝʡ, ʙʣʘʛʦʧʨʠʷʪʩʪʚʦʚʘʣ 

ʟʘʨʘʞʝʥʠʶ ɺʀʏ-1, ʠʩʩʣʝʜʦʚʘʥʠʝ Phambili ʪʘʢʞʝ ʙʳʣʦ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦ ʧʨʝʢʨʘʱʝʥʦ. ɺ ʭʦʜʝ 

ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʞʝ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʘʢʮʠʥʳ MRKAd5: ʩʨʝʜʠ 

ʧʨʦʙʘʥʜʦʚ, ʧʝʨʝʥʝʩʰʠʭ ʢʘʢ ʤʠʥʠʤʫʤ ʦʜʥʫ ʚʘʢʮʠʥʘʮʠʶ, ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 33 ʥʦʚʳʭ 

ʩʣʫʯʘʷ ɺʀʏ-1-ʠʥʬʝʢʮʠʠ (4,54 ʩʣʫʯʘʷ ʥʘ 100 ʧʘʮʠʝʥʪʦ-ʣʝʪ), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʛʨʫʧʧʝ ʧʣʘʮʝʙʦ 

ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 28 ʩʣʫʯʘʝʚ ʠʥʬʠʮʠʨʦʚʘʥʠʷ (3,70 ʥʘ 100 ʧʘʮʠʝʥʪʦ-ʣʝʪ). ʋʢʘʟʘʥʥʳʝ 

ʨʘʟʣʠʯʠʷ ʥʝ ʥʦʩʠʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʛʦ ʭʘʨʘʢʪʝʨʘ (Gray 2011). 

ʀʩʩʣʝʜʦʚʘʥʠʝ STEP ʧʦʜʥʠʤʘʝʪ ʚʘʞʥʳʝ ʚʦʧʨʦʩʳ, ʥʘ ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʪʚʝʪʠʪʴ ʪʦʣʴʢʦ 

ʨʝʟʫʣʴʪʘʪʳ ʜʘʣʴʥʝʡʰʝʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙʘʥʜʦʚ ʠ ʠʟʫʯʝʥʠʷ ʧʝʨʝʜʘʥʥʳʭ ʚʠʨʫʩʦʚ. ʊʦʪ ʬʘʢʪ, 

ʯʪʦ ʧʦʚʳʰʝʥʥʳʡ ʨʠʩʢ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʢʦʨʨʝʣʠʨʦʚʘʣ ʩ ʪʠʪʨʦʤ ʘʥʪʠʪʝʣ ʢ ʚʝʢʪʦʨʫ, ʥʝ ʛʦʚʦʨʠʪ 

ʦ ʪʦʤ, ʯʪʦ ʠʤʤʫʥʠʟʘʮʠʷ ʚʘʢʮʠʥʘʤʠ ʧʨʦʪʠʚ ɺʀʏ-1 ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʙʱʠʤ ʧʦʚʳʰʝʥʠʝʤ 

ʨʠʩʢʘ ʠʥʬʠʮʠʨʦʚʘʥʠʷ, ʥʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʩʦʙʫʶ ʨʦʣʴ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʠʤʤʫʥʠʪʝʪʘ ʢ 

ʘʜʝʥʦʚʠʨʫʩʥʦʤʫ ʚʝʢʪʦʨʫ. ɺʝʨʦʷʪʥʦ, ʧʨʘʚʠʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʧʫʪʝʤ 

ʚʚʝʜʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʘʢʮʠʥʘʣʴʥʦʛʦ ʚʝʢʪʦʨʘ ʠʛʨʘʝʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʜʣʷ ʫʩʧʝʭʘ ʠʣʠ 

ʥʝʫʜʘʯʠ ʚʘʢʮʠʥʘʮʠʠ. ʇʦʣʦʞʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ STEP ʩʪʘʣʦ ʧʦʣʫʯʝʥʠʝ 

ʟʥʘʥʠʡ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʢʨʫʧʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʘʢʮʠʥʘʮʠʠ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʚʘʢʮʠʥ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʪʝʢʪʠʚʥʦʡ ʚʘʢʮʠʥʳ ʥʝʦʙʭʦʜʠʤʳ ʜʘʣʴʥʝʡʰʠʝ ʠʥʪʝʥʩʠʚʥʳʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʷʪ ʣʫʯʰʝ ʧʦʥʷʪʴ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ 

ʢʦʥʪʨʦʣʷ ɺʀʏ-1. ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ STEP ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʨʦʚʦʜʠʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʘʜʝʥʦʚʠʨʫʩʥʳʭ ʚʝʢʪʦʨʦʚ, ʩʦʟʜʘʥʥʳʭ ʠʟ ʤʝʥʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʝʨʦʪʠʧʦʚ ʘʜʝʥʦʚʠʨʫʩʦʚ. ɺ ʜʚʫʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 1 ʬʘʟʳ, ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ 

ʟʜʦʨʦʚʳʭ ʜʦʙʨʦʚʦʣʴʮʘʭ, ʙʳʣʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʠʤʤʫʥʦʛʝʥʥʦʩʪʴ ʥʦʚʳʭ ʚʘʢʮʠʥ ʧʨʦʪʠʚ ɺʀʏ-1, 

ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʠʟ ʩʝʨʦʪʠʧʦʚ ʘʜʝʥʦʚʠʨʫʩʦʚ AD26 (AD26.ENVA.01) ʠ AD35 (AD35-

GRIN/ENV) (Keefer 2010). 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʠʩʩʣʝʜʦʚʘʥʠʷ STEP, ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ RV144 (Rerks-Ngarm 2009) ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ 

ʫʤʝʨʝʥʥʳʡ ʧʨʦʪʝʢʪʠʚʥʳʡ ʵʬʬʝʢʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʚʘʢʮʠʥʳ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ 



ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ ʚʘʢʮʠʥʘʮʠʷ ʧʨʦʪʠʚ ɺʀʏ-1: ʉʦʚʨʝʤʝʥʥʳʝ ʜʘʥʥʳʝ    55 

 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʥʠʞʝʥʠʝʤ ʯʘʩʪʦʪʳ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ɺʀʏ-1 ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ 31%. ɺ ʜʘʥʥʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 16 000 ʧʨʦʙʘʥʜʦʚ ʠʟ ʊʘʠʣʘʥʜʘ, ʢʦʪʦʨʳʤ ʚ ʪʝʯʝʥʠʝ 6 ʤʝʩʷʮʝʚ 

ʙʳʣʘ 4-ʢʨʘʪʥʦ ʚʚʝʜʝʥʘ ʚʘʢʮʠʥʘ ʥʘ ʦʩʥʦʚʝ ʚʝʢʪʦʨʘ ʢʘʥʘʨʠʧʦʢʩ (ʬʠʨʤʘ ʉʘʥʦʬʠ-ʇʘʩʪʝʨ, 

ALVAC -HIV vCP1521), ʩʦʜʝʨʞʘʱʘʷ ʙʝʣʦʢ gag, ʧʨʦʪʝʘʟʫ ɺʀʏ-1 ʧʦʜʪʠʧʘ B ʠ ʦʙʦʣʦʯʝʯʥʳʡ 

ʙʝʣʦʢ ɺʀʏ-1 ʧʦʜʪʠʧʘ E. ɿʘʪʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʙʳʣʠ ʚʚʝʜʝʥʳ ʜʚʝ ʫʩʠʣʠʚʘʶʱʠʝ ʚʘʢʮʠʥʳ 

AIDSVAX  B/E, ʩʦʜʝʨʞʘʱʠʝ ʛʣʠʢʦʧʨʦʪʝʠʥ gp120. ʉʨʝʜʠ 8198 ʧʨʦʙʘʥʜʦʚ, ʚʢʣʶʯʝʥʥʳʭ ʚ 

ʛʨʫʧʧʫ ʧʣʘʮʝʙʦ, ʚ ʪʝʯʝʥʠʝ 3 ʣʝʪ ʬʘʟʳ ʥʘʙʣʶʜʝʥʠʷ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 74 ʥʦʚʳʭ ʩʣʫʯʘʷ 

ɺʀʏ-1-ʠʥʬʝʢʮʠʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʨʝʜʠ 8197 ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʙʳʣ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʪʦʣʴʢʦ 51 ʩʣʫʯʘʡ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ɺʀʏ-1. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʘʢʮʠʥʘʮʠʷ ʥʝ 

ʦʢʘʟʘʣʘ ʚʣʠʷʥʠʷ ʥʘ ʫʩʪʘʥʦʚʦʯʥʫʶ ʪʦʯʢʫ ʚʠʨʫʩʘ ʫ ʧʨʦʙʘʥʜʦʚ, ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʧʝʨʠʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʝʨʦʷʪʥʦ, ʵʪʦ ʤʦʛʣʦ ʙʳ ʦʙʲʷʩʥʷʪʴʩʷ ʪʝʤ, ʯʪʦ ʚʘʢʮʠʥʘʮʠʷ 

ʦʙʝʩʧʝʯʠʚʘʣʘ ʣʠʰʴ ʩʣʘʙʫʶ ʠʥʜʫʢʮʠʶ ʊ-ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. ʇʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʤʝʪʦʜʘ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ ʦʢʨʘʰʠʚʘʥʠʷ ʮʠʪʦʢʠʥʦʚ (ICS) ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʣʠʰʴ ʫ 33 % 

ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʧʘʮʠʝʥʪʦʚ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ gp120-ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʊ-ʣʠʤʬʦʮʠʪʳ CD4+. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ gag-ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʊ-ʣʠʤʬʦʮʠʪʳ CD4+ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ (1 % ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ), ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʦʚʘʣʘ ʠʥʜʫʢʮʠʷ ʦʧʨʝʜʝʣʷʝʤʦʛʦ 

ʫʨʦʚʥʷ ɺʀʏ-1-ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ CD8+. ʅʘʧʨʦʪʠʚ, ʧʨʘʢʪʠʯʝʩʢʠ ʫ ʚʩʝʭ 

ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʦʧʨʝʜʝʣʷʣʩʷ ʚʳʩʦʢʠʡ ʪʠʪʨ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ ʢ ʦʙʦʣʦʯʝʯʥʦʤʫ ʙʝʣʢʫ, 

ʦʜʥʘʢʦ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ɺʀʏ-1 ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ ʩʣʘʙʦʡ 

ʜʦ ʫʤʝʨʝʥʥʦʡ, ʧʨʠʯʝʤ ʵʪʦ ʥʝ ʢʦʨʨʝʣʠʨʦʚʘʣʦ ʩʦ ʩʪʝʧʝʥʴʶ ʩʥʠʞʝʥʠʷ ʯʘʩʪʦʪʳ ʠʥʬʠʮʠʨʦʚʘʥʠʷ.  

ʀʥʪʝʨʝʩʝʥ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʠʥʜʫʢʮʠʷ ʚʳʩʦʢʦʛʦ ʪʠʪʨʘ ʘʥʪʠʪʝʣ IgG ʢ ʧʝʪʣʝ V1/V2 

ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʧʨʦʪʝʢʪʠʚʥʳʤ ʵʬʬʝʢʪʦʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʚʳʰʝʥʠʝ ʧʣʘʟʤʝʥʥʦʛʦ ʫʨʦʚʥʷ 

ʘʥʪʠʪʝʣ IgA ʢ gp120 ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝʤ ʚʝʨʦʷʪʥʦʩʪʠ ʟʘʨʘʞʝʥʠʷ, ʚʝʨʦʷʪʥʦ, ʵʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʧʨʠ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʵʧʠʪʦʧʦʚ ʧʨʦʪʝʢʪʠʚʥʳʤʠ ʘʥʪʠʪʝʣʘʤʠ IgG 

(Haynes 2012). 

ʇʦʩʣʝʜʥʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʧʦ ʠʟʫʯʝʥʠʶ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʚʘʢʮʠʥʳ ʧʨʦʪʠʚ ɺʀʏ-1 ʩʪʘʣʦ 

HVTN 505 (Hammer 2013), ʚ ʭʦʜʝ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʫʯʘʣʦʩʴ 3-ʢʨʘʪʥʦʝ (ʥʘ 0, 4, 

8 ʥʝʜʝʣʝ) ʚʚʝʜʝʥʠʝ ɼʅʂ-ʚʘʢʮʠʥ ʤʝʪʦʜʦʤ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʧʨʘʡʤ-ʙʫʩʪʘ (6 ʧʣʘʟʤʠʜ: ʢʣʘʜʳ ɺ 

ʙʝʣʢʦʚ gag, pol, nef ɺʀʏ-1, ʘ ʪʘʢʞʝ ʢʣʘʜʳ ɸ, ɺ ʠ ʉ ʙʝʣʢʘ env). ʅʘ 24 ʥʝʜʝʣʝ ʚʳʧʦʣʥʷʣʦʩʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʚʝʜʝʥʠʝ ʚʘʢʮʠʥʳ, ʩʦʜʝʨʞʘʱʝʡ 4 ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ ʚʝʢʪʦʨʘ ʘʜʝʥʦʚʠʨʫʩʘ 

5 ʪʠʧʘ (ʬʫʟʠʦʥʥʳʡ ʙʝʣʦʢ gag-pol, ʘ ʪʘʢʞʝ ʢʣʘʜʳ ɸ, ɺ ʠ ʉ ʙʝʣʢʘ env). ʏʝʨʝʟ 28 ʥʝʜʝʣʴ ʧʦʩʣʝ 

ʧʦʣʥʦʡ ʠʤʤʫʥʠʟʘʮʠʠ ʩʨʝʜʠ 967 ʧʨʦʙʘʥʜʦʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʳ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 

27 ʩʣʫʯʘʝʚ ʠʥʬʠʮʠʨʦʚʘʥʠʷ (ʝʞʝʛʦʜʥʘʷ ʯʘʩʪʦʪʘ 2,8 %), ʩʨʝʜʠ 947 ʧʨʦʙʘʥʜʦʚ ʛʨʫʧʧʳ ʧʣʘʮʝʙʦ 

ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ 21 ʩʣʫʯʘʡ ʠʥʬʠʮʠʨʦʚʘʥʠʷ (ʝʞʝʛʦʜʥʘʷ ʯʘʩʪʦʪʘ 2,3 %), ʤʝʞʛʨʫʧʧʦʚʳʝ 

ʨʘʟʣʠʯʠʷ ʥʝ ʥʦʩʠʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʛʦ ʭʘʨʘʢʪʝʨʘ. ɸʥʘʣʠʟ çʫʩʪʘʥʦʚʦʯʥʳʭ ʪʦʯʝʢè ʫ 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʧʨʦʙʘʥʜʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʘʢʮʠʥʘʮʠʷ ʥʝ ʦʢʘʟʘʣʘ ʚʣʠʷʥʠʷ ʥʘ ʚʳʨʘʞʝʥʥʦʩʪʴ 

ʚʠʨʝʤʠʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʥʜʫʢʮʠʶ ʊ-ʢʣʝʪʦʯʥʦʛʦ ʦʪʚʝʪʘ ʠ ʩʠʥʪʝʟʘ ʘʥʪʠʪʝʣ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʚʘʢʮʠʥʘʮʠʷ ʥʝ ʩʤʦʛʣʘ ʠʥʜʫʮʠʨʦʚʘʪʴ ʩʠʥʪʝʟ ʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʘʥʪʠʪʝʣ, ʘ ʩʠʥʪʝʟ ʘʥʪʠʪʝʣ ʢ  

V1/V2-ʧʝʪʣʝ (ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ RV144 ʥʘʙʣʶʜʘʣʘʩʴ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʠʭ ʥʘʣʠʯʠʝʤ ʠ 

ʧʨʦʪʝʢʪʠʚʥʳʤ ʵʬʬʝʢʪʦʤ) ʙʳʣ ʩʣʘʙʦʚʳʨʘʞʝʥʥʳʤ. 

ɺ 2013 ʛʦʜʫ ʙʦʣʴʰʦʡ ʩʝʥʩʘʮʠʝʡ ʩʪʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʤʘʢʘʢʘʭ-ʨʝʟʫʩ,  

ʠʤʤʫʥʠʟʠʨʦʚʘʥʥʳʭ ʚʝʢʪʦʨʦʤ ʥʘ ʦʩʥʦʚʝ ʎʄɺ (Hansen 2013a). ɺʘʢʮʠʥʘʮʠʷ ʜʘʥʥʳʤ ʚʝʢʪʦʨʦʤ, 

ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʤ ʙʝʣʦʢ ɺʀʆ, ʥʝ ʩʤʦʛʣʘ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʟʘʨʘʞʝʥʠʝ ʤʘʢʘʢ ɺʀʆ, ʦʜʥʘʢʦ 

ʩʤʦʛʣʘ ʧʨʠʚʝʩʪʠ ʢ ʵʣʠʤʠʥʘʮʠʠ ʜʘʥʥʦʡ ʠʥʬʝʢʮʠʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʫ ʧʦʣʦʚʠʥʳ ʞʠʚʦʪʥʳʭ. 

ɺʦʟʤʦʞʥʦʡ ʧʨʠʯʠʥʦʡ ʧʦʜʦʙʥʦʛʦ ʫʩʧʝʭʘ ʚʘʢʮʠʥʳ, ʥʘʨʷʜʫ ʩ ʧʝʨʩʠʩʪʝʥʮʠʝʡ ʚʘʢʮʠʥʘʣʴʥʦʛʦ 

ʚʝʢʪʦʨʘ, ʷʚʣʷʝʪʩʷ ʠʥʜʫʢʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝʦʙʳʯʥʳʭ, çʥʝʢʘʥʦʥʠʯʥʳʭè ʢʣʝʪʦʢ-ʢʠʣʣʝʨʦʚ 

CD8+ (Hansen 2013b). ɺ ʦʪʣʠʯʠʝ ʦʪ ʊ-ʣʠʤʬʦʮʠʪʦʚ CD8+, ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʝʧʪʠʜʦʚ ʦʥʠ 

ʠʩʧʦʣʴʟʫʶʪ ʥʝ ʤʦʣʝʢʫʣʳ HLA I ʢʣʘʩʩʘ, ʘ ʤʦʣʝʢʫʣʳ HLA II  ʢʣʘʩʩʘ, ʢʦʪʦʨʳʝ ʥʝ ʨʝʛʫʣʠʨʫʶʪʩʷ 

ʤʦʣʝʢʫʣʘʤʠ ʚʠʨʫʩʥʦʛʦ ʙʝʣʢʘ nef. ɼʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ ʥʝʷʩʥʳʤ, ʤʦʛʫʪ ʣʠ ʧʦʜʦʙʥʳʝ 

çʥʝʢʘʥʦʥʠʯʥʳʝè ʊ-ʣʠʤʬʦʮʠʪʳ CD8+ ʥʘʭʦʜʠʪʴʩʷ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʧʨʠ ʦʙʳʯʥʳʭ 

ʫʩʣʦʚʠʷʭ ʠʣʠ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʘʢʮʠʥʘʮʠʠ. 
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5. ʆʩʪʨʘʷ ɺʀʏ-1-ʠʥʬʝʢʮʠʷ 
 
HENDRIK STREECK UND MARCUS ALTFELD 

 

ɺʚʝʜʝʥʠʝ 
 

ʆʩʪʨʘʷ ɺʀʏ-1-ʠʥʬʝʢʮʠʷ ʚ 40-90 % ʩʣʫʯʘʝʚ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʨʝʭʦʜʷʱʠʤʠ ʩʠʤʧʪʦʤʘʤʠ, 

ʢʦʪʦʨʳʝ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʨʝʧʣʠʢʘʮʠʠ ɺʀʏ-1 ʠ ʨʘʩʰʠʨʝʥʠʝʤ ʚʠʨʫʩ-

ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ. ɽʞʝʜʥʝʚʥʦ ʚʦ ʚʩʝʤ ʤʠʨʝ ʚʦʟʥʠʢʘʝʪ ʙʦʣʝʝ 6300 ʩʣʫʯʘʝʚ (ʚ 

ɽʚʨʦʧʝ ï ʦʢʦʣʦ 80 ʩʣʫʯʘʝʚ), ʢʦʛʜʘ ʥʘʣʠʯʠʝ ʦʩʪʨʦʡ ɺʀʏ-1-ʠʥʬʝʢʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ 

ʨʘʤʢʘʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʣʠʭʦʨʘʜʢʠ ʥʝʷʩʥʦʛʦ ʛʝʥʝʟʘ, ʤʘʢʫʣʦ-ʧʘʧʫʣʝʟʥʦʡ 

ʩʳʧʠ ʠ ʣʠʤʬʘʜʝʥʦʧʘʪʠʠ (UNAIDS 2012). ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʩʪʨʘʷ 

ɺʀʏ-ʠʥʬʝʢʮʠʷ ʥʝ ʜʠʘʛʥʦʩʪʠʨʫʝʪʩʷ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʶʱʠʝʩʷ ʩʠʤʧʪʦʤʳ ʯʘʩʪʦ ʦʙʲʷʩʥʷʶʪ 

ʥʘʣʠʯʠʝʤ ʜʨʫʛʠʭ ʚʠʨʫʩʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʢ ʧʨʠʤʝʨʫ, ʛʨʠʧʧ ʠʣʠ ʤʦʥʦʥʫʢʣʝʦʟ). ʂʨʦʤʝ ʪʦʛʦ, ʥʘ 

ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ɺʀʏ-1-ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʘʥʪʠʪʝʣʘ ʥʝ ʦʧʨʝʜʝʣʷʶʪʩʷ; 

ʧʦʵʪʦʤʫ ʚʳʩʪʘʚʣʝʥʠʝ ʜʠʘʛʥʦʟʘ ʜʦʣʞʥʦ ʦʩʥʦʚʳʚʘʪʴʩʷ, ʥʘʨʷʜʫ ʩ ʢʣʠʥʠʯʝʩʢʠʤ ʧʦʜʦʟʨʝʥʠʝʤ, ʥʘ 

ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ ʠ ʘʥʘʤʥʝʟʝ (ʨʠʩʢ ʟʘʨʘʞʝʥʠʷ), ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʪʝʩʪʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʥʘʣʠʯʠʝ ʈʅʂ ɺʀʏ-1 ʠʣʠ ʘʥʪʠʛʝʥʘ p24, ʠʣʠ ʪʝʩʪʳ ʥʘ 

ɺʀʏ 4-ʦʛʦ ʧʦʢʦʣʝʥʠʷ. 

ʈʘʥʥʷʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʦ ʨʷʜʫ ʧʨʠʯʠʥ. ɺʝʨʦʷʪʥʦ, ʦʢʦʣʦ 50 % ʚʩʝʭ 

ʩʣʫʯʘʝʚ ʟʘʨʘʞʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʦ ʢʦʥʪʘʢʪʦʤ ʩ ʥʝʜʘʚʥʦ ʠʥʬʠʮʠʨʦʚʘʥʥʳʤ ʧʘʮʠʝʥʪʦʤ (Brenner 

2007): ʦʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʨʝʟʫʣʴʪʘʪʳ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʪʨʘʷ ɺʀʏ-ʠʥʬʝʢʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʩʥʦʚʥʦʡ 

ʢʘʪʘʣʠʟʘʪʦʨ ʚʩʝʤʠʨʥʦʡ ʧʘʥʜʝʤʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʥʥʝʝ ʥʘʯʘʣʦ ɸʈʊ ʤʦʞʝʪ ʥʝ ʪʦʣʴʢʦ ʠʤʝʪʴ 

ʜʦʣʛʦʩʨʦʯʥʳʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʚʠʨʫʩʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʣʷ ʧʘʮʠʝʥʪʘ (ʩʤ. 

ʚʳʰʝ), ʥʦ ʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʨʘʟʚʠʪʠʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʧʨʠ ʥʝʟʘʤʝʯʝʥʥʦʡ ʠʥʬʝʢʮʠʠ ʚʦ ʚʨʝʤʷ 

ʧʨʝʜʵʢʩʧʦʟʠʮʠʦʥʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ (ʩʤ. ʯʘʩʪʴ ɸʈʊ ʠ ʛʣʘʚʫ ʇʨʦʬʠʣʘʢʪʠʢʘ ɺʀʏ-ʠʥʬʝʢʮʠʠ). 
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ʂʨʠʪʝʨʠʷʤʠ çʦʩʪʨʦʡè ɺʀʏ-1-ʠʥʬʝʢʮʠʠ (ʆɺʀ) ʷʚʣʷʝʪʩʷ ʠʣʠ ʥʘʣʠʯʠʝ ʚʳʩʦʢʦʡ ʚʠʨʫʩʥʦʡ 

ʥʘʛʨʫʟʢʠ ɺʀʏ-1 ʚ ʦʪʩʫʪʩʪʚʠʠ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʘʥʘʣʠʟʘ ʥʘ ʘʥʪʠ-ɺʀʏ-1 

(ʧʦʣʫʯʝʥʥʦʛʦ ʤʝʪʦʜʦʤ ELISA) ʠʣʠ ʧʦʣʫʯʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʪʝʩʪʘ ʥʘ ɺʀʏ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʤʝʪʦʜʦʤ ʚʝʩʪʝʨʥ-ʙʣʦʪ ʚʳʷʚʣʷʝʪʩʷ ʤʝʥʝʝ ʪʨʝʭ ʧʦʣʦʩʦʢ. ʆʪ çʦʩʪʨʦʡ 

ɺʀʏ-1-ʠʥʬʝʢʮʠʠè ʩʣʝʜʫʝʪ ʦʪʣʠʯʘʪʴ çʨʘʥʥʶʶ ɺʀʏ-1-ʠʥʬʝʢʮʠʶè (ʈɺʀ), ʧʦʜ ʢʦʪʦʨʦʡ 

ʧʦʥʠʤʘʝʪʩʷ ʟʘʨʘʞʝʥʠʝ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 6 ʤʝʩʷʮʝʚ. ʉʪʘʪʫʩ ʩʝʨʦʢʦʥʚʝʨʩʠʠ ʧʨʠ ʵʪʦʤ 

ʷʚʣʷʝʪʩʷ ʘʥʘʣʦʛʠʯʥʳʤ, ʦʜʥʘʢʦ ʜʦʣʞʝʥ ʙʳʪʴ ʚ ʥʘʣʠʯʠʠ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʪʝʩʪ ʥʘ ɺʀʏ-1, 

ʧʦʣʫʯʝʥʥʳʡ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 6 ʤʝʩʷʮʝʚ. ʆɺʀ ʠ ʈɺʀ ʦʙʲʝʜʠʥʝʥʳ ʪʝʨʤʠʥʦʤ çʧʝʨʚʠʯʥʘʷ 

ɺʀʏ-1-ʠʥʬʝʢʮʠʷè (ʇɺʀ). 

ʏʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʨʘʚʥʝʥʠʷ ʨʘʥʥʠʭ ʠʟʤʝʥʝʥʠʡ ʨʝʟʝʨʚʫʘʨʘ ɺʀʏ ʠ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ ʫ ʨʘʟʣʠʯʥʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ʦʩʪʨʦʡ ɺʀʏ-ʠʥʬʝʢʮʠʝʡ, ʚ 2009 ʛʦʜʫ ʙʳʣʘ ʚʥʝʜʨʝʥʘ 

ʩʠʩʪʝʤʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ (Fiebig 2009), ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʦʩʪʨʘʷ ɺʀʏ-1-ʠʥʬʝʢʮʠʷ ʜʝʣʠʪʩʷ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʘʪʝʛʦʨʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʤʤʫʥʦʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ (ʩʤ. 

ʈʠʩʫʥʦʢ 1). ʇʨʠ ʵʪʦʤ ʩʪʘʜʠʠ I-III  ʫʧʨʦʱʝʥʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʩʪʨʦʡ ɺʀʏ-1-ʠʥʬʝʢʮʠʠ, ʩʪʘʜʠʠ 

IV-VI ï ʨʘʥʥʝʡ ɺʀʏ-1-ʠʥʬʝʢʮʠʠ. ʕʪʘ ʩʠʩʪʝʤʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʪʦʤ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʥʘ 

ʘʥʪʠʛʝʥ p24 ʠ ʘʥʪʠʪʝʣʘ ʢ p24 (ʪʝʩʪʳ ʥʘ ɺʀʏ 2-ʦʛʦ ʧʦʢʦʣʝʥʠʷ) ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ. ʆʜʥʘʢʦ ʚʦ 

ʚʩʝʤ ʤʠʨʝ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʝʩʪʳ ʥʘ ɺʀʏ 4-ʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʷʚʣʷʶʪ ʠ ʘʥʪʠʛʝʥ p24, ʠ ʘʥʪʠʪʝʣʘ IgG/IgM. ʇʦʵʪʦʤʫ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ 

ʜʨʫʛʘʷ ʩʠʩʪʝʤʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ (Ananworanich 2013), ʪʝʤ ʥʝ ʤʝʥʝʝ, ʥʠ ʦʜʥʘ ʠʟ ʥʠʭ ʝʱʝ ʥʝ 

ʫʪʚʝʨʞʜʝʥʘ. ʉʦʛʣʘʩʥʦ ʥʦʚʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʚʳʜʝʣʷʶʪ 3 ʩʪʘʜʠʠ: ʈʅʂ ɺʀʏ+/ʀʌɸ 4-ʦʛʦ 

ʧʦʢʦʣʝʥʠʷ-/ ʀʌɸ 3-ʝʛʦ ʧʦʢʦʣʝʥʠʷ- (ʩʪʘʜʠʷ 1); ʈʅʂ ɺʀʏ+/ʀʌɸ 4-ʦʛʦ ʧʦʢʦʣʝʥʠʷ+/ʀʌɸ 

3-ʝʛʦ ʧʦʢʦʣʝʥʠʷ- (ʩʪʘʜʠʷ 2); ʈʅʂ ɺʀʏ+/ʀʌɸ 4-ʦʛʦ ʧʦʢʦʣʝʥʠʷ+/ʀʌɸ 3-ʝʛʦ ʧʦʢʦʣʝʥʠʷ+ 
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(ʩʪʘʜʠʷ 3). ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʝʝ ʧʨʦʩʪʦʪʘ. ʊʝʨʘʧʝʚʪʠʯʝʩʢʠʝ 

ʤʝʨʦʧʨʠʷʪʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʦʮʝʥʢʠ ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ ʧʦ ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ, 

ʙʫʜʫʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴʩʷ ʦʩʦʙʝʥʥʦ ʜʦʣʛʦʩʨʦʯʥʳʤ ʵʬʬʝʢʪʦʤ (ʩʤ. ʥʠʞʝ). 

 

 

 
 
 

ʈʠʩʫʥʦʢ 1: ʆʩʪʨʘʷ ɺʀʏ-1-ʠʥʬʝʢʮʠʷ, ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʦʚ ʧʦ ʩʪʘʜʠʷʤ, ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ Fiebig (2009) 

ʠ McMichael (2010) 
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ʇʦ ʧʨʦʰʝʩʪʚʠʠ ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʢʦʪʦʨʳʡ ʧʨʦʜʦʣʞʘʝʪʩʷ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ ʜʦ 

ʥʝʩʢʦʣʴʢʠʭ ʥʝʜʝʣʴ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ɺʀʏ, ʟʘʙʦʣʝʚʘʥʠʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʬʦʨʤʝ ʦʩʪʨʦʛʦ, 

ʛʨʠʧʧʦʧʦʜʦʙʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴʩʷ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ 

ʚʳʨʘʞʝʥʥʦʩʪʠ. ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʪʷʞʝʣʦʡ ʠ ʜʣʠʪʝʣʴʥʦ ʩʦʭʨʘʥʷʶʱʝʡʩʷ ʩʠʤʧʪʦʤʘʪʠʢʦʡ 

ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʝʝ ʙʳʩʪʨʦʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʜʦ ʉʇʀɼʘ (Pedersen 1989, Keet 1993, Vanhems 

1998). ʂʣʠʥʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ ʦʩʪʨʦʡ ɺʀʏ-1-ʠʥʬʝʢʮʠʠ (ʊʘʙʣʠʮʘ 1) ʙʳʣʠ ʠʟʥʘʯʘʣʴʥʦ 

ʦʧʠʩʘʥʳ ʢʘʢ ʢʘʨʪʠʥʘ, ʥʘʧʦʤʠʥʘʶʱʘʷ ʤʦʥʦʥʫʢʣʝʦʟ (Cooper 1985). ʇʦʯʪʠ ʚʩʝʛʜʘ ʥʘʙʣʶʜʘʝʪʩʷ 

ʣʠʭʦʨʘʜʢʘ ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʜʦ 38-40ÁC, ʢʦʪʦʨʘʷ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 5-8 ʜʥʝʡ. ɺ ʪʠʧʠʯʥʳʭ ʩʣʫʯʘʷʭ ʯʝʨʝʟ 48-72 ʯʘʩʘ ʧʦʩʣʝ ʥʘʯʘʣʘ ʣʠʭʦʨʘʜʢʠ 

ʧʦʷʚʣʷʝʪʩʷ ʤʘʢʫʣʦ-ʧʘʧʫʣʝʟʥʘʷ ʩʳʧʴ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʦʙʣʘʩʪʠ ʪʫʣʦʚʠʱʘ, ʰʝʠ ʠ ʣʠʮʘ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʥʘʙʣʶʜʘʶʪʩʷ ʙʦʣʝʟʥʝʥʥʳʝ ʠʟʲʷʟʚʣʝʥʠʷ ʚ ʧʦʣʦʩʪʠ ʨʪʘ, ʣʠʤʬʘʜʝʥʦʧʘʪʠʷ, 

ʘʨʪʨʘʣʛʠʠ, ʬʘʨʠʥʛʠʪ, ʦʙʱʝʝ ʥʝʜʦʤʦʛʘʥʠʝ, ʧʦʪʝʨʷ ʤʘʩʩʳ ʪʝʣʘ, ʘʩʝʧʪʠʯʝʩʢʠʡ ʤʝʥʠʥʛʠʪ ʠ 

ʤʠʘʣʛʠʠ (Kahn 1998); ʚ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴʩʷ ʪʘʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʘʢ ʤʠʦʢʘʨʜʠʪ, 

ʧʘʥʢʨʝʘʪʠʪ ʠ  ʧʦʯʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ. 

 

 

 

 

ʇʦʣʥʦʩʪʴʶ + ʚʝʩʪʝʨʥ-ʙʣʦʪ 

ɺʝʩʪʝʨʥ-ʙʣʦʪ + (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ p3I) 

ʉʦʤʥʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʚʝʩʪʝʨʥ-ʙʣʦʪ (ʪʝʩʪ ʥʘ ɺʀʏ-1 1-ʦʛʦ  ʠ 2-ʦʛʦ ʧʦʢʦʣʝʥʠʷ) 

ʈʝʘʢʪʠʚʥʳʡ ʨʝʟʫʣʴʪʘʪ IgM+ ʢ ɺʀʏ-1 (ʚʝʩʪʝʨʥ-ʙʣʦʪ ʝʱʝ -) (ʪʝʩʪ ʥʘ ɺʀʏ 3-ʝʛʦ ʧʦʢʦʣʝʥʠʷ) 

ʘʥʪʠ-p24+ELISA (ʪʝʩʪ ʥʘ ɺʀʏ 4-ʦʛʦ ʧʦʢʦʣʝʥʠʷ) 

ʇʎʈ 

ɼʥʠ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ɺʀʏ-1 
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ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʌʠʙʠʛʫ 

ɺʠʨʫʩʥʘʷ ʈʅʂ+ 

ɸʥʪʠʛʝʥ ʨ24+ 

lgM ʢ ɺʀʏ+ 

ʉʦʤʥʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʚʝʩʪʝʨʥ-ʙʣʦʪ 

ɺʝʩʪʝʨʥ-ʙʣʦʢ+, ʨ31 



60 ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʊʘʙʣʠʮʘ 1: ɺʝʜʫʱʠʝ ʩʠʤʧʪʦʤʳ ʦʩʪʨʦʡ ɺʀʏ-1-ʠʥʬʝʢʮʠʠ (ʠʩʪʦʯʥʠʢ: Hecht 2002) 
 

ʉʠʤʧʪʦʤ ʏʘʩʪʦʪʘ ʆʪʥʦʰʝʥʠʝ ʰʘʥʩʦʚ (95% ɼʀ) 

ʃʠʭʦʨʘʜʢʘ 80 % 5,2 (2,3-11,7) 

ʂʦʞʥʘʷ ʩʳʧʴ 51 % 4,8 (2,4-9,8) 

ʀʟʲʷʟʚʣʝʥʠʷ ʧʦʣʦʩʪʠ ʨʪʘ 37 % 3,1 (1,5-6,6) 

ɸʨʪʨʘʣʛʠʠ 54 % 2,6 (1,3-5,1) 

ʌʘʨʠʥʛʠʪ 44 % 2,6 (1,3-5,1) 

ʇʦʪʝʨʷ ʘʧʧʝʪʠʪʘ 54 % 2,5 (1,2-4,8) 

ʇʦʪʝʨʷ ʤʘʩʩʳ ʪʝʣʘ > 2,5 ʢʛ 32 % 2,8 (1,3-6,0) 

ʆʙʱʝʝ ʥʝʜʦʤʦʛʘʥʠʝ 68 % 2,2 (1,1-4,5) 

ʄʠʘʣʛʠʠ 49 % 2,1 (1,1-4,2) 

ʃʠʭʦʨʘʜʢʘ ʠ ʢʦʞʥʘʷ ʩʳʧʴ 46 % 8,3 (3,6-19,3) 

 

ɺ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʘʢʩʠʤʘʣʴʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʧʨʠ ʚʳʩʪʘʚʣʝʥʠʠ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʜʠʘʛʥʦʟʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʪʘʢʠʝ ʩʠʤʧʪʦʤʳ, ʢʘʢ ʣʠʭʦʨʘʜʢʘ (80 %) ʠ ʦʙʱʝʝ 

ʥʝʜʦʤʦʛʘʥʠʝ (68 %), ʦʜʥʘʢʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʙʳʣʘ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʪʘʢʠʭ 

ʩʠʤʧʪʦʤʦʚ, ʢʘʢ ʧʦʪʝʨ ̫ʤʘʩʩʳ ʪʝʣʘ (86 %) ʠ ʠʟʲʷʟʚʣʝʥʠ ̫ʧʦʣʦʩʪʠ ʨʪʘ (85 %) (Hecht 2002). 

ʄʘʢʩʠʤʘʣʴʥʫʶ ʧʨʦʛʥʦʩʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʠʘʛʥʦʟʘ ʦʩʪʨʦʡ 

ɺʀʏ-1-ʠʥʬʝʢʮʠʠ, ʠʤʝʣʠ ʪʘʢʠʝ ʩʠʤʧʪʦʤʳ, ʢʘʢ ʣʠʭʦʨʘʜʢʘ ʠ ʢʦʞʥʘʷ ʩʳʧʴ (ʦʩʦʙʝʥʥʦ ʚ 

ʢʦʤʙʠʥʘʮʠʠ), ʜʘʣʝʝ ʩʣʝʜʦʚʘʣʠ ʪʘʢʠʝ ʩʠʤʧʪʦʤʳ, ʢʘʢ ʠʟʲʷʟʚʣʝʥʠʷ ʚ ʧʦʣʦʩʪʠ ʨʪʘ ʠ ʬʘʨʠʥʛʠʪ. ɺ 

ʜʨʫʛʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ (Daar 2001) ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʨʦʛʥʦʩʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʠʤʝʣʠ ʪʘʢʠʝ 

ʩʠʤʧʪʦʤʳ, ʢʘʢ ʣʠʭʦʨʘʜʢʘ, ʢʦʞʥʘʷ ʩʳʧʴ, ʤʠʘʣʛʠʠ, ʘʨʪʨʘʣʛʠʠ ʠ ʥʦʯʥʘʷ ʧʦʪʣʠʚʦʩʪʴ. 

ʉʠʤʧʪʦʤʥʘʷ ʬʘʟʘ ʦʩʪʨʦʡ ɺʀʏ-1-ʠʥʬʝʢʮʠʠ ʧʨʦʜʦʣʞʘʝʪʩʷ 7-10 ʜʥʝʡ, ʨʝʞʝ ʦʥʘ ʜʣʠʪʩʷ ʙʦʣʝʝ 

14 ʜʥʝʡ. ʅʝʩʧʝʮʠʬʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ ʜʘʥʥʳʭ ʩʠʤʧʪʦʤʦʚ ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ ʜʝʪʘʣʴʥʦʛʦ 

ʩʙʦʨʘ ʘʥʘʤʥʝʟʘ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ. 

 

ɼʠʘʛʥʦʩʪʠʢʘ 
 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʥʘʣʠʯʠʝ ʦʩʪʨʦʡ ɺʀʏ-1-ʠʥʬʝʢʮʠʠ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʩʠʤʧʪʦʤʘʪʠʢʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʘʥʘʤʥʝʟʘ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ 

ʣʘʙʦʨʘʪʦʨʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʥʠ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʧʦʜʪʚʝʨʞʜʝʥʠʠ ʧʨʠʟʥʘʢʦʚ 

ʨʝʧʣʠʢʘʮʠʠ ɺʀʏ-1, ʢʦʪʦʨʳʝ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʨʘʥʴʰʝ, ʯʝʤ ʧʦʷʚʣʷʶʪʩʷ ʘʥʪʠʪʝʣʘ ʢ ɺʀʏ-1. ɺ 

ʨʘʩʧʦʨʷʞʝʥʠʠ ʚʨʘʯʝʡ ʝʩʪʴ ʨʘʟʣʠʯʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʪʝʩʪʳ, ʩʘʤʳʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʠʟ ʥʠʭ 

ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʦʙʥʘʨʫʞʝʥʠʠ ʈʅʂ ɺʀʏ-1 ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ Hecht (2002), ʢʦʪʦʨʦʝ ʫʞʝ ʮʠʪʠʨʦʚʘʣʦʩʴ ʚʳʰʝ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʩʝ 

ʠʟʫʯʝʥʥʳʝ ʤʝʪʦʜʳ ʦʙʥʘʨʫʞʝʥʠʷ ʈʅʂ ɺʀʏ-1 (ʤʝʪʦʜ ʨʘʟʚʝʪʚʣʝʥʥʦʡ ɼʅʂ, ʇʎʈ ʠ GenProbe) 

ʠʤʝʶʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʨʘʚʥʫʶ 100 %, ʦʜʥʘʢʦ ʚ 2-5 % ʩʣʫʯʘʝʚ ʜʘʶʪ ʣʦʞʥʦʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ. ʃʦʞʥʦʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʯʘʱʝ ʚʩʝʛʦ ʧʦʢʘʟʳʚʘʶʪ ʫʨʦʚʝʥʴ ʈʅʂ 

ɺʀʏ-1 ʤʝʥʝʝ 2000 ʢʦʧʠʡ/ʤʣ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʥʠ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʚʝʨʭʥʝʛʦ ʟʥʘʯʝʥʠʷ, 

ʢʦʪʦʨʦʝ ʦʙʳʯʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʬʦʥʝ ʦʩʪʨʦʡ ɺʀʏ-1-ʠʥʬʝʢʮʠʠ (ʧʦ ʦʧʳʪʫ ʩʦʙʩʪʚʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʩʦʩʪʘʚʣʷʝʪ 13 x 10
6
 ʢʦʧʠʡ ʈʅʂ ɺʀʏ-1/ʤʣ, ʜʠʘʧʘʟʦʥ ʦʪ 0,25 ʜʦ 

95,5 x 10
6
 ʢʦʧʠʡ ʈʅʂ ɺʀʏ-1/ʤʣ). ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʝʨʚʠʯʥʦʛʦ ʣʦʞʥʦʧʦʣʦʞʠʪʝʣʴʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ ʧʦʚʪʦʨʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʪʝʩʪʘ ʥʘ ʈʅʂ ɺʀʏ-1 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʦʡ ʞʝ ʧʨʦʙʳ ʠ 

ʠʜʝʥʪʠʯʥʦʛʦ ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ ʧʨʠʚʦʜʠʣʦ ʢ ʧʦʣʫʯʝʥʠʶ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ʄʝʪʦʜ 

ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʪʠʛʝʥʘ p24, ʥʘʧʨʦʪʠʚ, ʠʤʝʝʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʪʦʣʴʢʦ 79 %, ʩʧʝʮʠʬʠʯʥʦʩʪʴ 

ʤʝʪʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 99,5-99,96 %. ɼʠʘʛʥʦʟ ʦʩʪʨʦʡ ɺʀʏ-1-ʠʥʬʝʢʮʠʠ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʜʪʚʝʨʞʜʝʥ 

ʤʝʪʦʜʦʤ ʚʳʷʚʣʝʥʠʷ ʘʥʪʠʪʝʣ ʢ ɺʀʏ-1 (ʩʝʨʦʢʦʥʚʝʨʩʠʷ) ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʫʶʱʠʭ ʙʣʠʞʘʡʰʠʭ 

ʥʝʜʝʣʴ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʨʳʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 4 ʨʘʟʣʠʯʥʳʭ çʪʝʩʪʘ ʥʘ ɺʀʏè, ʠʤʝʶʱʠʭ ʦʩʦʙʝʥʥʦ 

ʭʦʨʦʰʫʶ ʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ɺʀʏ-1-ʠʥʬʝʢʮʠʠ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ. 

ɼʣʷ ʧʨʘʚʠʣʴʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʘ ʦʯʝʥʴ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦ ʚʳʩʦʢʫʶ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʜʘʥʥʳʭ ʪʝʩʪʦʚ: ʪʝʩʪʳ ʀʌɸ 1-ʦʛʦ ʠ 2-ʦʛʦ ʧʦʢʦʣʝʥʠʡ ʩʧʦʩʦʙʥʳ 



ʆʩʪʨʘʷ ɺʀʏ-1-ʠʥʬʝʢʮʠʷ 61 

 

ʦʙʥʘʨʫʞʠʚʘʪʴ ʪʦʣʴʢʦ ʘʥʪʠʪʝʣʘ ʪʠʧʘ IgG, ʧʦʵʪʦʤʫ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʙʫʜʝʪ ʧʦʣʫʯʝʥ 

ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʨʦʚʝʥʴ IgG. ɺʨʝʤʝʥʥʦʝ ʦʢʥʦ 

ʤʝʞʜʫ ʤʦʤʝʥʪʦʤ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʣʷʝʪ 

25-35 ʜʥʝʡ (Branson 2012). ʊʝʩʪʳ 1-ʦʛʦ ʧʦʢʦʣʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʝʜʢʦ. 

ʊʝʩʪʳ ʀʌɸ 3-ʝʛʦ ʧʦʢʦʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ, 

ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʦʙʥʘʨʫʞʠʚʘʪʴ ʘʥʪʠʪʝʣʘ IgM, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ ʚ ʙʦʣʝʝ ʨʘʥʥʠʝ 

ʩʨʦʢʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʦʙʥʳʭ ʪʝʩʪʦʚ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʦʩʪʨʫʶ ʠʥʬʝʢʮʠʶ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ ʪʨʝʭ ʠʟ ʯʝʪʳʨʝʭ ʩʣʫʯʘʝʚ (Hecht 2002). ʊʝʩʪʳ ʀʌɸ 4-ʦʛʦ ʧʦʢʦʣʝʥʠʷ 

ʧʦʟʚʦʣʷʶʪ ʚʳʧʦʣʥʠʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʘʥʘʣʠʟ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʀʌɸ ʥʘ ʥʘʣʠʯʠʝ 

ʘʥʪʠʛʝʥʘ p24 ʠ ʀʌɸ ʥʘ ʥʘʣʠʯʠʝ ʘʥʪʠʪʝʣ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʧʘʮʠʝʥʪʦʚ, ʫ 

ʢʦʪʦʨʳʭ ʝʱʝ ʥʝ ʦʙʨʘʟʦʚʘʣʠʩʴ ʘʥʪʠʪʝʣʘ, ʥʦ ʫʞʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʥʪʠʛʝʥ p24. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ 

ʚʨʝʤʝʥʥʦʡ ʧʨʦʤʝʞʫʪʦʢ ʤʝʞʜʫ ʠʥʬʠʮʠʨʦʚʘʥʠʝʤ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʥʥʠʤʠ ʩʨʦʢʘʤʠ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʠʘʛʥʦʟʘ ʩʦʢʨʘʱʘʝʪʩʷ (15-20 ʜʥʝʡ) (Branson 2012), ʦʜʥʘʢʦ, ʝʩʣʠ ʚ ʪʝʯʝʥʠʝ 

ʢʦʨʦʪʢʦʛʦ ʚʨʝʤʝʥʠ ʘʥʪʠʪʝʣʘ ʠ ʘʥʪʠʛʝʥʳ ʥʝʡʪʨʘʣʠʟʫʶʪ ʜʨʫʛ ʜʨʫʛʘ, ʪʦ ʦʪʢʨʳʚʘʝʪʩʷ ʚʪʦʨʦʝ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʝ ʦʢʥʦ (Ly 2007). 

ʇʨʠ ʦʩʪʨʦʡ ɺʀʏ-1-ʠʥʬʝʢʮʠʠ ʯʘʩʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʯʝʪʢʦʝ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʣʝʪʦʢ CD4, 

ʢʦʪʦʨʦʝ ʧʦʟʞʝ ʚʥʦʚʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʭʦʪʷ, ʯʘʱʝ ʚʩʝʛʦ, ʥʝ ʜʦʩʪʠʛʘʝʪ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ. 

ʂʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʢ CD8, ʥʘʧʨʦʪʠʚ, ʩʥʘʯʘʣʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʩʦʦʪʥʦʰʝʥʠʷ CD4/CD8 ʥʠʞʝ 1. ʇʦʜʦʙʥʦʝ ʢʨʘʪʢʦʩʨʦʯʥʦʝ ʩʥʠʞʝʥʠʝ ʤʦʞʥʦ 

ʥʘʙʣʶʜʘʪʴ ʠ ʜʣʷ ʘʙʩʦʣʶʪʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ɺ-ʢʣʝʪʦʢ. ʂʣʠʥʠʯʝʩʢʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ 

ʜʠʘʛʥʦʩʪʠʢʫ ʦʩʪʨʦʡ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʧʨʦʚʦʜʷʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʩ ʠʥʬʝʢʮʠʦʥʥʳʤ 

ʤʦʥʦʥʫʢʣʝʦʟʦʤ. ʉʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʪʘʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʘʢ ʛʝʧʘʪʠʪ, ʛʨʠʧʧ, 

ʪʦʢʩʦʧʣʘʟʤʦʟ, ʩʠʬʠʣʠʩ, ʘ ʪʘʢʞʝ ʠ ʧʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

ʆʙʦʙʱʠʚ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʜʠʘʛʥʦʩʪʠʢʠ ʦʩʪʨʦʡ 

ɺʀʏ-1-ʠʥʬʝʢʮʠʠ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʩ ʫʯʝʪʦʤ ʚʨʝʤʝʥʥʦʛʦ 

ʦʢʥʘ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʦʩʪʨʘʷ ɺʀʏ-ʠʥʬʝʢʮʠʷ ʝʱʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʪʚʝʨʞʜʝʥʘ, ʥʦ 

ʚʦʟʤʦʞʥʦʩʪʴ ʝʝ ʥʘʣʠʯʠʷ ʜʦʣʞʥʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ. ʇʨʠ ʥʘʣʠʯʠʠ ʢʣʠʥʠʯʝʩʢʦʛʦ ʧʦʜʦʟʨʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʝʥʠʝ ʢʘʢ ʤʠʥʠʤʫʤ ʦʜʥʦʛʦ ʪʝʩʪʘ ʥʘ ɺʀʏ-1, ʚʦʟʤʦʞʥʦ ʧʦʚʪʦʨʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʚʠʨʫʩʥʦʡ ʥʘʛʨʫʟʢʠ ɺʀʏ-1, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩʫʥʢʝ 1.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʚʠʨʫʩʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ 
 

ʅʘ ʩʪʘʜʠʠ ʦʩʪʨʦʡ ɺʀʏ-1-ʠʥʬʝʢʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʙʳʩʪʨʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʚʠʨʫʩʘ. ɿʘ ʵʪʦ ʚʨʝʤʷ ʥʘ ʬʦʥʝ ʝʱʝ ʥʝ ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʘʜʘʧʪʠʚʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʚʠʨʫʩʥʘʷ 

ʥʘʛʨʫʟʢʘ ʯʘʩʪʦ ʜʦʩʪʠʛʘʝʪ ʙʦʣʝʝ 100 ʤʣʥ ʢʦʧʠʡ ʈʅʂ ɺʀʏ-1/ʤʣ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʚ ʵʪʦʪ 

ʚʨʝʤʝʥʥʦʡ ʧʝʨʠʦʜ ʧʨʦʠʩʭʦʜʷʪ ʦʩʥʦʚʥʳʝ ʧʘʪʦʛʝʥʥʳʝ ʧʨʦʮʝʩʩʳ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʩʝʚʘ ʚʠʨʫʩʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʪʢʘʥʝʡ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʝ ʦ ʥʘʨʫʰʝʥʠʷʭ 

ʬʫʥʢʮʠʠ ʊ-ʣʠʤʬʦʮʠʪʦʚ CD4+, ʧʨʦʷʚʣʷʶʱʠʭʩ,̫ ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʣʠʤʬʦʠʜʥʳʭ ʦʨʛʘʥʘʭ ʠ 

ʣʠʤʬʦʠʜʥʦʡ ʪʢʘʥʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ. ɺʦ ʚʨʝʤʷ ʦʩʪʨʦʡ ɺʀʏ-1-ʠʥʬʝʢʮʠʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʯʝʪʢʦʝ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʣʝʪʦʢ CD4+. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 

ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʚʦʟʤʦʞʥʳʤ ʨʘʟʚʠʪʠʝ ʦʧʧʦʨʪʫʥʠʩʪʠʯʝʩʢʠʭ 

ʠʥʬʝʢʮʠʡ ʫʞʝ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ (Gupta 1993, Vento 1993). ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʦ ʧʨʦʰʝʩʪʚʠʠ 

ʩʪʘʜʠʠ ʧʝʨʚʠʯʥʦʡ ʠʥʬʝʢʮʠʠ ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʢ CD4 ʚʥʦʚʴ ʧʦʚʳʰʘʝʪʩʷ, ʠʩʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ 

ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʨʝʜʢʦ ʜʦʩʪʠʛʘʝʪʩʷ ʙʝʟ ɸʈʊ. ɺʳʩʦʢʘʷ ʚʠʨʝʤʠʷ ɺʀʏ-1 ʩʦʭʨʘʥʷʝʪʩʷ ʯʘʱʝ 

ʚʩʝʛʦ ʣʠʰʴ ʚ ʪʝʯʝʥʠʝ ʢʦʨʦʪʢʦʛʦ ʚʨʝʤʝʥʠ, ʵʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ 

ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʠʤʤʫʥʥʳʤ ʦʪʚʝʪʦʤ ʠ ʧʦʪʝʨʝʡ ʢʣʝʪʦʢ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʠʨʫʩʥʫʶ 

ʨʝʧʣʠʢʘʮʠʶ. ɺ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʫʶʱʠʭ ʥʝʜʝʣʴ ʚʠʨʝʤʠʷ ʩʥʠʞʘʝʪʩʷ ʚ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ 

ʧʨʦʛʨʝʩʩʠʠ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʫʩʪʘʥʦʚʦʯʥʦʡ ʪʦʯʢʠ. ɿʥʘʯʝʥʠʝ ʫʩʪʘʥʦʚʦʯʥʦʡ ʪʦʯʢʠ ʷʚʣʷʝʪʩʷ 

ʯʝʪʢʠʤ ʧʨʝʜʠʢʪʦʨʦʤ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ (Mellors 1995). 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʛʝʧʘʪʠʪʘ ɺ ʠʣʠ ʉ, ʧʨʠ ʦʩʪʨʦʡ ɺʀʏ-1-ʠʥʬʝʢʮʠʠ ʟʘʧʫʩʢʘʝʪʩʷ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʡ 

ʢʘʩʢʘʜ ʮʠʪʦʢʠʥʦʚʳʭ ʨʝʘʢʮʠʡ. ʋʞʝ ʯʝʨʝʟ 7 ʜʥʝʡ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʙʳʩʪʨʦʤʫ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ 



62 ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʮʠʪʦʢʠʥʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʩʠʩʪʝʤʝ ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʘ ʚ ʧʦʩʣʝʜʫʶʱʝʤ, ʧʨʠ 

ʧʦʚʳʰʝʥʠʠ ʚʠʨʫʩʥʦʡ ʥʘʛʨʫʟʢʠ, ʫʩʠʣʠʚʘʝʪʩʷ ʩʠʥʪʝʟ ʨʷʜʘ ʜʨʫʛʠʭ ʮʠʪʦʢʠʥʦʚ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, 

ʯʪʦ ʵʪʠ ʮʠʪʦʢʠʥʳ ʯʘʩʪʠʯʥʦ ʩʣʫʞʘʪ ʜʣʷ ʢʦʥʪʨʦʣʷ ʠʥʬʝʢʮʠʠ, ʦʜʥʘʢʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʥʠ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʝʝ ʠʤʤʫʥʦʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ (Stacey 2009). ʊʘʢ 

ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʵʪʦʡ ʬʘʟʝ ʧʨʦʠʩʭʦʜʠʪ ʘʢʪʠʚʘʮʠʷ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ɽʂ-ʢʣʝʪʦʢ 

(ʝʩʪʝʩʪʚʝʥʥʳʝ ʢʠʣʣʝʨʳ) ʠ ʨʘʩʰʠʨʝʥʠʝ ʠʭ ʧʦʧʫʣʷʮʠʠ (Alter 2007). ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ 

ʦʩʪʨʦʡ ʬʘʟʝ ʥʝʡʪʨʘʣʠʟʫʶʱʠʝ ʘʥʪʠʪʝʣʘ ʢ ɺʀʏ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʨʝʜʢʦ, ʫʞʝ ʚʳʷʚʣʷʶʪʩʷ 

ʧʨʠʟʥʘʢʠ ʘʥʪʠʪʝʣʦʟʘʚʠʩʠʤʦʛʦ ʢʣʝʪʦʯʥʦ-ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ (Chung 

2011), ʚʣʠʷʥʠʝ ʢʦʪʦʨʦʛʦ ʥʘ ʢʦʥʪʨʦʣʴ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʝʱʝ ʥʝ ʠʟʫʯʝʥʦ. ʂʨʦʤʝ ʪʦʛʦ, ʤʘʨʢʝʨʳ, 

ʦʧʨʝʜʝʣʷʝʤʳʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʦʢ CD4 ʧʨʠ ʦʩʪʨʦʡ ʠʥʬʝʢʮʠʠ, ʢʦʨʨʝʣʠʨʫʶʪ ʩ 

ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʥʝʡʪʨʘʣʠʟʫʶʱʝʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʢʦʪʦʨʳʡ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 

ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ (Mikell  2011). ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʚʘʞʥʦʡ ʨʦʣʠ ʢʣʝʪʦʢ CD4 ʚ ʜʦ ʩʠʭ ʧʦʨ ʩʣʘʙʦ 

ʠʟʫʯʝʥʥʦʤ ʘʜʘʧʪʠʚʥʦʤ ʠʤʤʫʥʥʦʤ ʦʪʚʝʪʝ ʥʘ ɺʀʏ. ʅʘ ʨʝʧʣʠʢʘʮʠʶ ɺʀʏ-1 ʚ ʦʩʪʨʦʡ ʬʘʟʝ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʨʘʥʥʶʶ ʫʩʪʘʥʦʚʦʯʥʫʶ ʪʦʯʢʫ ʤʦʛʫʪ ʚʣʠʷʪʴ ʨʘʟʣʠʯʥʳʝ ʬʘʢʪʦʨʳ. ʂ ʥʠʤ 

ʦʪʥʦʩʠʪʩʷ ʨʝʧʣʠʢʘʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʠʥʬʠʮʠʨʫʶʱʝʛʦ ʚʠʨʫʩʘ (Troyer 2009), ʘ ʪʘʢʞʝ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ ʠʤʤʫʥʥʦʛʦ 

ʦʪʚʝʪʘ. 

 
ʈʠʩʫʥʦʢ 2: ɸʣʛʦʨʠʪʤ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʧʦʜʦʟʨʝʥʠʠ ʥʘ ʦʩʪʨʫʶ ɺʀʏ-1-ʠʥʬʝʢʮʠʶ 

 

ɺʀʏ-1-ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʢʣʝʪʦʯʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʟʘʥʠʤʘʝʪ ʢʣʶʯʝʚʦʝ ʤʝʩʪʦ ʚ ʢʦʥʪʨʦʣʝ 

ʨʝʧʣʠʢʘʮʠʠ ɺʀʏ: ʪʘʢ ʧʝʨʚʠʯʥʦʝ ʩʥʠʞʝʥʠʝ ʚʠʨʝʤʠʠ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʚʦ ʚʨʝʤʝʥʠ ʩ ʧʦʷʚʣʝʥʠʝʤ 

ɺʀʏ-1-ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ CD8+ (Koup 1994, Borrow 1994). ʆʥʠ ʤʦʛʫʪ 

ʫʥʠʯʪʦʞʘʪʴ ɺʀʏ-1-ʠʥʬʠʮʠʨʦʚʘʥʥʳʝ ʢʣʝʪʢʠ ʥʘʧʨʷʤʫʶ ï ʧʫʪʝʤ ʮʠʪʦʣʠʟʘ, ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʩ MHC I ʢʣʘʩʩʘ, ʠʣʠ ʥʝʧʨʷʤʳʤ ʧʫʪʝʤ ï ʚʩʣʝʜʩʪʚʠʝ ʧʨʦʜʫʢʮʠʠ ʮʠʪʦʢʠʥʦʚ, 

ʭʝʤʦʢʠʥʦʚ ʠ ʜʨʫʛʠʭ ʨʘʩʪʚʦʨʠʤʳʭ ʬʘʢʪʦʨʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʛʨʘʥʠʯʝʥʠʝ ʠʥʬʝʢʮʠʠ (Yang 

1997). ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʨʠʟʥʘʢʦʤ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʤ ʦ ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ɺʀʏ-1-ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ (ʎʊʃ) ʚ ʬʘʟʝ ʦʩʪʨʦʡ 

ɺʀʏ-1-ʠʥʬʝʢʮʠʠ, ʷʚʣʷʝʪʩʷ ʙʳʩʪʨʘʷ ʩʝʣʝʢʮʠʷ ʚʠʨʫʩʥʳʭ ʚʠʜʦʚ ʧʫʪʝʤ ʤʫʪʘʮʠʡ ʚ ʵʧʠʪʦʧʘʭ 

ʇʦʜʦʟʨʝʥʠʝ ʥʘ ʦʩʪʨʫʶ 

ɺʀʏ-1-ʠʥʬʝʢʮʠʶ 

ɸʥʘʣʠʟ ʥʘ ʥʘʣʠʯʠʝ ʈʅʂ 

ɺʀʏ-1 ʠ ʘʥʪʠʪʝʣ ʢ ɺʀʏ-1 

ʆʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʘʥʘʣʠʟʘ 

ʥʘ ʘʥʪʠʪʝʣʘ ʢ ɺʀʏ-1, ʫʨʦʚʝʥʴ                

ʈʅʂ ɺʀʏ-1 < 50 ʢʦʧʠʡ/ʤʣ 

ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ 

ʘʥʘʣʠʟʘ ʥʘ ʘʥʪʠʪʝʣʘ ʢ ɺʀʏ-1 
ʆʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ 

ʘʥʘʣʠʟʘ ʥʘ ʘʥʪʠʪʝʣʘ ʢ ɺʀʏ-1,  

ʈʅʂ ɺʀʏ-1 ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʇʦʚʪʦʨʝʥʠʝ ʘʥʘʣʠʟʘ ʥʘ 

ʥʘʣʠʯʠʝ ʈʅʂ ɺʀʏ-1 ʩ ʪʦʡ ʞʝ 

ʩʘʤʦʡ ʧʨʦʙʦʡ  

ʆʪʩʫʪʩʪʚʠʝ ʠʥʬʝʢʮʠʠ 

ʈʅʂ ɺʀʏ-1 50 - 5000 ʢʦʧʠʡ/ʤʣ 

ʉʦʤʥʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ 

ʇʦʚʪʦʨʝʥʠʝ ʘʣʛʦʨʠʪʤʘ ʩ                 

çʥʦʚʦʡ ʧʨʦʙʦʡè 

ʈʅʂ ɺʀʏ-1< 50 ʢʦʧʠʡ/ʤʣ 

ʆʪʩʫʪʩʪʚʠʝ ʠʥʬʝʢʮʠʠ 

ʈʅʂ ɺʀʏ-1 > 5000 ʢʦʧʠʡ/ʤʣ 

ʆʩʪʨʘʷ ɺʀʏ-1-ʠʥʬʝʢʮʠʷ 

ɺʀʏ-1-ʠʥʬʝʢʮʠʷ,  

ʥʦ ʥʝ ʚ ʦʩʪʨʦʡ ʩʪʘʜʠʠ 



ʆʩʪʨʘʷ ɺʀʏ-1-ʠʥʬʝʢʮʠʷ 63 

 

ʎʊʃ. ʕʪʠ ʚʠʜʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʝʣʝʢʮʠʠ, ʤʦʛʫʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʚ ʦʨʛʘʥʠʟʤʝ 

ʯʝʣʦʚʝʢʘ ʫʞʝ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʥʝʜʝʣʴ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ɺʀʏ-1 ʠʣʠ ɺʀʆ (Price 1997); ʢʨʦʤʝ 

ʪʦʛʦ, ʥʝʢʦʪʦʨʳʝ ʤʫʪʘʮʠʠ ʎʊʃ ʦʢʘʟʳʚʘʶʪ ʚʳʨʘʞʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʧʣʠʢʘʮʠʦʥʥʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʚʦʟʙʫʜʠʪʝʣʷ. ʇʨʠ ʵʪʦʤ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʩʦʙʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʧʝʨʚʳʝ 

ʊ-ʣʠʤʬʦʮʠʪʳ CD8+, ʘʢʪʠʚʠʨʦʚʘʚʰʠʝʩʷ ʧʨʠ ʦʩʪʨʦʡ ɺʀʏ-1-ʠʥʬʝʢʮʠʠ: ʪʘʢ ʫ ʧʘʮʠʝʥʪʦʚ ʩ 

ʚʳʨʘʞʝʥʥʳʤ ʎʊʃ-ʦʧʦʩʨʝʜʦʚʘʥʥʳʤ ʠʤʤʫʥʥʳʤ ʦʪʚʝʪʦʤ ʥʘ ʩʪʘʜʠʠ ʦʩʪʨʦʡ ɺʀʏ-1-ʠʥʬʝʢʮʠʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʨʘʥʥʝʡ ʫʩʪʘʥʦʚʦʯʥʦʡ ʪʦʯʢʠ ʚʠʨʫʩʥʦʡ ʥʘʛʨʫʟʢʠ (Streeck 

2009). ʅʘʧʨʦʪʠʚ, ʢʘʢʦʡ-ʣʠʙʦ ʩʚʷʟʠ ʤʝʞʜʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʠʣʠ ʚʳʨʘʞʝʥʥʦʩʪʴʶ 

ʊ-ʢʣʝʪʦʯʥʦʛʦ ʦʪʚʝʪʘ CD8+ ʠ ʚʠʨʫʩʥʦʡ ʥʘʛʨʫʟʢʦʡ ʥʘ ʩʪʘʜʠʠ ʭʨʦʥʠʯʝʩʢʦʡ ɺʀʏ-ʠʥʬʝʢʮʠʠ 

ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ (Frahm 2004). ʀʥʪʝʨʝʩʝʥ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʝʧʪʠʜʘʤʠ 

ʙʳʣʦ ʚʦʟʤʦʞʥʳʤ ʪʦʯʥʦʝ ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʚʠʨʫʩʘʭ, 

ʚʳʜʝʣʝʥʥʳʭ ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʘʮʠʝʥʪʦʚ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʘʫʪʦʣʦʛʠʯʥʳʝ ʧʝʧʪʠʜʳ 

ɺʀʏ-1), ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʤʤʫʥʥʦʤʫ ʦʪʚʝʪʫ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʤʫ ʧʝʨʚʠʯʥʳʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʠʥʬʝʢʮʠʝʡ (Goonetilleke 2009). ɺʦ ʤʥʦʛʠʭ 

ʩʣʫʯʘʷʭ ʨʘʥʥʠʡ ʎʊʃ-ʦʪʚʝʪ ʙʳʣ ʦʧʦʩʨʝʜʦʚʘʥ ʘʣʣʝʣʷʤʠ HLA I ʢʣʘʩʩʘ, ʥʘʣʠʯʠʝ ʢʦʪʦʨʳʭ 

ʦʢʘʟʳʚʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʜʘʣʴʥʝʡʰʝʝ ʪʝʯʝʥʠʝ ʠʥʬʝʢʮʠʠ, ʢ ʥʠʤ ʦʪʥʦʩʷʪʩʷ, ʢ 

ʧʨʠʤʝʨʫ, ʪʘʢʠʝ ʘʣʝʣʠ, ʢʘʢ HLA B57 ʠʣʠ HLA B27 (Altfeld 2006). ʕʪʦʪ ʠʤʤʫʥʦʜʦʤʠʥʘʥʪʥʳʡ 

ʧʨʦʪʝʢʪʠʚʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ ʥʘʧʨʘʚʣʝʥ ʧʨʦʪʠʚ ʵʧʠʪʦʧʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʨʘʟʙʨʦʩʘʥʳ ʧʦ ʚʩʝʤʫ 

ʛʝʥʦʤʫ ɺʀʏ-1, ʘ ʥʘʭʦʜʷʪʩ̫ ʚ ʢʣʘʩʪʝʨʘʭ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʯʘʩʪʢʘ ʙʝʣʢʘ p24 gag (Streeck 2007). 

ʇʦ-ʚʠʜʠʤʦʤʫ, ʠʤʝʥʥʦ ʜʘʥʥʳʡ ʫʯʘʩʪʦʢ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʢʘʧʩʠʜʘ 

ɺʀʏ (Schneidewind 2007). ʊʦʪ ʬʘʢʪ, ʯʪʦ ʨʘʥʥʠʡ ʊ-ʢʣʝʪʦʯʥʳʡ ʦʪʚʝʪ, ʦʧʦʩʨʝʜʦʚʘʥʥʳʡ 

CD8-ʣʠʤʬʦʮʠʪʘʤʠ ʦʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʝʥ ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʥʪʨʦʣʷ ʨʝʧʣʠʢʘʮʠʠ ɺʀʏ, ʤʦʞʝʪ 

ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥ ʥʘʣʠʯʠʝʤ ʘʥʪʠʛʝʥ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ CD4+ (Soghoian 2012), 

ʢʦʪʦʨʳʝ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʷʚʣʷʶʪʩʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ ʤʠʰʝʥʴʶ ʜʣʷ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ɺʀʏ 

(Douek 2002). ʇʦ-ʚʠʜʠʤʦʤʫ, ʤʘʩʩʠʚʥʫʶ ʧʦʪʝʨʶ CD4-ʢʣʝʪʦʢ ʥʘ ʩʪʘʜʠʠ ʦʩʪʨʦʡ 

ɺʀʏ-ʠʥʬʝʢʮʠʠ ʩʣʝʜʫʝʪ ʦʙʲʷʩʥʷʪʴ ʥʝ ʠʭ ʧʨʷʤʳʤ ʠʥʬʠʮʠʨʦʚʘʥʠʝʤ, ʘ ʥʝʧʨʷʤʳʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʢʦʪʦʨʳʝ ʚʝʜʫʪ ʢ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ  çʧʦʧʫʪʥʦʡ ʛʠʙʝʣʠè CD4-ʢʣʝʪʦʢ (Matrajt 2014). 

ʂʨʦʤʝ ʪʦʛʦ, ɺʀʏ-ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʊ-ʢʣʝʪʦʯʥʳʡ ʦʪʚʝʪ, ʦʧʦʩʨʝʜʦʚʘʥʥʳʡ ʣʠʤʬʦʮʠʪʘʤʠ CD4+ ʠ 

ʨʘʟʚʠʚʘʶʱʠʡʩʷ ʥʘ ʩʪʘʜʠʠ ʦʩʪʨʦʡ ɺʀʏ-ʠʥʬʝʢʮʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʮʠʪʦʪʦʢʩʠʯʝʩʢʠʤʠ 

ʧʨʦʷʚʣʝʥʠʷʤʠ ʠ ʥʘʧʨʷʤʫʶ ʜʝʡʩʪʚʫʝʪ ʥʘ ʚʠʨʫʩʥʫʶ ʨʝʧʣʠʢʘʮʠʶ (Soghoian 2012). ʆ ʨʦʣʠ 

ʜʘʥʥʳʭ ʮʠʪʦʣʠʪʠʯʝʩʢʠʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ CD4+ ʠʟʚʝʩʪʥʦ ʤʘʣʦ; ʚʦʟʤʦʞʥʦ, ʵʪʠ ʢʣʝʪʢʠ 

ʢʦʥʪʨʦʣʠʨʫʶʪ ɺʀʏ-ʠʥʬʝʢʮʠʶ ʚ ʤʘʢʨʦʬʘʛʘʭ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʊ-ʣʠʤʬʦʮʠʪʳ CD8+ 

ʠʥʛʠʙʠʨʫʶʪ ɺʀʏ ʚ ʣʠʤʬʦʮʠʪʘʭ CD4+. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʊ-ʣʠʤʬʦʮʠʪʳ CD4+ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ɺʀʏ-ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʊ-ʢʣʝʪʦʯʥʦʛʦ ʦʪʚʝʪʘ, ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ ʣʠʤʬʦʮʠʪʘʤʠ 

CD8+ (Lichterfeld 2004). ɿʥʘʯʝʥʠʝ ʜʘʥʥʦʡ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ɺʀʏ-ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʦʪʚʝʪʘ ʊ-ʣʠʤʬʦʮʠʪʦʚ CD8+ ʜʦ ʩʠʭ ʧʦʨ ʠʟʫʯʝʥʦ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʙʦʣʝʝ ʥʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʛʫʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ 

ɺʀʏ-ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʩʝʢʨʝʮʠʷ ʀʃ-21 ʢʣʝʪʢʘʤʠ CD4+ ʤʦʞʝʪ ʧʦʚʳʰʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ ʢʣʝʪʢʘʤʠ CD8+ (Chevalier 2010). ʂʨʦʤʝ ʪʦʛʦ, 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ ʤʦʜʝʣʠ ʤʳʰʝʡ ʩ LCMV, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, 

ʯʪʦ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ 

ʢʣʝʪʢʘʤʠ ʧʘʤʷʪʠ CD8+, ʦʙʷʟʘʪʝʣʴʥʦ ʥʘʣʠʯʠʝ ʊ-ʭʝʣʧʝʨʦʚ CD4+ ʫʞʝ ʚ ʧʝʨʚʳʝ ʯʘʩʳ ʩʠʥʪʝʟʘ 

ʥʦʚʳʭ ʊ-ʢʣʝʪʦʢ CD8+ (Janssen 2003, Williams 2006). ʆʜʥʘʢʦ ʜʦ ʩʠʭ ʧʦʨ ʪʦʯʥʦ ʥʝ ʠʟʚʝʩʪʥʦ, 

ʢʘʢʠʝ ʠʤʝʥʥʦ ʩʠʛʥʘʣʳ ʊ-ʣʠʤʬʦʮʠʪʦʚ CD4+ ʦʙʷʟʘʪʝʣʴʥʳ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ  

ɺʀʏ-ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʊ-ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ ʣʠʤʬʦʮʠʪʘʤʠ 

CD8+. ʇʦʩʪʝʧʝʥʥʦ ʦʩʣʘʙʝʚʘʶʱʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʊ-ʣʠʤʬʦʮʠʪʦʚ CD8+ 

ʠʤʝʝʪ ʧʨʷʤʫʶ ʩʚʷʟʴ ʩ ʚʝʣʠʯʠʥʦʡ ʚʠʨʫʩʥʦʡ ʥʘʛʨʫʟʢʠ. 

ʅʘ ʤʦʜʝʣʠ ʤʳʰʝʡ ʩ LCMV ʪʘʢʞʝ ʤʦʞʥʦ ʙʳʣʦ ʥʘʙʣʶʜʘʪʴ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ 

ʟʘʙʦʣʝʚʘʥʠʷ ʊ-ʣʠʤʬʦʮʠʪʳ CD8+ ʫʪʨʘʯʠʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʚʘʞʥʳʝ ʬʫʥʢʮʠʠ. ʉʥʘʯʘʣʘ ʠʩʯʝʟʘʝʪ 

ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʜʫʮʠʨʦʚʘʪʴ ʀʃ-2, ʟʘʪʝʤ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʨʦʣʠʬʝʨʘʮʠʠ ʠ ʮʠʪʦʪʦʢʩʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ 
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FAS-ʠʥʜʫʮʠʨʦʚʘʥʥʦʤʫ ʘʧʦʧʪʦʟʫ (Wherry 2004). ʕʪʘ ʧʦʩʪʝʧʝʥʥʘʷ ʧʦʪʝʨʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʤʦʞʝʪ ʠʤʝʪʴ ʥʝʧʨʷʤʫʶ ʢʦʨʨʝʣʷʮʠʶ ʩ ʵʢʩʧʨʝʩʩʠʝʡ ʠʥʛʠʙʠʨʫʶʱʠʭ ʨʝʮʝʧʪʦʨʦʚ, 

ʢ ʧʨʠʤʝʨʫ, ʨʝʮʝʧʪʦʨʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʧʨʦʛʨʘʤʤʠʨʫʝʤʫʶ ʢʣʝʪʦʯʥʫʶ ʩʤʝʨʪʴ 1 ʪʠʧʘ (PD-1) 

(Day 2006) ʠ ʵʢʩʧʨʝʩʩʠʨʫʝʤʳʭ ʥʘ ɺʀʏ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʊ-ʣʠʤʬʦʮʠʪʘʭ CD8+. ɿʥʘʯʝʥʠʝ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʜʦʙʥʳʭ ʨʝʮʝʧʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʦʪʝʥʮʠʘʣʴʥʳʤ 

ʠʤʤʫʥʦʧʨʝʧʘʨʘʪʘʤ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʠʨʫʶʪ ʩʦʙʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ ʦʨʛʘʥʠʟʤʘ ʥʘ ʙʦʨʴʙʫ ʧʨʦʪʠʚ 

ɺʀʏ, ʢ ʧʨʠʤʝʨʫ, ʧʫʪʝʤ ʙʣʦʢʘʜʳ ʜʘʥʥʳʭ ʨʝʮʝʧʪʦʨʦʚ. 

ʅʘʨʷʜʫ ʩ ʠʤʤʫʥʥʳʤ ʦʪʚʝʪʦʤ ʦʨʛʘʥʠʟʤʘ, ʚʘʞʥʫʶ ʨʦʣʴ ʪʘʢʞʝ ʠʛʨʘʶʪ ʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, 

ʦʥʠ ʚʣʠʷʶʪ ʢʘʢ ʥʘ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʢ ɺʀʏ-1-ʠʥʬʝʢʮʠʠ, ʪʘʢ ʠ ʥʘ ʩʢʦʨʦʩʪʴ 

ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʤ ʠʟ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʜʝʣʝʮʠʷ 

ʛʝʥʘ, ʦʪʚʝʯʘʶʱʝʛʦ ʟʘ ʦʙʨʘʟʦʚʘʥʠʝ ʚʘʞʥʝʡʰʠʭ ʢʦʨʝʮʝʧʪʦʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʧʨʦʥʠʢʥʦʚʝʥʠʝ ɺʀʏ-1 ʚ ʊ-ʣʠʤʬʦʮʠʪʳ CD4+. ʂ ʥʠʤ ʦʪʥʦʩʠʪʩʷ ʭʝʤʦʢʠʥʦʚʳʡ ʨʝʮʝʧʪʦʨ CCR5 

(ʩʤ. ʯʘʩʪʴ ʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠ ʨʘʟʜʝʣ çɸʥʪʘʛʦʥʠʩʪʳ ʢʦʨʝʮʝʧʪʦʨʦʚè ʚ ʯʘʩʪʠ ɸʈʊ). 

ʅʘʨʷʜʫ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʤʫʪʘʮʠʷʤʠ ʚ ʛʝʥʘʭ ʭʝʤʦʢʠʥʦʚʳʭ ʨʝʮʝʧʪʦʨʦʚ, ʩʫʱʝʩʪʚʫʝʪ 

ʥʝʩʢʦʣʴʢʦ ʘʣʣʝʣʝʡ HLA I ʢʣʘʩʩʘ, ʥʘʣʠʯʠʝ ʢʦʪʦʨʳʭ ʘʩʩʦʮʠʠʨʦʚʘʥʦ ʢʘʢ ʩʦ ʩʥʠʞʝʥʠʝʤ 

ʫʩʪʘʥʦʚʦʯʥʦʡ ʪʦʯʢʠ ʚʠʨʫʩʥʦʡ ʥʘʛʨʫʟʢʠ, ʪʘʢ ʠ ʩ ʟʘʤʝʜʣʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʷ. ʂ ʪʘʢʠʤ ʘʣʣʝʣʷʤ ʦʪʥʦʩʷʪʩʷ, ʢ ʧʨʠʤʝʨʫ, HLA B27 ʠ B57 (O'Brien 1997, Kaslow 

1996). ʋ ʧʘʮʠʝʥʪʦʚ, ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʭ ʜʘʥʥʳʝ ʘʣʣʝʣʠ, ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʨʘʞʝʥʥʳʡ 

ʧʨʦʪʠʚʦʚʠʨʫʩʥʳʡ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ, ʦʧʦʩʨʝʜʦʚʘʥʥʳʡ ʎʊʃ, ʧʨʦʪʠʚ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʯʘʩʪʢʘ 

ʙʝʣʢʘ p24 gag, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʚʠʨʫʩʥʦʡ 

ʨʝʧʣʠʢʘʮʠʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʧʘʮʠʝʥʪʘʤʠ (Altfeld 2006, Streeck 2007). ʅʘʧʨʦʪʠʚ, ʫ 

ʧʘʮʠʝʥʪʦʚ, ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʭ ʦʧʨʝʜʝʣʝʥʥʫʶ ʠʟʦʬʦʨʤʫ ʘʣʣʝʣʷ HLA B35 (HLA B35px ʠʣʠ 

HLA B3502/HLA B3503), ʥʘʙʣʶʜʘʝʪʩʷ ʢʨʘʡʥʝ ʙʳʩʪʨʦʝ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʇʨʠʯʠʥʘ ʧʦʜʦʙʥʳʭ ʨʘʟʣʠʯʠʡ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝʠʟʚʝʩʪʥʘ. ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ ʥʘʣʠʯʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʠʣʣʝʨʥʳʭ ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʧʦʜʦʙʥʳʭ 

ʨʝʮʝʧʪʦʨʦʚ (ʩʦʢʨʘʱʝʥʠʝ: KIR), ʢʦʪʦʨʳʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʵʢʩʧʨʝʩʩʠʨʫʶʪʩʷ ʥʘ ɽʂ-ʢʣʝʪʢʘʭ ʠ 

ʊ-ʣʠʤʬʦʮʠʪʘʭ, ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʛʨʫʧʧʦʡ ʘʣʣʝʣʝʡ HLA-B (Bw4-80I) ʧʨʠʚʦʜʠʪ ʢ 

ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʟʘʤʝʜʣʝʥʠʶ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ (Martin 2002, Martin 2007). ɺʩʝ 

ʵʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʚʘʞʥʫʶ ʨʦʣʴ ɽʂ-ʢʣʝʪʦʢ ʚ ʠʤʤʫʥʦʧʘʪʦʛʝʥʝʟʝ ɺʀʏ-ʠʥʬʝʢʮʠʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ɽʂ-ʢʣʝʪʢʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʤʦʛʫʪ ʨʘʩʧʦʟʥʘʚʘʪʴ ɺʀʏ-ʠʥʬʠʮʠʨʦʚʘʥʥʳʝ 

ʢʣʝʪʢʠ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʢʘʟʳʚʘʪʴ ʨʝʰʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʚʠʨʫʩʥʫʶ ʨʝʧʣʠʢʘʮʠʶ (Alter 

2007). ʊʘʢ ʥʝʜʘʚʥʦ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, 

ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ ɽʂ-ʢʣʝʪʢʘʤʠ, ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʳʰʝʥʠʝ ʧʨʠʩʧʦʩʘʙʣʠʚʘʝʤʦʩʪʠ ɺʀʏ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʣʦʢʘʣʴʥʳʭ ʤʫʪʘʮʠʡ (Alter 2011). 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʛʝʥʝʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʦʨʛʘʥʠʟʤʘ-ʭʦʟʷʠʥʘ 

ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʦʩʪʨʦʡ ɺʀʏ-1-ʠʥʬʝʢʮʠʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ 

ʦʥʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʫʩʪʘʥʦʚʦʯʥʫʶ ʪʦʯʢʫ ʚʠʨʫʩʥʦʡ 

ʥʘʛʨʫʟʢʠ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʝʤ ʵʪʘʧʝ ʠ ʩʢʦʨʦʩʪʴ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. 

 

ʃʝʯʝʥʠʝ 
 

ʇʦʣʴʟʘ ʘʥʪʠʨʝʪʨʦʚʠʨʫʩʥʦʡ ʪʝʨʘʧʠʠ (ɸʈʊ) ʥʘ ʩʪʘʜʠʠ ʦʩʪʨʦʡ ɺʀʏ-1-ʠʥʬʝʢʮʠʠ ʷʚʣʷʝʪʩʷ 

ʩʧʦʨʥʦʡ. ʆʜʥʘʢʦ ʧʨʦʜʦʣʞʘʝʪ ʚʦʟʨʘʩʪʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ ʦ ʪʦʤ, ʯʪʦ ʨʘʥʥʝʝ ʥʘʯʘʣʦ ɸʈʊ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʦʙʱʝʝ ʪʝʯʝʥʠʝ ɺʀʏ-ʠʥʬʝʢʮʠʠ. ʇʦʪʝʥʮʠʘʣʴʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ: ʫʢʦʨʦʯʝʥʠʝ ʠ ʦʙʣʝʛʯʝʥʠʝ ʩʠʤʧʪʦʤʥʦʡ ʬʘʟʳ ʟʘʙʦʣʝʚʘʥʠʷ, 

ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʢ, ʧʦʜʜʝʨʞʘʥʠʝ ɺʀʏ-1-ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʚʦʟʤʦʞʥʦʝ ʜʦʣʛʦʩʨʦʯʥʦʝ ʩʥʠʞʝʥʠʝ ʫʩʪʘʥʦʚʦʯʥʦʡ ʪʦʯʢʠ ʚʠʨʫʩʥʦʡ 

ʥʘʛʨʫʟʢʠ. ɺ ʧʠʣʦʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ɸʈʊ ʧʨʠ ʦʩʪʨʦʡ 

ɺʀʏ-1-ʠʥʬʝʢʮʠʠ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ɺʀʏ-ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʣʛʦʩʨʦʯʥʦʝ ʧʦʜʘʚʣʝʥʠʝ ʨʝʧʣʠʢʘʮʠʠ ʚʠʨʫʩʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʥʝʩʢʦʣʴʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʠ ʥʘʟʥʘʯʝʥʠʠ ɸʈʊ ʥʘ 

ʨʘʥʥʝʤ ʵʪʘʧʝ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪ ʚʨʝʤʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʚʠʨʫʩʥʦʡ ʨʝʧʣʠʢʘʮʠʝʡ 
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(Rosenberg 2000, Vogel 2006, Grijsen 2012) ʠ ʜʦʣʛʦʩʨʦʯʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʣʝʪʦʢ 

CD4+ (Hecht 2006, Koegl 2009). ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʯʘʱʝ ʚʩʝʛʦ ʚʠʨʫʩʥʘʷ ʥʘʛʨʫʟʢʘ ʚʥʦʚʴ 

ʚʦʟʨʘʩʪʘʝʪ  (Markowitz 1999, Kaufmann 2004, Streeck 2006). ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʘʮʠʝʥʪʳ, 

ʧʦʣʫʯʘʚʰʠʝ ʣʝʯʝʥʠʝ ʚ ʦʩʪʨʦʡ ʬʘʟʝ ʠʥʬʝʢʮʠʠ, ʯʘʱʝ ʦʪʥʦʩʠʣʠʩʴ ʢ ʛʨʫʧʧʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ 

çʢʦʥʪʨʦʣʣʝʨʦʚ ʧʦʩʣʝ ʣʝʯʝʥʠʷè (PTC): ʜʣʠʪʝʣʴʥʳʡ ʧʦʩʣʝʜʫʶʱʠʡ ʢʦʥʪʨʦʣʴ ʟʘʙʦʣʝʚʘʥʠʷ ʫ ʥʠʭ 

ʜʦʩʪʠʛʘʣʩʷ ʯʘʱʝ, ʯʝʤ ʫ ʥʝʣʝʯʝʥʳʭ ʧʘʮʠʝʥʪʦʚ, ʜʘʞʝ ʙʝʟ ʧʨʦʜʦʣʞʝʥʠʷ ɸʈʊ (Hocqueloux 2010). 

ʕʪʦ ʥʝ ʟʘʚʠʩʝʣʦ ʦʪ ʥʘʣʠʯʠʷ ʘʣʣʝʣʝʡ HLA I ʢʣʘʩʩʘ, ʠ ʫ ʧʘʮʠʝʥʪʦʚ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʜʘʞʝ 

ʥʘʙʣʶʜʘʣʦʩʴ ʦʩʣʘʙʣʝʥʠʝ ɺʀʏ-ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʊ-ʢʣʝʪʦʯʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, 

ʦʧʦʩʨʝʜʦʚʘʥʥʦʛʦ ʢʣʝʪʢʘʤʠ CD8+ (Saez-Cirion 2013). 

ʊʘʢʞʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʥʥʝʝ ʥʘʟʥʘʯʝʥʠʝ ɸʈʊ ʩʥʠʞʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʚʠʨʫʩʘ 

ʦʙʨʘʟʦʚʳʚʘʪʴ ʨʝʟʝʨʚʫʘʨʳ (Ananworanich 2013), ʧʨʠ ʵʪʦʤ ʩʦʢʨʘʱʘʝʪʩʷ ʦʩʪʘʪʦʯʥʘʷ ʨʝʧʣʠʢʘʮʠʷ 

ʚʠʨʫʩʘ (Yerly 2000, Ngo-Giang-Huong 2001). ʂʨʦʤʝ ʪʦʛʦ, ʫʤʝʥʴʰʘʝʪʩʷ ʚʠʨʫʩʥʘʷ 

ʠʟʤʝʥʯʠʚʦʩʪʴ (Delwart 2002) ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʬʫʥʢʮʠʡ ʩʠʩʪʝʤʳ ʚʨʦʞʜʝʥʥʦʛʦ ʠʤʤʫʥʥʦʛʦ 

ʦʪʚʝʪʘ, ʘ ʪʘʢʞʝ T- ʠ B-ʢʣʝʪʦʯʥʳʭ ʬʫʥʢʮʠʡ (Oxenius 2000, Alter 2005, Moir 2010). ʈʝʟʫʣʴʪʘʪʳ 

ʥʝʜʘʚʥʦ ʦʧʫʙʣʠʢʦʚʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ɸʈʊ ʚ 

ʦʩʪʨʦʡ ʬʘʟʝ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ CD4-ʢʣʝʪʦʯʥʦʛʦ ʚʠʨʫʩʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ: ʝʛʦ ʬʝʥʦʪʠʧ 

ʠʟʤʝʥʷʝʪʩʷ ʦʪ çʮʝʥʪʨʘʣʴʥʦʡ ʠʤʤʫʥʥʦʡ ʧʘʤʷʪʠè ʜʦ çʧʝʨʝʭʦʜʥʦʡ ʠʤʤʫʥʥʦʡ ʧʘʤʷʪʠè 

(Ananworanich 2013) ï ʢʣʠʥʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʬʝʥʦʤʝʥʘ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʜʦʩʪʦʚʝʨʥʳʭ ʜʘʥʥʳʭ, ʧʘʮʠʝʥʪʘʤ ʩʣʝʜʫʝʪ ʨʘʟʲʷʩʥʷʪʴ ʢʘʢ 

ʧʨʝʠʤʫʱʝʩʪʚʘ, ʪʘʢ ʠ ʥʝʜʦʩʪʘʪʢʠ ʥʘʯʘʣʘ ɸʈʊ ʚ ʦʩʪʨʦʡ ʬʘʟʝ ʟʘʙʦʣʝʚʘʥʠʷ. 

 

ʇʦʪʝʥʮʠʘʣʴʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ: 

¶ ʋʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʦʚ ʠ ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʘʚʘ ʚʠʨʫʩʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ 

¶ ʐʘʥʩʳ ʥʘ ʨʝʤʠʩʩʠʶ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʣʝʪ ʩʦʩʪʘʚʣʷʶʪ 10-15 % (Saez-Cirion 2013) 

¶ ʇʦʚʳʰʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʵʨʘʜʠʢʘʮʠʠ ʠʥʬʝʢʮʠʠ ʚ ʙʫʜʫʱʝʤ 

¶ ʋʣʫʯʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ 

¶ ʉʥʠʞʝʥʠʝ ʨʠʩʢʘ ʧʝʨʝʜʘʯʠ ʠʥʬʝʢʮʠʠ 

 

ʇʦʪʝʥʮʠʘʣʴʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ: 

¶ ʈʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʦʟʤʦʞʥʳʤʠ ʧʝʨʝʨʳʚʘʤʠ ʚ ʘʥʪʠʨʝʪʨʦʚʠʨʫʩʥʦʡ ʪʝʨʘʧʠʠ 

¶ ʄʝʜʠʢʘʤʝʥʪʦʟʥʘʷ ʪʦʢʩʠʯʥʦʩʪʴ ʠ ʨʘʟʚʠʪʠʝ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ 

¶ ʆʩʪʨʳʡ ʨʝʪʨʦʚʠʨʫʩʥʳʡ ʩʠʥʜʨʦʤ ʧʨʠ ʧʦʚʪʦʨʥʦʤ ʧʦʚʳʰʝʥʠʠ ʚʠʨʫʩʥʦʡ ʥʘʛʨʫʟʢʠ 

¶ ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʧʝʨʝʜʘʯʘ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʧʦʣʦʚʦʤʫ ʧʘʨʪʥʝʨʫ ʚʦ ʚʨʝʤʷ ʧʝʨʝʨʳʚʦʚ ʚ 

ʪʝʨʘʧʠʠ 

 

ʆʙʦʙʱʘʷ ʚʩʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʢʣʠʥʠʯʝʩʢʠʝ ʠ ʥʘʫʯʥʳʝ 

ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʘʥʪʠʨʝʪʨʦʚʠʨʫʩʥʘʷ ʪʝʨʘʧʠʷ ʥʘ ʩʪʘʜʠʠ ʦʩʪʨʦʡ 

ɺʀʏ-ʠʥʬʝʢʮʠʠ ʠʤʝʝʪ ʙʦʣʴʰʝ ʧʨʝʠʤʫʱʝʩʪʚ, ʯʝʤ ʥʝʜʦʩʪʘʪʢʦʚ. 
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CHRISTIAN HOFFMANN 

 

ɽʜʚʘ ʣʠ ʢʘʢʘʷ-ʣʠʙʦ ʜʨʫʛʘʷ ʦʙʣʘʩʪʴ ʤʝʜʠʮʠʥʳ ʧʝʨʝʞʠʣʘ ʪʘʢʦʝ ʞʝ ʙʫʨʥʦʝ ʨʘʟʚʠʪʠʝ, ʢʘʢ 

ʘʥʪʠʨʝʪʨʦʚʠʨʫʩʥʘʷ ʪʝʨʘʧʠʷ. ʀ ʝʜʚʘ ʣʠ ʥʘʡʜʝʪʩʷ ʜʨʫʛʘʷ ʦʙʣʘʩʪʴ ʤʝʜʠʮʠʥʳ, ʧʦʜʚʝʨʞʝʥʥʘʷ 

ʪʘʢʠʤ ʞʝ ʙʳʩʪʨʳʤ ʠʟʤʝʥʝʥʠʷʤ ʠ ʢʨʘʪʢʦʩʨʦʯʥʳʤ ʪʝʥʜʝʥʮʠʷʤ. ʊʦʪ, ʢʪʦ ʩʣʝʜʦʚʘʣ ʠʤ ʚ 

ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 25 ʣʝʪ, ʧʝʨʝʞʠʣ ʧʝʨʠʦʜʳ ʢʦʥʪʨʘʩʪʥʳʭ ʯʫʚʩʪʚ: 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ Concorde (Concorde 1994), ʧʦʣʫʯʝʥʥʳʝ ʧʦʩʣʝ ʙʝʩʩʠʣʴʥʳʭ ʧʦʧʳʪʦʢ 

ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ, ʧʦʷʚʣʝʥʠʷ ʥʘʜʝʞʜʳ ʠ ʧʝʨʚʳʭ ʩʢʨʦʤʥʳʭ ʫʩʧʝʭʦʚ ʤʦʥʦʪʝʨʘʧʠʠ ʚ ʢʦʥʮʝ 

80-ʭ ʛʦʜʦʚ (Volberding 1990, Fischl 1990), ʧʦʚʝʨʛʣʠ ʧʘʮʠʝʥʪʦʚ ʠ ʚʨʘʯʝʡ ʚ ʤʥʦʛʦʣʝʪʥʶʶ 

ʜʝʧʨʝʩʩʠʶ. ʇʨʝʧʘʨʘʪ AZT, ʥʘ ʢʦʪʦʨʳʡ ʚ ʤʘʨʪʝ 1987 ʛʦʜʘ ʚʦʟʣʘʛʘʣʠʩʴ ʙʦʣʴʰʠʝ ʦʞʠʜʘʥʠʷ, 

ʦʢʘʟʘʣʩʷ ʘʙʩʦʣʶʪʥʦ ʥʝʵʬʬʝʢʪʠʚʥʳʤ, ʢʘʢ ʤʠʥʠʤʫʤ ʚ ʨʘʤʢʘʭ ʤʦʥʦʪʝʨʘʧʠʠ ʧʨʠ ʝʝ ʨʘʥʥʝʤ 

ʥʘʯʘʣʝ. ɼʣʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʢ 1994 ʛʦʜʫ ʥʫʢʣʝʦʟʠʜʥʳʭ ʘʥʘʣʦʛʦʚ DDC, DDI ʠ D4T ʪʘʢʞʝ ʥʝ 

ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ɺ ʩʚʷʟʠ ʩ ʜʝʬʠʮʠʪʦʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʣʝʯʝʥʠʷ ʚ 

ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʦʙʩʫʞʜʘʣʠʩʴ ʚʦʧʨʦʩʳ ʦ ʪʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʣʠ ʥʘʟʥʘʯʘʪʴ ʘʥʘʣʦʛʠ 

ʥʫʢʣʝʦʟʠʜʦʚ, ʢʦʛʜʘ ʠʭ ʥʘʟʥʘʯʘʪʴ ʠ ʚ ʢʘʢʠʭ ʜʦʟʘʭ. ʆʜʠʥ ʠʟ ʚʦʧʨʦʩʦʚ ʟʚʫʯʠʪ ʪʘʢ: çʅʫʞʥʦ ʣʠ 

ʩʪʘʚʠʪʴ ʥʦʯʴʶ ʙʫʜʠʣʴʥʠʢ, ʯʪʦʙʳ ʧʨʠʥʷʪʴ ʧʷʪʫʶ ʜʦʟʫ AZT?è. 

ʄʥʦʛʠʝ ʧʘʮʠʝʥʪʳ, ʠʥʬʠʮʠʨʦʚʘʥʥʳʝ ʚ 80-ʭ ʛʦʜʘʭ, ʥʘʯʘʣʠ ʫʤʠʨʘʪʴ. ʉʦʦʨʫʞʘʣʠʩʴ ʭʦʩʧʠʩʳ, 

ʩʦʟʜʘʚʘʣʠʩʴ ʩʣʫʞʙʳ ʧʦʤʦʱʠ ʧʨʠ ʉʇʀɼʝ ʠ ʘʤʙʫʣʘʪʦʨʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʛʜʝ ʧʘʮʠʝʥʪʦʚ 

ʛʦʪʦʚʠʣʠ ʢ ʨʘʟʚʠʪʠʶ ʉʇʀɼʘ ʠ ʩʤʝʨʪʠ. ʈʘʟʫʤʝʝʪʩʷ, ʠʤʝʣʠʩʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʩʧʝʭʠ ʚ ʣʝʯʝʥʠʠ 

ʉʇʀɼʘ: ʢʦ-ʪʨʠʤʦʢʩʘʟʦʣ, ʧʝʥʪʘʤʠʜʠʥ, ʛʘʥʮʠʢʣʦʚʠʨ, ʬʦʩʢʘʨʥʝʪ ʠ ʬʣʫʢʦʥʘʟʦʣ ʩʧʘʩʘʣʠ ʞʠʟʥʴ 

ʥʝʢʦʪʦʨʳʤ ʧʘʮʠʝʥʪʘʤ, ʭʦʪʷ ʙʳ ʥʘ ʢʦʨʦʪʢʠʡ ʩʨʦʢ, ʦʜʥʘʢʦ ʦʙʱʘʷ ʢʘʨʪʠʥʘ ʦʩʪʘʚʘʣʘʩʴ 

ʙʝʩʧʝʨʩʧʝʢʪʠʚʥʦʡ. ʆ ʧʝʯʘʣʴʥʦʤ, ʧʦʯʪʠ ʜʝʧʨʝʩʩʠʚʥʦʤ ʥʘʩʪʨʦʝʥʠʠ ʥʘ ɺʩʝʤʠʨʥʦʡ ɹʝʨʣʠʥʩʢʦʡ 

ʂʦʥʬʝʨʝʥʮʠʠ ʧʦ ʉʇʀɼʫ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʷʣʘʩʴ ʚ ʠʶʥʝ 1993 ʛʦʜʘ, ʥʝʢʦʪʦʨʳʝ ʝʝ ʫʯʘʩʪʥʠʢʠ 

ʚʩʧʦʤʠʥʘʶʪ ʠ ʩʝʛʦʜʥʷ. ʉ 1989 ʧʦ 1994 ʛʦʜ ʧʨʦʛʨʝʩʩ ʙʳʣ ʢʨʘʡʥʝ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ. 

ʇʦʣʫʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʝʚʨʦʧʝʡʩʢʦ-ʘʚʩʪʨʘʣʠʡʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ DELTA (Delta 1996) ʠ 

ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ACTG 175 (Hammer 1996) ʚ ʩʝʥʪʷʙʨʝ 1995 ʛʦʜʘ ʩʪʘʣʦ ʧʦʚʦʜʦʤ ʢ 

ʥʠʤ ʧʨʠʩʣʫʰʘʪʴʩʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʚʘ ʥʫʢʣʝʦʟʠʜʥʳʭ ʘʥʘʣʦʛʘ ʙʳʣʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ, 

ʯʝʤ ʦʜʠʥ. ʈʘʟʣʠʯʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʢʣʠʥʠʯʝʩʢʠʭ ʢʦʥʝʯʥʳʭ ʪʦʯʝʢ, ʚʢʣʶʯʘʚʰʠʭ ʨʘʟʚʠʪʠʝ 

ʉʇʀɼʘ ʠ ʩʤʝʨʪʴ, ʥʦʩʠʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʡ ʭʘʨʘʢʪʝʨ. ɺ ʦʙʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʪʘʢʞʝ 

ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʬʬʝʢʪ ʟʘʚʠʩʠʪ ʦʪ ʩʭʝʤʳ ʧʨʠʝʤʘ: ʦʥ ʧʦʚʳʰʘʣʩʷ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ 

ʧʨʠʝʤʝ ʜʚʫʭ ʥʫʢʣʝʦʟʠʜʥʳʭ ʘʥʘʣʦʛʦʚ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʧʨʠʝʤʦʤ. 

ʂʦʥʝʯʥʦ, ʵʪʦ ʝʱʝ ʥʝ ʙʳʣʦ ʧʨʦʛʨʝʩʩʦʤ, ʥʦ ʫʞʝ ʚ ʪʝʯʝʥʠʝ ʙʣʠʞʘʡʰʠʭ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ 

ʥʘʯʘʣʠʩʴ ʧʝʨʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʠʥʛʠʙʠʪʦʨʦʚ ʧʨʦʪʝʘʟʳ (ʀʇ), ʥʦʚʦʛʦ ʢʣʘʩʩʘ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ. ʀʇ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩ ʫʯʝʪʦʤ ʟʥʘʥʠʡ ʦ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʝ 

ɺʀʏ ʠ ʚʠʨʫʩʥʦʡ ʧʨʦʪʝʘʟʳ, ʦʜʥʘʢʦ ʢʣʠʥʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʦʩʪʘʚʘʣʦʩʴ 

ʥʝʷʩʥʳʤ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ, ʩʤʝʰʘʥʥʳʝ ʩʦ ʩʣʫʭʘʤʠ, ʦʙʦʰʣʠ ʚʝʩʴ ʤʠʨ. ʇʘʮʠʝʥʪʳ ʠ 

ʚʨʘʯʠ ʞʜʘʣʠ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʥʝʪʝʨʧʝʥʠʝʤ. ʆʩʝʥʴʶ 1995 ʛʦʜʘ ʥʘʯʘʣʘʩʴ ʛʦʥʢʘ ʤʝʞʜʫ ʬʠʨʤʘʤʠ 

ʕʙʙʦʪʪ, ʈʦʰʝ ʠ ʄʉɼ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʥʝʜʨʝʥʠʶ ʥʘ ʨʳʥʦʢ ʪʘʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʢʘʢ 

ʨʠʪʦʥʘʚʠʨ, ʩʘʢʚʠʥʘʚʠʨ ʠ ʠʥʜʠʥʘʚʠʨ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʩ ʙʦʣʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ. ʈʫʢʦʚʦʜʠʪʝʣʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝʜʝʣʷʤʠ çʞʠʣʠè ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʮʝʥʪʨʘʭ, ʢʘʞʜʳʡ ʚʝʯʝʨ ʠʩʩʣʝʜʦʚʘʪʝʣʠ 

ʜʦʣʞʥʳ ʙʳʣʠ ʧʝʨʝʜʘʚʘʪʴ ʨʫʢʦʚʦʜʩʪʚʫ ʪʳʩʷʯʠ ʟʘʧʦʣʥʝʥʥʳʭ ʘʥʢʝʪ. ɺʩʝ ʵʪʠ ʫʩʠʣʠʷ ʧʨʠʚʝʣʠ ʢ 

ʪʦʤ, ʯʪʦ ʩ ʜʝʢʘʙʨʷ 1995 ʛʦʜʘ ʧʦ ʤʘʨʪ 1996 ʛʦʜʘ ʚʩʝ ʪʨʠ ʀʇ ʫʩʢʦʨʝʥʥʳʤʠ ʪʝʤʧʘʤʠ ʙʳʣʠ 

ʦʜʦʙʨʝʥʳ ʢ ʧʨʠʤʝʥʝʥʠʶ ʚ ʨʘʤʢʘʭ ʣʝʯʝʥʠʷ ɺʀʏ-ʠʥʬʝʢʮʠʠ.  

ʆʜʥʘʢʦ ʤʥʦʛʠʝ ʚʨʘʯʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʘʚʪʦʨ) ʥʝ ʩʦʚʩʝʤ ʧʦʥʠʤʘʣʠ, ʯʪʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ 

ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʵʪʠ ʤʝʩʷʮʳ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʯʘʩʪʦʪʘ ʉʇʀɼʘ, ʥʘʙʣʶʜʘʝʤʘʷ ʚ ʨʷʜʝ 

ʤʝʜʠʮʠʥʩʢʠʭ ʮʝʥʪʨʦʚ, ʩ 1992 ʧʦ 1996 ʫʤʝʥʴʰʠʣʘʩʴ ʚʜʚʦʝ (Brodt 1997), ʧʦʚʩʝʤʝʩʪʥʦ ʦʪ 

ʉʇʀɼʘ ʧʨʦʜʦʣʞʘʣʦ ʫʤʠʨʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ. ʆʩʪʘʚʘʣʠʩʴ ʩʦʤʥʝʥʠʷ. 

ʉʣʠʰʢʦʤ ʯʘʩʪʦ ʯʫʜʝʩʥʳʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ ʩʪʘʥʦʚʠʣʠʩʴ ʧʦʚʦʜʦʤ ʜʣʷ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʭ ʠ 
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ʥʝʦʧʨʘʚʜʘʥʥʳʭ ʥʘʜʝʞʜ. ʉʦʩʪʦʷʚʰʘʷʩʷ ʚ ʷʥʚʘʨʝ 1996 ʛʦʜʘ 5-ʜʥʝʚʥʘʷ ʄʶʥʭʝʥʩʢʘʷ 

ʂʦʥʬʝʨʝʥʮʠʷ ʙʳʣʘ ʧʦʩʚʷʱʝʥʘ ʩʦʚʩʝʤ ʜʨʫʛʠʤ ʚʦʧʨʦʩʘʤ: ʧʘʣʣʠʘʪʠʚʥʘʷ ʤʝʜʠʮʠʥʘ, 

ʦʙʝʟʙʦʣʠʚʘʶʱʘʷ ʪʝʨʘʧʠʷ, ʦʜʥʦʡ ʠʟ ʪʝʤ ʜʘʞʝ ʙʳʣʘ ʵʚʪʘʥʘʟʠʷ. çʅʦʚʳʝ ʢʦʥʮʝʧʮʠʠè ʙʦʣʴʰʝ ʥʝ 

ʦʙʩʫʞʜʘʣʠʩʴ ʧʦʚʩʶʜʫ, ʠ ʤʘʢʩʠʤʘʣʴʥʳʤ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʯʫʚʩʪʚʦʤ ʙʳʣʦ ʯʫʚʩʪʚʦ 

ʩʜʝʨʞʘʥʥʦʛʦ ʦʧʪʠʤʠʟʤʘ. ʅʠʢʪʦ ʙʦʣʴʰʝ ʥʝ ʨʝʰʘʣʩʷ ʛʦʚʦʨʠʪʴ ʦ ʥʘʫʯʥʦʤ ʧʨʦʨʳʚʝ. 

ɺ ʬʝʚʨʘʣʝ 1996 ʛʦʜʘ ʥʘ 3-ʝʡ ʂʦʥʬʝʨʝʥʮʠʠ ʧʦ ʨʝʪʨʦʚʠʨʫʩʥʳʤ ʠ ʦʧʧʦʨʪʫʥʠʩʪʠʯʝʩʢʠʤ 

ʠʥʬʝʢʮʠʷʤ (CROI), ʩʦʩʪʦʷʚʰʝʡʩʷ ʚ ɺʘʰʠʥʛʪʦʥʝ, ʤʥʦʛʠʭ ʟʘʩʪʘʚʠʣʦ ʟʘʪʘʠʪʴ ʜʳʭʘʥʠʝ 

ʚʳʩʪʫʧʣʝʥʠʝ Bill  Cameron, ʚ ʢʦʪʦʨʦʤ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʨʚʳʝ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ABT-247. ɸʫʜʠʪʦʨʠʷ ʟʘʤʝʨʣʘ. ʇʦʪʨʷʩʝʥʥʳʝ ʩʣʫʰʘʪʝʣʠ ʫʟʥʘʣʠ, ʯʪʦ ʧʨʦʩʪʦʝ ʜʦʙʘʚʣʝʥʠʝ 

ʨʠʪʦʥʘʚʠʨʘ ʢ ʣʝʯʝʥʠʶ ʧʨʠʚʦʜʠʣʦ ʢ ʩʥʠʞʝʥʠʶ ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʉʇʀɼʘ ʩ 38 % ʜʦ 22 % 

(Cameron 1998). ʕʪʦ ʙʳʣʠ ʩʘʤʳʝ ʩʝʥʩʘʮʠʦʥʥʳʝ ʮʠʬʨʳ ʠʟ ʚʩʝʭ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʨʘʥʝʝ! 

ɺʩʝʤʠʨʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʉʇʀɼʫ, ʩʦʩʪʦʷʚʰʘʷʩʷ ʚ ɺʘʥʢʫʚʝʨʝ ʚ ʠʶʥʝ 1996 ʛʦʜʘ, ʩʪʘʣʘ 

ʪʦʨʞʝʩʪʚʦʤ, ʧʦʩʚʷʱʝʥʥʳʤ ʦʙʩʫʞʜʝʥʠʶ ʧʦʣʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʀʇ. ʉʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʧʦʜʨʦʙʥʦ ʩʦʦʙʱʘʣʠ ʦ ʥʦʚʳʭ çʢʦʢʪʝʡʣʷʭ ʧʨʦʪʠʚ ʉʇʀɼʘè. ʅʘʯʘʣ 

ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʥʝʦʙʳʯʘʡʥʦ ʥʝʥʘʫʯʥʳʡ ʪʝʨʤʠʥ ʠ ʜʘʞʝ ʥʝʤʥʦʛʦ ʛʣʫʧʦʚʘʪʳʡ ʪʝʨʤʠʥ 

çʚʳʩʦʢʦʘʢʪʠʚʥʘʷ ʘʥʪʠʨʝʪʨʦʚʠʨʫʩʥʘʷ ʪʝʨʘʧʠʷè (ɺɸɸʈʊ). ʄʝʞʜʫ ʪʝʤ, David Ho, ʩʪʘʚʰʠʡ 

çʏʝʣʦʚʝʢʦʤ ʛʦʜʘè ʧʦ ʚʝʨʩʠʠ ʞʫʨʥʘʣʘ çTimeè ʚ 1996 ʛʦʜʫ, ʧʨʦʚʝʣ ʥʦʚʘʪʦʨʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʠʣʠ ʦʙʲʷʩʥʠʪʴ ʜʠʥʘʤʠʢʫ ɺʀʏ-ʠʥʬʝʢʮʠʠ, ʢʦʪʦʨʘʷ ʨʘʥʝʝ 

ʧʦʥʠʤʘʣʘʩʴ ʥʝʧʨʘʚʠʣʴʥʦ (Ho 1995, Perelson 1996). ʋʞʝ ʛʦʜʦʤ ʨʘʥʝʝ Ho ʧʨʦʚʦʟʛʣʘʩʠʣ ʣʦʟʫʥʛ 

çʙʠʪʴ ɺʀʏ ʩʠʣʴʥʝʝ ʠ ʨʘʥʴʰʝ!è, ʠ ʧʦʯʪʠ ʚʩʝ ʚʨʘʯʠ ʝʛʦ ʧʦʜʜʝʨʞʘʣʠ. ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ 

ʦ ʚʳʩʦʢʦʘʢʪʠʚʥʦʤ ʚʠʨʫʩʥʦʤ ʤʝʪʘʙʦʣʠʟʤʝ ʠ ʬʘʢʪʠʯʝʩʢʦʤ ʦʪʩʫʪʩʪʚʠʠ çʣʘʪʝʥʪʥʦʡ ʬʘʟʳè 

ʥʠʢʪʦ ʫʞʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʣ ʞʠʟʥʠ ʙʝʟ ʘʥʪʠʨʝʪʨʦʚʠʨʫʩʥʦʡ ʪʝʨʘʧʠʠ. ʇʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʳʡ 

ʧʘʮʠʝʥʪ ʥʘʯʘʣ ʧʦʣʫʯʘʪʴ ʣʝʯʝʥʠʝ ʚ ʤʝʜʠʮʠʥʩʢʦʤ ʮʝʥʪʨʝ. ɺ ʪʝʯʝʥʠʝ 3 ʣʝʪ, ʩ 1994 ʧʦ 1997 ʛʦʜ, 

ʜʦʣʷ ʥʝʣʝʯʝʥʳʭ ʧʘʮʠʝʥʪʦʚ ʚ ɽʚʨʦʧʝ ʩʥʠʟʠʣʘʩʴ ʩ 37 ʜʦ 9 %, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʦʣʷ ʧʘʮʠʝʥʪʦʚ, 

ʧʦʣʫʯʘʶʱʠʭ çɺɸɸʈʊè, ʫʚʝʣʠʯʠʣʘʩʴ ʩ 2 ʜʦ 64 % (Kirk  1998). 

ʊʝʧʝʨʴ ʚʩʝ ʚʳʛʣʷʜʝʣʦ ʭʦʨʦʰʦ. ɺ ʥʘʯʘʣʝ 1997 ʛʦʜʘ ʛʘʟʝʪʘ SPIEGEL ʚʳʰʣʘ ʩ ʟʘʛʦʣʦʚʢʦʤ 

çʇʦʙʝʜʘ ʥʘʜ ʵʧʠʜʝʤʠʝʡ?è. ɺ ʠʶʥʝ 1996 ʛʦʜʘ ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʥʦʚʳʡ ʧʨʝʧʘʨʘʪ 

ʥʝʚʠʨʘʧʠʥ, ʩʪʘʚʰʠʡ ʧʝʨʚʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ 3-ʝʛʦ ʢʣʘʩʩʘ ʧʨʝʧʘʨʘʪʦʚ ï ʥʝʥʫʢʣʝʦʟʠʜʥʳʭ 

ʠʥʛʠʙʠʪʦʨʦʚ ʦʙʨʘʪʥʦʡ ʪʨʘʥʩʢʨʠʧʪʘʟʳ (ʅʅʀʆʊ). ʊʝʧʝʨʴ ʧʦʷʚʠʣʩʷ ʚʳʙʦʨ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʧʘʮʠʝʥʪʦʚ ʭʦʨʦʰʦ ʧʝʨʝʥʦʩʠʣʠ ʪʘʙʣʝʪʢʠ. ʅʘʜʦ ʧʨʠʥʠʤʘʪʴ 20 ʠʣʠ 

30 ʪʘʙʣʝʪʦʢ ʚ ʩʫʪʢʠ? ʅʝʪ ʧʨʦʙʣʝʤ. ɽʩʣʠ ʧʦʤʦʛʘʝʪ. ʀ ʢʘʢ ʧʦʤʦʛʘʝʪ! ʏʠʩʣʦ ʩʣʫʯʘʝʚ ʉʇʀɼʘ 

ʩʦʢʨʘʪʠʣʦʩʴ. ɺ ʪʝʯʝʥʠʝ 4 ʣʝʪ, ʩ 1994 ʧʦ 1998 ʛʦʜ, ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʉʇʀɼʦʤ ʚ ɽʚʨʦʧʝ 

ʩʥʠʟʠʣʘʩʴ ʩ 30,7 ʜʦ 2,5 ʩʣʫʯʘʝʚ/100 ʧʘʮʠʝʥʪʦ-ʣʝʪ, ʪ.ʝ. ʤʝʥʝʝ ʯʝʤ ʜʦ 10% ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ. ʅʝʢʦʪʦʨʳʝ ʦʧʘʩʥʳʝ ʦʧʧʦʨʪʫʥʠʩʪʠʯʝʩʢʠʝ ʠʥʬʝʢʮʠʠ (ʆʀ) ʩʪʘʣʠ ʨʝʜʢʠʤʠ (Mocroft 

2000). ʆʬʪʘʣʴʤʦʣʦʛʘʤ, ʟʘʥʠʤʘʶʱʠʤʩʷ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʛʣʘʟ ʧʨʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ, ʧʨʠʰʣʦʩʴ 

ʧʝʨʝʢʚʘʣʠʬʠʮʠʨʦʚʘʪʴʩʷ. ɿʘ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ ʜʦ ʵʪʦʛʦ ʧʣʘʥʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʆʀ ʙʳʣʠ 

ʧʨʠʦʩʪʘʥʦʚʣʝʥʳ ʚ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʧʘʮʠʝʥʪʦʚ. ʍʦʩʧʠʩʳ, ʨʘʥʝʝ ʦʙʝʩʧʝʯʝʥʥʳʝ 

ʧʦʞʝʨʪʚʦʚʘʥʠʷʤʠ, ʙʳʣʠ ʚʳʥʫʞʜʝʥʳ ʟʘʢʨʳʚʘʪʴʩʷ ʠʣʠ ʩʤʝʥʠʪʴ ʩʬʝʨʫ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʘʚʥʦ 

ʧʦʪʝʨʷʚʰʠʝ ʥʘʜʝʞʜʫ ʧʘʮʠʝʥʪʳ ʦʪʜʳʭʘʣʠ, ʚʳʧʠʩʳʚʘʣʠʩʴ ʠʟ ʭʦʩʧʠʩʦʚ, ʜʘʞʝ ʥʘʯʠʥʘʣʠ ʩʥʦʚʘ 

ʨʘʙʦʪʘʪʴ. ʎʝʥʪʨʳ ʫʭʦʜʘ ʟʘ ʙʦʣʴʥʳʤʠ ʟʘʢʨʳʚʘʣʠʩʴ, ʦʪʜʝʣʝʥʠʷ ʣʝʯʝʥʠʷ ʉʇʀɼʘ ʟʘʧʦʣʥʷʣʠʩʴ 

ʜʨʫʛʠʤʠ ʙʦʣʴʥʳʤʠ. 

ʂʦʥʝʯʥʦ, ʚ ʥʘʯʘʣʝ 1997 ʛʦʜʘ ʥʝʢʦʪʦʨʳʝ ʧʘʮʠʝʥʪʳ ʥʘʯʘʣʠ ʧʨʝʜʲʷʚʣʷʪʴ ʞʘʣʦʙʳ ʥʘ ʫʚʝʣʠʯʝʥʠʝ 

ʦʙʲʝʤʘ ʞʠʚʦʪʘ. ʆʜʥʘʢʦ ʨʘʟʚʝ ʵʪʦ ʥʝ ʭʦʨʦʰʠʡ ʧʨʠʟʥʘʢ ʧʦʩʣʝ ʜʦʣʛʠʭ ʣʝʪ ʠʩʪʦʱʝʥʠʷ 

ʧʘʮʠʝʥʪʦʚ, ʯʝʡ ʚʝʩ ʝʜʚʘ ʣʠ ʧʦʜʜʝʨʞʠʚʘʣʩʷ ʧʘʨʝʥʪʝʨʘʣʴʥʳʤ ʧʠʪʘʥʠʝʤ? ʊʝʤ ʙʦʣʝʝ, ʧʨʠ 

ʩʥʠʞʝʥʠʠ ʚʠʨʝʤʠʠ ʫ ʧʘʮʠʝʥʪʦʚ ʩʥʠʞʘʣʘʩʴ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʵʥʝʨʛʠʠ. ʇʨʠ ʵʪʦʤ ʫʤʝʥʴʰʘʣʘʩʴ 

ʚʳʨʘʞʝʥʥʦʩʪʴ ʜʝʧʨʝʩʩʠʠ, ʧʦʵʪʦʤʫ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʦʥʠ ʥʘʯʠʥʘʣʠ ʙʦʣʴʰʝ ʝʩʪʴ. ʊʘʢ ʜʫʤʘʣʠ 

ʥʘʠʚʥʳʝ ʣʶʜʠ. ʄʘʢʩʠʤʘʣʴʥʫʶ ʦʙʝʩʧʦʢʦʝʥʥʦʩʪʴ ʚʳʟʳʚʘʣʦ ʪʦ, ʯʪʦ ʣʠʮʘ ʧʘʮʠʝʥʪʦʚ 

ʦʩʪʘʚʘʣʠʩʴ ʥʝʦʙʳʯʥʦ ʭʫʜʳʤʠ, ʢʨʦʤʝ ʪʦʛʦ, ʚʩʝ ʙʦʣʴʰʝ ʧʘʮʠʝʥʪʦʚ ʚʳʨʘʞʘʣʠ ʥʝʜʦʚʦʣʴʩʪʚʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʨʠʝʤʘ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʘʙʣʝʪʦʢ. ɺ ʠʶʥʝ 1997 ʛʦʜʘ FDA 

ʦʧʫʙʣʠʢʦʚʘʣʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ, ʢʘʩʘʶʱʝʝʩʷ ʨʘʟʚʠʪʠʷ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ʥʘ ʬʦʥʝ ʧʨʠʝʤʘ ʀʇ. 

ʇʦʟʞʝ, ʥʘ  CROI, ʩʦʩʪʦʷʚʰʝʡʩʷ ʚ ʏʠʢʘʛʦ ʚ ʬʝʚʨʘʣʝ 1998 ʛʦʜʘ, ʚʨʘʯʠ ʫʙʝʜʠʣʠʩʴ ʚ ʪʦʤ, ʯʪʦ 

ʜʘʥʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʜʝʡʩʪʚʫʶʪ ʥʝ ʪʘʢ ʩʝʣʝʢʪʠʚʥʦ, ʢʘʢ ʭʦʪʝʣʦʩʴ ʙʳ ʚʝʨʠʪʴ. 
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ʇʦʷʚʣʷʣʠʩʴ ʧʣʘʢʘʪ ʟʘ ʧʣʘʢʘʪʦʤ, ʛʜʝ ʙʳʣʠ ʠʟʦʙʨʘʞʝʥʳ ʧʘʮʠʝʥʪʳ ʩ çʙʳʯʴʠʤʠ ʛʦʨʙʘʤʠè, 

ʪʦʥʢʠʤʠ ʥʦʛʘʤʠ ʠ ʭʫʜʳʤʠ ʣʠʮʘʤʠ. ʊʘʢ ʨʦʜʠʣʦʩʴ ʥʦʚʦʝ ʧʦʥʷʪʠʝ, ʢʦʪʦʨʦʝ ʪʝʧʝʨʴ ʜʦʣʞʥʦ 

ʙʳʣʦ ʩʦʧʨʦʚʦʞʜʘʪʴ ʘʥʪʠʨʝʪʨʦʚʠʨʫʩʥʫʶ ʪʝʨʘʧʠʶ ï ʣʠʧʦʜʠʩʪʨʦʬʠʷ. ʊʘʢʞʝ ʜʣʷ ɸʈʊ 

ʩʦʭʨʘʥʷʣʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʩʪʘʨʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʤʫʜʨʦʩʪʴ: ʥʠ ʦʜʠʥ ʤʝʜʠʢʘʤʝʥʪ ʥʝ ʜʝʡʩʪʚʫʝʪ ʙʝʟ 

ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ. ʅʝʷʩʥʳʤʠ ʦʩʪʘʚʘʣʠʩʴ ʪʦʣʴʢʦ ʧʨʠʯʠʥʳ, ʢʦʪʦʨʳʝ ʦʙʩʫʞʜʘʶʪʩʷ ʠ 

ʩʝʛʦʜʥʷ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩ ʫʯʝʪʦʤ ʧʦʩʪʦʷʥʥʦ ʨʘʩʰʠʨʷʶʱʝʛʦʩʷ ʩʧʝʢʪʨʘ ʘʥʪʠʨʝʪʨʦʚʠʨʫʩʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ʧʨʦʙʣʝʤʘ ʣʠʧʦʜʠʩʪʨʦʬʠʠ ʫʞʝ ʥʝ ʩʪʦʠʪ ʪʘʢ ʦʩʪʨʦ. 

ʈʘʩʧʨʦʩʪʨʘʥʷʶʱʘʩ̫ʷ ʠʟʥʘʯʘʣʴʥʦ ʥʘʜʝʞʜʘ ʥʘ ʚʦʟʤʦʞʥʫʶ ʵʨʘʜʠʢʘʮʠʶ (ʧʦʣʥʦʝ ʠʟʣʝʯʝʥʠʝ) 

ɺʀʏ-ʠʥʬʝʢʮʠʠ ʪʘʢʞʝ ʧʦʪʝʨʧʝʣʘ ʧʦʨʘʞʝʥʠʝ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʩʦʟʜʘʥʥʳʝ ʝʱʝ ʚ 

1997 ʛʦʜʫ, ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʠ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤ ʧʝʨʠʦʜ ʧʦʜʘʚʣʝʥʠʷ ʨʝʧʣʠʢʘʮʠʠ 

ʚʠʨʫʩʘ, ʩʦʩʪʘʚʣʷʶʱʠʡ ʥʝ ʙʦʣʝʝ 3 ʣʝʪ. ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʧʦ ʧʨʦʰʝʩʪʚʠʠ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʚʩʝ 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʝ ʢʣʝʪʢʠ ʜʦʣʞʥʳ ʧʦʛʠʙʥʫʪʴ. ʉ ʪʝʭ ʧʦʨ ʵʪʦ ʟʥʘʯʝʥʠʝ ʧʦʩʪʦʷʥʥʦ 

ʢʦʨʨʝʢʪʠʨʦʚʘʣʦʩʴ ʚ ʩʪʦʨʦʥʫ ʧʦʚʳʰʝʥʠʷ, ʩʦʛʣʘʩʥʦ ʥʦʚʳʤ ʜʘʥʥʳʤ, ʦʥʦ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 

60-70 ʣʝʪ (Siliciano 2003). ɼʘʥʥʳʝ ʮʠʬʨʳ ʛʦʚʦʨʷʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʙ ʦʜʥʦʤ: ɺʀʏ-ʠʥʬʝʢʮʠʷ ʥʝ 

ʙʫʜʝʪ ʠʟʣʝʯʝʥʘ ʪʘʢ ʙʳʩʪʨʦ, ʢʘʢ ʭʦʪʝʣʦʩʴ ʙʳ. ʃʘʪʝʥʪʥʳʝ ʨʝʟʝʨʚʫʘʨʳ ʥʝʣʴʟʷ ʙʫʜʝʪ ʫʥʠʯʪʦʞʠʪʴ 

ʙʝʟ ʟʘʪʨʫʜʥʝʥʠʡ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʨʘʟʛʦʚʦʨʳ ʦʙ ʠʟʣʝʯʝʥʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʧʫʩʪʠʤʳ, ʜʘʞʝ 

ʝʩʣʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʠ ʠʜʝʠ ʢʘʞʫʪʩʷ ʫʪʦʧʠʯʝʩʢʠʤʠ ï ʫ ʢʦʛʦ ʥʝʪ ʠʜʝʡ, ʪʦʪ ʥʠʢʦʛʜʘ 

ʥʠʯʝʛʦ ʥʝ ʜʦʩʪʠʛʥʝʪ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʝʛʦʜʥʷ ʨʝʘʣʴʥʦʩʪʴʶ ʩʪʘʣʦ ʪʦ, ʯʪʦ ʢʘʟʘʣʦʩʴ ʫʪʦʧʠʯʝʩʢʠʤ ʝʱʝ 10 ʣʝʪ ʥʘʟʘʜ: 

ɺʀʏ-ʠʥʬʝʢʮʠʶ ʤʦʞʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ. ʕʪʦ ʚʝʨʥʦ ʜʘʞʝ ʜʣʷ 

ʥʦʩʠʪʝʣʝʡ ʨʝʟʠʩʪʝʥʪʥʳʭ ʰʪʘʤʤʦʚ ʚʠʨʫʩʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʠʘʧʘʟʦʥ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʙʦʛʘʱʝʥ ʘʥʪʘʛʦʥʠʩʪʘʤʠ CCR5 ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʠʥʛʠʙʠʪʦʨʘʤʠ ʠʥʪʝʛʨʘʟʳ. ʊʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʜʘʣʴʥʝʡʰʝʝ ʫʣʫʯʰʝʥʠʝ ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʘʮʠʝʥʪʳ ʩʪʘʣʠ ʙʦʣʝʝ ʪʨʝʙʦʚʘʪʝʣʴʥʳʤʠ ʠ ʠʤʝʶʪ ʥʘ ʵʪʦ ʧʨʘʚʦ. 

ʉʝʡʯʘʩ ʩʪʘʣʦ ʧʨʘʚʠʣʦʤ ʥʘʟʥʘʯʝʥʠʝ çʨʝʞʠʤʘ ʧʨʠʝʤʘ ʦʜʥʦʡ ʪʘʙʣʝʪʢʠ ʦʜʠʥ ʨʘʟ ʚ ʩʫʪʢʠè (STR), 

ʥʦ ʫʞʝ ʛʦʚʦʨʷʪ ʦ ʝʞʝʥʝʜʝʣʴʥʦʤ ʚʚʝʜʝʥʠʠ ʧʨʝʧʘʨʘʪʦʚ ʠʣʠ ʜʘʞʝ çʝʞʝʤʝʩʷʯʥʦʡ ʜʦʟʝ ʚ ʦʜʥʦʤ 

ʰʧʨʠʮʝè. 

ɼʦʛʤʘ ʦ ʪʦʤ, ʯʪʦ ʦʩʥʦʚʦʡ ʢʘʞʜʦʡ ʩʭʝʤʳ ʪʝʨʘʧʠʠ ʜʦʣʞʥʳ ʩʪʘʪʴ ʜʚʘ ʥʫʢʣʝʦʟʠʜʥʳʭ ʘʥʘʣʦʛʘ, 

ʤʦʞʝʪ ʩʪʘʪʴ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʡ. ʄʥʦʛʠʝ ʧʨʝʧʘʨʘʪʳ ʚʩʢʦʨʝ ʠʩʯʝʟʥʫʪ ʠʟ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ 

ʘʨʩʝʥʘʣʘ. ʅʘʯʘʣʦʤ ʙʳʣ ʦʪʢʘʟ ʦʪ ʧʨʝʧʘʨʘʪʦʚ ʍʀɺʀɼÈ, ɸʛʝʥʝʨʘʟʘÈ, ʌʦʨʪʦʚʘʟʘÈ ʠ 

ɺʠʨʘʩʝʧʪÈ. ʊʘʢʞʝ ʧʣʦʭʠ ʜʝʣʘ ʟʘʩʣʫʞʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʪʘʢʠʭ ʢʘʢ AZT, D4T, DDI ʠʣʠ 

ʠʥʜʠʥʘʚʠʨ, ʙʝʟ ʢʦʪʦʨʳʭ ʙʳʣʘ ʙʳ ʥʝʤʳʩʣʠʤʘ ʪʝʨʘʧʠʷ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʚ 90-ʝ ʛʦʜʳ. ɺʦʟʥʠʢʘʝʪ 

ʚʦʧʨʦʩ: ʙʫʜʝʤ ʣʠ ʤʳ ʯʝʨʝʟ 3 ʛʦʜʘ ʥʫʞʜʘʪʴʩʷ ʚ ʣʦʧʠʥʘʚʠʨʝ, ʨʠʪʦʥʘʚʠʨʝ ʠʣʠ ʵʬʘʚʠʨʝʥʟʝ ʪʘʢ, 

ʢʘʢ ʥʫʞʜʘʝʤʩʷ ʩʝʛʦʜʥʷ? 

ɼʦʩʪʠʞʝʥʠʝ ʥʦʨʤʘʣʴʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ ʧʨʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʩʝʛʦʜʥʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʧʦʣʥʝ ʨʝʘʣʠʩʪʠʯʥʳʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʝʩʣʠ ʠʟʣʝʯʝʥʠʝ ʠʥʬʝʢʮʠʠ ʥʝ ʥʘʩʪʫʧʘʝʪ, 

ʧʘʮʠʝʥʪ ʙʫʜʝʪ ʧʦʣʫʯʘʪʴ ʣʝʯʝʥʠʝ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ï ʵʪʦ ʥʝʦʙʳʯʥʦ ʚʳʩʦʢʘʷ 

ʥʘʛʨʫʟʢʘ ʥʘ ʧʘʮʠʝʥʪʘ ʠ ʚʨʘʯʘ. ʀ ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʫʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. ʉʫʱʝʩʪʚʫʶʱʘʷ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʦʤʬʦʨʪʥʘʷ ʩʠʪʫʘʮʠʷ ʥʝ ʜʦʣʞʥʘ ʩʪʘʪʴ ʧʦʚʦʜʦʤ ʜʣʷ ʩʙʘʚʣʝʥʠʷ ʪʝʤʧʦʚ 

ʨʘʟʚʠʪʠʷ: ʤʳ ʥʫʞʜʘʝʤʩʷ ʚ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʘʭ, ʧʦʪʦʤʫ ʯʪʦ ʝʱʝ ʥʝ ʠʟʚʝʩʪʥʦ, 

ʙʫʜʫʪ ʣʠ ʩʝʛʦʜʥʷʰʥʠʝ ʧʨʝʧʘʨʘʪʳ ʪʘʢ ʞʝ ʟʘʱʠʱʘʪʴ ʦʪ ʙʦʣʝʟʥʠ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ. 

ɸ ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩ ʩʝʨʜʮʝʤ, ʧʦʯʢʘʤʠ, ʢʦʩʪʷʤʠ ʠ ʜʨʫʛʠʤʠ ʦʨʛʘʥʘʤʠ ʚ ʩʪʘʨʝʶʱʝʡ ʧʦʧʫʣʷʮʠʠ 

ʧʘʮʠʝʥʪʦʚ ʩ ɺʀʏ? ɽʩʣʠ, ʢʘʢ ʫʞʝ ʙʳʣʦ ʧʨʠʟʥʘʥʦ, ʠʥʬʝʢʮʠʷ ʥʝ ʙʫʜʝʪ ʠʟʣʝʯʝʥʘ ʧʦʣʥʦʩʪʴʶ, 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʦʨʤʘʣʴʥʫʶ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʠʣʝʪʠʡ, ʧʦʵʪʦʤʫ ʚʳʙʦʨ ʧʨʝʧʘʨʘʪʦʚ ʜʦʣʞʝʥ ʨʘʩʰʠʨʷʪʴʩʷ. ʅʘ ʪʦ, ʯʪʦ ʩ 

ʥʦʚʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʧʨʠʜʝʪʩʷ ʧʦʤʫʯʠʪʴʩʷ, ʫʢʘʟʳʚʘʝʪ ʥʝʫʜʘʯʘ ʘʥʪʘʛʦʥʠʩʪʘ CCR5 ʧʦʜ 

ʥʘʟʚʘʥʠʝʤ ɺʠʢʨʠʚʠʨʦʢ. ʂʘʢ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʧʨʝʧʘʨʘʪʘ ʥʘ 

ʩʝʛʦʜʥʷʰʥʝʤ ʵʪʘʧʝ? ɺʝʜʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʨʳʥʢʝ ʨʘʩʪʫʪ, ʨʳʥʦʢ 

ʩʪʘʥʦʚʠʪʩʷ ʪʝʩʥʝʝ. ɼʝʷʪʝʣʴʥʦʩʪʴ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ ʪʘʢʞʝ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ 

ʩʧʦʢʦʡʥʦʡ ʠʣʠ ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʥʘ ʨʘʟʨʘʙʦʪʢʝ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʪʠʚ ʛʝʧʘʪʠʪʘ C. ɺʨʝʤʝʥʘ 

çʟʦʣʦʪʦʠʩʢʘʪʝʣʝʡè, ʢʦʛʜʘ ʢʘʞʜʳʡ ʧʨʝʧʘʨʘʪ ʜʣʷ ʣʝʯʝʥʠʷ ɺʀʏ-ʠʥʬʝʢʮʠʠ ʟʘ ʧʘʨʫ ʣʝʪ 








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































