
1 
 

 

ʄɽɼʀʎʀʅʉʂʀ ʋʅʀɺɽʈʉʀʊɽʊ ï ʉʆʌʀʗ 

ʌɸʈʄɸʎɽɺʊʀʏɽʅ ʌɸʂʋʃʊɽʊ 

ʂɸʊɽɼʈɸ ʇʆ ʌɸʈʄɸʂʆʃʆɻʀʗ, ʌɸʈʄɸʂʆʊɽʈɸʇʀʗ ʀ 

ʊʆʂʉʀʂʆʃʆɻʀʗ 

 

ʄʘʛ. ʬʘʨʤ. ʀʚʘʥʢʘ ʀʚʘʥʦʚʘ ʂʦʩʪʘʜʠʥʦʚʘ 

 

ʊʆʂʉʀʂʆʃʆɻʀʏʅʀ ʀ ʌɸʈʄɸʂʆʃʆɻʀʏʅʀ 

ʇʈʆʋʏɺɸʅʀʗ ʅɸ ʉʒɽɼʀʅɽʅʀʗ, ʇʈʆʀɿɺʆɼʅʀ   

ʅɸ ɻɸʃɸʅʊɸʄʀʅ ʀ 4-ɸʄʀʅʆʇʀʈʀɼʀʅɸ 

 

ɼʀʉɽʈʊɸʎʀʆʅɽʅ ʊʈʋɼ 

 

ɿɸ ʇʈʀʉʒɾɼɸʅɽ ʅɸ ʆɹʈɸɿʆɺɸʊɽʃʅɸ ʀ ʅɸʋʏʅɸ ʉʊɽʇɽʅ  Ăɼʆʂʊʆʈò 

 

 

ʆʙʣʘʩʪ ʥʘ ʚʠʩʰʝ ʦʙʨʘʟʦʚʘʥʠʝ:       7.     ɿʜʨʘʚʝʦʧʘʟʚʘʥʝ ʠ ʩʧʦʨʪ 

ʇʨʦʬʝʩʠʦʥʘʣʥʦ ʥʘʧʨʘʚʣʝʥʠʝ:        7.3.  ʌʘʨʤʘʮʠʷ 

ʅʘʫʯʥʘ ʩʧʝʮʠʘʣʥʦʩʪ:        ʌʘʨʤʘʢʦʣʦʛʠʷ (ʚʢʣ. ʌʘʨʤʘʢʦʢʠʥʝʪʠʢʘ ʠ ʭʠʤʠʦʪʝʨʘʧʠʷ) 

 

 

ʅʘʫʯʥʠ ʨʲʢʦʚʦʜʠʪʝʣʠ:         ʇʨʦʬ. ʜ-ʨ ʅʠʢʦʣʘʡ ɼʘʤʷʥʦʚ ɼʘʥʯʝʚ, ʜʤ 

                                                   ɼʦʮ. ʜ-ʨ ʀʨʠʥʘ ʅʠʢʦʣʦʚʘ ʅʠʢʦʣʦʚʘ, ʜʤ 

 

     ʅʘʫʯʝʥ ʢʦʥʩʫʣʪʘʥʪ:          ʇʨʦʬ. ʜ-ʨ ɹʦʡʯʦ ɺʘʩʠʣʝʚ ʃʘʥʜʞʦʚ, ʜʤ 

 

 

ʉʦʬʠʷ, 2017 



2 
 

ɹʣʘʛʦʜʘʨʥʦʩʪ 

ɹʣʘʛʦʜʘʨʷ ʥʘ ʤʦʠʪʝ ʨʦʜʠʪʝʣʠ ʜ-ʨ ʀʚʘʥ ʂʦʩʪʘʜʠʥʦʚ ʠ ʜ-ʨ ʀʚʝʣʠʥʘ ʂʦʩʪʘʜʠʥʦʚʘ ʠ 

ʥʘ ʨʦʜʥʠʥʠʪʝ ʠ ʧʨʠʷʪʝʣʠʪʝ ʤʠ ʟʘ ʧʦʜʢʨʝʧʘʪʘ ʧʨʝʟ ʪʦʟʠ ʧʝʨʠʦʜ. 

ʀʟʢʘʟʚʘʤ ʙʣʘʛʦʜʘʨʥʦʩʪ ʥʘ ʧʨʦʬ. ʃʶʙʦʤʠʨ ɺʝʟʝʥʢʦʚ ʠ ʢʦʣʝʢʪʠʚ ʦʪ 

ʍʠʤʠʢʦʪʝʭʥʦʣʦʛʠʯʥʠʷ ʠ ʤʝʪʘʣʫʨʛʠʯʝʥ ʫʥʠʚʝʨʩʠʪʝʪ ï ʉʦʬʠʷ  ʟʘ ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ 

ʥʦʚʦʩʠʥʪʝʟʠʨʘʥʠ 4-ʘʤʠʥʦʧʠʨʠʜʠʥʦʚʠ ʠ ʙʝʥʟʘʟʝʧʠʥʦʚʠ ʩʲʝʜʠʥʝʥʠʷ ʟʘ 

ʪʦʢʩʠʢʦʣʦʛʠʯʥʦʪʦ ʠ ʬʘʨʤʘʢʦʣʦʛʠʯʥʦʪʦ ʠʤ ʦʭʘʨʘʢʪʝʨʠʟʠʨʘʥʝ. 

ʅʘʫʯʥʠ ʨʲʢʦʚʦʜʠʪʝʣʠ 

ʇʨʝʜʠ ʚʩʠʯʢʦ ʠʩʢʘʤ ʜʘ ʙʣʘʛʦʜʘʨʷ ʥʘ ʤʦʠʪʝ ʥʘʫʯʥʠ ʨʲʢʦʚʦʜʠʪʝʣʠ ʧʨʦʬ. ʜ-ʨ 

ʅʠʢʦʣʘʡ ɼʘʥʯʝʚ ʠ ʜʦʮ. ʜ-ʨ ʀʨʠʥʘ ʅʠʢʦʣʦʚʘ ʟʘ ʜʦʙʨʦʪʦ ʦʪʥʦʰʝʥʠʝ, 

ʦʪʟʠʚʯʠʚʦʩʪʪʘ ʠ ʧʨʦʬʝʩʠʦʥʘʣʥʠʪʝ ʠʤ ʩʲʚʝʪʠ. ʀʩʢʘʤ ʜʘ ʙʣʘʛʦʜʘʨʷ ʠ ʥʘ ʥʘʫʯʥʠʷ 

ʩʠ ʢʦʥʩʫʣʪʘʥʪ ʧʨʦʬ. ʜ-ʨ ɹʦʡʯʦ ʃʘʥʜʞʦʚ ʟʘ ʦʪʟʠʚʯʠʚʦʩʪʪʘ ʠ ʧʦʣʦʞʝʥʠ̫ ʪʨʫʜ, ʘ 

ʩʲʱʦ ʠ ʥʘ ʧʨʦʬ. ʜ-ʨ ɸʜʨʠʘʥ ʇʘʣʦʚ, ʧʨʦʬ. ʜ-ʨ ɼʠʤʢʘ ʍʠʥʦʚʘ-ʇʘʣʦʚʘ, ʧʨʦʬ. ʜ-ʨ 

ʃʘʟʘʨ ɾʝʣʝʚ ʦʪ ʢʘʪʝʜʨʘ Ăɸʥʘʪʦʤʠʷ, ʭʠʩʪʦʣʦʛʠʷ ʠ ʝʤʙʨʠʦʣʦʛʠʷò ʢʲʤ ʄʌ ʥʘ ʄʋ-

ʉʦʬʠʷ ʟʘ ʩʲʚʝʪʠʪʝ ʠ ʧʨʝʜʦʩʪʘʚʝʥʘʪʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪ ʚ 

ʢʘʪʝʜʨʘʪʘ. 

ʂʘʪʝʜʨʘ ʧʦ Ăʌʘʨʤʘʢʦʣʦʛʠʷ, ʬʘʨʤʘʢʦʪʝʨʘʧʠʷ ʠ ʪʦʢʩʠʢʦʣʦʛʠʷò 

ɹʠʭ ʠʩʢʘʣʘ ʜʘ ʙʣʘʛʦʜʘʨʷ ʥʘ ʚʩʠʯʢʠ ʢʦʣʝʛʠ ʦʪ ʢʘʪʝʜʨʘʪʘ Ăʌʘʨʤʘʢʦʣʦʛʠʷ, 

ʬʘʨʤʘʢʦʪʝʨʘʧʠʷ ʠ ʪʦʢʩʠʢʦʣʦʛʠʷò ʥʘ ʌʘʨʤʘʮʝʚʪʠʯʝʥ ʬʘʢʫʣʪʝʪ, ʢʦʠʪʦ ʤʠ 

ʧʦʤʘʛʘʭʘ ʠ ʤʝ ʩʲʚʝʪʚʘʭʘ. ɹʣʘʛʦʜʘʨʷ ʠ ʥʘ ʣʘʙʦʨʘʥʪʠʪʝ ʄʘʨʠʷ ʁʦʨʜʘʥʦʚʘ, ʊʝʦʜʦʨʘ 

ɸʪʘʥʘʩʦʚʘ, ʜ-ʨ ɺʝʥʮʠʩʣʘʚ ɸʪʘʥʘʩʦʚ, ʘʩ. ɼʠʤʠʪʨʠʥʘ ɾʝʣʝʚʘ ï ɼʠʤʠʪʨʦʚʘ ʟʘ 

ʩʲʜʝʡʩʪʚʠʝʪʦ. ʀʟʢʘʟʚʘʤ ʙʣʘʛʦʜʘʨʥʦʩʪ ʠ ʥʘ ʢʦʣʝʛʠʪʝ ʤʘʛ. ʬʘʨʤ. ʀʚʝʣʠʥʘ 

ɾʝʣʝʟʦʚʘ, ʤʘʛ. ʬʘʨʤ. ʁʦʨʜʘʥ ʁʦʨʜʘʥʦʚ, ʤʘʛ. ʬʘʨʤ. ʈʦʩʠʮʘ ʄʠʭʘʡʣʦʚʘ ʦʪ ʌʌ ʠ 

ʜ-ʨ ʄʠʣʝʥ ʍʨʠʩʪʦʚ ʦʪ ʄʌ ʥʘ ʄʋ-ʉʦʬʠʷ ʟʘ ʧʦʤʦʱʪʘ ʠ ʩʲʚʝʪʠʪʝ ʧʦ ʚʨʝʤʝ ʥʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘʪʘ ʨʘʙʦʪʘ. 

ʌʠʥʘʥʩʠʨʘʥʝ 

ʀʟʢʘʟʚʘʤ ʙʣʘʛʦʜʘʨʥʦʩʪ ʥʘ ʌʘʨʤʘʮʝʚʪʠʯʝʥ ʬʘʢʫʣʪʝʪ ʠ ʉʲʚʝʪʘ ʧʦ ʤʝʜʠʮʠʥʩʢʘ 

ʥʘʫʢʘ ʢʲʤ ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʉʦʬʠ̫ ʟʘ ʪʷʭʥʦʪʦ ʬʠʥʘʥʩʠʨʘʥʝ. 
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ʀʟʧʦʣʟʚʘʥʠ ʩʲʢʨʘʱʝʥʠʷ:  

 

ɸʂ ʘʤʠʥʦʢʠʩʝʣʠʥʠ 

ɹɸ ʙʦʣʝʩʪ ʥʘ ɸʣʮʭʘʡʤʝʨ 

ɹɸɹʍ ɹʲʣʛʘʨʩʢʘ ʘʛʝʥʮʠʷ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪ ʥʘ ʭʨʘʥʠʪʝ 

ɻɸʄʂ   ʛʘʤʘ-ʘʤʠʥʦʤʘʩʣʝʥʘ ʢʠʩʝʣʠʥʘ 

ɼʅʂ ɼʝʝʜ          ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʠʥʦʚʘ ʢʠʩʝʣʠʥʘ 

ʀɸʃ ʀʟʧʲʣ       ʀʟʧʲʣʥʠʪʝʣʥʘ ʘʛʝʥʮʠʷ ʧʦ ʣʝʢʘʨʩʪʚʘʪʘ 

ʂʄɹ ʢʨʲʚʥʦ-ʤʦʟʲʯʥʘ ʙʘʨʠʝʨʘ 

ʄʉ ʤʥʦʞʝʩʪʚʝʥʘ ʩʢʣʝʨʦʟʘ 

ʄʊʊ 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide 

ʅʃʈ ʥʝʞʝʣʘʥʘ ʣʝʢʘʨʩʪʚʝʥʘ ʨʝʘʢʮʠʷ 

ʈʅʂ ʨʠʙʦʥʫʢʣʝʠʥʦʚʘ ʢʠʩʝʣʠʥʘ 

ʎʅʉ ʮʝʥʪʨʘʣʥʘ ʥʝʨʚʥʘ ʩʠʩʪʝʤʘ 

4-ɸʈ 4-aminopyridine 

AChE  acetylcholinesterase 

AcSCh acetylthiocholine iodide 

Aɓ amyloid beta 

Boc tert-butyloxycarbonyl 

BuChE butyrylcholinesterase 

BuSCh butyrylthiocholine iodide 

CTM Chao-Talalay method 

DIPEA N,N-Diisopropylethylamine 

DTNB 5,5ô-dithiobis(2-nitrobenzoic) acid 

EMA European Medical Agency 

FDA US Food and Drug Administration 

Gal galantamine 

i.p. intraperitoneal 

IC50 inhibitory concentration 50 

LD50 lethal dose 50 

LFB luxol fast blue 

NMDA N-methyl-D-aspartate 

OLG oligodendrocytes 

p.o. per os 

PET Positron emission tomography 

PiB Pittsburgh compound B 

s.c subcutaneous 

Scop scopolamine 

SD standard deviation 

TBTU O-(Benzotriazol-1-yl)-N,N,Nǋ,Nǋ-tetramethyluronium tetrafluoroborate 

TFA trifluoroacetic acid 

ɸʈʈ amyloid precursor protein 
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I. ʋ ɺ ʆ ɼ 

ɹʦʣʝʩʪʪʘ ʥʘ ɸʣʮʭʘʡʤʝʨ (ɹɸ) e ʧʨʦʛʨʝʩʠʚʥʦ, ʥʝʚʨʦʜʝʛʝʥʝʨʘʪʠʚʥʦ ʟʘʙʦʣʷʚʘʥʝ. 

ɹʦʣʝʩʪʪʘ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʧʦʷʚʘʪʘ ʥʘ ʘʤʠʣʦʠʜʥʠ ʧʣʘʢʠ ʠ ʥʝʚʨʦʬʠʙʨʠʣʘʨʥʠ 

ʚʲʟʣʠ, ʢʘʢʪʦ ʠ ʩʲʩ ʟʘʛʫʙʘ ʥʘ ʭʦʣʠʥʝʨʛʠʯʥʠ ʥʝʚʨʦʥʠ ʚ ʙʘʟʘʣʥʠʪʝ ʷʜʨʘ ʥʘ ʤʦʟʲʢʘ, 

ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʨʘʟʩʪʨʦʡʩʪʚʦ ʥʘ ʚʠʩʰʠʪʝ ʢʦʨʦʚʠ ʬʫʥʢʮʠʠ. ɹʦʣʝʩʪʪʘ ʝ ʦʧʠʩʘʥʘ ʟʘ 

ʧʨ̡ʚʠ ʧʲʪ ʚ ʥʘʯʘʣʦʪʦ ʥʘ XX ʚʝʢ ʦʪ ʥʝʤʩʢʠʷ ʧʩʠʭʠʘʪʲʨ ʠ ʥʝʚʨʦʧʘʪʦʣʦʛ 

ɸʣʦʡʩ ɸʣʮʭʘʡʤʝʨ ʧʨʠ 50-ʛʦʜʠʰʥʘʪʘ ʧʘʮʠʝʥʪʢʘ ɸʫʛʫʩʪʝ ɼʝʪʝʨ, ʧʨʠ ʢʦʷʪʦ 

ʩʝ ʥʘʙʣʶʜʘʚʘʣʠ ʩʪʨʘʥʥʠ ʧʦʚʝʜʝʥʯʝʩʢʠ ʩʠʤʧʪʦʤʠ ʠ ʟʘʛʫʙʘ ʥʘ ʢʨʘʪʢʦʪʨʘʡʥʘ 

ʧʘʤʝʪ.  

Galantamine ʝ ʝʜʥʦ ʦʪ ʦʜʦʙʨʝʥʠʪʝ ʟʘ ʫʧʦʪʨʝʙʘ ʣʝʢʘʨʩʪʚʘ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ɹɸ, 

ʥʦ ʧʨʠʪʝʞʘʚʘ ʨʝʜʠʮʘ ʥʝʜʦʩʪʘʪʲʮʠ, ʢʘʪʦ ʛʦʣʷʤ ʙʨʦʡ ʥʝʞʝʣʘʥʠ ʣʝʢʘʨʩʪʚʝʥʠ 

ʨʝʘʢʮʠʠ ʠ ʥʝʜʦʩʪʘʪʲʯʥʘ ʝʬʝʢʪʠʚʥʦʩʪ ʧʨʠ ʪʝʞʢʠ ʩʣʫʯʘʠ ʥʘ ɹɸ. 

ʇʝʨʩʧʝʢʪʠʚʥʘ ʪʝʨʘʧʝʚʪʠʯʥʘ ʪʝʥʜʝʥʮʠʷ ʝ ʤʫʣʪʠʪʘʨʛʝʪʥʘʪʘ ʪʝʨʘʧʠʷ ʯʨʝʟ 

ʩʲʝʜʠʥʝʥʠʷ ʩ ʧʦʪʝʥʮʠʘʣʥʠ ʩʚʦʡʩʪʚʘ ʟʘ ʝʜʥʦʚʨʝʤʝʥʥʦ ʧʦʚʣʠʷʚʘʥʝ ʥʘ 

ʧʘʪʦʛʝʥʝʪʠʯʥʠʪʝ ʤʝʭʘʥʠʟʤʠ ʥʘ ʙʦʣʝʩʪʪʘ: ʭʦʣʠʥʝʨʛʠʯʥʘ ʜʝʛʝʥeʨʘʮʠʷ, 

ʘʤʠʣʦʠʜʥʠ ʧʣʘʢʠ ʠ ʦʢʩʠʜʘʪʠʚʝʥ ʩʪʨʝʩ.  

ʄʫʣʪʠʧʣʝʥʘʪʘ (ʤʥʦʞʝʩʪʚʝʥʘ, ʜʠʩʝʤʠʥʠʨʘʥʘ) ʩʢʣʝʨʦʟʘ ʝ ʘʚʪʦʠʤʫʥʥʦ 

ʟʘʙʦʣʷʚʘʥʝ ʩ ʥʘʣʠʯʠʝ ʥʘ ʦʙʣʘʩʪʠ ʥʘ ʜʝʤʠʝʣʠʥʠʟʘʮʠʷ ʥʘ ʘʢʩʦʥʠʪʝ ʠ 

ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʦ ʩʝ ʩ ʜʚʠʛʘʪʝʣʥʠ, ʟʨʠʪʝʣʥʠ, ʨʝʯʝʚʠ ʠ ʧʘʤʝʪʦʚʠ ʩʤʫʱʝʥʠʷ. 

ɺ ʜʝʤʠʝʣʠʥʠʟʠʨʘʥʠʪʝ ʘʢʩʦʥʠ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʟʘʩʠʣʝʥ ʠʥʬʣʫʢʩ ʥʘ ʢʘʣʠʝʚʠ 

ʡʦʥʠ ʧʨʝʟ ʚʦʣʪʘʞ-ʟʘʚʠʩʠʤʠ ʢʘʣʠʝʚʠ ʢʘʥʘʣʠ, ʨʘʟʧʦʣʦʞʝʥʠ ʚ ʘʢʩʦʥʘʣʥʘʪʘ 

ʤʝʤʙʨʘʥʘ, ʥʘʩʪʲʧʚʘ ʙʲʨʟʘ ʨʝʧʦʣʷʨʠʟʘʮʠʷ ʠ ʩʝ ʟʘʪʨʫʜʥʷʚʘ ʧʨʝʜʘʚʘʥʝʪʦ ʥʘ 

ʥʝʨʚʥʠʷ ʠʤʧʫʣʩ. 

4-aminopyridine ʝ ʙʣʦʢʝʨ ʥʘ ʢʘʣʠʝʚʠʪʝ ʢʘʥʘʣʠ, ʢʦʡʪʦ ʝ ʧʦʢʘʟʘʥ ʟʘ 

ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʧʨʦʚʝʞʜʘʥʝʪʦ ʧʨʠ ʜʝʤʠʝʣʠʥʠʟʠʨʘʥʠ ʘʢʩʦʥʠ. 4-ɸʈ ʝ 

ʢʦʤʝʨʩʠʘʣʠʟʠʨʘʥ ʦʪ ɽʄɸ ʧʦʜ ʠʤʝʪʦ Fampyra ʧʨʝʟ 2011 ʛʦʜʠʥʘ ʠ ʝ 

ʝʜʠʥʩʪʚʝʥʘʪʘ ʪʝʨʘʧʠʷ, ʧʦʢʘʟʘʥʘ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʧʨʦʙʣʝʤʠ ʩ ʧʦʭʦʜʢʘʪʘ ʧʨʠ 

ʄʉ. 4-ɸʈ ʧʨʠʪʝʞʘʚʘ ʨʝʜʠʮʘ ʅʃʈ ʠ ʚʠʩʦʢʘ ʪʦʢʩʠʯʥʦʩʪ. ʇʦʨʘʜʠ ʪʘʟʠ 

ʧʨʠʯʠʥʘ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʠʥʪʝʟʠʨʘʥʝʪʦ ʠ ʦʭʘʨʘʢʪʝʨʠʟʠʨʘʥʝʪʦ ʥʘ 

ʥʦʚʠ, ʧʦ-ʤʘʣʢʦ ʪʦʢʩʠʯʥʠ ʧʨʦʠʟʚʦʜʥʠ ʥʘ 4-ɸʈ ʩ ʦʛʣʝʜ ʠʟʩʣʝʜʚʘʥʝ ʥʘ 

ʢʦʛʥʠʪʠʚʥʠʪʝ ʬʫʥʢʮʠʠ ʠ ʜʝʤʠʝʣʠʥʠʟʘʮʠʷʪʘ ʧʨʠ ʄʉ. 
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I I . ʃʀʊɽʈɸʊʋʈɽʅ ʆɹɿʆʈ 

 

I I .1. ɹʦʣʝʩʪ ʥʘ ɸʣʮʭʘʡʤʝʨ 

ɹʦʣʝʩʪʪʘ ʥʘ ɸʣʮʭʘʡʤʝʨ (ɹɸ) e ʭʨʦʥʠʯʥʦ, ʧʨʦʛʨʝʩʠʚʥʦ, ʧʦʣʠʧʘʪʦʛʝʥʝʪʠʯʥʦ 

ʥʝʚʨʦʜʝʛʝʥʝʨʘʪʠʚʥʦ ʟʘʙʦʣʷʚʘʥʝ, ʧʨʠ ʢʦʝʪʦ ʢʦʤʙʠʥʘʮʠʷʪʘ ʦʪ ʨʘʟʣʠʯʥʠ 

ʤʝʭʘʥʠʟʤʠ ʠ ʨʠʩʢʦʚʠ ʬʘʢʪʦʨʠ ʧʨʝʜʠʟʚʠʢʚʘ ʘʥʘʪʦʤʠʯʥʠ, ʢʣʝʪʲʯʥʠ ʠ 

ʤʦʣʝʢʫʣʷʨʥʠ ʧʨʦʤʝʥʠ, ʚʦʜʝʱʠ ʜʦ ʨʘʟʩʪʨʦʡʩʪʚʦ ʥʘ ʚʠʩʰʠʪʝ ʢʦʨʦʚʠ ʬʫʥʢʮʠʠ,  

ʜʝʬʠʮʠʪ ʚ ʧʘʤʝʪʪʘ, ʦʙʫʯʝʥʠʝʪʦ, ʧʦʚʝʜʝʥʯʝʩʢʠ ʠ ʬʫʥʢʮʠʦʥʘʣʥʠ ʥʘʨʫʰʝʥʠʷ ʠ 

ʪʦʪʘʣʝʥ ʨʘʟʧʘʜ ʥʘ ʠʥʪʝʣʝʢʪʘ ʠ ʧʩʠʭʠʯʝʩʢʘʪʘ ʜʝʡʥʦʩʪ (Knobloch et al., 2008). ɹɸ 

ʝ ʧʲʨʚʘʪʘ ʧʦ ʯʝʩʪʦʪʘ ʧʨʠʯʠʥʘ ʟʘ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʜʝʤʝʥʮʠʷ ʧʨʠ ʣʠʮʘʪʘ ʦʪ 

ʪʨʝʪʘʪʘ ʚʲʟʨʘʩʪ, ʢʘʪʦ ʦʙʭʚʘʱʘ 50-60 % ʦʪ ʚʩʠʯʢʠ ʩʣʫʯʘʠ ʥʘ ʜʝʤʝʥʮʠʷ  

(Alzheimer Association, 2017). 

 

ɹʦʣʝʩʪʪʘ ʥʘ ɸʣʮʭʘʡʤʝʨ ʩʝ ʧʨʦʷʚʷʚʘ ʚ 2 ʬʦʨʤʠ: 1) ʪʠʧ 1 (ʩʝʥʠʣʥʘ ʜʝʤʝʥʮʠʷ) ʩ 

ʢʲʩʥʦ ʥʘʯʘʣʦ ʩʣʝʜ 65 ʛ.; 2) ʪʠʧ 2 (ʧʨʝʩʝʥʠʣʥʘ ʜʝʤʝʥʮʠʷ) ʩ ʨʘʥʥʦ ʥʘʯʘʣʦ ʧʨʝʜʠ 65 

ʛʦʜʠʥʠ, ʦʧʨʝʜʝʣʷʱʘ ʩʝ ʦʪ ʛʝʥʝʪʠʯʥʠ ʤʝʭʘʥʠʟʤʠ. ɼʝʤʝʥʮʠʷʪʘ ʟʘʩʷʛʘ 46,8 

ʤʠʣʠʦʥʘ ʜʫʰʠ ʧʦ ʩʚʝʪʘ ʠ ʩʝ ʧʨʦʛʥʦʟʠʨʘ ʪʦʟʠ ʙʨʦʡ ʜʘ ʜʦʩʪʠʛʥʝ 131,5 ʤʠʣʠʦʥʘ 

ʧʨʝʟ 2050 ʛʦʜʠʥʘ (World Alzheimer Report, 2016), ʢʘʪʦ ʧʨʠ ʞʝʥʠʪʝ ʯʝʩʪʦʪʘʪʘ ʝ 

1.2 ï 1.5 ʧʲʪʠ ʧʦ-ʚʠʩʦʢʘ ʦʪʢʦʣʢʦʪʦ ʧʨʠ ʤʲʞʝʪʝ. ʈʠʩʢʲʪ ʧʨʠ ʚʲʟʨʘʩʪ ʥʘʜ 65 

ʛ. ʝ 12% ï 19% ʧʨʠ ʞʝʥʠʪʝ ʠ 6% ï 10% ʧʨʠ ʤʲʞʝʪʝ ʠ ʥʘʨʘʩʪʚʘ ʜʦ 47% ʠ 

ʧʨʠ ʜʚʘʪʘ ʧʦʣʘ ʧʨʠ ʚʲʟʨʘʩʪ ʥʘʜ 80 ʛ. ʇʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ ʝ 

8-10 ʛ. (ʅʠʢʦʣʦʚʘ ʠ ʩʲʘʚʪ., 2010). ʍʝʪʝʨʦʛʝʥʥʘʪʘ ʢʣʠʥʠʯʥʘ ʢʘʨʪʠʥʘ ʥʘ ʙʦʣʝʩʪʪʘ ʝ 

ʦʧʠʩʘʥʘ ʟʘ ʧʲʨʚʠ ʧʲʪ ʧʨʝʟ 1906 ʛ. ʦʪ ɸʣʦʡʩ ɸʣʮʭʘʡʤʝʨ. ʋʯʘʩʪʲʮʠʪʝ ʩʠʚʦ 

ʚʝʱʝʩʪʚʦ ʥʘ ʛʣʘʚʥʠʷ ʤʦʟʲʢ, ʢʦʠʪʦ ʩʝ ʟʘʩʷʛʘʪ ʩʘ: 1) ʭʠʧʦʢʘʤʧ: ʢʦʥʪʨʦʣʠʨʘ 

ʩʝʤʘʥʪʠʯʥʘʪʘ ʧʘʤʝʪ (ʟʘ ʙʣʠʟʢʠ ʩʲʙʠʪʠʷ); 2) ʪʝʤʧʦʨʘʣʝʥ ʜʷʣ: ʦʪʛʦʚʘʨʷ ʟʘ 

ʧʘʤʝʪʪʘ, ʛʦʚʦʨʘ ʠ ʩʣʫʭʘ; 3) ʧʘʨʠʝʪʘʣʝʥ ʜʷʣ: ʩʚʲʨʟʘʥ ʩ ʛʦʚʦʨʘ ʠ ʯʫʚʩʪʚʦʪʦ ʟʘ 

ʜʦʧʠʨ, ʙʦʣʢʘ, ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʪʝʤʧʝʨʘʪʫʨʘ; 4) ʬʨʦʥʪʘʣʝʥ ʜʷʣ: ʦʪʛʦʚʘʨʷ ʟʘ 

ʜʚʠʞʝʥʠʝʪʦ, ʛʦʚʦʨʘ, ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʠʪʝ ʚʨʲʟʢʠ ʠ ʩʘʤʦʣʠʯʥʦʩʪʪʘ; 5) 

ʘʤʠʛʜʘʣʘ: ʢʦʥʪʨʦʣʠʨʘ ʝʤʦʮʠʦʥʘʣʥʠʪʝ ʨʝʘʢʮʠʠ (Bear et al., 2016). ɼʝʤʝʥʪʥʠʷʪ 

ʩʠʥʜʨʦʤ ʧʨʠ ʙʦʣʝʩʪ ʥʘ ɸʣʮʭʘʡʤʝʨ ʠʤʘ ʢʣʠʥʠʯʥʘ ʢʘʨʪʠʥʘ, ʠʟʨʘʟʷʚʘʱʘ ʩʝ ʩ 

ʢʦʛʥʠʪʠʚʥʠ, ʬʫʥʢʮʠʦʥʘʣʥʠ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠ ʧʨʦʤʝʥʠ: 1) ʩʪʘʜʠʡ ʥʘ ʘʤʥʝʟʠʷ 

ï ʧʨʦʷʚʷʚʘ ʩʝ ʩ ʥʘʨʫʰʝʥʠʷ ʚ ʟʘʫʯʘʚʘʥʝʪʦ ʥʘ ʥʦʚʘ ʠʥʬʦʨʤʘʮʠʷ, ʣʝʢʘ ʘʥʦʤʠʷ 

(ʟʘʪʨʫʜʥʝʥʠʝ ʧʨʠ ʥʘʟʦʚʘʚʘʥʝ), ʨʘʟʩʪʨʦʡʩʪʚʘ ʥʘ ʟʨʠʪʝʣʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʠʪʝ 

ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʝʢʟʝʢʫʪʠʚʥʠʪʝ ʬʫʥʢʮʠʠ (ʧʣʘʥʠʨʘʥʝ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ 

ʧʩʠʭʠʯʥʘʪʘ ʘʢʪʠʚʥʦʩʪ), ʪʨʝʚʦʞʥʦʩʪ, ʨʘʟʜʨʘʟʥʠʪʝʣʥʦʩʪ, ʥʘʧʨʝʛʥʘʪʦʩʪ, 
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ʧʦʪʠʩʥʘʪʦʩʪ, ʜʝʧʨʝʩʠʚʥʠ ʩʲʩʪʦʷʥʠʷ; 2) ʜʝʤʝʥʪʝʥ ʩʪʘʜʠʡ ï ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩʝ ʩ 

ʜʝʬʝʢʪʠ ʚ ʩʭʚʘʱʘʥʝʪʦ ʥʘ ʨʝʯʪʘ, ʝʭʦʣʘʣʠʷ (ʧʦʚʪʘʨʷʥʝ ʥʘ ʜʫʤʠ ʥʘ ʦʢʦʣʥʠʪʝ) 

ʠ ʧʘʣʠʣʘʣʠʷ (ʧʦʚʪʘʨʷʥʝ ʥʘ ʩʦʙʩʪʚʝʥʠ ʜʫʤʠ) ʚ ʩʲʯʝʪʘʥʠʝ ʩʲʩ ʟʥʘʯʠʤ ʘʬʘʟʦ-

ʘʧʨʘʢʩʦ-ʘʛʥʦʩʪʠʯʝʥ ʩʠʥʜʨʦʤ: a) ʘʬʘʟʠʷ ï ʟʘʛʫʙʝʥʘ ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʧʨʦʠʟʥʘʩʷʥʝ 

ʥʘ ʜʫʤʠ ʧʨʠ ʟʘʧʘʟʝʥʠ ʛʦʚʦʨʝʥ ʘʧʘʨʘʪ ʠ ʠʥʪʝʣʝʢʪ; ʙ) ʘʧʨʘʢʩʠʷ ï ʣʠʧʩʘ ʥʘ 

ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʜʚʠʛʘʪʝʣʥʘ ʘʢʪʠʚʥʦʩʪ; ʚ) ʘʛʥʦʟʠʷ ï ʥʝʩʧʦʩʦʙʥʦʩʪ ʟʘ ʨʘʟʧʦʟʥʘʚʘʥʝ 

ʥʘ ʦʙʝʢʪʠ; 3) ʪʝʨʤʠʥʘʣʝʥ ʩʪʘʜʠʡ ï ʝʤʦʮʠʦʥʘʣʥʘ ʥʝʩʪʘʙʠʣʥʦʩʪ, ʥʘʤʘʣʝʥʘ 

ʤʦʪʠʚʘʮʠʷ, ʟʘʛʫʙʘ ʥʘ ʩʝʤʘʥʪʠʯʥʘʪʘ ʧʘʤʝʪ ʠ ʥʘ ʝʧʠʟʦʜʠʯʥʘ ʧʘʤʝʪ (ʟʘ 

ʩʦʙʩʪʚʝʥʠ ʧʨʝʞʠʚʷʚʘʥʠʷ), ʦʙʝʟʜʚʠʞʚʘʥʝ, ʤʫʩʢʫʣʥʘ ʨʠʛʠʜʥʦʩʪ, ʟʘʜʨʲʞʢʘ ʥʘ 

ʫʨʠʥʘ, ʠʥʬʝʢʮʠʠ, ʢʦʠʪʦ ʩʘ ʥʘʡ-ʯʝʩʪʘʪʘ ʧʨʠʯʠʥʘ ʟʘ ʩʤʲʨʪʪʘ. ɓ-ʘʤʠʣʦʠʜʲʪ ʩʝ 

ʫʚʝʣʠʯʘʚʘ ʙʘʚʥʦ ʚ ʭʦʜʘ ʥʘ ʙʦʣʝʩʪʪʘ, ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʠ 

ʪʝʞʝʩʪʪʘ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ (Danchev & Nikolova, 2006).  

 

ʇʨʠ ʙʦʣʝʩʪ ʥʘ ɸʣʮʭʘʡʤʝʨ ʦʩʥʦʚʝʥ ʨʠʩʢʦʚ ʬʘʢʪʦʨ ʝ ʥʘʧʨʝʜʥʘʣʘʪʘ ʚʲʟʨʘʩʪ. 

ʈʠʩʢʲʪ ʦʪ ʨʘʟʚʠʪʠʝ ʥʘ ɹɸ ʚ ʥʘʧʨʝʜʥʘʣʘ ʚʲʟʨʘʩʪ ʩʝ ʩʚʲʨʟʚʘ ʦʩʥʦʚʥʦ ʩ 

ʢʦʤʧʣʝʢʩʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʙʠʦʣʦʛʠʯʥʠ ʬʘʢʪʦʨʠ, ʥʘʩʣʝʜʩʪʚʝʥʘ 

ʧʨʝʜʨʘʟʧʦʣʦʞʝʥʦʩʪ ʠ ʚʲʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʧʨʝʟ ʮʝʣʠʷ ʞʠʚʦʪ. 

ɺʲʟʨʘʩʪʪʘ ʝ ʦʩʥʦʚʥʠʷʪ ʧʦʟʥʘʪ ʨʠʩʢʦʚ ʬʘʢʪʦʨ ʟʘ ɹɸ, ʢʘʪʦ ʨʠʩʢʲʪ ʩʝ ʫʜʚʦʷʚʘ 

ʥʘ ʚʩʝʢʠ 5 ʛʦʜʠʥʠ ʩʣʝʜ 65 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ (Brookmeyer et al., 1998). 

ɺʨʲʟʢʘʪʘ ʤʝʞʜʫ ʜʝʤʝʥʮʠʷʪʘ ʠ ʚʲʟʨʘʩʪʪʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʯʘʩʪʠʯʥʦ ʦʙʷʩʥʝʥʘ ʩ 

ʢʫʤʫʣʘʪʠʚʥʠʷ ʨʠʩʢ ʦʪ ʨʘʟʣʠʯʥʠ ʚʲʟʜʝʡʩʪʚʠʷ ʧʨʝʟ ʮʝʣʠʷ ʞʠʚʦʪ. ʇʦʚʝʯʝʪʦ 

ʧʨʦʫʯʚʘʥʠʷ ʥʘ ʨʠʩʢʦʚʠ ʬʘʢʪʦʨʠ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ɹɸ ʩʘ ʦʩʥʦʚʘʥʠ ʥʘ 

ʥʘʙʣʶʜʝʥʠʝʪʦ ʠ ʧʦʟʚʦʣʷʚʘʪ ʜʘ ʩʝ ʧʨʘʚʷʪ ʘʩʦʮʠʘʮʠʠ, ʥʦ ʥʝ ʠ ʧʨʠʯʠʥʥʦ-

ʩʣʝʜʩʪʚʝʥʠ ʚʨʲʟʢʠ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʙʦʣʝʩʪʪʘ. ʂʣʠʥʠʯʥʠʪʝ ʧʨʦʫʯʚʘʥʠʷ ʚ ʪʘʟʠ 

ʦʙʣʘʩʪ ʩʘ ʤʘʣʢʦ ʠ ʧʦʟʚʦʣʷʚʘʪ ʜʘ ʩʝ ʧʨʦʩʣʝʜʠ ʟʘ ʢʨʘʪʢʦ ʚʣʠʷʥʠʝʪʦ ʥʘ ʜʘʜʝʥ 

ʬʘʢʪʦʨ ʚ ʦʧʨʝʜʝʣʝʥ ʝʪʘʧ ʦʪ ʞʠʚʦʪʘ. 

 

ʍʨʘʥʝʥʝ, ʭʨʘʥʠʪʝʣʥʠ ʜʦʙʘʚʢʠ ʠ ʥʘʯʠʥ ʥʘ ʞʠʚʦʪ 

ʇʨʠʝʤ ʥʘ ʚʠʪʘʤʠʥʠ 

ʇʨʝʜʚʘʨʠʪʝʣʥʠʪʝ ʜʘʥʥʠ ʦʪ ʜʚʝ ʠʟʩʣʝʜʚʘʥʠʷ (Ravaglia et al., 2005), (Wang et 

al., 2001) ʧʦʢʘʟʚʘʪ, ʯʝ ʥʘʤʘʣʝʥʠʪʝ ʥʠʚʘ ʥʘ ʬʦʣʘʪ ʩʝ ʘʩʦʮʠʠʨʘʪ ʩ ʧʦʚʠʰʝʥ 

ʨʠʩʢ ʦʪ ɹɸ, ʜʦʢʘʪʦ ʟʘ vit. B12 ʥʷʤʘ ʫʩʪʘʥʦʚʝʥʘ ʚʨʲʟʢʘ ʩ ʨʠʩʢʘ ʦʪ ʨʘʟʚʠʪʠʝʪʦ 

ʥʘ ɹɸ. ʅʷʢʦʠ ʠʟʩʣʝʜʦʚʘʪʝʣʠ ʜʦʢʣʘʜʚʘʪ ʟʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ɹɸ ʠ ʚʠʩʦʢʠʷʪ 

ʧʨʠʝʤ ʥʘ vit. C ʠ E (Engelhart et al., 2002), (Morris et al., 1998). ɼʨʫʛʠ  

ʠʟʩʣʝʜʚʘʥʠʷ ʦʙʘʯʝ ʥʝ ʧʦʪʚʲʨʞʜʘʚʘʪ ʪʘʢʘʚʘ ʚʨʲʟʢʘ (Fillenbaum et al., 2005), 

(Gray et al., 2008). ʊʲʡ ʢʘʪʦ ʝʜʥʘ ʦʪ ʪʝʦʨʠʠʪʝ ʟʘ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ɹɸ ʝ 
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ʩʚʲʨʟʘʥʘ ʩ ʦʢʩʠʜʘʪʠʚʥʠʷ ʩʪʨʝʩ, ʩʧʦʨʝʜ Martins et al., 1986, ʪʝʦʨʝʪʠʯʥʦ ʪʦʚʘ 

ʤʦʞʝ ʜʘ ʝ ʙʠʦʣʦʛʠʯʥʠʷʪ ʤʝʭʘʥʠʟʲʤ, ʩʚʲʨʟʚʘʱ ʧʨʠʝʤʲʪ ʥʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠ 

ʚʠʪʘʤʠʥʠ ʩ ʥʘʤʘʣʝʥ ʨʠʩʢ ʦʪ ɹɸ. 

ʇʨʠʝʤ ʥʘ ʤʘʟʥʠʥʠ 

ʆʪ ʥʘʩʢʦʨʦ ʧʨʦʚʝʜʝʥ ʩʠʩʪʝʤʘʪʠʯʝʥ ʦʙʟʦʨ (Fotuhi et al., 2009) ʥʘ ʩʝʜʝʤ 

ʧʨʦʩʧʝʢʪʠʚʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʝ ʥʘʧʨʘʚʝʥ ʠʟʚʦʜʲʪ, ʯʝ ʦʪ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ 

ʜʘʥʥʠ ʥʝ ʩʝ ʜʦʢʘʟʚʘ ʧʦʣʟʘʪʘ ʥʘ ʜʲʣʛʦʚʝʨʠʞʥʠʪʝ ʦʤʝʛʘ-3 ʤʘʩʪʥʠ ʢʠʩʝʣʠʥʠ, 

ʧʨʠʝʤʘʥʠ ʩ ʭʨʘʥʘʪʘ ʟʘ ʧʨʝʚʝʥʮʠʷ ʥʘ ʜʝʤʝʥʮʠʷʪʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʥʘ ɹɸ. 

ʇʨʠʝʤ ʥʘ ʘʣʢʦʭʦʣ 

ʇʦʚʠʰʝʥʘʪʘ ʢʦʥʩʫʤʘʮʠʷ ʥʘ ʘʣʢʦʭʦʣ ʝ ʠʟʚʝʩʪʝʥ ʨʠʩʢʦʚ ʬʘʢʪʦʨ ʟʘ ʨʘʟʚʠʪʠʝ 

ʥʘ ʜʝʤʝʥʮʠʷ (Saunders et al., 1991), ʥʦ ʫʤʝʨʝʥʠʷʪ ʧʨʠʝʤ ʩʝ ʩʚʲʨʟʚʘ ʩ 

ʥʘʤʘʣʝʥ ʨʠʩʢ ʦʪ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ɹɸ ʧʨʠ ʦʙʦʙʱʝʥʠʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ 

ʜʘʥʥʠ (Anstey et al., 2009). ʄʝʭʘʥʠʟʤʠʪʝ, ʧʦ ʢʦʠʪʦ ʥʠʩʢʠʷʪ ʧʨʠʝʤ ʥʘ 

ʘʣʢʦʭʦʣ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʦʪʝʢʪʠʚʝʥ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ɹɸ ʟʘʩʝʛʘ ʦʩʪʘʚʘʪ 

ʥʝʠʟʚʝʩʪʥʠ, ʥʦ ʩʝ ʧʨʝʜʧʦʣʘʛʘ, ʯʝ ʪʝ ʤʦʞʝ ʜʘ ʩʝ ʩʚʲʨʟʘʥʠ ʩ ʥʘʤʘʣʷʚʘʥʝ ʥʘ 

ʩʲʜʦʚʠʪʝ ʨʠʩʢʦʚʠ ʬʘʢʪʦʨʠ ʠ ʩ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʪʝ ʝʬʝʢʪʠ ʥʘ ʧʦʣʠʬʝʥʦʣʠʪʝ 

ʚ ʯʝʨʚʝʥʦʪʦ ʚʠʥʦ (Howard et al., 2002). 

ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʘ ʜʠʝʪʘ 

ʇʨʠʜʲʨʞʘʥʝʪʦ ʢʲʤ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʘ ʜʠʝʪʘ ʦʪ ʟʜʨʘʚʠ ʜʦʙʨʦʚʦʣʮʠ ʩʝ 

ʩʚʲʨʟʚʘ ʩ ʧʦ-ʥʠʩʲʢ ʨʠʩʢ ʦʪ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ɹɸ (Scarmeas et al., 2006, 2009; 

Gardener et al., 2012; Feart et al., 2009). ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʧʨʠʜʲʨʞʘʥʝʪʦ ʢʲʤ 

ʪʘʟʠ ʜʠʝʪʘ ʩʝ ʩʚʲʨʟʚʘ ʩ ʥʘʤʘʣʝʥ ʨʠʩʢ ʦʪ ʧʨʦʛʨʝʩʠʷ ʜʦ ɹɸ ʧʨʠ ʭʦʨʘ ʩ 

ʧʦʚʠʰʝʥ ʨʠʩʢ ʦʪ ʨʘʟʚʠʪʠʝ ʥʘ ʜʝʤʝʥʮʠʷ, ʢʘʪʦ ʪʝʟʠ ʩ ʣʝʢʦ ʢʦʛʥʠʪʠʚʥʦ 

ʥʘʨʫʰʝʥʠʝ (Scarmeas et al., 2009). ʇʦʣʟʠʪʝ ʦʪ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʷ ʥʘʯʠʥ ʥʘ 

ʭʨʘʥʝʥʝ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʭʨʘʥʠ, ʟʘ ʢʦʠʪʦ ʝ ʠʟʚʝʩʪʥʦ, ʯʝ ʥʘʤʘʣʷʚʘʪ ʨʠʩʢʘ ʟʘ ɹɸ 

(Scarmeas et al., 2007), ʢʘʪʦ ʟʝʭʪʠʥ (Fito et al., 2005), ʚʠʥʦ, ʧʣʦʜʦʚʝ, 

ʟʝʣʝʥʯʫʮʠ, ʚʠʪʘʤʠʥʠ C, E , B12 ʠ ʬʦʣʘʪ (Szeto et al., 2002; Stupans et al., 

2002), ʩʲʜʲʨʞʘʱʠ ʘʥʪʠʦʢʩʠʜʘʥʪʠ, ʢʦʠʪʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʘʪ ʥʘ ʤʝʜʠʠʨʘʥʦʪʦ 

ʦʪ ʩʚʦʙʦʜʥʠ ʨʘʜʠʢʘʣʠ ʤʦʟʲʯʥʦ ʫʚʨʝʞʜʘʥʝ. ɼʨʫʛʦ ʚʲʟʤʦʞʥʦ ʦʙʷʩʥʝʥʠʝ ʝ 

ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʚʲʟʧʘʣʝʥʠʝʪʦ, ʪʲʡ ʢʘʪʦ ʪʘʟʠ ʜʠʝʪʘ ʝ ʩʚʲʨʟʘʥʘ ʩ ʥʘʤʘʣʷʚʘʥʝ 

ʥʘ ʥʠʚʘʪʘ ʥʘ ʉ-ʨʝʘʢʪʠʚʥʠʷ ʧʨʦʪʝʠʥ (Esposito et al., 2004; Chrysohoou et al., 

2004), ʢʦʡʪʦ ʝ ʤʘʨʢʝʨ ʥʘ ʚʲʟʧʘʣʝʥʠʝʪʦ, ʫʩʪʘʥʦʚʝʥʦ ʚ ʤʦʟʲʢʘ ʥʘ ʙʦʣʥʠ ʦʪ 

ɹɸ. ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʪʦʟʠ ʭʨʘʥʠʪʝʣʝʥ ʨʝʞʠʤ ʥʘʤʘʣʷʚʘ ʠʥʮʠʜʝʥʪʠʪʝ ʦʪ 

ʩʚʲʨʟʘʥʠʪʝ ʩʲʩ ʩʲʜʦʚʠ ʫʚʨʝʞʜʘʥʠʷ ʩʲʩʪʦʷʥʠʷ ʢʘʪʦ ʤʝʪʘʙʦʣʠʪʝʥ ʩʠʥʜʨʦʤ, 
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ʭʠʧʝʨʪʦʥʠʷ (Psaltopoulou et al., 2005), ʜʠʩʣʠʧʠʜʝʤʠʷ (Singh et al., 2002) ʠ 

ʩʲʨʜʝʯʥʦ-ʩʲʜʦʚʠ ʟʘʙʦʣʷʚʘʥʠʷ (Trichopoulou et al., 2003), ʢʦʠʪʦ ʩʲʱʦ ʩʘ 

ʠʟʚʝʩʪʥʠ ʢʘʪʦ ʨʠʩʢʦʚʠ ʬʘʢʪʦʨʠ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ɹɸ. 

ʊʲʡ ʢʘʪʦ ʝ ʜʦʢʘʟʘʥʦ, ʯʝ ʭʨʘʥʝʥʝʪʦ ʠʤʘ ʨʘʟʣʠʯʥʠ ʝʬʝʢʪʠ ʚʲʨʭʫ ʞʠʚʠʷ 

ʦʨʛʘʥʠʟʲʤ, ʤʦʞʝʤ ʜʘ ʥʘʧʨʘʚʠʤ ʟʘʢʣʶʯʝʥʠʝʪʦ, ʯʝ ʥʷʢʦʠ ʦʪ ʪʝʟʠ ʝʬʝʢʪʠ 

ʤʦʛʘʪ ʜʘ ʜʦʚʝʜʘʪ ʜʦ ʧʦʜʘʪʣʠʚʦʩʪ ʥʘ ʦʨʛʘʥʠʟʤʘ ʢʲʤ ʙʦʣʝʩʪʪʘ. ɺ ʩʲʱʦʪʦ 

ʚʨʝʤʝ ʦʙʘʯʝ ʥʝ ʝ ʜʦʢʘʟʘʥʦ, ʯʝ ʜʘʜʝʥ ʥʫʪʨʠʝʥʪ ʠʣʠ ʛʨʫʧʘ ʭʨʘʥʠ ʩʘ 

ʧʨʠʯʠʥʠʪʝʣʠ ʥʘ ɹɸ. 

ʉʲʱʝʩʪʚʫʚʘʪ ʜʦʢʘʟʘʪʝʣʩʪʚʘ, ʧʦʜʢʨʝʧʷʱʠ ʭʠʧʦʪʝʟʘʪʘ, ʯʝ ʥʝʛʨʘʤʦʪʥʦʩʪʪʘ ʠ 

ʥʠʩʢʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦʚʠʰʘʚʘʪ ʨʠʩʢʘ ʦʪ ɹɸ, ʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʪʦ ʦʙʫʯʝʥʠʝ 

ʤʦʞʝ ʜʘ ʦʩʠʛʫʨʠ ʧʨʦʪʝʢʮʠʷ ʦʪ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʙʦʣʝʩʪʪʘ (Caama¶o-Isorna et 

al., 2006). 

ʇʨʠ ʤʝʪʘ-ʘʥʘʣʠʟ ʥʘ 19 ʧʨʦʩʧʝʢʪʠʚʥʠ ʧʨʦʫʯʚʘʥʠʷ ʝ ʫʩʪʘʥʦʚʝʥʦ, ʯʝ 

ʪʶʪʶʥʦʧʫʰʝʥʝʪʦ ʧʦʚʠʰʘʚʘ ʨʠʩʢʘ ʦʪ ʨʘʟʚʠʪʠʝ ʥʘ ɹɸ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʭʦʨʘ, 

ʢʦʠʪʦ ʥʠʢʦʛʘ ʥʝ ʩʘ ʧʫʰʠʣʠ (Anstey et al., 2007). ʉʤʷʪʘ ʩʝ, ʯʝ ʧʫʰʝʥʝʪʦ 

ʤʦʞʝ ʜʘ ʧʦʚʣʠʷʝ ʨʠʩʢʘ ʦʪ ʨʘʟʚʠʪʠʝ ʥʘ ɹɸ ʯʨʝʟ ʝʬʝʢʪʘ ʩʠ ʚʲʨʭʫ ʜʨʫʛʠ 

ʩʲʩʪʦʷʥʠʷ ʠ ʤʦʞʝ ʜʘ ʚʟʘʠʤʦʜʝʡʩʪʚʘ ʩʲʩ ʩʲʜʦʚʠ ʨʠʩʢʦʚʠ ʬʘʢʪʦʨʠ ʧʦ 

ʩʠʥʝʨʛʠʩʪʠʯʝʥ ʠʣʠ ʘʜʠʪʠʚʝʥ ʤʝʭʘʥʠʟʲʤ (Luchsinger et al., 2002). 

ɿʜʨʘʚʝʥ ʩʪʘʪʫʩ 

ʉʲʜʦʚʠ ʬʘʢʪʦʨʠ 

ʉʤ̫ ʪʘ ʩʝ, ʯʝ ʩʲʜʦʚʘʪʘ ʜʝʤʝʥʮʠʷ ʝ ʦʪʜʝʣʥʘ ʬʦʨʤʘ ʥʘ ʜʝʤʝʥʮʠʷ ʦʪ ɹɸ, ʥʦ 

ʚʲʧʨʝʢʠ ʪʦʚʘ ʪʝ ʨʷʜʢʦ ʚʲʟʥʠʢʚʘʪ ʥʝʟʘʚʠʩʠʤʦ ʝʜʥʘ ʦʪ ʜʨʫʛʘ. ʅʝʱʦ ʧʦʚʝʯʝ, 

ʥʘʣʠʯʠʝʪʦ ʠ ʪʝʞʝʩʪʪʘ ʥʘ ʮʝʨʝʙʨʦʚʘʩʢʫʣʘʨʥʘ ʧʘʪʦʣʦʛʠʷ ʠʟʛʣʝʞʜʘ ʧʦʚʠʰʘʚʘ 

ʨʠʩʢʘ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ɹɸ (Launer, 2002).  

ɼʠʘʙʝʪ 

ɼʨʫʛ ʨʠʩʢʦʚ ʬʘʢʪʦʨ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ɹɸ ʝ ʜʠʘʙʝʪʲʪ, ʢʘʪʦ ʝ ʫʩʪʘʥʦʚʝʥʦ, ʯʝ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʪʘ ʩʝ ʧʦʚʠʰʘʚʘ ʩ 50-100 % ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʭʦʨʘ ʙʝʟ ʜʠʘʙʝʪ 

(Biessels et al., 2006; Lu et al., 2009). ʅʘʨʫʰʝʥʠʷʪʘ ʚ ʠʥʩʫʣʠʥʦʚʘʪʘ ʠ 

ʛʣʶʢʦʟʥʘʪʘ ʭʦʤʝʦʩʪʘʟʘ ʤʦʛʘʪ ʜʘ ʦʢʘʞʘʪ ʚʣʠʷʥʠʝ ʚʲʨʭʫ  ʘʤʠʣʦʠʜʥʠʷ 

ʤʝʪʘʙʦʣʠʟʲʤ ʠ ʬʦʩʬʦʨʠʣʠʨʘʥʝʪʦ ʥʘ ʪʘʫ ʧʨʦʪʝʠʥʘ (Craft & Watson, 2004). 

ʀʥʩʫʣʠʥʦʚʘʪʘ ʨʝʟʠʩʪʝʥʪʥʦʩʪ, ʢʦʷʪʦ ʩʝ ʩʨʝʱʘ ʧʨʠ ʧʦʚʝʯʝʪʦ ʧʘʮʠʝʥʪʠ ʩ 

ʜʠʘʙʝʪ ʝ ʩʚʲʨʟʘʥʘ ʩ ʢʦʤʧʝʥʩʘʪʦʨʥʘ ʭʠʧʝʨʠʥʩʫʣʠʥʝʤʠʷ. ʀʥʩʫʣʠʥʲʪ 

ʠʟʛʣʝʞʜʘ ʩʪʠʤʫʣʠʨʘ ʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ɸɓ ʠ ʠʥʭʠʙʠʨʘ ʝʢʩʪʨʘʮʝʣʫʣʘʨʥʦʪʦ ʤʫ 
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ʨʘʟʛʨʘʞʜʘʥʝ ʧʦ ʢʦʥʢʫʨʝʥʪʝʥ ʤʝʭʘʥʠʟʲʤ, ʩʚʲʨʟʘʥ ʩ ʠʥʩʫʣʠʥ-ʨʘʟʛʨʘʞʜʘʱʠʷ 

ʝʥʟʠʤ. ɼʨʫʛʠ ʚʲʟʤʦʞʥʠ ʤʝʭʘʥʠʟʤʠ ʩʘ ʦʢʩʠʜʘʪʠʚʥʠʷʪ ʩʪʨʝʩ, ʚʩʣʝʜʩʪʚʠʝ ʥʘ 

ʭʠʧʝʨʛʣʠʢʝʤʠʷʪʘ ʠ ʤʠʢʨʦʚʘʩʢʫʣʘʨʥʠʪʝ ʠʟʤʝʥʝʥʠʷ, ʚʦʜʝʱʠ ʜʦ ʤʦʟʲʯʥʘ 

ʠʩʭʝʤʠʷ (Biessels et al., 2002; Moreira et al., 2013).  

ʄʝʪʘʙʦʣʠʪʝʥ ʩʠʥʜʨʦʤ 

ɺʲʧʨʝʢʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʢʨʠʪʝʨʠʠ ʟʘ ʜʝʬʠʥʠʨʘʥʝ ʥʘ 

ʤʝʪʘʙʦʣʠʪʝʥ ʩʠʥʜʨʦʤ, ʚʩʠʯʢʠ ʧʨʦʚʝʜʝʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʟʘ ʚʨʲʟʢʘʪʘ  ʥʘ 

ʤʝʪʘʙʦʣʠʪʥʠʷ ʩʠʥʜʨʦʤ ʩ ʨʠʩʢʘ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ɹɸ ʥʝ ʜʦʢʘʟʚʘʪ ʪʘʢʘʚʘ 

ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʪʷʭ (Kalmijin et al., 2000; Muller et al., 

2007). 

ʂʨʲʚʥʦ ʥʘʣʷʛʘʥʝ 

ʏʨʝʟ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʨʘʟʣʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ ʝ ʫʩʪʘʥʦʚʝʥʦ, ʯʝ ʚʠʩʦʢʦʪʦ 

ʩʠʩʪʦʣʠʯʥʦ ʢʨʲʚʥʦ ʥʘʣʷʛʘʥʝ ʥʘ ʩʨʝʜʥʘ ʚʲʟʨʘʩʪ (Kivipelto et al., 2005) 

ʫʜʚʦʷʚʘ ʨʠʩʢʘ ʦʪ ʨʘʟʚʠʪʠʝ ʥʘ ɹɸ ʚ ʢʲʩʥʘ ʚʲʟʨʘʩʪ, ʘ ʚʠʩʦʢʦʪʦ ʜʠʘʩʪʦʣʠʯʥʦ 

ʥʘʣʷʛʘʥʝ ʧʦʚʠʰʘʚʘ ʯʝʪʠʨʠ ʧʲʪʠ ʨʠʩʢʘ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʙʦʣʝʩʪʪʘ (Launer et 

al., 2000). ɺʠʩʦʢʦʪʦ ʢʨʲʚʥʦ ʥʘʣʷʛʘʥʝ ʩʝ ʩʚʲʨʟʚʘ ʩ ʜʲʣʙʦʢʠ ʣʝʟʠʠ ʥʘ ʙʷʣʦʪʦ 

ʤʦʟʲʯʥʦ ʚʝʱʝʩʪʚʦ, ʘ ʪʝ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʘʪ ʩ ʧʘʪʦʣʦʛʠʯʥʠʪʝ 

ʧʨʦʤʝʥʠ ʧʨʠ ɹɸ ʠ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʫʩʢʦʨʷʚʘʪ ʢʣʠʥʠʯʥʘʪʘ ʠʟʷʚʘ ʥʘ ʙʦʣʝʩʪʪʘ 

(Zlokovic, 2005). ʉʧʦʨʝʜ ʭʠʧʦʪʝʟʘʪʘ ʟʘ ʭʠʧʦʧʝʨʬʫʟʠʷ ʦʙʘʯʝ, ʤʥʦʛʦ ʥʠʩʢʦʪʦ 

ʢʨʲʚʥʦ ʥʘʣʷʛʘʥʝ, ʘ ʥʝ ʭʠʧʝʨʪʦʥʠʷʪʘ ʩʝ ʩʚʨ̡ʟʚʘ ʩ ʨʠʩʢ ʟʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ɹɸ 

ʧʨʠ ʭʦʨʘ ʚ ʥʘʧʨʝʜʥʘʣʘ ʚʲʟʨʘʩʪ (Ruitenberg, 2005), ʢʦʝʪʦ ʦʟʥʘʯʘʚʘ, ʯʝ 

ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʩʲʜʦʚʠʪʝ ʨʠʩʢʦʚʠ ʬʘʢʪʦʨʠ ʠ ʜʝʤʝʥʮʠʷʪʘ ʤʦʞʝ ʜʘ ʟʘʚʠʩʠ ʦʪ 

ʚʲʟʨʘʩʪʪʘ. 

ʍʠʧʝʨʭʦʣʝʩʪʝʨʦʣʝʤʠʷ 

ʄʦʟʲʢʲʪ ʝ ʥʘʡ-ʙʦʛʘʪʠʷʪ ʥʘ ʭʦʣʝʩʪʝʨʦʣ ʦʨʛʘʥ, ʘ ʤʦʟʲʯʥʠʷʪ ʭʦʣʝʩʪʝʨʦʣ ʠʤʘ 

ʟʥʘʯʝʥʠʝ ʟʘ ʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ɸɓ ʠ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʟʘ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ɹɸ 

(Dietschy, 2009). ʋʩʪʘʥʦʚʝʥʦ ʝ (Anstey et al., 2008), ʯʝ 

ʭʠʧʝʨʭʦʣʝʩʪʝʨʦʣʝʤʠʷʪʘ ʚ ʩʨʝʜʥʘ ʚʲʟʨʘʩʪ ʩʝ ʩʚʲʨʟʚʘ ʩ ʧʦʚʠʰʘʚʘʥʝ ʥʘ 

ʠʥʮʠʜʝʥʪʠʪʝ ʦʪ ɹɸ ʚ ʢʲʩʥʘ ʚʲʟʨʘʩʪ, ʜʦʢʘʪʦ ʚ ʥʘʧʨʝʜʥʘʣʘ ʚʲʟʨʘʩʪ ʥʠʚʘʪʘ ʥʘ 

ʭʦʣʝʩʪʝʨʦʣ ʥʝ ʩʝ ʩʚʲʨʟʚʘʪ ʩ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ɹɸ. 

ʍʠʧʝʨʭʦʤʦʮʠʩʪʝʠʥʝʤʠʷ 

ʅʠʚʦʪʦ ʥʘ ʭʦʤʦʮʠʩʪʝʠʥ ʟʘʚʠʩʠ ʦʪ ʥʠʚʘʪʘ ʥʘ ʬʦʣʘʪ ʠ ʚʠʪʘʤʠʥ ɺ ʠ ʩʝ 

ʧʦʚʠʰʘʚʘ ʩ ʚʲʟʨʘʩʪʪʘ, ʧʨʠ ʙʲʙʨʝʯʥʘ ʥʝʜʦʩʪʘʪʲʯʥʦʩʪ, ʧʨʠ ʧʨʠʝʤ ʥʘ ʢʘʬʝ ʠ 
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ʘʣʢʦʭʦʣ, ʢʘʢʪʦ ʠ ʧʨʠ ʪʶʪʶʥʦʧʫʰʝʥʝ. ɺʠʩʦʢʠʪʝ ʥʠʚʘ ʥʘ ʭʦʤʦʮʠʩʪʝʠʥ ʚ 

ʩʝʨʫʤʘ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʧʦʚʠʰʝʥ ʨʠʩʢ ʦʪ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ɹɸ ʧʨʠ ʥʷʢʦʠ 

ʧʨʦʫʯʚʘʥʠʷ (Ravaglia et al., 2005; Seshardi et al., 2002; Blasko et al., 2008), ʥʦ 

ʧʨʠ ʜʨʫʛʠ ʥʝ ʝ ʦʪʢʨʠʪʘ ʪʘʢʘʚʘ ʚʨʲʟʢʘ (Luchsinger et al., 2004). 

ʄʦʞʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʟʘʢʣʶʯʝʥʠʝʪʦ (Clerici et al., 2012), ʯʝ ʩʲʜʦʚʠʪʝ 

ʫʚʨʝʞʜʘʥʠʷ ʫʩʢʦʨʷʚʘʪ ʧʨʦʛʨʝʩʠʷʪʘ ʥʘ ʣʝʢʦʪʦ ʤʦʟʲʯʥʦ ʫʚʨʝʞʜʘʥʝ ʜʦ ɹɸ, ʘ 

ʜʲʣʙʦʢʠʪʝ ʣʝʟʠʠ ʥʘ ʙʷʣʦʪʦ ʤʦʟʲʯʥʦ ʚʝʱʝʩʪʚʦ ʠ ʭʠʧʝʨʪʦʥʠʷʪʘ ʧʨʝʜʰʝʩʪʚʘʪ 

ʧʨʦʛʨʝʩʠʷʪʘ ʜʦ ɹɸ.  

ɼʨʫʛʠ ʤʝʜʠʮʠʥʩʢʠ ʬʘʢʪʦʨʠ 

ʀʥʜʝʢʩʲʪ ʥʘ ʪʝʣʝʩʥʘʪʘ ʤʘʩʘ, ʜʝʬʠʥʠʨʘʥ ʢʘʪʦ ʪʝʛʣʦ ʚ ʢʠʣʦʛʨʘʤʠ, ʨʘʟʜʝʣʝʥʦ 

ʥʘ ʚʠʩʦʯʠʥʘ ʚ ʢʚʘʜʨʘʪʥʠ ʤʝʪʨʠ (kg/mĮ) ʝ ʝʜʠʥ ʦʪ ʥʘʡ-ʠʟʧʦʣʟʚʘʥʠʪʝ 

ʧʦʢʘʟʘʪʝʣʠ ʟʘ ʪʝʣʝʩʥʘ ʤʘʩʘ ʠ ʟʘʪʣʲʩʪʷʚʘʥʝ. ʋʩʪʘʥʦʚʝʥʘ ʝ ʚʨʲʟʢʘ ʤʝʞʜʫ 

ʟʘʪʣʲʩʪʷʚʘʥʝʪʦ ʥʘ ʩʨʝʜʥʘ ʚʲʟʨʘʩʪ ʠ ʧʦ-ʚʠʩʦʢ ʨʠʩʢ ʦʪ ʨʘʟʚʠʪʠʝ ʥʘ ɹɸ 

(Beydoun et al., 2008). ʊʘʟʠ ʚʨʲʟʢʘ ʤʦʞʝ ʯʘʩʪʠʯʥʦ ʜʘ ʩʝ ʦʙʷʩʥʠ ʩ ʬʘʢʪʘ, ʯʝ 

ʟʘʪʣʲʩʪʷʚʘʥʝʪʦ ʧʦʚʠʰʘʚʘ ʨʠʩʢʘ ʦʪ ʨʘʟʚʠʪʠʝ ʥʘ ʜʠʘʙʝʪ ʠ ʭʠʧʝʨʪʦʥʠʷ, ʢʦʠʪʦ 

ʩʘ ʜʦʙʨʝ ʠʟʚʝʩʪʥʠ ʨʠʩʢʦʚʠ ʬʘʢʪʦʨʠ ʟʘ ɹɸ. ɿʘ ʢʲʩʥʘʪʘ ʚʲʟʨʘʩʪ ʝ ʫʩʪʘʥʦʚʝʥʘ 

ʦʙʨʘʪʥʘʪʘ ʟʘʚʠʩʠʤʦʩʪ ï ʧʦ-ʚʠʩʦʢʠʷʪ ʠʥʜʝʢʩ ʥʘ ʪʝʣʝʩʥʘ ʤʘʩʘ ʝ ʩʚʲʨʟʘʥ ʩ 

ʥʘʤʘʣʝʥ ʨʠʩʢ ʦʪ ʨʘʟʚʠʪʠʝ ʥʘ ɹɸ (Fitzpatrick et al., 2009; Hughes et al., 2009; 

Atti et al., 2008). ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʤʦʟʲʯʥʠʪʝ ʪʨʘʚʤʠ, ʜʦʨʠ  ʠ ʚ ʧʦ-ʨʘʥʥʘ 

ʚʲʟʨʘʩʪ ʤʦʛʘʪ ʜʘ ʫʚʝʣʠʯʘʪ ʨʠʩʢʘ ʦʪ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ɹɸ ʛʦʜʠʥʠ ʧʦ-ʢʲʩʥʦ 

(Fleminger et al., 2003). ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʜʝʧʨʝʩʠʷʪʘ ʠʤʘ ʩʧʦʨʥʠ ʨʝʟʫʣʪʘʪʠ, 

ʪʲʡ ʢʘʪʦ ʪʷ ʝ ʧʦ-ʩʢʦʨʦ ʧʨʝʜʰʝʩʪʚʘʱ ʩʠʤʧʪʦʤ, ʦʪʢʦʣʢʦʪʦ ʨʠʩʢʦʚ ʬʘʢʪʦʨ ʟʘ 

ʨʘʟʚʠʪʠʝ, ʘ ʩʲʱʦ ʝ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠ ʩʠʤʧʪʦʤ ʥʘ ɹɸ. Ownby et al., 2006 ʩʘ 

ʦʙʦʙʱʠʣʠ ʜʘʥʥʠʪʝ ʦʪ 20 ʧʨʦʫʯʚʘʥʠʷ ʠ ʩʘ ʫʩʪʘʥʦʚʠʣʠ, ʯʝ ʠʤʘ ʚʨʲʟʢʘ ʤʝʞʜʫ 

ʜʝʧʨʝʩʠʷʪʘ ʠ ɹɸ, ʚʲʧʨʝʢʠ ʨʘʟʣʠʯʥʠʪʝ ʢʨʠʪʝʨʠʠ ʟʘ ʦʮʝʥʢʘ ʥʘ ʜʝʧʨʝʩʠʷʪʘ ʚ 

ʦʪʜʝʣʥʠʪʝ ʧʨʦʫʯʚʘʥʠʷ.  

ɼʨʫʛʠ ʨʠʩʢʦʚʠ ʬʘʢʪʦʨʠ ʩʘ: ʛʝʥʝʪʠʯʥʘ ʧʨʝʜʠʩʧʦʟʠʮʠʷ, ʘʥʘʤʥʝʟʘ ʟʘ 

ɸʣʮʭʘʡʤʝʨ ʠ ʩʠʥʜʨʦʤ ʥʘ ɼʘʫʥ ʧʨʠ ʨʦʜʩʪʚʝʥʠʮʠ (National Institut of Aging, 

2017), ʙʦʣʝʩʪ ʥʘ ʇʘʨʢʠʥʩʦʥ (Goedert, 2015), ʝʧʠʣʝʧʩʠʷ (Noebels, 2011), 

ʤʠʛʨʝʥʘ (Morton & Tyas, 2012), ʭʠʧʦ- ʠ ʭʠʧʝʨʪʠʨʝʦʠʜʠʟʲʤ ʧʨʠ ʞʝʥʠ (Tan 

et al., 2008), ʤʦʟʲʯʥʘ ʪʨʘʚʤʘ, ʤʦʟʲʯʥʦ ʚʲʟʧʘʣʝʥʠʝ (Casoli et al., 2010), 

ʥʘʨʫʰʝʥʠʷ ʚ ʢʨʲʚʥʦ-ʤʦʟʲʯʥʘʪʘ ʙʘʨʠʝʨʘ, ʪʫʤʦʨʥʠ ʧʨʦʮʝʩʠ, ʞʝʥʩʢʠ ʧʦʣ, 

ʧʨʝʝʢʣʘʤʧʩʠʷ ʧʦ ʚʨʝʤʝ ʥʘ ʙʨʝʤʝʥʥʦʩʪ (Padbury et al., 2013), ʥʘʜʥʦʨʤʝʥʦ 

ʪʝʛʣʦ, ʫʚʝʣʠʯʝʥʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʞʝʣʷʟʦ ʚ ʦʨʛʘʥʠʟʤʘ (Loef & Walach, 2012) 
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ʠ ʥʘ ʘʣʫʤʠʥʠʝʚʠ ʡʦʥʠ (Tomljenovic, 2011; Exley, 2017), ʥʘʤʘʣʝʥʠ ʥʠʚʘ ʥʘ 

ʛʣʫʪʘʪʠʦʥ (Saharan  & Mandal, 2014).  

 

ʄʦʞʝ ʜʘ ʩʝ ʦʙʦʙʱʠ, ʯʝ ʥʷʤʘ ʢʦʥʢʨʝʪʝʥ ʬʘʢʪʦʨ, ʚʦʜʝʱ ʜʦ ʨʘʟʚʠʪʠʝʪʦ ʥʘ 

ɹɸ, ʘ ʧʦ-ʩʢʦʨʦ ʪʦʚʘ ʝ ʢʦʤʙʠʥʘʮʠʷʪʘ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠ ʬʘʢʪʦʨʠ. ɺ ʥʘʡ-

ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʚʣʠʷʥʠʝ ʦʢʘʟʚʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʤʝʞʜʫ ʬʘʢʪʦʨʠʪʝ ʥʘ 

ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʠ ʛʝʥʝʪʠʯʥʘʪʘ ʧʨʝʜʨʘʟʧʦʣʦʞʝʥʦʩʪ ʥʘ ʠʥʜʠʚʠʜʘ. 

ʀʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʬʘʢʪʦʨʠ, ʚʣʠʷʝʱʠ ʚʲʨʭʫ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ɹɸ ʝ 

ʚʘʞʥʦ, ʪʲʡ ʢʘʪʦ ʝ ʫʩʪʘʥʦʚʝʥʦ, ʯʝ ʟʘʙʘʚʷʥʝʪʦ ʥʘ ʧʦʷʚʘʪʘ ʠ ʧʨʦʛʨʝʩʠʷʪʘ ʥʘ 

ʙʦʣʝʩʪʪʘ ʱʝ ʥʘʤʘʣʷʪ ʛʣʦʙʘʣʥʠʪʝ ʚʨʝʜʠ ʦʪ ʥʝʷ (Brookmeyer et al., 2007). 

ɿʘʙʘʚʷʥʝʪʦ ʩ 1 ʛʦʜʠʥʘ ʥʘ ʧʦʷʚʘʪʘ ʠ ʧʨʦʛʨʝʩʠʷʪʘ ʥʘ ʙʦʣʝʩʪʪʘ, ʱʝ ʥʘʤʘʣʠ 

ʩʣʫʯʘʠʪʝ ʥʘ ɹɸ ʧʨʝʟ 2050 ʛʦʜʠʥʘ ʩ 9,19 ʤʠʣʠʦʥʘ. ʊʦʚʘ ʱʝ ʜʦʚʝʜʝ ʜʦ 

ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʧʘʮʠʝʥʪʠʪʝ ʩ ʪʝʞʢʘ ʬʦʨʤʘ ʥʘ ʜʝʤʝʥʮʠʷ, ʢʦʠʪʦ ʠʤʘʪ ʥʫʞʜʘ 

ʦʪ ʧʦʚʝʯʝ ʛʨʠʞʠ. ʇʦʨʘʜʠ ʪʦʚʘ ʩʝ ʥʘʣʘʛʘ ʧʦ-ʜʦʙʨʝ ʜʘ ʩʝ ʧʨʦʫʯʠ ʢʦʠ ʬʘʢʪʦʨʠ 

ʤʦʛʘʪ ʜʘ ʧʨʦʤʝʥʷʪ ʚʲʟʥʠʢʚʘʥʝʪʦ ʠ ʭʦʜʘ ʥʘ ʙʦʣʝʩʪʪʘ. 

 

ʍʠʧʦʪʝʟʠ ʟʘ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʙʦʣʝʩʪʪʘ ʥʘ ɸʣʮʭʘʡʤʝʨ 

ʆʩʥʦʚʥʠʪʝ ʭʠʧʦʪʝʟʠ ʟʘ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʙʦʣʝʩʪʪʘ ʥʘ ɸʣʮʭʘʡʤʝʨ ʩʘ: ɓ-

ʘʤʠʣʦʠʜʥʘ, ʪʘʫ-ʭʠʧʦʪʝʟʘ, ʭʦʣʠʥʝʨʛʠʯʥʘ, ʧʨʝʩʝʥʠʣʠʥ ʭʠʧʦʪʝʟʘ, ʢʘʣʮʠʝʚʘ, 

ʚʲʟʧʘʣʠʪʝʣʥʘ, ʤʠʪʦʭʦʥʜʨʠʘʣʥʘ,  ʦʢʩʠʜʘʪʠʚʥʘ. 

1. ɹʝʪʘ ʘʤʠʣʦʠʜ ʭʠʧʦʪʝʟʘ - ʧʨʝʢʫʨʩʦʨʲʪ ʥʘ ʘʤʠʣʦʠʜʥʠʷ ʧʨʦʪʝʠʥ (ɸʈʈ) ʝ 

ʤʝʤʙʨʘʥʝʥ ʧʨʦʪʝʠʥ, ʢʦʡʪʦ ʝ ʨʘʟʧʦʣʦʞʝʥ ʚ ʤʝʤʙʨʘʥʘʪʘ ʠ ʠʟʚʲʥ ʥʝʷ. ɸʈʈ ʝ 

ʝʢʩʧʨʝʩʠʨʘʥ ʚ ʤʥʦʛʦ ʪʲʢʘʥʠ ʠ ʝ ʢʦʥʮʝʥʪʨʠʨʘʥ ʚ ʩʠʥʘʧʩʠʪʝ ʥʘ ʥʝʚʨʦʥʠʪʝ. 

ɺʲʧʨʝʢʠ, ʯʝ ʥʝʛʦʚʘʪʘ ʧʲʨʚʠʯʥʘ ʨʦʣʷ ʥʝ ʝ ʠʟʷʩʥʝʥʘ, ʩʝ ʩʤʷʪʘ ʯʝ ʠʤʘ 

ʟʥʘʯʝʥʠʝ ʢʘʪʦ ʨʝʛʫʣʘʪʦʨ ʥʘ ʩʠʥʘʧʪʠʯʥʦʪʦ ʦʙʨʘʟʫʚʘʥʝ, ʥʝʚʨʦʥʘʣʥʠʷ ʨʘʩʪʝʞ 

ʠ ʧʣʘʩʪʠʯʥʦʩʪ (Priller et al, 2006). ɽʥʟʠʤʠ ʨʘʟʜʝʣʷʪ ɸʈʈ ʥʘ ʬʨʘʛʤʝʥʪʠ, ʦʪ 

ʢʦʠʪʦ ʟʘ ɹɸ ʦʩʥʦʚʥʦ ʟʥʘʯʝʥʠʝ ʠʤʘ ʬʨʘʛʤʝʥʪ, ʥʘʨʝʯʝʥ ɓ-ʘʤʠʣʦʠʜ ʠʣʠ ɸɓ. ɓ-

ʘʤʠʦʣʦʠʜʲʪ ʝ Ăʣʝʧʢʘʚò ʠ ʦʪʜʝʣʥʠʪʝ ʬʨʘʛʤʝʥʪʠ ʧʨʠʣʝʧʚʘʪ ʝʜʠʥ ʢʲʤ ʜʨʫʛ ʠ 

ʢʲʤ ʜʨʫʛʠ ʩʪʨʫʢʪʫʨʠ ʠʟʚʲʥ ʢʣʝʪʢʘʪʘ, ʦʙʨʘʟʫʚʘʡʢʠ ʧʣʘʢʠ, ʢʦʠʪʦ ʩʘ 

ʭʘʨʘʢʪʝʨʝʥ ʧʘʪʦʤʦʨʬʦʣʦʛʠʯʝʥ ʙʝʣʝʛ ʥʘ ʙʦʣʝʩʪʪʘ (Seeman, 2011),  (ʬʠʛ. 1) . 
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ʌʠʛʫʨʘ 1. ɹʝʪʘ ʘʤʠʣʦʠʜʥʘ ʭʠʧʦʪʝʟʘ. 

ʉʧʦʨʝʜ ʘʤʠʣʦʠʜʥʘʪʘ ʭʠʧʦʪʝʟʘ ʧʨʦʮʝʩʲʪ ʥʘ ʘʤʠʣʦʠʜʦʛʝʥʝʟʘ (Karran et al., 

2011) ï ʩʠʥʪʝʟ ʥʘ ʥʝʚʨʦʪʦʢʩʠʯʥʠ (Cizas et al., 2010) ʝʢʩʪʨʘʮʝʣʫʣʘʨʥʠ 

ʘʛʨʝʛʘʪʠ ʦʪ ɓ-ʘʤʠʣʦʠʜʥʠ ʧʨʦʪʝʠʥʠ (Aɓ) ʩʝ ʦʙʫʩʣʘʚʷ ʦʪ: 1) ʤʫʪʘʮʠʷ E693 ŭ 

ʥʘ ʛʝʥʘ ʟʘ ʘʧʦʣʠʧʦʧʨʦʪʝʠʥ E ʚ ʭʨʦʤʦʟʦʤʘ 19; 2) ʤʫʪʘʮʠʠ ʚ ʭʨʦʤʦʟʦʤʘ 21 

ʥʘ ʛʝʥʘ ʟʘ ʘʤʠʣʦʠʜ-ʧʨʝʢʫʨʩʦʨʥʠʷ ʧʨʦʪʝʠʥ (APP), ʩʨʝʱʘʱ ʩʝ ʚ 3 ʬʦʨʤʠ: 

APP695, APP751 ʠ APP770  (O'Brien & Wong, 2011) ; 100 ʤʫʪʘʮʠʠ ʥʘ ʛʝʥʘ 

ʟʘ ʧʨʝʩʝʥʠʣʠʥ 1 (ʩʲʜʲʨʞʘ 467 ʘʤʠʥʦʢʠʩʝʣʠʥʠ) ʚ ʭʨʦʤʦʟʦʤʘ 14, ʧʦ-ʚʘʞʥʠ 

ʦʪ ʢʦʠʪʦ ʩʘ: F1, G183V, L85P, L113P, L166P, P117L, P117S, R352 (Larner & 

Doran, 2006) ʠ ʥʘ ʛʝʥʘ ʟʘ ʧʨʝʩʝʥʠʣʠʥ 2 (ʩʲʜʲʨʞʘ 448 ʘʤʠʥʦʢʠʩʝʣʠʥʠ) ʚ 

ʭʨʦʤʦʟʦʤʘ 1 (Kothandam et al., 2013). 

 

2. ʊʘʫ ʭʠʧʦʪʝʟʘ ï ʥʝʚʨʦʥʠʪʝ ʠʤʘʪ ʚʲʪʨʝʰʥʘ ʧʦʜʜʲʨʞʘʱʘ ʩʪʨʫʢʪʫʨʘ, 

ʦʪʯʘʩʪʠ ʠʟʛʨʘʜʝʥʘ ʦʪ ʤʠʢʨʦʪʫʙʫʣʠ. ʇʨʦʪʝʠʥ, ʥʘʨʝʯʝʥ ʪʘʫ (Ű) ʩʪʘʙʠʣʠʟʠʨʘ 

ʤʠʢʨʦʪʫʙʫʣʠʪʝ. ʇʨʠ ɹɸ ʧʨʦʤʝʥʠʪʝ ʚ ʪʘʫ ʧʨʦʪʝʠʥʘ ʚʦʜʷʪ ʜʦ ʢʦʣʘʧʩ ʥʘ 

ʤʠʢʨʦʪʫʙʫʣʠʪʝ, ʘ ʪʘʫ ʧʨʦʪʝʠʥʠʪʝ ʩʝ ʧʨʝʧʣʠʪʘʪ ʠ ʦʙʨʘʟʫʚʘʪ 

ʥʝʚʨʦʬʠʙʨʠʣʘʨʥʠ ʩʧʣʠʪʘʥʠʷ ʚʲʪʨʝ ʚ ʥʝʨʚʥʠʪʝ ʢʣʝʪʢʠ (Khan & Bloom, 

2016). 

3. ʍʦʣʠʥʝʨʛʠʯʥʘ ʭʠʧʦʪʝʟʘ ï ʧʦʥʠʞʝʥʠʝ ʚ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ ʤʦʟʲʯʥʘʪʘ 

ʭʦʣʠʥ-ʆ-ʘʮʝʪʠʣʪʨʘʥʩʬʝʨʘʟʘ ʚʦʜʠ ʜʦ ʨʝʜʫʮʠʨʘʥʝ ʥʘ ʩʠʥʪʝʟʘ ʠ ʠʥʭʠʙʠʨʘʥʝ 

ʥʘ ʦʩʚʦʙʦʞʜʘʚʘʥʝʪʦ ʥʘ ʥʝʚʨʦʪʨʘʥʩʤʠʪʝʨʘ ʘʮʝʪʠʣʭʦʣʠʥ, ʥʘʤʘʣʷʚʘʥʝ ʙʨʦʷ 

http://www.ncbi.nlm.nih.gov/pubmed?term=O'Brien%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=21456963
http://www.ncbi.nlm.nih.gov/pubmed?term=Wong%20PC%5BAuthor%5D&cauthor=true&cauthor_uid=21456963
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ʥʘ ʭʦʣʠʥʝʨʛʠʯʥʠʪʝ ʥʝʚʨʦʥʠ ʠ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʝʩʠʥʘʧʪʠʯʥʠʪʝ 

ʘʮʝʪʠʣʭʦʣʠʥʦʚʠ ʨʝʮʝʧʪʦʨʠ (Knobloch & Mansuy, 2008). 

3. ʍʠʧʦʪʝʟʘ ʟʘ ʚʲʟʧʘʣʠʪʝʣʥʠʪʝ ʧʨʦʮʝʩʠ ï ɸɓ-ʧʝʧʪʠʜʠʪʝ ʘʢʪʠʚʠʨʘʪ 

ʤʠʢʨʦʛʣʠʘʣʥʠʪʝ ʢʣʝʪʢʠ, ʢʦʠʪʦ ʩ ʘʩʪʨʦʮʠʪʠʪʝ ʩʪʠʤʫʣʠʨʘʪ ʠʤʫʥʦ-

ʚʲʟʧʘʣʠʪʝʣʥʠʪʝ ʧʨʦʮʝʩʠ, ʢʘʪʦ ʬʘʢʪʦʨʠʪʝ ʥʘ ʚʲʟʧʘʣʝʥʠʝʪʦ ï ʮʠʪʦʢʠʥʠʪʝ  

ʠʥʪʝʨʣʝʚʢʠʥ 1ɓ, ʠʥʪʝʨʣʝʚʢʠʥ 6 ʠ ʪʫʤʦʨ-ʥʝʢʨʦʪʠʟʠʨʘʱʠʷʪ ʬʘʢʪʦʨ Ŭ 

(TNFŬ), ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʢʦʝʪʦ ʩʝ ʟʘʩʠʣʚʘ ʛʣʫʪʘʤʘʪ-ʠʥʜʫʮʠʨʘʥʘʪʘ ʘʧʦʧʪʦʟʘ 

(Agostinho et al., 2010). 

 

4. ʄʠʪʦʭʦʥʜʨʠʘʣʥʘ ʭʠʧʦʪʝʟʘ ï ʧʦʜ ʚʣʠʷʥʠʝ ʥʘ ʡʦʥʠ ʥʘ ʪʝʞʢʠ ʤʝʪʘʣʠ ʠ ʥʘ 

ʦʢʩʠʜʘʪʠʚʝʥ ʩʪʨʝʩ ɸɓ ʘʛʨʝʛʘʪʠʪʝ ʧʨʝʜʠʟʚʠʢʚʘʪ ʤʠʪʦʭʦʥʜʨʠʘʣʥʘ 

ʜʠʩʬʫʥʢʮʠʷ (Hedskog et al., 2012). ʄʠʪʦʭʦʥʜʨʠʘʣʥʘʪʘ ʜʝʛʝʥʝʨʘʮʠʷ ʚʲʚ 

ʬʨʦʥʪʘʣʥʠʷ, ʧʘʨʠʝʪʘʣʥʠʷ ʠ ʪʝʤʧʦʨʘʣʥʠʷ ʜʷʣ ʥʘ ʤʦʟʲʢʘ ʯʨʝʟ ʠʥʠʮʠʠʨʘʥʝ 

ʥʘ ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʩʚʦʙʦʜʥʠ ʨʘʜʠʢʘʣʠ ʩʪʠʤʫʣʠʨʘ ʩʠʥʪʝʟʘ ʥʘ ɸɓ ʧʝʧʪʠʜʠ, 

ʬʦʩʬʦʨʠʣʠʨʘʥʝʪʦ ʥʘ Ű ʧʨʦʪʝʠʥʘ ʠ ʦʢʠʩʣʝʥʠʝʪʦ ʥʘ ɼʅʂ, ʚ ʨʝʟʫʣʪʘʪ ʥʘ 

ʢʦʝʪʦ ʥʘʩʪʲʧʚʘʪ ʧʨʦʤʝʥʠ ʚ ʩʪʨʫʢʪʫʨʘʪʘ ʠ ʬʫʥʢʮʠʷʪʘ ʥʘ ʩʠʥʘʧʩʠʪʝ (Schmitt 

et al., 2012). 

5. ʇʨʝʩʝʥʠʣʠʥ ʠ ʜʨʫʛʠ ʛʝʥʝʪʠʯʥʠ  ʭʠʧʦʪʝʟʠ ï ʧʨʝʩʝʥʠʣʠʥʠʪʝ ʩʘ ʬʘʤʠʣʠʷ 

ʦʪ ʩʨʦʜʥʠ ʪʨʘʥʩʤʝʤʙʨʘʥʥʠ ʧʨʦʪʝʠʥʠ, ʢʦʠʪʦ ʬʫʥʢʮʠʦʥʠʨʘʪ ʢʘʪʦ ʯʘʩʪ ʦʪ 

ʛʘʤʘ-ʩʝʢʨʝʪʘʟʥʠʷ ʠʥʪʨʘʤʝʤʙʨʘʥʝʥ ʧʨʦʪʝʘʟʝʥ ʢʦʤʧʣʝʢʩ. ʀʤʘ ʜʚʘ 

ʧʨʝʩʝʥʠʣʠʥ ʛʝʥʘ ʧʨʠ ʛʨʲʙʥʘʯʥʠʪʝ, ʥʘʨʝʯʝʥʠ PSEN1 (ʣʦʢʘʣʠʟʠʨʘʥ ʚ 14 

ʭʨʦʤʦʟʦʤʘ ʧʨʠ ʯʦʚʝʢʘ), ʢʦʡʪʦ ʢʦʜʠʨʘ ʧʨʝʩʝʥʠʣʠʥ 1 (PS-1) ʠ PSEN2 (ʚ 1-ʚʘ 

ʭʨʦʤʦʟʦʤʘ ʧʨʠ ʯʦʚʝʢʘ), ʢʦʡʪʦ ʢʦʜʠʨʘ  ʧʨʝʩʝʥʠʣʠʥ 2 (PS-2). ɼʦʤʠʥʘʥʪʥʠ 

ʤʫʪʘʮʠʠ ʚ ʛʝʥʠʪʝ, ʢʦʠʪʦ ʢʦʜʠʨʘʪ ʧʨʝʩʝʥʠʣʠʥ ʧʨʦʪʝʠʥʠʪʝ ʩʘ ʥʘʡ-ʯʝʩʪʘʪʘ 

ʧʨʠʯʠʥʘ ʟʘ ʬʘʤʠʣʥʘ ʙʦʣʝʩʪ ʥʘ ɸʣʮʭʘʡʤʝʨ ʩ ʨʘʥʥʦ ʥʘʯʘʣʦ (Veugelen et al., 

2016) . 

6. ʍʠʧʦʪʝʟʘ ʟʘ ʦʢʩʠʜʘʪʠʚʥʠʷ ʩʪʨʝʩ ï ʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʩʚʦʙʦʜʥʠ ʨʘʜʠʢʘʣʠ 

ʦʙʫʩʣʘʚʷ ʧʨʦʪʠʯʘʥʝʪʦ ʥʘ ʚʲʟʧʘʣʠʪʝʣʥʠ ʧʨʦʮʝʩʠ (Agostinho et al., 2010), 

ʜʠʩʬʫʥʢʮʠʷ ʥʘ ʢʣʝʪʲʯʥʠʪʝ ʤʝʤʙʨʘʥʠ (Axelsen et al., 2011) ʠ ʘʢʪʠʚʠʨʘʥʝ ʥʘ 

ʧʨʦʛʨʘʤʠʨʘʥʘ ʢʣʝʪʲʯʥʘ ʩʤʲʨʪ (ʘʧʦʧʪʦʟʘ) ʯʨʝʟ ʦʢʠʩʣʝʥʠʝ ʥʘ ʧʨʦʪʝʠʥʠ, 

ʣʠʧʠʜʠ ʠ ʥʫʢʣʝʠʥʦʚʠ ʢʠʩʝʣʠʥʠ (ɼʅʂ, ʈʅʂ) ʠ ʥʘʨʫʰʘʚʘʥʝ ʥʘ ʛʣʶʢʦʟʥʠʷ 

ʤʝʪʘʙʦʣʠʟʲʤ (M¿nch et al., 2012). 

 

 

http://www.springerlink.com/content/?Author=Gerald+M%c3%bcnch
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ʇʘʪʦʛʝʥʝʟʘ ʠ ʧʘʪʦʤʦʨʬʦʣʦʛʠʷ ʥʘ ʙʦʣʝʩʪʪʘ 

· ʄʘʢʨʦʩʢʦʧʩʢʠ ʧʨʦʤʝʥʠ 

ɼʠʬʫʟʥʘ ʢʦʨʦʚʘ ʘʪʨʦʬʠʷ - ʥʘʡ-ʠʟʨʘʟʝʥʘ ʚ ʯʝʣʥʠʪʝ, ʪʝʤʧʦʨʘʣʥʠʪʝ ʠ 

ʧʘʨʠʝʪʘʣʥʠʪʝ ʜʷʣʦʚʝ. 

ʊʝʞʢʦ ʠʟʨʘʟʝʥʘ ʘʪʨʦʬʠʷ ʥʘ ʭʠʧʦʢʘʤʧʘ, ʢʦʝʪʦ ʩʣʫʞʠ ʢʘʪʦ ʜʠʘʛʥʦʩʪʠʯʝʥ 

ʪʝʩʪ ʠ ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʥʘʡ-ʜʦʙʨʝ ʥʘ ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʘ ʪʦʤʦʛʨʘʬʠʷ. 

ʈʘʟʰʠʨʝʥʠʝ ʥʘ ʚʝʥʪʨʠʢʫʣʠʪʝ  

· ʄʠʢʨʦʩʢʦʧʩʢʠ ʧʨʦʤʝʥʠ 

ʅʝʚʨʦʬʠʙʨʠʣʘʨʥʠ ʩʧʣʠʪʘʥʠʷ ï ʘʙʥʦʨʤʘʣʥʠ ʢʣʝʪʲʯʥʠ ʦʙʨʘʟʫʚʘʥʠʷ, 

ʠʟʧʲʣʥʝʥʠ ʩ ʧʨʝʧʣʝʪʝʥʠ ʩʧʠʨʘʣʦʚʠʜʥʠ ʥʠʰʢʠ, ʩʲʜʲʨʞʘʱʠ ʪʘʫ-ʧʨʦʪʝʠʥ ʚʲʚ 

ʬʦʩʬʦʨʠʣʠʨʘʥʘ ʬʦʨʤʘ. 

ʉʝʥʠʣʥʠ ʧʣʘʢʠ ï ʜʝʛʝʥʝʨʠʨʘʣʠ ʥʝʨʚʥʠ ʦʢʦʥʯʘʥʠʷ, ʟʘʦʙʠʢʦʣʝʥʠ ʦʪ  ʙʝʪʘ-

ʘʤʠʣʦʠʜʝʥ ʧʨʦʪʝʠʥ (ɓɸ4), ʧʨʠʪʝʞʘʚʘʱ ʪʨʦʬʠʯʥʠ ʠ ʪʦʢʩʠʯʥʠ ʝʬʝʢʪʠ. 

ɸʤʠʣʦʠʜʥʠʪʝ ʦʪʣʘʛʘʥʠʷ ʩʘ ʨʝʟʫʣʪʘʪ ʦʪ ʘʛʨʝʛʘʮʠʷʪʘ ʥʘ ɓɸ4 ʧʨʦʪʝʠʥ ï 

ʬʨʘʛʤʝʥʪ ʦʪ ʧʨʝʢʫʨʩʦʨʘ ʥʘ ʘʤʠʣʦʠʜʥʠʷ ʧʨʦʪʝʠʥ (ɓɸʈʈ), ʩʲʜʲʨʞʘʱ ʩʝ 

ʥʦʨʤʘʣʥʦ ʚ ʢʣʝʪʢʘʪʘ.  

ɺʲʚ ʚʨʲʟʢʘ ʩ ʢʦʨʦʚʘʪʘ ʥʝʚʨʦʥʘʣʥʘ ʢʣʝʪʲʯʥʘ ʩʤʲʨʪ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʧʨʦʤʝʥʠ 

ʚ ʥʝʚʨʦʭʠʤʠʯʥʘʪʘ ʨʝʘʢʪʠʚʥʦʩʪ. ʅʘʡ-ʩʲʱʝʩʪʚʝʥʘ ʝ ʨʝʜʫʢʮʠʷʪʘ ʥʘ 

ʭʦʣʠʥʘʮʝʪʠʣʪʨʘʥʩʬʝʨʘʟʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʚ ʢʦʨʘʪʘ ï ʝʥʟʠʤ ʩ ʦʩʥʦʚʥʦ 

ʟʥʘʯʝʥʠʝ ʚ ʩʠʥʪʝʟʘ ʥʘ ʘʮʝʪʠʣʭʦʣʠʥʘ, ʢʦʡʪʦ ʩʝ ʥʘʤʠʨʘ ʩʘʤʦ ʚ 

ʭʦʣʠʥʝʨʛʠʯʥʠʪʝ ʥʝʚʨʦʥʠ. ʇʦʨʘʜʠ ʪʦʚʘ ʟʘʛʫʙʘʪʘ ʥʘ ʭʦʣʠʥʝʨʛʠʯʥʠ ʥʝʚʨʦʥʠ ʚ 

ʢʦʨʘʪʘ ʠ ʙʘʟʘʣʥʦʪʦ ʷʜʨʦ ʥʘ Meynert ʝ ʦʩʦʙʝʥʦ ʪʝʞʢʘ (ɺʘʩʝʥʠʥʘ & ʃʝʚʠʥ, 

2015). 

ʉʪʘʜʠʠ ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʙʦʣʝʩʪʪʘ ʥʘ ɸʣʮʭʘʡʤʝʨ 

¶ ɺ ʧʲʨʚʠʷ ʩʪʘʜʠʡ ʩʠʤʧʪʦʤʠʪʝ ʩʘ ʥʝʦʧʨʝʜʝʣʝʥʠ, ʜʠʬʫʟʥʠ ʠ ʩʝ 

ʧʦʷʚʷʚʘʪ ʥʝʟʘʙʝʣʷʟʘʥʦ. ʇʨʝʦʙʣʘʜʘʚʘʪ ʧʘʤʝʪʦʚʠʪʝ ʥʘʨʫʰʝʥʠʷ, ʥʦ ʩʝ 

ʥʘʙʣʶʜʘʚʘʪ ʠ ʣʝʢʠ ʟʨʠʪʝʣʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʠ ʠ ʨʝʯʝʚʠ ʥʘʨʫʰʝʥʠʷ, 

ʥʘʤʘʣʝʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ. ɹʦʣʥʠʪʝ ʥʝ ʩʘ ʚ ʩʲʩʪʦʷʥʠʝ ʜʘ ʩʝ ʩʧʨʘʚʷʪ ʩ 

ʧʦ-ʩʣʦʞʥʠʪʝ ʩʠʪʫʘʮʠʠ. 
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¶ ɺʲʚ ʚʪʦʨʠʷ ʩʪʘʜʠʡ ʢʲʤ ʫʪʝʞʥʷʚʘʥʝʪʦ ʥʘ ʧʘʤʝʪʦʚʠʪʝ ʠ ʟʨʠʪʝʣʥʦ-

ʧʨʦʩʪʨʘʥʩʪʚʝʥʠʪʝ ʥʘʨʫʰʝʥʠʷ ʩʝ ʧʨʠʙʘʚʷʪ ʠ ʜʨʫʛʠ ʢʦʨʦʚʠ ʩʠʤʧʪʦʤʠ- 

ʜʠʩʬʘʟʠʷ, ʜʠʩʧʨʘʢʩʠʷ, ʜʠʩʛʥʦʟʠʷ ʠ ʜʠʟʝʢʟʝʢʫʪʠʚʥʠ ʩʠʤʧʪʦʤʠ. 

¶ ɺ ʪʨʝʪʠʷ (ʪʝʨʤʠʥʘʣʝʥ) ʩʪʘʜʠʡ ʢʦʛʥʠʪʠʚʥʠʪʝ ʬʫʥʢʮʠʠ, 

ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʧʦʚʝʜʝʥʠʝʪʦ, ʩʘ ʪʝʞʢʦ ʫʚʨʝʜʝʥʠ. ɹʦʣʥʠʪʝ ʩʘ 

ʤʲʣʯʘʣʠʚʠ ʠʣʠ ʠʟʜʘʚʘʪ ʥʝʷʩʥʠ ʟʚʫʮʠ, ʣʝʞʘʪ ʥʝʧʦʜʚʠʞʥʠ ʚʲʚ 

ʬʣʝʢʩʦʨʥʘ ʧʦʟʘ, ʩ ʠʥʢʦʥʪʠʥʝʥʮʠʷ ʥʘ ʪʘʟʦʚʠʪʝ ʨʝʟʝʨʚʦʘʨʠ ʠ 

ʘʙʩʦʣʶʪʥʘ ʥʝʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ ʛʨʠʞʘʪ ʟʘ ʩʝʙʝ ʩʠ (ʗʥʯʝʚʘ, 2001). 

ɼʠʘʛʥʦʟʘ 

ʅʝʚʨʦʧʩʠʭʦʣʦʛʠʯʥʠʪʝ ʪʝʩʪʦʚʝ ʧʦʟʚʦʣʷʚʘʪ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʩʪʝʧʝʥʪʘ ʥʘ 

ʢʦʛʥʠʪʠʚʥʠʷ ʜʝʬʠʮʠʪ. ʂʦʤʧʶʪʲʨʥʘʪʘ ʪʦʤʦʛʨʘʬʠʷ ʠ ʤʘʛʥʠʪʥʦ-

ʨʝʟʦʥʘʥʩʥʘʪʘ ʪʦʤʦʛʨʘʬʠʷ ʧʨʠ ɹɸ ʚʠʟʫʘʣʠʟʠʨʘʪ ʩʠʤʝʪʨʠʯʥʘ ʢʦʨʦʚʘ 

ʘʪʨʦʬʠʷ ʠ ʨʘʟʰʠʨʝʥʠʝ ʥʘ ʚʝʥʪʨʠʢʫʣʠʪʝ, ʢʦʠʪʦ ʩʘ ʥʝʩʧʝʮʠʬʠʯʥʠ. ʄʈʊ 

ʧʦʢʘʟʚʘ, ʯʝ ʘʪʨʦʬʠʷʪʘ ʥʘ ʭʠʧʦʢʘʤʧʘʣʥʘʪʘ ʠ ʧʝʨʠʭʠʧʦʢʘʤʧʘʣʥʘʪʘ ʦʙʣʘʩʪʠ ʝ 

ʥʘʡ-ʨʘʥʥʠʷʪ ʙʝʣʝʛ ʟʘ ʥʘʯʘʣʦ ʥʘ ʙʦʣʝʩʪʪʘ. 

ʇʦʟʠʪʨʦʥʥʦ-ʝʤʠʩʠʦʥʥʘʪʘ ʪʦʤʦʛʨʘʬʠʷ (PET) ʚʠʟʫʘʣʠʟʠʨʘ ʦʱʝ ʚ ʨʘʥʥʠʪʝ 

ʩʪʘʜʠʠ ʥʘ ɹɸ ʩʠʤʝʪʨʠʯʥʘ ʨʝʜʫʢʮʠʷ ʥʘ ʤʦʟʲʯʥʠʷ ʢʨʲʚʝʥ ʪʦʢ ʠ ʤʝʪʘʙʦʣʠʟʲʤ 

ʚ ʧʘʨʠʝʪʘʣʥʠʪʝ ʠ ʪʝʤʧʦʨʘʣʥʠʪʝ ʜʷʣʦʚʝ ʠ ʧʨʦʤʷʥʘ ʚ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʠ 

ʧʣʲʪʥʦʩʪʪʘ ʥʘ ʥʝʚʨʦʨʝʮʝʧʪʦʨʠʪʝ ʚ ʤʦʟʲʢʘ. ʄʝʪʦʜʠʪʝ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ 

ʧʝʨʠʬʝʨʥʠ ʠ ʣʠʢʚʦʨʥʠ ʤʘʨʢʝʨʠ ʟʘ ɹɸ ʩʘ ʚ ʨʘʟʚʠʪʠʝ. ʂʦʤʙʠʥʘʮʠʷʪʘ ʦʪ 

ʧʦʥʠʞʝʥʠ ʣʠʢʚʦʨʥʠ ʥʠʚʘ ʥʘ Aɓ(1ï42) ʠ ʧʦʚʠʰʝʥʠ ʥʠʚʘ ʥʘ ʪʦʪʘʣʝʥ ʪʘʫ 

ʧʨʦʪʝʠʥ ʩʘ ʥʘʡ-ʩʝʥʟʠʪʠʚʥʠʪʝ ʣʠʢʚʦʨʥʠ ʤʘʨʢʝʨʠ ʟʘ ʦʪʜʠʬʝʨʝʥʮʠʨʘʥʝ ʥʘ ɹɸ 

ʦʪ ʥʦʨʤʘʣʥʦʪʦ ʩʪʘʨʝʝʥʝ (ʌʘʨʤʘʢʦʪʝʨʘʧʝʚʪʠʯʥʦ ʨʲʢʦʚʦʜʩʪʚʦ ʟʘ ʣʝʯʝʥʠʝ ʥʘ 

ʥʝʚʨʦʣʦʛʠʯʥʠ ʟʘʙʦʣʷʚʘʥʠʷ, 2015). ɸʢʫʤʫʣʠʨʘʥʝʪʦ ʥʘ ɸɓ ʚ ʤʦʟʲʢʘ ʤʦʞʝ ʜʘ 

ʙʲʜʝ ʠʜʝʥʪʠʬʠʮʠʨʘʥʦ in vivo  ʯʨʝʟ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʥʠʚʘʪʘ ʤʫ ʚ ʣʠʢʚʦʨʘ 

(amyloid-ɓ42) ʠ ʯʨʝʟ PET ʩʲʩ ʩʧʝʮʠʬʠʯʥʠ ʨʘʜʠʦʬʘʨʤʘʮʝʚʪʠʮʠ ʢʘʪʦ 

Pittsburgh compound B (PiB), ʢʦʡʪʦ ʩʝʣʝʢʪʠʚʥʦ ʩʝ ʩʚʲʨʟʚʘ ʩ ɸɓ (Blennow et 

al., 2015). 

ʃʝʯʝʥʠʝ 

ɿʘʩʝʛʘ ʥʝ ʩʲʱʝʩʪʚʫʚʘ ʝʬʠʢʘʩʥʦ ʣʝʯʝʥʠʝ ʥʘ ɹɸ, ʘ ʧʦʥʘʩʪʦʷʱʝʤ ʧʨʠʣʘʛʘʥʠʪʝ 

ʣʝʢʘʨʩʪʚʝʥʠ ʩʨʝʜʩʪʚʘ ʧʦʚʣʠʷʚʘʪ ʩʘʤʦ ʩʠʤʧʪʦʤʠʪʝ ʥʘ ʙʦʣʝʩʪʪʘ. ʆʩʥʦʚʥʠʪʝ 

ʬʘʨʤʘʢʦʪʝʨʘʧʝʚʪʠʯʥʠ ʤʠʰʝʥʠ ʧʨʠ ɹɸ ʩʘ: 

1. ʂʦʛʥʠʪʠʚʥʠʪʝ ʥʘʨʫʰʝʥʠʷ, ʟʘʩʷʛʘʱʠ: ʧʘʤʝʪʪʘ, ʨʝʯʪʘ, ʦʨʠʝʥʪʘʮʠʷʪʘ, 

ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʠ ʜʨ. 
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2. ʇʦʚʝʜʝʥʯʝʩʢʠʪʝ ʧʨʦʤʝʥʠ: ʩʪʨʘʭ, ʘʛʨʝʩʠʷ, ʧʩʠʭʦʟʠ, ʜʝʧʨʝʩʠʷ ʠ ʜʨ. 

3. ʇʦʜʦʙʨʷʚʘʥʝ ʥʘ ʝʞʝʜʥʝʚʥʠʪʝ ʜʝʡʥʦʩʪʠ: ʦʙʣʠʯʘʥʝ, ʭʨʘʥʝʥʝ, ʢʲʧʘʥʝ, 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʜʦʤʘʢʠʥʩʢʠʪʝ ʫʨʝʜʠ ʠ ʜʨ.  

ʆʜʦʙʨʝʥʠ ʦʪ FDA ʠ ɽʄɸ ʟʘ ʩʠʤʧʪʦʤʘʪʠʯʥʦ ʣʝʯʝʥʠʝ ʥʘ ɹɸ ʩʘ ʩʣʝʜʥʠʪʝ 

ʛʨʫʧʠ ʣʝʢʘʨʩʪʚʘ: 

1. ɸʮʝʪʠʣʭʦʣʠʥʝʩʪʝʨʘʟʥʠ ʠʥʭʠʙʠʪʦʨʠ ï Rivastigmine, Galantaminʝ, 

Donepezil 

2. NMDA-ʨʝʮʝʧʪʦʨʥʠ ʘʥʪʘʛʦʥʠʩʪʠ ï Memantine  (ʌʘʨʤʘʢʦʪʝʨʘʧʝʚʪʠʯʥʦ 

ʨʲʢʦʚʦʜʩʪʚʦ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʥʝʚʨʦʣʦʛʠʯʥʠ ʟʘʙʦʣʷʚʘʥʠʷ, 2015) 

1. ɸʮʝʪʠʣʭʦʣʠʥʝʩʪʝʨʘʟʥʠ ʠʥʭʠʙʠʪʦʨʠ 

ʇʨʠ ʙʦʣʝʩʪ ʥʘ ɸʣʮʭʘʡʤʝʨ ʩʘ ʦʧʠʩʘʥʠ ʜʝʛʝʥʝʨʘʪʠʚʥʠ ʧʨʦʤʝʥʠ ʚ 

ʭʦʣʠʥʝʨʛʠʯʥʠʪʝ ʥʝʚʨʦʥʠ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʠʟʯʝʨʧʚʘʥʝ ʥʘ ʘʮʝʪʠʣʭʦʣʠʥʘ, 

ʭʦʣʠʥʝʨʛʠʯʥʘ ʭʠʧʦʬʫʥʢʮʠʷ, ʘ ʪʦʚʘ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʜʦʧʨʠʥʘʩʷ ʟʘ 

ʧʨʦʛʨʝʩʠʚʥʦʪʦ ʦʪʩʣʘʙʚʘʥʝ ʥʘ ʧʘʤʝʪʪʘ ʠ ʟʘʧʘʤʝʪʷʚʘʥʝʪʦ. ʇʦ ʪʘʟʠ ʧʨʠʯʠʥʘ, 

ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʘʮʝʪʠʣʭʦʣʠʥʝʩʪʝʨʘʟʥʠ ʠʥʭʠʙʠʪʦʨʠ ʟʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ 

ʩʠʥʘʧʪʠʯʥʠʪʝ ʥʠʚʘ ʥʘ ʘʮʝʪʠʣʭʦʣʠʥ ʠ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʩʠʤʧʪʦʤʠʪʝ, 

ʧʨʠʯʠʥʝʥʠ ʦʪ ʭʦʣʠʥʝʨʛʠʯʥʠʷ ʜʝʬʠʮʠʪ  ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʨʘʮʠʦʥʘʣʝʥ ʧʦʜʭʦʜ 

ʚʲʚ ʬʘʨʤʘʢʦʪʝʨʘʧʠʷʪʘ ʥʘ ɹɸ. ɺ ʜʦʧʲʣʥʝʥʠʝ, ʟʘ ʘʮʝʪʠʣʭʦʣʠʥʝʩʪʝʨʘʟʘʪʘ ʝ 

ʫʩʪʘʥʦʚʝʥʦ, ʯʝ ʝ ʝʜʠʥ ʦʪ ʧʨʦʪʝʠʥʠʪʝ, ʢʦʡʪʦ ʩʝ ʥʘʤʠʨʘʪ ʚ ʙʣʠʟʦʩʪ ʜʦ ɸɓ 

ʦʪʣʘʛʘʥʠʷʪʘ ʠ ʜʠʨʝʢʪʥʦ ʧʦʜʧʦʤʘʛʘ  ʘʛʨʝʛʘʮʠʷʪʘ ʥʘ ɸɓ ʚ ʥʝʨʘʟʪʚʦʨʠʤʠ 

ʧʣʘʢʠ, ʢʦʠʪʦ ʩʘ ʢʣʘʩʠʯʝʩʢʠ ʧʘʪʦʣʦʛʠʯʝʥ ʙʝʣʝʛ ʧʨʠ ɹɸ (Rees et al., 2003). 

ʍʦʣʠʥʝʩʪʝʨʘʟʘʪʘ ʝ ʜʚʘ ʦʩʥʦʚʥʠ ʪʠʧʘ ï ʘʮʝʪʠʣʭʦʣʠʥʝʩʪʝʨʘʟʘ ʠ 

ʙʫʪʠʨʠʣʭʦʣʠʥʝʩʪʝʨʘʟʘ.  

ʇʨʠ ɹɸ ʝ ʫʩʪʘʥʦʚʝʥʦ, ʯʝ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ ʘʮʝʪʠʣʭʦʣʠʥʝʩʪʝʨʘʟʘʪʘ ʦʩʪʘʚʘ 

ʥʝʧʨʦʤʝʥʝʥʘ, ʘ ʙʫʪʠʨʠʣʭʦʣʠʥʝʩʪʝʨʘʟʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʧʨʦʛʨʝʩʠʚʥʦ ʩʝ 

ʫʚʝʣʠʯʘʚʘ. ʆʙʤʠʩʣʷʪ ʩʝ ʧʦʜʭʦʜʠ ʟʘ ʠʥʭʠʙʠʨʘʥʝ ʥʘ 

ʙʫʪʠʨʠʣʭʦʣʠʥʝʩʪʝʨʘʟʘʪʘ ʢʘʪʦ ʥʘʯʠʥ ʟʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʭʦʣʠʥʝʨʛʠʯʥʘʪʘ 

ʬʫʥʢʮʠʷ ʧʨʠ ɹɸ, ʥʦ ʪʲʡ ʢʘʪʦ ʨʦʣʷʪʘ ʥʘ ʪʦʟʠ ʝʥʟʠʤ ʚ ʨʝʛʫʣʘʮʠʷʪʘ ʥʘ 

ʭʦʣʠʥʝʨʛʠʯʥʘʪʘ ʪʨʘʥʩʤʠʩʠʷ ʧʨʠ ʯʦʚʝʢʘ ʥʝ ʝ ʥʘʧʲʣʥʦ ʠʟʷʩʥʝʥʘ, 

ʘʮʝʪʠʣʭʦʣʠʥʝʩʪʝʨʘʟʘʪʘ ʦʩʪʘʚʘ ʦʩʥʦʚʥʘʪʘ ʤʠʰʝʥʘ ʟʘ ʪʘʟʠ ʭʠʧʦʪʝʟʘ (Silva et 

al, 2014). 

ɸʮʝʪʠʣʭʦʣʠʥʝʩʪʝʨʘʟʥʠʪʝ ʠʥʭʠʙʠʪʦʨʠ ʙʠʚʘʪ ʦʙʨʘʪʠʤʠ ʠ  ʥʝʦʙʨʘʪʠʤʠ. 

ʆʙʨʘʪʠʤʠʪʝ ʠʥʭʠʙʠʪʦʨʠ, ʢʦʠʪʦ ʩʘ ʦʩʥʦʚʥʦ ʪʨʝʪʠʯʥʠ ʠ ʯʝʪʚʲʨʪʠʯʥʠ ʘʤʠʥʠ 

ʠ ʢʘʨʙʘʤʘʪʠ, ʥʘʤʠʨʘʪ ʰʠʨʦʢʦ ʪʝʨʘʧʝʚʪʠʯʥʦ ʧʨʠʣʦʞʝʥʠʝ, ʜʦʢʘʪʦ 
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ʥʝʦʙʨʘʪʠʤʠʪʝ ʠʥʭʠʙʠʪʦʨʠ ʢʘʪʦ ʦʨʛʘʥʦʬʦʩʬʘʪʠʪʝ ʠʤʘʪ ʪʦʢʩʠʯʥʠ ʝʬʝʢʪʠ ʠ 

ʠʤʘʪ ʦʛʨʘʥʠʯʝʥʘ ʪʝʨʘʧʝʚʪʠʯʥʘ ʫʧʦʪʨʝʙʘ. 

ʏʝʪʠʨʠ ʠʥʭʠʙʠʪʦʨʘ ʥʘ ʘʮʝʪʠʣʭʦʣʠʥʝʩʪʝʨʘʟʘʪʘ ʩʘ ʦʜʦʙʨʝʥʠ ʦʪ FDA ʠ EMA: 

rivastigmine, galantamine,  donepezil ʠ tacrine (tacrine ʚʝʯʝ ʥʝ ʩʝ ʠʟʧʦʣʟʚʘ, 

ʧʦʨʘʜʠ ʭʝʧʘʪʦʪʦʢʩʠʯʥʦʩʪ) (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1. ʉʨʘʚʥʠʪʝʣʥʦ ʦʭʘʨʘʢʪʝʨʠʟʠʨʘʥʝ ʥʘ ʭʦʣʠʥʝʩʪʝʨʘʟʥʠ ʠʥʭʠʙʠʪʦʨʠ 

ʃʝʢʘʨʩʪʚʦ Donepezil Rivastigmine Galanthamin 

ʭʠʤʠʯʥʘ ʛʨʫʧʘ 
ʙʝʥʟʠʣʧʠʧʝʨʠʜʠʥʦʚʦ 

ʧʨʦʠʟʚʦʜʥʦ 
ʢʘʨʙʘʤʘʪ 

ʬʝʥʘʥʪʨʝʥʦʚ 

ʘʣʢʘʣʦʠʜ 

ʤʷʩʪʦ ʥʘ ʩʚʲʨʟʚʘʥʝ ʩ 

ʘʮʝʪʠʣʭʦʣʠʥʝʩʪʝʨʘʟʘʪʘ 

ʇʝʨʠʬʝʨʥʘ ʘʥʠʦʥʥʘ 

ʩʪʨʘʥʘ 
ɽʩʪʝʨʘʟʥʘ ʩʪʨʘʥʘ 

ɸʥʠʦʥʥʘ ʩʪʨʘʥʘ ʠ 

ʘʨʦʤʘʪʥʦ "ʛʲʨʣʦ" 

ʤʝʭʘʥʠʟʲʤ ʥʘ ʜʝʡʩʪʚʠʝ 
ʉʝʣʝʢʪʠʚʝʥ, ʦʙʨʘʪʠʤ 

AChE ʠʥʭʠʙʠʪʦʨ 

ʀʥʭʠʙʠʪʦʨ ʥʘ 

ʘʮʝʪʠʣ- ʠ 

ʙʫʪʠʨʠʣʭʦʣʠʥʝʩʪʝ

ʨʘʟʘʪʘ 

AChE ʠʥʭʠʙʠʪʦʨ ʠ 

ʘʣʦʩʪʝʨʠʯʝʥ  

ʧʦʪʝʥʮʠʨʘʱ ʣʠʛʘʥʜ 

ʥʘ ʥʠʢʦʪʠʥʦʚʠʪʝ 

ʨʝʮʝʧʪʦʨʠ 

ʬʦʨʤʘ ʥʘ ɹɸ, ʢʦʷʪʦ 

ʧʦʚʣʠʷʚʘ 
ʃʝʢʘ ʜʦ ʫʤʝʨʝʥʘ ʃʝʢʘ ʜʦ ʫʤʝʨʝʥʘ ʃʝʢʘ ʜʦ ʫʤʝʨʝʥʘ 

ʙʠʦʥʘʣʠʯʥʦʩʪ 

100 %                                         

ʣʝʩʥʦ ʧʨʝʤʠʥʘʚʘ 

ʂʄɹ 

40% 80%-100% 

t 1/2 70 h 1,5 h 5 h 

ʩʚʲʨʟʚʘʥʝ ʩ ʧʨʦʪʝʠʥʠ 96% 40% ɼʦ 18% 

ʤʝʪʘʙʦʣʠʟʲʤ ʭʝʧʘʪʘʣʝʥ ʥʝʭʝʧʘʪʘʣʝʥ ʭʝʧʘʪʘʣʝʥ 

ʅʃʈ 
ɻʀʊ ʩʤʫʱʝʥʠʷ,       

ʙʨʘʜʠʢʘʨʜʠʷ 
ɻʀʊ ʩʤʫʱʝʥʠʷ 

ɻʀʊ ʩʤʫʱʝʥʠʷ,                 

ʙʨʘʜʠʢʘʨʜʠʷ 

 

Rivastigmine 

Rivastigmine ʝ ʦʙʨʘʪʠʤ ʠʥʭʠʙʠʪʦʨ ʥʘ ʘʮʝʪʠʣ- ʠ ʙʫʪʠʨʠʣʭʦʣʠʥʝʩʪʝʨʘʟʘʪʘ ʠ 

ʠʤʘ ʙʣʘʛʦʧʨʠʷʪʝʥ ʝʬʝʢʪ ʚʲʨʭʫ ʢʦʛʥʠʪʠʚʥʠʷ ʜʝʬʠʮʠʪ ʧʨʠ ʜʝʤʝʥʮʠʷ, 

ʩʚʲʨʟʘʥʘ ʩ ɹɸ ʠʣʠ ʩ ʙʦʣʝʩʪʪʘ ʥʘ ʇʘʨʢʠʥʩʦʥ. ʆʜʦʙʨʝʥ ʝ ʟʘ ʫʧʦʪʨʝʙʘ ʚ 60 

ʩʪʨʘʥʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʚʩʠʯʢʠ ʩʪʨʘʥʠ-ʯʣʝʥʢʠ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ ʠ ʉɸʑ. 

ʇʨʠ ʧʘʮʠʝʥʪʠ ʩ ʙʦʣʝʩʪ ʥʘ ɸʣʮʭʘʡʤʝʨ ʠʥʭʠʙʠʨʘʥʝʪʦ ʥʘ ʭʦʣʠʥʝʩʪʝʨʘʟʠʪʝ ʝ 
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ʜʦʟʦʟʘʚʠʩʠʤʦ. ʇʨʠ ʜʦʙʨʘ ʧʦʥʦʩʠʤʦʩʪ, ʥʘʯʘʣʥʘʪʘ ʜʦʟʘ ʩʝ ʧʦʚʠʰʘʚʘ ʥʘ 

ʚʩʝʢʠ 2 ʩʝʜʤʠʮʠ ʜʦ ʤʘʢʩʠʤʫʤ 6 mg ʜʚʘ ʧʲʪʠ ʥʘ ʜʝʥ. ɿʘ ʧʦʩʪʠʛʘʥʝ ʥʘ 

ʤʘʢʩʠʤʘʣʥʘ ʪʝʨʘʧʝʚʪʠʯʥʘ ʧʦʣʟʘ, ʧʘʮʠʝʥʪʠʪʝ ʪʨʷʙʚʘ ʜʘ ʩʝ  ʧʦʜʜʲʨʞʘʪ ʥʘ 

ʥʘʡ-ʚʠʩʦʢʘʪʘ ʜʦʙʨʝ ʧʦʥʦʩʠʤʘ ʜʦʟʘ. ʃʝʯʝʥʠʝʪʦ ʨʝʜʦʚʥʦ ʩʝ ʧʨʝʦʮʝʥʷʚʘ ʠ 

ʧʨʦʜʲʣʞʘʚʘ, ʜʦʢʘʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʪʝʨʘʧʝʚʪʠʯʥʘ ʧʦʣʟʘ ʟʘ ʧʘʮʠʝʥʪʘ. ɸʢʦ 

ʩʣʝʜ 3 ʤʝʩʝʮʘ ʣʝʯʝʥʠʝ ʩ ʧʦʜʜʲʨʞʘʱʘ ʜʦʟʘ ʩʪʝʧʝʥʪʘ ʥʘ ʚʣʦʰʘʚʘʥʝʪʦ ʥʘ 

ʩʠʤʧʪʦʤʠʪʝ ʥʘ ʜʝʤʝʥʮʠʷʪʘ ʥʘ ʧʘʮʠʝʥʪʠ ʥʝ ʩʝ ʧʦʚʣʠʷʚʘ ʚ ʙʣʘʛʦʧʨʠʷʪʥʘ 

ʧʦʩʦʢʘ, ʣʝʯʝʥʠʝʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʧʨʝ. ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʧʨʠ ʫʧʦʪʨʝʙʘ ʥʘ 

ʪʨʘʥʩʜʝʨʤʘʣʥʠʷ ʧʣʘʩʪʠʨ ʩ ʧʦ-ʥʠʩʢʘ ʜʦʟʘ rivastigmine ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʧʦ-

ʤʘʣʢʦ ʥʝʞʝʣʘʥʠ ʝʬʝʢʪʠ, ʦʪʢʦʣʢʦʪʦ ʧʨʠ ʧʝʨʦʨʘʣʥʘʪʘ ʬʦʨʤʘ ʠ ʧʣʘʩʪʠʨʘ ʩ 

ʧʦ-ʚʠʩʦʢʘ ʜʦʟʘ, ʧʨʠ ʩʲʠʟʤʝʨʠʤʘ ʝʬʠʢʘʩʥʦʩʪ. ʃʝʯʝʙʥʠʷʪ ʝʬʝʢʪ ʥʝ ʝ 

ʠʟʩʣʝʜʚʘʥ ʧʨʠ ʧʣʘʮʝʙʦ-ʢʦʥʪʨʦʣʠʨʘʥʠ ʧʨʦʫʯʚʘʥʠʷ ʩ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ 

ʧʦʚʝʯʝ ʦʪ 6 ʤʝʩʝʮʘ. ʅʃʈ: ʛʘʜʝʥʝ ʠ ʧʦʚʨʲʱʘʥʝ, ʦʙʠʢʥʦʚʝʥʦ ʚʲʚ ʬʘʟʘʪʘ ʥʘ 

ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʜʦʟʘʪʘ (Birks et al., 2009). 

Donepezil 

ɼʦʥʝʧʝʟʠʣ ʝ ʩʧʝʮʠʬʠʯʝʥ ʠ ʦʙʨʘʪʠʤ ʠʥʭʠʙʠʪʦʨ ʥʘ ʘʮʝʪʠʣʭʦʣʠʥʝʩʪʝʨʘʟʘʪʘ. 

ʃʝʯʝʥʠʝʪʦ ʟʘʧʦʯʚʘ ʩ 5 mg/ʜʝʥ (ʝʜʥʦʢʨʘʪʝʥ ʧʨʠʝʤ), ʢʦʷʪʦ ʩʝ ʧʨʠʝʤʘ ʥʘʡ-

ʤʘʣʢʦ ʝʜʠʥ ʤʝʩʝʮ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʢʣʠʥʠʯʝʥ ʦʪʛʦʚʦʨ. ʉʣʝʜ ʝʜʥʦʤʝʩʝʯʥʘ 

ʢʣʠʥʠʯʥʘ ʦʮʝʥʢʘ ʦʪ ʣʝʯʝʥʠʝʪʦ ʩ 5 mg ʜʥʝʚʥʦ, ʜʦʟʘʪʘ ʥʘ ʜʦʥʝʧʝʟʠʣ ʤʦʞʝ ʜʘ 

ʙʲʜʝ ʧʦʚʠʰʝʥʘ ʜʦ ʤʘʢʩʠʤʘʣʥʦ 10 mg/ʜʝʥ. ɼʦʟʠ, ʧʦ-ʚʠʩʦʢʠ ʦʪ 10 mg ʜʥʝʚʥʦ 

ʥʝ ʩʘ ʙʠʣʠ ʠʟʩʣʝʜʚʘʥʠ ʚ ʢʣʠʥʠʯʥʠ ʧʨʦʫʯʚʘʥʠʷ. ʅʃʈ: ʙʨʘʜʠʢʘʨʜʠʷ, ʛʘʜʝʥʝ, 

ʧʦʚʨʲʱʘʥʝ, ʤʫʩʢʫʣʥʠ ʢʨʘʤʧʠ, ʠʥʢʦʥʪʠʥʝʥʮʠʷ ʠ ʠʥʩʦʤʥʠʷ  (Courtney et al., 

2004). 

Galantamine 

ɿʘ ʚʥʝʜʨʷʚʘʥʝʪʦ ʥʘ galantamine ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʘʪʘ ʧʨʘʢʪʠʢʘ ʧʨʝʟ 1958 

ʛʦʜʠʥʘ, ʧʨʠʥʦʩ ʠʤʘ ʙʲʣʛʘʨʩʢʠʷʪ ʫʯʝʥ ʧʨʦʬ. ɼʠʤʠʪʲʨ ʇʘʩʢʦʚ (ɸʥʛʝʣʦʚʘ, 

2013). 

ɻʘʣʘʥʪʘʤʠʥ ʝ ʪʨʝʪʠʯʝʥ ʘʣʢʘʣʦʠʜ, ʩʝʣʝʢʪʠʚʝʥ, ʢʦʤʧʝʪʠʪʠʚʝʥ ʠ ʦʙʨʘʪʠʤ 

ʠʥʭʠʙʠʪʦʨ ʥʘ ʘʮʝʪʠʣʭʦʣʠʥʝʩʪʝʨʘʟʘʪʘ ʚ ʎʅʉ. ʇʲʨʚʦʥʘʯʘʣʥʦ ʝ ʠʟʦʣʠʨʘʥ ʦʪ 

ʨʘʩʪʠʪʝʣʥʠ ʠʟʪʦʯʥʠʮʠ ï ʙʣʘʪʥʠ ʢʦʢʠʯʝʪʘ ʠ ʥʘʨʮʠʩʠ, ʥʦ ʧʦ-ʢʲʩʥʦ ʟʘʧʦʯʚʘ ʠ 

ʩʠʥʪʝʪʠʯʥʦʪʦ ʤʫ ʧʨʦʠʟʚʦʜʩʪʚʦ. ɼʝʡʩʪʚʘ ʠ ʢʘʪʦ ʘʣʦʩʪʝʨʠʯʝʥ ʧʦʪʝʥʮʠʨʘʱ 

ʣʠʛʘʥʜ ʚʲʨʭʫ ʥʘʡ-ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʪʝ ʚ ʎʅʉ ʥʠʢʦʪʠʥʦʚʠ ʘʮʝʪʠʣʭʦʣʠʥʦʚʠ 

ʨʝʮʝʧʪʦʨʠ ʦʪ ʧʦʜʪʠʧ ɻ4ɓ2. ʇʦʚʠʰʘʚʘ ʠ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʪʘ ʥʘ 

ʧʦʩʪʩʠʥʘʧʪʠʯʥʠʪʝ ʨʝʮʝʧʪʦʨʠ ʢʲʤ ʘʮʝʪʠʣʭʦʣʠʥ. ɻʘʣʘʥʪʘʤʠʥ ʧʨʝʤʠʥʘʚʘ 

ʧʨʝʟ ʂʄɹ, ʫʣʝʩʥʷʚʘ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʠʤʧʫʣʩʠ ʚ ʎʅʉ ʠ ʫʩʢʦʨʷʚʘ 
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ʚʲʟʙʫʜʥʠʪʝ ʧʨʦʮʝʩʠ. ʇʦʚʠʰʘʚʘ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ ʭʦʣʠʥʝʨʛʠʯʥʘʪʘ ʩʠʩʪʝʤʘ, ʚ 

ʨʝʟʫʣʪʘʪ ʥʘ ʢʦʝʪʦ ʩʝ ʧʦʜʦʙʨʷʚʘʪ ʢʦʛʥʠʪʠʚʥʠʪʝ ʬʫʥʢʮʠʠ. 

ʏʝʩʪʠ ʅʃʈ ʥʘ ʭʦʣʠʥʦʤʠʤʝʪʠʮʠʪʝ ʩʘ: ʟʘʛʫʙʘ ʥʘ ʘʧʝʪʠʪ, ʥʘʤʘʣʷʚʘʥʝ ʥʘ 

ʪʝʣʝʩʥʦʪʦ ʪʝʛʣʦ, ʜʝʧʨʝʩʠʷ, ʙʨʘʜʠʢʘʨʜʠʷ, ʛʘʜʝʥʝ, ʧʦʚʨʲʱʘʥʝ, ʫʤʦʨʘ, 

ʟʘʤʘʷʥʦʩʪ, ʩʲʥʣʠʚʦʩʪ  (Qassem, 2008). 

ʌʘʨʤʘʢʦʢʠʥʝʪʠʯʥʠ ʧʘʨʘʤʝʪʨʠ ʥʘ galantamine  hydrobromide. 

ʉʣʝʜ ʧʝʨʦʨʘʣʝʥ ʧʨʠʝʤ ʤʘʢʩʠʤʘʣʥʘʪʘ ʧʣʘʟʤʝʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ (Cmax) ʥʘ 

galantamine  hydrobromide ʝ 27 ɛg/L ʠ ʩʝ ʜʦʩʪʠʛʘ ʩʣʝʜ 30-60 min. 

ʉʚʲʨʟʚʘʥʝʪʦ ʩ ʧʣʘʟʤʝʥʠʪʝ ʧʨʦʪʝʠʥʠ ʝ 18%. 75% ʦʪ ʣʝʢʘʨʩʪʚʦʪʦ ʩʝ 

ʤʝʪʘʙʦʣʠʟʠʨʘ ʦʪ ʯʝʨʥʦʜʨʦʙʥʠʪʝ ʝʥʟʠʤʠ CYP2D6 ʠ CYP3A4 (Mihailova et al., 

1989; Farlow, 2003). Mihailova et al. (1989) ʫʩʪʘʥʦʚʷʚʘʪ, ʯʝ ʩʪʝʧʝʥʪʘ ʠ 

ʩʢʦʨʦʩʪʪʘ ʥʘ ʨʝʟʦʨʙʮʠʷ ʥʘ ʥʠʚʘʣʠʥʘ ʥʝ ʩʝ ʧʦʚʣʠʷʚʘʪ ʯʫʚʩʪʚʠʪʝʣʥʦ ʦʪ 

ʥʘʯʠʥʘ ʥʘ ʥʝʛʦʚʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ï ʧʦʜʢʦʞʥʦ ʠʣʠ ʧʝʨʦʨʘʣʥʦ. ʇʦʜ ʜʝʡʩʪʚʠʝ 

ʥʘ ʮʠʪʦʭʨʦʤ CYP2D6 ʧʨʝʜʠʤʥʦ ʩʝ ʦʙʨʘʟʫʚʘ O-desmethylgalantamine, ʘ ʧʦʜ 

ʚʣʠʷʥʠʝ ʥʘ CYP3A4 ʩʝ ʧʦʣʫʯʘʚʘ ʧʨʝʜʠʤʥʦ galantamine-N-oxide (Farlow, 

2003). ʇʨʠ ʧʨʠʝʤ ʥʘ galantamine  hydrobromide 10 mg tabl. ʩ ʫʜʲʣʞʝʥʦ 

ʜʝʡʩʪʚʠʝ ʯʨʝʟ HPLC-MS ʩʘ ʫʩʪʘʥʦʚʝʥʠ: ʤʘʢʩʠʤʘʣʥʘ ʧʣʘʟʤʝʥʘ 

ʢʦʥʮʝʥʪʨʘʮʠʷ Cmax = 27.2 ɛg/L ʠ ʚʨʝʤʝ ʥʘ ʧʦʣʫʝʣʠʤʠʥʠʨʘʥʝ t1/2 = 10 h (Wen 

et al., 2007). ʏʨʝʟ HPLC-ʘʥʘʣʠʟ ʥʘ ʧʨʦʙʠ ʦʪ ʧʣʘʟʤʘ ʠ ʫʨʠʥʘ ʦʪ ʟʜʨʘʚʠ 

ʜʦʙʨʦʚʦʣʮʠ ʦʪ 2 ʝʪʥʠʯʝʩʢʠ ʛʨʫʧʠ ï ʢʘʚʢʘʟʢʘ ʠ ʷʧʦʥʩʢʘ ʝ ʜʦʢʘʟʘʥʦ, ʯʝ ʧʨʠ 

ʧʝʨʦʨʘʣʝʥ ʧʨʠʝʤ ʥʘ 4 mg ʠ 8 mg galantaminʝ ʥʷʤʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ 

ʨʘʟʣʠʢʘ ʚʲʚ ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʣʝʢʘʨʩʪʚʦʪʦ (Zhao et al., 

2002 ) (ʊʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2. ʌʘʨʤʘʢʦʢʠʥʝʪʠʯʥʠ ʧʘʨʘʤʝʪʨʠ ʟʘ Galantamine  hydrobromide. 

ʇʘʨʘʤʝʪʲʨ Galantamine  

hydrobromide 

ɹʠʦʥʘʣʠʯʥʦʩʪ 90 % 

ʄʘʢʩʠʤʘʣʥʘ ʧʣʘʟʤʝʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ: (Cmax) 27 ɛg/L 

ɺʨeʤʝ ʟʘ ʜʦʩʪʠʛʘʥʝ ʥʘ Cmax (tmax) 30-60 min. 

ʆʙʝʤ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝ 175 L 

ʉʝʨʫʤʝʥ ʧʦʣʫʞʠʚʦʪ 5-7 h 

ʉʚʲʨʟʚʘʥʝ ʩ ʧʣʘʟʤʝʥʠ ʧʨʦʪʝʠʥʠ 18 % 

ʄʝʪʘʙʦʣʠʟʲʤ ʭʝʧʘʪʘʣʝʥ 

ʈʝʥʘʣʝʥ ʢʣʠʨʲʥʩ 65 mL/min. 

ʆʙʱ ʧʣʘʟʤʝʥ ʢʣʠʨʲʥʩ 300 mL/min. 

ɺʨʝʤʝ ʥʘ ʧʦʣʫʝʣʠʤʠʥʠʨʘʥʝ  (t
1/2

) 10 h 
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ʊʦʢʩʠʯʥʦʩʪ ʥʘ Galantaminʝ hydrobromide 

ɿʘ galantamine hydrobromide ʜʘʥʥʠʪʝ ʟʘ LD50 ʧʨʠ ʧʝʨʦʨʘʣʥʦ (p.o.), 

ʩʫʙʢʫʪʘʥʥʦ (s.c.) ʠ ʠʥʪʨʘʧʝʨʠʪʦʥʝʘʣʥʦ ʧʨʠʣʦʞʝʥʠʝ (i.p.) ʩʘ 

ʩʠʩʪʝʤʘʪʠʟʠʨʘʥʠ ʚ Tʘʙʣʠʮʘ 3 (Harvey, 1995). 

 

ʊʘʙʣʠʮʘ 3. LD50 ʥʘ Galantaminʝ hydrobromide.  

ʀʟʩʣʝʜʚʘʥʠ 

ʞʠʚʦʪʥʠ 

LD50 p.o. 

[mg/kg b.w.] 

LD50 s.c. 

[mg/kg b.w.] 

LD50 i.p. 

[mg/kg b.w.] 

ʄʠʰʢʠ 24 25 4.5 

ʇʣʲʭʦʚʝ 77 65 11 

ɿʘʡʮʠ 75 27 12 

 

ʉʧʦʨʝʜ ʨʝʡʪʠʥʛʦʚʘʪʘ ʩʢʘʣʘ ʥʘ Hodge-Sterner galantamine  hydrobromid (LD50 

= 77 mg/kg b.w. p.o. ʧʨʠ ʧʣʲʭʦʚʝ) ʩʧʘʜʘ ʢʲʤ ʩʨʝʜʥʦ ʪʦʢʩʠʯʥʠʪʝ ʚʝʱʝʩʪʚʘ 

(LD50 = 51 ï 500 mg/kg b.w., p.o.), ʘ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩʲʩ ʩʢʘʣʘʪʘ ʥʘ Gosselin, 

Smith and Hodge ʝ ʤʥʦʛʦ ʪʦʢʩʠʯʝʥ (LD50 = 51 ï 500 mg/kg b.w., p.o.). 

 

2. NMDA (N-methyl-D-aspartate)-ʨʝʮʝʧʪʦʨʥʠ ʘʥʪʘʛʦʥʠʩʪʠ  

Memantine ʝ ʚʦʣʪʘʞ-ʟʘʚʠʩʠʤ, ʩ ʫʤʝʨʝʥ ʘʬʠʥʠʪʝʪ ʠ ʥʝʢʦʥʢʫʨʝʥʪʝʥ NMDA-

ʨʝʮʝʧʪʦʨʝʥ ʘʥʪʘʛʦʥʠʩʪ. ʊʦʡ ʤʦʜʫʣʠʨʘ ʝʬʝʢʪʠʪʝ ʥʘ ʧʘʪʦʣʦʛʠʯʥʦ 

ʧʦʚʠʰʝʥʠʪʝ ʥʠʚʘ ʥʘ ʛʣʫʪʘʤʘʪ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʜʦʚʝʜʘʪ ʜʦ ʥʘʨʫʰʝʥʦ 

ʬʫʥʢʮʠʦʥʠʨʘʥʝ ʥʘ ʥʝʚʨʦʥʠʪʝ. ʇʦʢʘʟʘʥ ʝ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʫʤʝʨʝʥʘ ʜʦ ʪʝʞʢʘ 

ʩʪʝʧʝʥ ʥʘ ɹɸ. ʅʘʨʘʩʪʚʘ ʙʨʦʷ ʥʘ ʜʦʢʘʟʘʪʝʣʩʪʚʘʪʘ ʟʘ ʪʦʚʘ, ʯʝ ʥʘʨʫʰʝʥʦʪʦ 

ʬʫʥʢʮʠʦʥʠʨʘʥʝ ʥʘ ʛʣʫʪʘʤʘʪʝʨʛʠʯʥʘʪʘ ʥʝʚʨʦʪʨʘʥʩʤʠʩʠʷ, ʧʦ-ʢʦʥʢʨʝʪʥʦ ʥʘ 

ʨʝʮʝʧʪʦʨʠʪʝ ʟʘ NMDA, ʜʦʧʨʠʥʘʩʷ ʢʘʢʪʦ ʟʘ ʧʨʦʷʚʘʪʘ ʥʘ ʩʠʤʧʪʦʤʠʪʝ, ʪʘʢʘ ʠ 

ʟʘ ʧʨʦʛʨʝʩʠʨʘʥʝʪʦ ʥʘ ʙʦʣʝʩʪʪʘ. ʅʘʯʘʣʥʘʪʘ ʜʦʟʘ ʝ 5 mg ʜʥʝʚʥʦ ʚ 

ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 7 ʜʥʠ. ɼʦʟʘʪʘ ʧʦʩʪʝʧʝʥʥʦ ʩʝ ʧʦʚʠʰʘʚʘ ʧʨʝʟ ʩʝʜʤʠʮʘ ʜʦ 

ʜʦʩʪʠʛʘʥʝ ʥʘ ʤʘʢʩʠʤʘʣʥʘ ʜʥʝʚʥʘ ʜʦʟʘ ʦʪ 20 mg. Memantine ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʠʟʧʦʣʟʚʘ ʩ ʧʦʚʠʰʝʥʦ ʚʥʠʤʘʥʠʝ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʘʥʘʤʥʝʟʘ ʟʘ ʛʲʨʯʦʚʝ ʠʣʠ 

ʧʘʮʠʝʥʪʠ ʩ ʧʨʝʜʨʘʟʧʦʣʘʛʘʱʠ ʬʘʢʪʦʨʠ ʟʘ ʝʧʠʣʝʧʩʠʷ. ʊʨʷʙʚʘ ʜʘ ʩʝ ʠʟʙʷʛʚʘ ʠ 

ʝʜʥʦʚʨʝʤʝʥʥʘʪʘ ʫʧʦʪʨʝʙʘ ʩ ʘʥʪʘʛʦʥʠʩʪʠ ʥʘ N-metyl-D-aspartate (NMDA), 

ʢʘʪʦ amantadine, ketamine ʠʣʠ dextrometorphan. ʊʝʟʠ ʩʲʝʜʠʥʝʥʠʷ ʜʝʡʩʪʚʘʪ 

ʚʲʨʭʫ ʝʜʥʘ ʠ ʩʲʱʘ ʨʝʮʝʧʪʦʨʥʘ ʩʠʩʪʝʤʘ, ʢʘʢʪʦ ʠ ʤʝʤʘʥʪʠʥ, ʠ ʩʣʝʜʦʚʘʪʝʣʥʦ 

ʥʝʞʝʣʘʥʠʪʝ ʨʝʘʢʮʠʠ, ʩʲʨʟʘʥʠ ʛʣʘʚʥʦ ʩ ʎʅʉ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʦ-ʯʝʩʪʠ ʠ ʧʦ-

ʩʠʣʥʦ ʠʟʨʘʟʝʥʠ. ʅʘʡ-ʯʝʩʪʠʪʝ ʅʃʈ ʧʨʠ ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʤʝʤʘʥʪʠʥ ʩʘ: 

ʟʘʤʘʷʥʦʩʪ, ʛʣʘʚʦʙʦʣʠʝ, ʟʘʧʝʢ, ʩʲʥʣʠʚʦʩʪ ʠ ʚʠʩʦʢʦ ʢʨʲʚʥʦ ʥʘʣʷʛʘʥʝ (Glynn-

Servedio & Ranola,  2017). 
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I I.2. ʄʫʣʪʠʧʣʝʥʘ ʩʢʣʝʨʦʟʘ 

ʄʫʣʪʠʧʣʝʥʘʪʘ (ʤʥʦʞʝʩʪʚʝʥʘ, ʜʠʩʝʤʠʥʠʨʘʥʘ) ʩʢʣʝʨʦʟʘ ʟʘʩʷʛʘ  2.3 ʤʠʣʠʦʥʘ 

ʜʫʰʠ ʧʦ ʩʚʝʪʘ (National MS Society, 2017) ʠ ʝ ʘʚʪʦʠʤʫʥʥʦ ʟʘʙʦʣʷʚʘʥʝ ʩ 

ʥʘʣʠʯʠʝ ʥʘ ʦʙʣʘʩʪʠ ʥʘ ʜʝʤʠʝʣʠʥʠʟʘʮʠʷ ʥʘ ʘʢʩʦʥʠʪʝ ʠ ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʦ ʩʝ 

ʩ ʜʚʠʛʘʪʝʣʥʠ, ʟʨʠʪʝʣʥʠ, ʨʝʯʝʚʠ ʠ ʧʘʤʝʪʦʚʠ ʩʤʫʱʝʥʠʷ. ɿʘʙʦʣʷʚʘʥʝʪʦ ʠʤʘ 

ʧʨʠʩʪʲʧʥʦ-ʨʝʤʠʪʝʥʪʝʥ (ʧʨʠʩʪʲʧʠ ʠ ʧʝʨʠʦʜʠ ʥʘ ʟʘʪʠʭʚʘʥʝ) ʠ ʧʦ-ʯʝʩʪʦ 

ʧʨʦʛʨʘʜʠʝʥʪʝʥ (ʥʘʧʨʝʜʚʘʥʝ ʥʘ ʧʨʦʤʝʥʠʪʝ) ʭʦʜ. ʄʉ ʟʘʩʷʛʘ 

ʤʠʝʣʠʥʦʚʘʪʘ ʦʙʚʠʚʢʘ ʥʘ ʘʢʩʦʥʠʪʝ ʥʘ ʛʣʘʚʥʠʷ ʠ ʛʨʲʙʥʘʯʝʥ ʤʦʟʲʢ. ʊʦʚʘ 

ʧʨʠʯʠʥʷʚʘ ʜʝʤʠʝʣʠʥʠʟʘʮʠʷ ʠ ʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʣʝʟʠʠ ʚ ʤʦʟʲʢʘ, ʢʦʝʪʦ ʚʦʜʠ 

ʜʦ ʰʠʨʦʢ ʩʧʝʢʪʲʨ ʦʪ ʧʨʠʟʥʘʮʠ ʠ ʩʠʤʧʪʦʤʠ: ʟʘʤʲʛʣʝʥʦ ʠʣʠ ʜʚʦʡʥʦ 

ʚʠʞʜʘʥʝ, ʥʘʨʫʰʝʥʠʝ ʥʘ ʯʝʨʚʝʥʦ-ʟʝʣʝʥʦʪʦ ʟʨʝʥʠʝ, ʙʦʣʢʘ ʚ ʦʯʠʪʝ/ʦʢʦʪʦ, 

ʟʘʛʫʙʘ ʥʘ ʟʨʝʥʠʝ, ʟʘʪʨʫʜʥʝʥʘ ʧʦʭʦʜʢʘ, ʧʘʨʝʩʪʝʟʠʠ - ʤʨʘʚʫʯʢʘʥʝ, 

ʠʟʪʨʲʧʚʘʥʝ, ʙʦʣʢʘ ʠʣʠ ʧʨʦʙʦʞʜʘʥʝ ʚ ʢʨʘʡʥʠʮʠʪʝ, ʤʫʩʢʫʣʥʘ ʩʣʘʙʦʩʪ ʠ 

ʩʢʦʚʘʥʦʩʪ, ʠʟʨʘʟʝʥʘ ʫʤʦʨʷʝʤʦʩʪ, ʥʘʨʫʰʝʥʠʝ ʥʘ ʛʦʚʦʨ ʠ ʩʣʫʭ, ʟʘʤʘʷʥʦʩʪ ʠ 

ʩʚʝʪʦʚʲʨʪʝʞ, ʠʥʢʦʥʪʠʥʝʥʮʠʷ, ʪʨʝʤʦʨ, ʥʘʨʫʰʝʥʠʝ ʥʘ ʚʠʩʰʠʪʝ ʢʦʨʦʚʠ 

ʬʫʥʢʮʠʠ ï ʧʘʤʝʪ, ʢʦʥʮʝʥʪʨʘʮʠʷ, ʚʥʠʤʘʥʠʝ (Espejo & Montalban, 2012). 

ʋʚʨʝʜʝʥʠʪʝ ʥʝʨʚʠ ʥʝ ʤʦʛʘʪ ʜʘ ʠʟʧʲʣʥʷʚʘʪ ʬʫʥʢʮʠʷʪʘ ʩʠ ʜʘ ʧʨʦʚʝʞʜʘʪ 

ʥʝʨʚʥʠ ʠʤʧʫʣʩʠ ʦʪ ʠ ʜʦ ʤʦʟʲʢʘ. ɿʘʙʦʣʷʚʘʥʝʪʦ ʩʝ ʨʘʟʚʠʚʘ ʥʘʡ-ʯʝʩʪʦ ʚ 

ʨʘʥʥʠʪʝ ʛʦʜʠʥʠ ʥʘ ʟʨʝʣʦʩʪʪʘ, ʢʘʪʦ ʩʝ ʩʨʝʱʘ ʧʦ-ʯʝʩʪʦ ʧʨʠ 

ʞʝʥʠʪʝ. ʈʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʤʫ ʚʘʨʠʨʘ ʚ ʰʠʨʦʢʠ ʛʨʘʥʠʮʠ ʤʝʞʜʫ 2 ʜʦ 150 

ʙʦʣʥʠ ʥʘ 100 000 ʜʫʰʠ.
 
ʉʨʝʜʥʘʪʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʞʠʚʦʪ ʧʨʠ 

ʟʘʩʝʛʥʘʪʠʪʝ ʧʘʮʠʝʥʪʠ ʝ ʩ 5 ʜʦ 10 ʛʦʜʠʥʠ ʧʦ-ʥʠʩʢʘ ʦʪ ʦʩʪʘʥʘʣʘʪʘ ʯʘʩʪ ʥʘ 

ʥʘʩʝʣʝʥʠʝʪʦ (Espejo & Montalban, 2012). 

ʇʦʯʪʠ ʚʩʠʯʢʠ ʥʝʚʨʦʣʦʛʠʯʥʠ ʩʠʤʧʪʦʤʠ ʤʦʛʘʪ ʜʘ ʩʲʧʨʦʚʦʞʜʘʪ 

ʟʘʙʦʣʷʚʘʥʝʪʦ, ʢʘʪʦ ʯʝʩʪʦ ʩʝ ʩʪʠʛʘ ʜʦ ʬʠʟʠʯʝʩʢʘ ʠ ʤʝʥʪʘʣʥʘ ʠʥʚʘʣʠʜʠʟʘʮʠʷ. 

ʄʉ ʠʤʘ ʥʷʢʦʣʢʦ ʬʦʨʤʠ:  

¶ ʇʨʠʩʪʲʧʥʦ-ʨʝʤʠʪʝʥʪʥʘ ʬʦʨʤʘ ï ʧʨʠ ʪʘʟʠ ʬʦʨʤʘ ʧʨʠ ʚʩʝʢʠ ʧʨʠʩʪʲʧ 

ʩʝ ʧʦʷʚʷʚʘʪ ʥʷʢʘʢʚʠ ʥʦʚʠ ʩʠʤʧʪʦʤʠ ʦʪ ʦʧʠʩʘʥʠʪʝ ʧʦ-ʛʦʨʝ, ʘ ʤʝʞʜʫ 

ʧʨʠʩʪʲʧʠʪʝ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʧʝʨʠʦʜʠ ʥʘ ʣʠʧʩʘ ʥʘ ʧʦʷʚʘ ʥʘ ʥʦʚʠ 

ʩʠʤʧʪʦʤʠ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ; 

¶ ɺʪʦʨʠʯʥʦ ʧʨʦʛʨʝʩʠʨʘʱʘ ʬʦʨʤʘ ï ʩʣʝʜ ʧʲʨʚʦʥʘʯʘʣʥʦ ʧʨʠʩʪʲʧʥʦ-

ʨʝʤʠʪʝʥʪʥʦ ʧʨʦʪʠʯʘʥʝ, ʩʠʤʧʪʦʤʠʪʝ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ ʟʘʧʦʯʚʘʪ ʜʘ ʩʝ 

ʟʘʜʲʣʙʦʯʘʚʘʪ ʧʣʘʚʥʦ, ʙʝʟ ʥʘʣʠʯʠʝ ʥʘ ʨʝʤʠʩʠʠ; 

¶ ʇʲʨʚʠʯʥʦ ʧʨʦʛʨʝʩʠʚʥʘ ʬʦʨʤʘ ï ʟʘʙʦʣʷʚʘʥʝʪʦ ʧʨʦʪʠʯʘ ʦʪ ʩʘʤʦʪʦ 

ʥʘʯʘʣʦ ʩ ʧʣʘʚʥʦ ʚʣʦʰʘʚʘʥʝ ʥʘ ʥʝʚʨʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ; 
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¶ ʇʨʦʛʨʝʩʠʚʥʦ-ʧʨʠʩʪʲʧʥʘ ʬʦʨʤʘ ï ʚ ʤʝʞʜʫʧʨʠʩʪʲʧʥʠʪʝ ʧʝʨʠʦʜʠ ʝ 

ʥʘʣʠʮʝ ʧʨʦʛʨʝʩʠʨʘʥʝ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ; 

¶ ɹʝʥʠʛʥʝʥʘ ʬʦʨʤʘ ï ʧʨʠ ʪʘʟʠ ʬʦʨʤʘ ʠʤʘ ʤʘʣʢʦ ʩʠʤʧʪʦʤʠ ʠ 

ʧʨʦʜʲʣʞʠʪʝʣʥʠ ʨʝʤʠʩʠʠ; 

¶ ʄʘʣʠʛʥʝʥʘ ʬʦʨʤʘ ï ʙʲʨʟʘ ʧʨʦʛʨʝʩʠʷ, ʨʘʥʥʘ ʠʥʚʘʣʠʜʠʟʘʮʠʷ ʠ ʩʤʲʨʪ. 

 ɺ ʧʝʨʠʦʜʠʪʝ ʤʝʞʜʫ ʧʨʠʩʪʲʧʠʪʝ ʩʠʤʧʪʦʤʠʪʝ ʤʦʞʝ ʜʘ ʠʟʯʝʟʚʘʪ ʥʘʧʲʣʥʦ, ʥʦ 

ʯʝʩʪʦ ʩʝ ʧʦ̫ʚʷʚʘʪ ʪʨʘʡʥʠ ʥʝʚʨʦʣʦʛʠʯʥʠ ʧʨʦʙʣʝʤʠ, ʦʩʦʙʝʥʦ ʩ ʥʘʧʨʝʜʚʘʥʝ ʥʘ 

ʙʦʣʝʩʪʪʘ (Sahraian et al., 2011).
 

 

ɽʪʠʦʣʦʛʠʷ 

ʄʉ ʝ ʦʧʠʩʘʥʘ ʟʘ ʧʲʨʚʠ ʧʲʪ ʧʨʝʟ 1868 ʛ. ʦʪ ɾʘʥ ʐʘʨʢʦ.
 
ʇʨʠʯʠʥʠʪʝ ʟʘ ʄʉ 

ʦʩʪʘʚʘʪ ʥʝʷʩʥʠ, ʥʦ ʩʝ ʠʟʩʣʝʜʚʘ ʚʣʠʷʥʠʝʪʦ ʥʘ  ʨʘʟʣʠʯʥʠ ʬʘʢʪʦʨʠ: ʜʝʬʠʮʠʪ 

ʥʘ ʚʠʪʘʤʠʥ D, ʩʝʟʦʥ ʥʘ ʨʘʞʜʘʥʝ, ʪʶʪʶʥʦʧʫʰʝʥʝ (Disanto et al., 2012), 

ʘʚʪʦʠʤʫʥʥʠ ʥʘʨʫʰʝʥʠʷ, ʚʠʨʫʩʠ, ʛʝʥʝʪʠʯʥʠ ʬʘʢʪʦʨʠ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʠ 

ʬʘʢʪʦʨʠ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʠ ʜʨʫʛʠ. ʆʩʥʦʚʥʦ ʤʷʩʪʦ ʚ ʛʨʫʧʘʪʘ ʥʘ ʚʲʥʰʥʠʪʝ 

ʬʘʢʪʦʨʠ ʟʘʝʤʘʪ ʚʠʨʫʩʥʠʪʝ ʠʥʬʝʢʮʠʠ. ʇʨʠ ʙʦʣʥʠ ʦʪ ʄʉ ʯʝʩʪʦ ʩʝ 

ʨʝʛʠʩʪʨʠʨʘʪ ʚʠʩʦʢʠ ʥʠʚʘ ʥʘ ʘʥʪʠʪʝʣʘ ʢʲʤ ʥʷʢʦʠ ʚʠʨʫʩʠ (ʧʘʨʦʪʠʪʝʥ, 

ʨʫʙʝʦʣʝʥ, Herpes simplex virus, Varicella zoster virus, Ebstein-Bar virus) ʠ ʜʨ. 

ʇʨʠ ʘʚʪʦʠʤʫʥʥʠʪʝ ʧʨʦʮʝʩʠ ʦʨʛʘʥʠʟʤʲʪ ʦʙʨʘʟʫʚʘ ʠʤʫʥʦʢʦʤʧʝʪʝʥʪʥʠ 

ʢʣʝʪʢʠ, ʢʦʠʪʦ ʘʢʪʠʚʥʦ ʩʝ ʚʢʣʶʯʚʘʪ ʚ ʜʝʩʪʨʫʢʪʠʚʥʠ ʧʨʦʮʝʩʠ ʚ ʩʦʙʩʪʚʝʥʠʪʝ 

ʤʫ ʪʲʢʘʥʠ. ʊʦʟʠ ʨʝʟʫʣʪʘʪ ʩʝ ʧʦʩʪʠʛʘ ʦʙʠʢʥʦʚʝʥʦ ʧʨʠ ʩʲʯʝʪʘʥʠʝ ʥʘ 

ʘʥʪʠʛʝʥʠ, ʚʥʝʩʝʥʠ ʦʪʚʲʥ, ʩʲʩ ʩʦʙʩʪʚʝʥʠʪʝ ʘʥʪʠʛʝʥʥʠ ʩʪʨʫʢʪʫʨʠ ʠʣʠ ʧʨʠ 

ʩʭʦʜʩʪʚʦ ʤʝʞʜʫ ʝʜʥʠʪʝ ʠ ʜʨʫʛʠʪʝ (ʘʥʪʠʛʝʥʥʘ ʤʠʤʠʢʨʠʷ). 

ɿʘ ʨʦʣʷʪʘ ʥʘ ʛʝʥʝʪʠʯʥʘʪʘ ʧʨʝʜʠʩʧʦʟʠʮʠʷ, ʛʦʚʦʨʷʪ ʧʦ-ʯʝʩʪʠʪʝ ʩʣʫʯʘʠ ʥʘ 

ʟʘʙʦʣʷʚʘʥʝʪʦ ʫ ʙʷʣʘʪʘ ʨʘʩʘ, ʥʘʪʨʫʧʚʘʥʝʪʦ ʥʘ ʙʦʣʥʠ ʚ ʥʷʢʦʠ ʬʘʤʠʣʠʠ ʠ 

ʚʠʩʦʢʘʪʘ ʢʦʥʢʦʨʜʘʥʪʥʦʩʪ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ ʧʨʠ ʝʜʥʦʷʡʯʥʠʪʝ ʙʣʠʟʥʘʮʠ ï 

26%. 

ʄʥʦʞʝʩʪʚʝʥʘʪʘ ʩʢʣʝʨʦʟʘ ʝ ʪʨʫʜʥʦ ʟʘ ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʝ ʟʘʙʦʣʷʚʘʥʝ, ʧʦʨʘʜʠ 

ʛʦʣʷʤʦʪʦ ʩʭʦʜʩʪʚʦ ʥʘ ʧʨʠʟʥʘʮʠʪʝ ʠ ʩʠʤʧʪʦʤʠʪʝ Ⱬ ʩ ʪʝʟʠ ʥʘ ʜʨʫʛʠ ʢʣʠʥʠʯʥʠ 

ʩʲʩʪʦʷʥʠʷ.  

ɼʠʘʛʥʦʩʪʠʮʠʨʘʥʝ 
 

ɼʦ ʤʦʤʝʥʪʘ ʥʷʤʘ ʝʜʠʥ ʝʜʠʥʩʪʚʝʥ ʪʝʩʪ, ʩʧʝʮʠʬʠʯʝʥ ʟʘ ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʝ ʥʘ 

ʄʉ. ʆʩʥʦʚʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ, ʢʦʠʪʦ ʩʝ ʠʟʚʲʨʰʚʘʪ ʩʘ: ʄʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʩʥʘ 

ʪʦʤʦʛʨʘʬʠʷ (ʄʈʊ), ʯʨʝʟ ʢʦʷʪʦ ʩʝ ʦʪʢʨʠʚʘʪ ʦʛʥʠʱʘʪʘ ʥʘ 
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ʜʝʤʠʝʣʠʥʠʟʘʮʠʷ. ɿʨʠʪʝʣʥʠ ʝʚʦʢʠʨʘʥʠ (ʧʨʝʜʠʟʚʠʢʘʥʠ) ʧʦʪʝʥʮʠʘʣʠ ʟʘ 

ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʟʨʠʪʝʣʥʠʪʝ ʬʫʥʢʮʠʠ. ʃʫʤʙʘʣʥʘ ʧʫʥʢʮʠʷ, ʩ ʢʦʷʪʦ ʩʝ ʠʟʩʣʝʜʚʘ 

ʣʠʢʚʦʨʘ ʚ ʛʨʲʙʥʘʯʥʠʷ ʤʦʟʲʢ, ʟʘ ʜʘ ʩʝ ʠʟʢʣʶʯʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʜʨʫʛ 

ʚʲʟʧʘʣʠʪʝʣʝʥ ʧʨʦʮʝʩ ʚ ʦʨʛʘʥʠʟʤʘ. ʀʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʥʝʫʪʨʘʣʠʟʠʨʘʱʠ 

ʘʥʪʠʪʝʣʘ ʩʨʝʱʫ ʙʝʪʘ-ʠʥʪʝʨʬʝʨʦʥʠ ʤʦʞʝ ʜʘ ʧʦʜʧʦʤʦʛʥʝ ʠʟʙʦʨʘ ʥʘ 

ʪʝʨʘʧʝʚʪʠʯʥʘ ʩʪʨʘʪʝʛʠʷ ʠ ʜʘ ʛʦ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʘ. 

 

ʃʝʯʝʥʠʝ 

ʃʝʯʝʥʠʝʪʦ ʝ ʥʘʩʦʯʝʥʦ ʢʲʤ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʬʫʥʢʮʠʠʪʝ ʩʣʝʜ ʧʨʠʩʪʲʧ, 

ʧʨʝʚʝʥʮʠʷ ʦʪ ʥʦʚʠ ʧʨʠʩʪʲʧʠ ʠ ʥʘ ʪʨʘʡʥʘʪʘ ʠʥʚʘʣʠʜʠʟʘʮʠʷ. ʇʨʦʛʥʦʟʘʪʘ ʧʨʠ 

ʟʘʩʝʛʥʘʪʠ ʦʪ ʄʉ ʟʘʚʠʩʠ ʦʪ ʬʦʨʤʘʪʘ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ, ʢʘʢʪʦ ʠ ʦʪ ʧʦʣʘ, 

ʚʲʟʨʘʩʪʪʘ, ʥʘʯʘʣʥʠʪʝ ʩʠʤʧʪʦʤʠ ʠ ʩʪʝʧʝʥʪʘ ʥʘ ʠʥʚʘʣʠʜʠʟʘʮʠʷ ʥʘ 

ʧʘʮʠʝʥʪʠʪʝ. ɹʦʣʝʩʪʪʘ ʩʝ ʨʘʟʚʠʚʘ ʠ ʥʘʧʨʝʜʚʘ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʜʝʩʝʪʠʣʝʪʠʷ, 

ʢʘʪʦ ʩʨʝʜʥʘʪʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʞʠʚʦʪ ʩʣʝʜ ʟʘʙʦʣʷʚʘʥʝ ʝ 30 ʛʦʜʠʥʠ. 

ɿʘ ʣʝʯʝʥʠʝ ʥʘ ʤʥʦʞʝʩʪʚʝʥʘʪʘ ʩʢʣʝʨʦʟʘ ʩʝ ʧʨʠʣʘʛʘʪ ʩʣʝʜʥʠʪʝ ʛʨʫʧʠ 

ʤʝʜʠʢʘʤʝʥʪʠ: 

¶ ɻʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʠʜʠ ï ʠʤʘʪ ʩʚʦʝʪʦ ʤʷʩʪʦ ʧʨʠ ʦʚʣʘʜʷʚʘʥʝʪʦ ʥʘ 

ʧʨʠʩʪʲʧʠʪʝ; 

¶ ʀʤʫʥʦʤʦʜʫʣʘʪʦʨʠ ï ʠʟʧʦʣʟʚʘʪ ʩʝ ʠʥʪʝʨʬʝʨʦʥʦʚʠ ʧʨʝʧʘʨʘʪʠ, ʢʦʠʪʦ 

ʧʦʚʣʠʷʚʘʪ ʙʣʘʛʦʧʨʠʷʪʥʦ ʯʝʩʪʦʪʘʪʘ ʥʘ ʧʨʠʩʪʲʧʠʪʝ ʠ ʧʨʦʛʨʝʩʠʷʪʘ ʥʘ 

ʟʘʙʦʣʷʚʘʥʝʪʦ; 

¶ ʀʤʫʥʦʩʫʧʨʝʩʠʚʥʠ ʤʝʜʠʢʘʤʝʥʪʠ; 

¶ ʉʠʤʧʪʦʤʘʪʠʯʥʠ ʧʨʝʧʘʨʘʪʠ ï ʠʟʧʦʣʟʚʘʪ ʩʝ ʟʘ ʦʙʣʝʢʯʘʚʘʥʝ ʥʘ 

ʩʠʤʧʪʦʤʠʪʝ ʠ ʚʢʣʶʯʚʘʪ ʤʠʦʨʝʣʘʢʩʘʥʪʠ, ʩʪʘʙʠʣʠʟʘʪʦʨʠ ʥʘ 

ʥʘʩʪʨʦʝʥʠʝʪʦ, ʙʝʪʘ-ʙʣʦʢʝʨʠ ʠ ʜʨ. 

ʆʩʪʨʠ ʘʪʘʢʠ 

ʇʨʠ ʦʙʦʩʪʨʷʥʝ ʥʘ ʩʠʤʧʪʦʤʘʪʠʢʘʪʘ, ʠʥʪʨʘʚʝʥʦʟʥʦ ʩʝ ʧʨʠʣʘʛʘʪ ʚʠʩʦʢʠ ʜʦʟʠ 

ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʠ, ʢʘʪʦ ʤʝʪʠʣʧʨʝʜʥʠʟʦʣʦʥ.
 
ɺʲʧʨʝʢʠ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʟʘ 

ʦʙʣʝʢʯʘʚʘʥʝ ʥʘ ʩʠʤʧʪʦʤʠʪʝ ʚ ʢʨʘʪʢʦʩʨʦʯʝʥ ʧʣʘʥ, ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʥʦʪʦ 

ʣʝʯʝʥʠʝ ʥʷʤʘ ʟʥʘʯʠʤ ʝʬʝʢʪ ʚʲʨʭʫ ʜʲʣʛʦʩʨʦʯʥʦʪʦ 

ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ. ʀʥʪʨʘʚʝʥʦʟʥʦʪʦ ʠ ʧʝʨʦʨʘʣʥʦʪʦ ʧʨʠʣʘʛʘʥʝ ʩʘ ʝʜʥʘʢʚʦ 

ʝʬʠʢʘʩʥʠ.
 
ɿʘ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʧʦʩʣʝʜʩʪʚʠʷʪʘ ʦʪ ʨʝʮʠʜʠʚʠ, ʢʦʠʪʦ ʥʝ ʩʝ 

ʧʦʚʣʠʷʚʘʪ ʦʪ ʢʦʨʪʠʢʦʩʪʝʨʦʠʜʥʘʪʘ ʪʝʨʘʧʠʷ, ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʙʝʛʥʝ ʜʦ 

ʧʣʘʟʤʘʬʝʨʝʟʘ (Smets et al., 2017). 
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ʄʦʜʠʬʠʮʠʨʘʱʠ ʭʦʜʘ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ ʣʝʢʘʨʩʪʚʘ 

ʇʲʨʚʘ ʛʝʥʝʨʘʮʠʷ ʤʦʜʠʬʠʮʠʨʘʱʠ ʭʦʜʘ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ ʣʝʢʘʨʩʪʚʘ, ʢʦʠʪʦ ʩʘ 

ʚʲʚʝʜʝʥʠ ʧʨʝʟ 90-ʪʝ ʛʦʜʠʥʠ ʥʘ 20-ʪʠ ʚʝʢ, ʩʘ: interferon beta-1a, interferon 

beta-1b ʠ glatiramer acetate.  

ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʜʝʩʝʪ ʛʦʜʠʥʠ ʩʘ ʚʲʚʝʜʝʥʠ ʥʦʚʠ ʪʝʨʘʧʠʠ ʩ ʚʪʦʨʘ ʛʝʥʝʨʘʮʠʷ 

ʙʦʣʝʩʪ-ʤʦʜʠʬʠʮʠʨʘʱʠ ʤʝʜʠʢʘʤʝʥʪʠ: fingolimod, teriflunomide, dimethyl 

fumarate, natalizumab ʠ alemtuzumab. 

ʄʦʜʠʬʠʮʠʨʘʱʦʪʦ ʣʝʯʝʥʠʝ ʟʘʙʘʚʷ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʙʦʣʝʩʪʪʘ, ʥʦ ʥʝ ʛʦ ʩʧʠʨʘ. 

ʉ ʥʘʧʨʝʜʚʘʥʝ ʥʘ ʤʥʦʞʝʩʪʚʝʥʘʪʘ ʩʢʣʝʨʦʟʘ, ʩʠʤʧʪʦʤʘʪʠʢʘʪʘ ʩʝ ʫʚʝʣʠʯʘʚʘ ʠ 

ʦʙʦʩʪʨʷ. ɹʦʣʝʩʪʪʘ ʝ ʩʲʧʨʦʚʦʜʝʥʘ ʦʪ ʤʥʦʛʦʦʙʨʘʟʥʠ ʩʠʤʧʪʦʤʠ ʠ 

ʬʫʥʢʮʠʦʥʘʣʥʠ ʜʝʬʠʮʠʪʠ, ʢʦʠʪʦ ʚʦʜʷʪ ʜʦ ʨʝʜʠʮʘ ʧʨʦʛʨʝʩʠʨʘʱʠ 

ʫʚʨʝʞʜʘʥʠʷ ʠ ʠʥʚʘʣʠʜʠʟʘʮʠʷ. 

ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʠʤʧʪʦʤʘʪʠʢʘʪʘ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʠʣʘʛʘʪ ʠ: tizanidine, 

baclofen, galantamine, diazepam, clonazepam, amitriptyline, fampridine ʠ ʜʨ. 

 

4-aminopyridine 

4-ʘʤʠʥʦʧʠʨʠʜʠʥ (4-ɸʈ, dalfampridine ï FDA, fampridine ï EMA) ʝ ʙʣʦʢʝʨ 

ʥʘ ʢʘʣʠʝʚʠʪʝ ʢʘʥʘʣʠ, ʢʦʡʪʦ ʝ ʧʦʢʘʟʘʥ ʟʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʧʨʦʚʝʞʜʘʥʝʪʦ 

ʧʨʠ ʜʝʤʠʝʣʠʥʠʟʠʨʘʥʠ ʘʢʩʦʥʠ. 4-ɸʈ ʝ ʢʦʤʝʨʩʠʘʣʠʟʠʨʘʥ ʧʦʜ ʠʤʝʪʦ Fampyra 

ʧʨʝʟ 2011 ʛʦʜʠʥʘ ʠ ʝ ʝʜʠʥʩʪʚʝʥʘʪʘ ʪʝʨʘʧʠʷ, ʧʦʢʘʟʘʥʘ ʟʘ ʣʝʯʝʥʠʝ ʥʘ 

ʧʨʦʙʣʝʤʠ ʩ ʧʦʭʦʜʢʘʪʘ ʧʨʠ ʄʉ.  

ʇʨʠ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʚʣʠʷʥʠʝʪʦ ʥʘ Nivalin P ï ʢʦʤʙʠʥʘʮʠʷ ʦʪ Galantamine  

hydrobromide ʠ 4-aminopyridine ʚʲʨʭʫ ʠʟʦʣʠʨʘʥʠ ʩʢʝʣʝʪʥʠ ʤʫʩʢʫʣʥʠ 

ʚʣʘʢʥʘ, e ʫʩʪʘʥʦʚʝʥʦ, ʯʝ 4-aminopyridine ʙʣʦʢʠʨʘ ʚʦʣʪʘʞ-ʟʘʚʠʩʠʤʠʪʝ 

ʢʘʣʠʝʚʠ ʢʘʥʘʣʠ, ʫʜʲʣʞʘʚʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʘʢʮʠʦʥʥʠʷ ʧʦʪʝʥʮʠʘʣ ʠ 

ʦʩʚʦʙʦʞʜʘʚʘʥʝʪʦ ʥʘ ʢʘʣʮʠʝʚʠ ʡʦʥʠ ʚ ʩʘʨʢʦʧʣʘʟʤʘʪʘ ʠ ʟʘʙʘʚʷ ʦʙʨʘʪʥʦʪʦ 

ʧʦʝʤʘʥʝ ʥʘ ʢʘʣʮʠʝʚʠ ʡʦʥʠ ʚ ʩʘʨʢʦʧʣʘʟʤʝʥʠʷ ʨʝʪʠʢʫʣʫʤ ʥʘ ʤʫʩʢʫʣʥʠʪʝ 

ʚʣʘʢʥʘ (Radicheva et al, 1999). 
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ʉʪʨʫʢʪʫʨʘ ʠ ʬʠʟʠʢʦʭʠʤʠʯʥʠ ʩʚʦʡʩʪʚʘ ʥʘ 4-aminopyridine.          

 

ɺ ʊʘʙʣʠʮʘ 4 ʩʘ ʦʙʦʙʱʝʥʠ ʜʘʥʥʠ ʟʘ ʬʠʟʠʢʦʭʠʤʠʯʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ 4-

aminopyridine (Fampyra, Assessment report, EMA, 2011). 

ʊʘʙʣʠʮʘ 4. ʌʠʟʠʢʦʭʠʤʠʯʥʠ ʩʚʦʡʩʪʚʘ ʥʘ 4-aminopyridinʝ. 

ʉʪʨʫʢʪʫʨʥʘ ʬʦʨʤʫʣʘ 

 
ʍʠʤʠʯʥʦ ʥʘʠʤʝʥʦʚʘʥʠʝ 4-aminopyridine 

ʄʦʣʝʢʫʣʥʘ ʬʦʨʤʫʣʘ C5H6N2 

ʄʦʣʝʢʫʣʥʘ ʤʘʩʘ 94.12 

ʈʘʟʪʚʦʨʠʤʦʩʪ  ʨʘʟʚʦʨʠʤ ʚʲʚ ʚʦʜʘ, ʝʪʠʣʦʚ ʘʣʢʦʭʦʣ, ʝʪʠʣʦʚ 

ʝʪʝʨ ʠ ʙʝʥʟʝʥ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʥʘ ʪʦʧʝʥʝ 158.5-159 
ʦ
C 

pKa  9.17 

ʂʦʥʩʪʘʥʪʘ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʚ 

n-ʦʢʪʘʥʦʣ/ʚʦʜʘ (P) 

log P = ï 0.76 

 

4-aminopyridine ʩʝ ʤʝʪʘʙʦʣʠʟʠʨʘ ʚ 5% ʧʦʜ ʜʝʡʩʪʚʠʝ ʥʘ ʯʝʨʥʦʜʨʦʙʥʠʷ 

ʮʠʪʦʭʨʦʤ CYP2E1 ʯʨʝʟ ʭʠʜʨʦʢʩʠʣʠʨʘʥʝ ʜʦ ʥʝʘʢʪʠʚʥʠʪʝ ʤʝʪʘʙʦʣʠʪʠ 3-

hydroxy-4-aminopyridine ʠ 3-hydroxy-4-aminopyridine sulfate. ʄʝʪʘʙʦʣʠʪʲʪ 

4-aminopyridine N-oxide ʩʝ ʧʦʣʫʯʘʚʘ ʧʨʠ ʦʢʠʩʣʝʥʠʝ. ʄʝʪʘʙʦʣʠʪʠʪʝ ʩʘ 

ʥʝʘʢʪʠʚʥʠ ʠ ʟʘʝʜʥʦ ʩ 95% ʦʪ ʥʝʤʝʪʘʙʦʣʠʟʠʨʘʥʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʩʝ 

ʝʢʩʢʨʝʪʠʨʘʪ ʯʨʝʟ ʫʨʠʥʘʪʘ (Parthasarathi et al., 2011). 

ɺ ʊʘʙʣʠʮʘ 5 ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʜʘʥʥʠ ʟʘ ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ 4- 

aminopyridine. 

ʊʘʙʣʠʮʘ 5. ʌʘʨʤʘʢʦʢʠʥʝʪʠʯʥʠ ʧʘʨʘʤʝʪʨʠ ʟʘ 4-aminopyridine. 

ʇʘʨʘʤʝʪʲʨ 4-aminopyridine 

ɹʠʦʥʘʣʠʯʥʦʩʪ 96% 

ʆʙʝʤ ʥʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝ 2.6 L/kg 

ʉʚʲʨʟʚʘʥʝ ʩ ʧʣʘʟʤʝʥʠ ʧʨʦʪʝʠʥʠ ʩʣʘʙʦ 

ʄʝʪʘʙʦʣʠʟʲʤ ʭʝʧʘʪʘʣʝʥ 

Eʢʩʢʨʝʮʠʷ ʙʲʙʨʝʯʥʘ 

ʆʙʱ ʧʣʘʟʤʝʥ ʢʣʠʨʲʥʩ 10 mL/min. 

ɹʲʙʨʝʯʝʥ ʢʣʠʨʲʥʩ 6 mL/min. 

ɺʨʝʤʝ ʥʘ ʧʦʣʫʝʣʠʤʠʥʠʨʘʥʝ  (t
1/2

) 5  h 
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ʊʦʢʩʠʯʥʦʩʪ ʥʘ 4-aminopyridi ne 

ɿʘ 4-aminopyridine ʜʘʥʥʠʪʝ ʟʘ LD50 ʧʨʠ p.o., s.c. ʠ i.p. ʧʨʠʣʦʞʝʥʠʝ ʩʘ 

ʩʠʩʪʝʤʘʪʠʟʠʨʘʥʠ ʚ Tʘʙʣʠʮʘ 6 (Fampyra, Assessment report, EMA, 2011). 

 

ʊʘʙʣʠʮʘ 6. LD50 ʥʘ 4-aminopyri dine. 

N ʀʟʩʣʝʜʚʘʥʠ 

ʞʠʚʦʪʥʠ 

LD50 p.o. 

[mg/kg b.w.] 

LD50 i.p. 

[mg/kg b.w.] 

LD50 s.c. 

[mg/kg b.w.] 

1. ʇʣʲʭʦʚʝ 200   11.5 18.5 

2. ʄʠʰʢʠ 50  10 5  
 

ʉʧʦʨʝʜ ʨʝʡʪʠʥʛʦʚʘʪʘ ʩʢʘʣʘ ʥʘ Hodge-Sterner 4-aminopyridine (LD50 = 200 

mg/kg b.w. p.o. ʧʨʠ ʧʣʲʭʦʚʝ) ʩʧʘʜʘ ʢʲʤ ʩʨʝʜʥʦ ʪʦʢʩʠʯʥʠʪʝ ʚʝʱʝʩʪʚʘ (LD50 = 51 

ï 500 mg/kg b.w. p.o.), ʘ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩʲʩ ʩʢʘʣʘʪʘ ʥʘ Gosselin ʝ  ʤʥʦʛʦ 

ʪʦʢʩʠʯʝʥ (LD50 = 51 ï 500 mg/kg b.w. p.o.). 

 
 

ʌʘʨʤʘʢʦʣʦʛʠʯʥʠ ʝʬʝʢʪʠ ʠ ʧʨʠʣʦʞʝʥʠʝ ʥʘ 4-aminopyridine 

4-aminopyridine ʧʨʝʤʠʥʘʚʘ ʧʨʝʟ ʢʨʲʚʥʦ-ʤʦʟʲʯʥʘʪʘ ʙʘʨʠʝʨʘ (Gleason, 2013) 

ʠ ʩʝ ʧʨʠʣʘʛʘ ʧʨʠ: 1) ʤʥʦʞʝʩʪʚʝʥʘ ʩʢʣʝʨʦʟʘ (McDonald & Clements, 2011), 

(Jensen et al, 2014) ; 2) ʙʦʣʝʩʪ ʥʘ ɸʣʮʭʘʡʤʝʨ ï ʟʘʩʠʣʚʘ ʦʩʚʦʙʦʞʜʘʚʘʥʝʪʦ ʥʘ 

ʘʮʝʪʠʣʭʦʣʠʥ ʠ ʧʦʜʦʙʨʷʚʘ ʢʦʛʥʠʪʠʚʥʠʪʝ ʬʫʥʢʮʠʠ; 3) ʤʠʘʩʪʝʥʠʯʝʥ ʩʠʥʜʨʦʤ 

ʥʘ Eaton-Lambert. ɺʝʱʝʩʪʚʦʪʦ ʘʥʪʘʛʦʥʠʟʠʨʘ ʜʝʡʩʪʚʠʝʪʦ ʥʘ 

ʥʝʜʝʧʦʣʷʨʠʟʠʨʘʱʠʪʝ ʥʝʨʚʥʦ-ʤʫʩʢʫʣʥʠ ʙʣʦʢʝʨʠ tubocurarine, atracurium, 

doxacurium, pancuronium, pipecuronium, vecuronium ʠ ʦʪʩʪʨʘʥʷʚʘ ʥʝʨʚʥʦ-

ʤʫʩʢʫʣʝʥ ʙʣʦʢ ʧʨʠ ʙʦʪʫʣʠʟʲʤ (Dunn & Blight, 2011). 

 

ʄʫʣʪʠʧʣʝʥʘʪʘ (ʤʥʦʞʝʩʪʚʝʥʘ, ʜʠʩʝʤʠʥʠʨʘʥʘ) ʩʢʣʝʨʦʟʘ ʟʘʩʷʛʘ  2.3 ʤʠʣʠʦʥʘ 

ʜʫʰʠ ʧʦ ʩʚʝʪʘ (National MS Society, 2017) ʠ ʝ ʘʚʪʦʠʤʫʥʥʦ ʟʘʙʦʣʷʚʘʥʝ ʩ 

ʥʘʣʠʯʠʝ ʥʘ ʦʙʣʘʩʪʠ ʥʘ ʜʝʤʠʝʣʠʥʠʟʘʮʠʷ ʥʘ ʘʢʩʦʥʠʪʝ ʠ ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʦ ʩʝ 

ʩ ʜʚʠʛʘʪʝʣʥʠ, ʟʨʠʪʝʣʥʠ, ʨʝʯʝʚʠ ʠ ʧʘʤʝʪʦʚʠ ʩʤʫʱʝʥʠʷ. ɺ 

ʜʝʤʠʝʣʠʥʠʟʠʨʘʥʠʪʝ ʘʢʩʦʥʠ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʟʘʩʠʣʝʥ ʠʥʬʣʫʢʩ ʥʘ ʢʘʣʠʝʚʠ ʡʦʥʠ 

ʧʨʝʟ ʚʦʣʪʘʞ-ʟʘʚʠʩʠʤʠ ʢʘʣʠʝʚʠ ʢʘʥʘʣʠ, ʨʘʟʧʦʣʦʞʝʥʠ ʚ ʘʢʩʦʥʘʣʥʘʪʘ 

ʤʝʤʙʨʘʥʘ, ʥʘʩʪʲʧʚʘ ʙʲʨʟʘ ʨʝʧʦʣʷʨʠʟʘʮʠʷ ʠ ʩʝ ʟʘʪʨʫʜʥʷʚʘ ʧʨʝʜʘʚʘʥʝʪʦ ʥʘ 

ʥʝʨʚʥʠʷ ʠʤʧʫʣʩ (Sahraian et al, 2011). Dalfampridine (AmpyraΉ) 10 mg tabl. ʩ 

ʫʜʲʣʞʝʥʦ ʦʩʚʦʙʦʞʜʘʚʘʥʝ (Hersh & Rae-Grant, 2012) ʝ ʦʜʦʙʨʝʥ ʟʘ 

ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʧʦʭʦʜʢʘʪʘ ʧʨʠ ʙʦʣʥʠ ʦʪ ʤʥʦʞʝʩʪʚʝʥʘ ʩʢʣʝʨʦʟʘ ʦʪ FDA 

ʧʨʝʟ 2010 ʛʦʜʠʥʘ. ʇʨʝʟ 2011 ʛʦʜʠʥʘ fampridine (FampyraΉ) 10 mg tabl. ʩ 

ʫʜʲʣʞʝʥʦ ʦʩʚʦʙʦʞʜʘʚʘʥʝ ʝ ʦʜʦʙʨʝʥ ʩʲʩ ʩʲʱʦʪʦ ʧʦʢʘʟʘʥʠʝ ʦʪ EMA 
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(Fampyra PAR, 2011). ʇʨʠ ʢʣʠʥʠʯʥʠ ʠʟʧʠʪʚʘʥʠʷ ʚʲʚ ʬʘʟʘ 3 (Egeberg et al., 

2012) ʝ ʫʩʪʘʥʦʚʝʥʦ, ʯʝ ʧʨʠ ʧʨʠʣʦʞʝʥʠʝ 2 ʧʲʪʠ ʜʥʝʚʥʦ ʥʘ Dalfampridine 

(Ampyra) 10 mg tabl. ʩʲʩ ʟʘʙʘʚʝʥʦ ʦʩʚʦʙʦʞʜʘʚʘʥʝ, ʟʥʘʯʠʪʝʣʥʦ ʩʝ ʧʦʜʦʙʨʷʚʘ 

ʜʚʠʛʘʪʝʣʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʧʨʠ ʧʘʮʠʝʥʪʠ ʩ ʤʫʣʪʠʧʣʝʥʘ ʩʢʣʝʨʦʟʘ, ʢʘʪʦ 

ʩʢʦʨʦʩʪʪʘ ʥʘ ʜʚʠʞʝʥʠʝ ʩʝ ʫʚʝʣʠʯʘʚʘ ʦʪ 25% ʜʦ 42.9% (Hayes, 2011). 

ʄʘʢʩʠʤʘʣʥʘʪʘ ʜʦʟʘ ʝ 10 mg 2 ʧʲʪʠ ʜʥʝʚʥʦ, ʪʲʡ ʢʘʪʦ ʧʨʠ ʧʦ-ʚʠʩʦʢʠ ʜʦʟʠ ʩʝ 

ʫʚʝʣʠʯʘʚʘ ʨʠʩʢʲʪ ʦʪ ʩʪʨʘʥʠʯʥʠ eʬʝʢʪʠ (Cornblath et al., 2012). ɽʬʝʢʪʲʪ ʧʨʠ 

ʤʫʣʪʠʧʣʝʥʘ ʩʢʣʝʨʦʟʘ ʩʝ ʜʲʣʞʠ ʥʘ ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʣʝʢʘʨʩʪʚʦʪʦ ʜʘ ʙʣʦʢʠʨʘ 

ʚʦʣʪʘʞ-ʟʘʚʠʩʠʤʠʪʝ ʢʘʣʠʝʚʠ ʢʘʥʘʣʠ ʚ ʥʝʚʨʦʥʘʣʥʘʪʘ ʤʝʤʙʨʘʥʘ, ʯʨʝʟ ʢʦʝʪʦ ʩʝ 

ʫʜʲʣʞʘʚʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʜʝʧʦʣʷʨʠʟʘʮʠʦʥʥʘʪʘ ʬʘʟʘ ʥʘ ʘʢʮʠʦʥʥʠʷ 

ʧʦʪʝʥʮʠʘʣ, ʧʦʜʦʙʨʷʚʘ ʩʝ ʧʨʦʚʦʜʠʤʦʩʪʪʘ, ʫʚʝʣʠʯʘʚʘ ʩʝ ʥʘʚʣʠʟʘʥʝʪʦ ʥʘ 

ʢʘʣʮʠʝʚʠ ʡʦʥʠ ʚ ʤʫʩʢʫʣʥʠʪʝ ʚʣʘʢʥʘ ʠ ʩʝ ʟʘʩʠʣʚʘʪ ʤʫʩʢʫʣʥʠʪʝ ʩʲʢʨʘʱʝʥʠʷ 

(Dunn & Blight, 2011).  

 

4-ʘʤʠʥʦʧʠʨʠʜʠʥ (4-ɸʈ ʠʣʠ fampridine, dalfampridine) ʝ ʙʣʦʢʝʨ ʥʘ 

ʢʘʣʠʝʚʠʪʝ ʢʘʥʘʣʠ, ʢʦʡʪʦ ʝ ʧʦʢʘʟʘʥ ʟʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʧʨʦʚʝʞʜʘʥʝʪʦ ʧʨʠ 

ʜʝʤʠʝʣʠʥʠʟʠʨʘʥʠ ʘʢʩʦʥʠ. 4-ɸʈ ʝ ʢʦʤʝʨʩʠʘʣʠʟʠʨʘʥ ʧʦʜ ʠʤʝʪʦ Fampyra ʧʨʝʟ 

2011 ʛʦʜʠʥʘ ʠ ʝ ʝʜʠʥʩʪʚʝʥʘʪʘ ʪʝʨʘʧʠʷ, ʧʦʢʘʟʘʥʘ ʟʘ ʣʝʯʝʥʠʝ ʥʘ ʧʨʦʙʣʝʤʠ ʩ 

ʧʦʭʦʜʢʘʪʘ ʧʨʠ ʄʉ. 4-ɸʈ ʧʨʠʪʝʞʘʚʘ ʨʝʜʠʮʘ ʅʃʈ ʠ ʚʠʩʦʢʘ ʪʦʢʩʠʯʥʦʩʪ. 

ʇʦʨʘʜʠ ʪʘʟʠ ʧʨʠʯʠʥʘ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʠʥʪʝʟʠʨʘʥʝʪʦ ʠ 

ʦʭʘʨʘʢʪʝʨʠʟʠʨʘʥʝʪʦ ʥʘ ʥʦʚʠ ʧʦ-ʤʘʣʢʦ ʪʦʢʩʠʯʥʠ ʧʨʦʠʟʚʦʜʥʠ ʥʘ 4-ɸʈ ʩ 

ʦʛʣʝʜ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʢʦʛʥʠʪʠʚʥʠʪʝ ʬʫʥʢʮʠʠ ʠ ʜʝʤʠʝʣʠʥʠʟʘʮʠʷʪʘ ʧʨʠ ʄʉ. 
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III.  ʎɽʃ 

 

 

 

ʇʨʦʚʝʞʜʘʥʝ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʪʦʢʩʠʢʦʣʦʛʠʯʥʦ ʠ ʬʘʨʤʘʢʦʣʦʛʠʯʥʦ 

ʧʨʦʫʯʚʘʥʝ ʥʘ ʦʩʝʤ ʥʦʚʦʩʠʥʪʝʟʠʨʘʥʠ, ʦʨʠʛʠʥʘʣʥʠ ʧʨʦʠʟʚʦʜʥʠ ʥʘ 4-

ʘʤʠʥʦʧʠʨʠʜʠʥʘ (4-AP) ʠ ʙʝʥʟʘʟʝʧʠʥʘ, ʩ ʧʦʪʝʥʮʠʘʣʥʠ ʝʬʝʢʪʠ ʧʨʠ ʙʦʣʝʩʪ ʥʘ 

ɸʣʮʭʘʡʤʝʨ ʠ ʤʫʣʪʠʧʣʝʥʘ ʩʢʣʝʨʦʟʘ. 
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IV.  ɿɸɼɸʏʀ 

 

 

1. ʆʧʨʝʜʝʣʷʥʝ ʦʩʪʨʘʪʘ ʪʦʢʩʠʯʥʦʩʪ (LD50) ʥʘ ʥʦʚʦʩʠʥʪʝʟʠʨʘʥʠʪʝ 

ʩʲʝʜʠʥʝʥʠʷ ʠ ʢʦʤʙʠʥʘʮʠʠʪʝ ʤʝʞʜʫ galantamine ʠ 4-AP;   

 

2. ʆʧʨʝʜʝʣʷʥʝ ʥʘ in vitro ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʪʘ ʥʘ ʩʲʝʜʠʥʝʥʠʷʪʘ ʯʨʝʟ ʄʊʊ 

ʪʝʩʪ; 

 

3. ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʝʬʝʢʪʠʪʝ ʥʘ ʩʲʝʜʠʥʝʥʠʷʪʘ ʧʨʠ ʪʝʩʪ ʟʘ 

ʧʘʩʠʚʥʦ/ʘʢʪʠʚʥʦ ʠʟʙʷʛʚʘʥʝ; 

 

4. ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʝʬʝʢʪʘ ʥʘ ʩʲʝʜʠʥʝʥʠʷʪʘ ʚʲʨʭʫ ʣʦʢʦʤʦʪʦʨʥʘʪʘ 

ʘʢʪʠʚʥʦʩʪ; 

 

5. ʆʧʨʝʜʝʣʷʥʝ ʥʘ in vitro ʝʬʝʢʪʘ ʥʘ ʩʲʝʜʠʥʝʥʠʷʪʘ ʟʘ ʠʥʭʠʙʠʨʘʥʝ ʥʘ 

ʝʥʟʠʤʠʪʝ ʘʮʝʪʠʣ- ʠ ʙʫʪʠʨʠʣ-ʭʦʣʠʥʝʩʪʝʨʘʟʘ;  

 

6. ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʬʠʟʠʢʦʭʠʤʠʯʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʩʲʝʜʠʥʝʥʠʷʪʘ;  

 

7. ʆʧʨʝʜʝʣʷʥʝ ʩʪʝʧʝʥʪʘ ʥʘ ʩʠʥʝʨʛʠʟʲʤ/ʘʥʪʘʛʦʥʠʟʲʤ ʥʘ ʢʦʤʙʠʥʘʮʠʷʪʘ 

galantamine + 4-ɸʈ;  

 

8. ʆʧʨʝʜʝʣʷʥʝ ʘʥʪʠʜʝʧʨʝʩʠʚʥʦ ʜʝʡʩʪʚʠʝ ʥʘ 4 ʦʨʠʛʠʥʘʣʥʠ 

ʙʝʥʟʘʟʝʧʠʥʦʚʠ ʧʨʦʠʟʚʦʜʥʠ;  

 

9. ʆʧʨʝʜʝʣʷʥʝ ʩʪʝʧʝʥʪʘ ʥʘ ʜʝʤʠʝʣʠʥʠʟʘʮʠʷ ʥʘ ʤʦʟʲʯʥʠ ʥʝʚʨʦʥʠ ʚ 

corpus callosum ʥʘ ʤʠʰʢʠ, ʪʨʝʪʠʨʘʥʠ ʩ cuprizone ʠ ʭʠʩʪʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ 

ʥʘʡ-ʧʝʨʩʧʝʢʪʠʚʥʠʪʝ ʩʲʝʜʠʥʝʥʠʷ; 

 

10. ʉʪʘʪʠʩʪʠʯʝʩʢʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʘʥʥʠʪʝ.  

 

 

 

 



32 
 

V. ʄɸʊɽʈʀɸʃʀ ʀ ʄɽʊʆɼʀ 

V.1. ʄʘʪʝʨʠʘʣʠ 

 

ʆʧʠʪʥʠ ʞʠʚʦʪʥʠ 

ʀʟʧʦʣʟʚʘʥʠʪʝ ʚ ʝʢʩʧʝʨʠʤʝʥʪʠʪʝ ʞʠʚʦʪʥʠ ʩʘ ʙʝʣʠ ʤʲʞʢʠ ʤʠʰʢʠ, ʣʠʥʠʷ ʅ, ʩ 

ʪʝʛʣʦ 28-35 g ʥʘ 8 ʩʝʜʤʠʮʠ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʠʪʝ ʞʠʚʦʪʥʠ ʩʘ ʜʦʩʪʘʚʷʥʠ ʦʪ 

Ăɽʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʠ ʨʘʟʚʲʜʥʘ ʙʘʟʘ ʟʘ ʦʧʠʪʥʠ ʞʠʚʦʪʥʠ ï ʛʨ. ʉʣʠʚʥʠʮʘò. 

ɾʠʚʦʪʥʠʪʝ ʦʙʠʪʘʚʘʭʘ ʩʪʘʥʜʘʨʪʥʠ ʧʦʣʠʢʘʨʙʦʥʘʪʥʠ ʢʘʬʝʟʠ ʩ ʪʘʣʘʰ, 

ʦʪʛʦʚʘʨʷʱʠ ʥʘ ISO 9001, ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʢʦʝʪʦ ʩʲʦʪʚʝʪʩʪʚʘ 

ʥʘ ʟʘʢʦʥʦʚʦ ʫʩʪʘʥʦʚʝʥʦʪʦ. ʅʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʪʝ ʞʠʚʦʪʥʠ ʩʘ ʦʩʠʛʫʨʝʥʠ 

ʨʝʛʫʣʠʨʘʥ ʮʠʢʲʣ ʩʚʝʪʣʠʥʘ/ʪʲʤʥʠʥʘ ï 12h/12h, ʢʘʢʪʦ ʠ ʩʚʦʙʦʜʝʥ ʜʦʩʪʲʧ ʜʦ 

ʧʠʪʝʡʥʘ ʚʦʜʘ ʠ ʭʨʘʥʘ. ʍʨʘʥʘʪʘ ʝ ʩʲʩ ʩʝʨʪʠʬʠʢʘʪ ʟʘ ʧʨʦʠʟʭʦʜ ʦʪ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʘʪʘ ʙʘʟʘ ʚ ʂʦʩʪʠʥʙʨʦʜ. ɺʣʘʞʥʦʩʪʪʘ ʠ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʚ 

ʧʦʤʝʱʝʥʠʝʪʦ, ʦʙʠʪʘʚʘʥʦ ʦʪ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʪʝ ʞʠʚʦʪʥʠ, ʙʷʭʘ ʟʘʧʠʩʚʘʥʠ 

ʝʞʝʜʥʝʚʥʦ ʚ ʣʘʙʦʨʘʪʦʨʝʥ ʜʥʝʚʥʠʢ. ʌʘʨʤʘʮʝʚʪʠʯʥʠʷʪ ʬʘʢʫʣʪʝʪ ʥʘ 

ʄʝʜʠʮʠʥʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʉʦʬʠʷ ʧʨʠʪʝʞʘʚʘ ʫʜʦʩʪʦʚʝʨʝʥʠʝ ʟʘ 

ʨʝʛʠʩʪʨʘʮʠʷ ʥʘ ʞʠʚʦʪʥʦʚʲʜʝʥ ʦʙʝʢʪ ˉ 419 ʦʪ 28.12.2012, ʢʘʢʪʦ ʠ 

ʨʘʟʨʝʰʝʥʠʝ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʞʠʚʦʪʥʠ ʚ ʦʧʠʪ (ʩ ʫʯʝʙʥʘ ʮʝʣ) ˉ 74 ʦʪ 

03.12.2012 ʜʦ 03.12.2017,  ʠʟʜʘʜʝʥʠ ʦʪ ɹʲʣʛʘʨʩʢʘʪʘ ʘʛʝʥʮʠʷ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪ 

ʥʘ ʭʨʘʥʠʪʝ (ɹɸɹʍ). ɺʠʚʘʨʠʫʤʲʪ ʥʘ ʌʘʨʤʘʮʝʚʪʠʯʥʠʷ ʬʘʢʫʣʪʝʪ ʝ ʝʞʝʛʦʜʥʦ 

ʧʨʦʚʝʨʷʚʘʥ ʦʪ ʀʟʧʲʣʥʠʪʝʣʥʘʪʘ ʘʛʝʥʮʠʷ ʧʦ ʣʝʢʘʨʩʪʚʘʪʘ (ʀɸʃ) ʠ ɹɸɹʍ. 

 

ʍʠʤʠʢʘʣʠ ʠ ʨʝʘʢʪʠʚʠ 

ʅʘ ʦʩʝʤ ʥʦʚʦʩʠʥʪʝʟʠʨʘʥʠ ʦʨʠʛʠʥʘʣʥʠ ʩʲʝʜʠʥʝʥʠʷ ʩʘ ʧʨʦʚʝʜʝʥʠ 

ʠʟʩʣʝʜʚʘʥʠʷ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʦʩʪʨʘʪʘ ʪʦʢʩʠʯʥʦʩʪ ʠ ʬʘʨʤʘʢʦʣʦʛʠʯʥʠʷ 

ʝʬʝʢʪ. ʉʲʝʜʠʥʝʥʠʷʪʘ ʩʘ ʩʠʥʪʝʟʠʨʘʥʠ ʠ ʧʨʝʜʦʩʪʘʚʝʥʠ ʦʪ ʧʨʦʬ. ɺʝʟʝʥʢʦʚ ʠ 

ʩʲʪʨʫʜʥʠʮʠ ʦʪ ʢʘʪʝʜʨʘ Ăʆʨʛʘʥʠʯʥʘ ʭʠʤʠʷò ʥʘ ʍʠʤʠʢʦʪʝʭʥʦʣʦʛʠʯʥʠʷ ʠ 

ʤʝʪʘʣʫʨʛʠʯʝʥ ʫʥʠʚʝʨʩʠʪʝʪ ï ʉʦʬʠʷ. ʏʝʪʠʨʠ ʦʪ ʥʦʚʦʩʠʥʪʝʟʠʨʘʥʠʪʝ 

ʩʲʝʜʠʥʝʥʠʷ ʩʘ ʜʠʧʝʧʪʠʜʥʠ ʧʨʦʠʟʚʦʜʥʠ ʥʘ 4-ʘʤʠʥʦʧʠʨʠʜʠʥʘ (4-ɸʈ), ʘ 

ʦʩʪʘʥʘʣʠʪʝ ʩʘ ʙʝʥʟʘʟʝʧʠʥʦʚʠ ʜʠʧʝʧʪʠʜʥʠ ʧʨʦʠʟʚʦʜʥʠ. 
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1.1 ʉʠʥʪʝʟ ʥʘ ʭʠʙʨʠʜʥʠ ʩʲʝʜʠʥʝʥʠʷ ʤʝʞʜʫ 4-ɸʈ ʠ ʤʦʜʠʬʠʮʠʨʘʥʠ 

ʜʠʧʝʧʪʠʜʠ ʩ ʦʩʪʘʪʲʢ ʦʪ N-(3,4-ʜʠʭʣʦʨʦʬʝʥʠʣ)-D,L ïAla-OH 

 

ʉʠʥʪʝʟʲʪ ʥʘ ʧʝʧʪʠʜʥʠ ʧʨʦʠʟʚʦʜʥʠ ʥʘ 4-ɸʈ ʝ ʦʩʲʱʝʩʪʚʝʥ ʧʦ TBTU ʤʝʪʦʜ  

(ʌʠʛ. 2). 

 
ʌʠʛʫʨʘ 2. ʉʠʥʪʝʟ ʥʘ ʧʝʧʪʠʜʥʠ ʧʨʦʠʟʚʦʜʥʠ ʥʘ 4-ɸʈ 

 

1.2. ʉʠʥʪʝʟ ʥʘ ʙʝʥʟʘʟʝʧʠʥʦʚʠ ʧʨʦʠʟʚʦʜʥʠ, ʧʨʠ ʢʦʠʪʦ ʙʝʥʟʘʟʝʧʠʥʦʚʠʷʪ 

ʭʝʪʝʨʦʮʠʢʲʣ ʝ ʩʚʲʨʟʘʥ ʩ ʜʠʧʝʧʪʠʜ, ʩʲʜʲʨʞʘʱ N-(3,4-ʜʠʭʣʦʨʦʬʝʥʠʣ)-

D,L-Ala-OH ʚ N-ʢʨʘʷ. 

 

1.2.1. ʉʠʥʪʝʟ ʥʘ ʤʦʜʠʬʠʮʠʨʘʥʠ ʜʠʧʝʧʪʠʜʠ, ʩʲʜʲʨʞʘʱʠ N-(3,4-

ʜʠʭʣʦʨʦʬʝʥʠʣ)-D,L-Ala-OH ʚ N-ʢʨʘʷ 

  

 ɹʝʥʟʘʟʝʧʠʥʦʚʠʪʝ ʧʨʦʠʟʚʦʜʥʠ ʩʘ ʙʠʣʠ ʧʦʣʫʯʝʥʠ ʯʨʝʟ ʢʦʥʜʝʥʟʘʮʠʷ ʥʘ  

ʤʦʜʠʬʠʮʠʨʘʥʠ ʜʠʧʝʧʪʠʜʠ (ʬʠʛ. 3) ʩʲʩ 7,8-ʜʠʤʝʪʦʢʩʠ-1-ʬʝʥʠʣ-2,3,4,5-

ʪʝʪʨʘʭʠʜʨʦ-1H-3-ʙʝʥʟʘʟʝʧʠʥ (ʬʠʛ. 4) ʚ ʧʨʠʩʲʩʪʚʠʝ ʥʘ HBTU ʠ DIPEA ʚ 

ʩʨʝʜʘ ʦʪ CH2Cl2 , ʧʨʠ ʩʪʘʡʥʘ ʪʝʤʧʝʨʘʪʫʨʘ. 
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ʌʠʛʫʨʘ 3. ʉʠʥʪʝʟ ʥʘ ʤʦʜʠʬʠʮʠʨʘʥʠ ʜʠʧʝʧʪʠʜʠ, ʩʲʜʲʨʞʘʱʠ N-(3,4-ʜʠʭʣʦʨʦʬʝʥʠʣ)-

D,L ïAla-OH ʚ N-ʢʨʘʷ 

 
ʌʠʛʫʨʘ 4. ʉʪʨʫʢʪʫʨʘ ʥʘ 7,8-ʜʠʤʝʪʦʢʩʠ-1-ʬʝʥʠʣ-2,3,4,5-ʪʝʪʨʘʭʠʜʨʦ-1H-3-

ʙʝʥʟʘʟʝʧʠʥ 

 

ʇʦʣʫʯʝʥʠʪʝ ʩʲʝʜʠʥʝʥʠʷ (ʬʠʛ. 5) ʩʘ ʩ ʚʠʩʦʢʠ ʜʦʙʠʚʠ (80-90%) ʠ 

ʭʨʦʤʘʪʦʛʨʘʬʩʢʘ ʯʠʩʪʦʪʘ, ʢʦʠʪʦ ʩʘ ʙʠʣʠ ʦʭʘʨʘʢʪʝʨʠʟʠʨʘʥʠ ʯʨʝʟ ʪʦʯʢʘ ʥʘ 

ʪʦʧʝʥʝ ʠ ʲʛʲʣ ʥʘ ʦʧʪʠʯʥʦ ʚʲʨʪʝʥʝ. 

 

 
 

 
ʌʠʛʫʨʘ 5. ɹʝʥʟʘʟʝʧʠʥʦʚʠ ʧʨʦʠʟʚʦʜʥʠ, ʧʨʠ ʢʦʠʪʦ ʙʝʥʟʘʟʝʧʠʥʦʚʠʷ ʭʝʪʝʨʦʮʠʢʲʣ ʝ 

ʩʚʲʨʟʘʥ ʩ ʜʠʧʝʧʪʠʜ, ʩʲʜʲʨʞʘʱ N-(3,4-ʜʠʭʣʦʨʦʬʝʥʠʣ)-D,L-Ala-OH ʚ N-ʢʨʘʷ 



35 
 

 

ʃʝʢʘʨʩʪʚʝʥʠ ʚʝʱʝʩʪʚʘ, ʩʫʙʩʪʘʥʮʠʠ ʠ ʨʝʘʢʪʠʚʠ: 

 

4-AP (Sigma-Aldrich, USA) 

Acetylcholinesterase (Sigma-Aldrich, USA) 

Acetylthiocholine iodide (Sigma-Aldrich, Switzerland) 

Butyrylcholinesterase (Sigma-Aldrich, USA) 

Butyrylthiocholine iodide (Sigma-Aldrich, USA)  

Bis(cyclohexanone)oxaldihydrazone ï Cuprizone (Sigma-Aldrich, Austria) 

5,5ô-dithiobis(2-nitrobenzoic) acid ï DTNB (Sigma-Aldrich, USA) 

Mirtazapine oro 15 mg tabl. (Aurobindo, United Kingdom)  

Nivalin 10 mg/mL amp. (Sopharma, Bulgaria) 

Scopolamine hydrobromide trihydrate (Sigma-Aldrich, India) 
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V.2. ʄʝʪʦʜʠ 

V.2.1. ʆʩʪʨʘ ʪʦʢʩʠʯʥʦʩʪ  

ʆʩʪʨʘ ʪʦʢʩʠʯʥʦʩʪ (LD50) ʝ ʢʦʣʠʯʝʩʪʚʦʪʦ ʚʝʱʝʩʪʚʦ, ʧʨʠʣʦʞʝʥʦ ʥʘʚʝʜʥʲʞ, 

ʢʦʝʪʦ ʧʨʠʯʠʥʷʚʘ ʩʤʲʨʪʪʘ ʥʘ 50% ʦʪ ʦʧʠʪʥʠʪʝ ʞʠʚʦʪʥʠ ʚ ʛʨʫʧʘʪʘ. LD50 ʝ 

ʝʜʠʥ ʦʪ ʥʘʯʠʥʠʪʝ ʟʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʢʨʘʪʢʦʩʨʦʯʥʠʷ ʪʦʢʩʠʯʝʥ ʧʦʪʝʥʮʠʘʣ 

(ʦʩʪʨʘ ʪʦʢʩʠʯʥʦʩʪ) ʥʘ ʚʝʱʝʩʪʚʘʪʘ. ʉʪʦʡʥʦʩʪʠʪʝ ʥʘ LD50 ʤʦʛʘʪ ʜʘ ʩʝ 

ʩʨʘʚʥʷʚʘʪ ʩ ʧʦʤʦʱʪʘ ʥʘ ʩʢʘʣʠ ʟʘ ʪʦʢʩʠʯʥʦʩʪ. ʊʲʡ ʢʘʪʦ ʠʤʘ ʥʷʢʦʣʢʦ 

ʚʲʟʧʨʠʝʪʠ ʟʘ ʫʧʦʪʨʝʙʘ ʩʢʘʣʠ, ʢʦʠʪʦ  ʠʟʧʦʣʟʚʘʪ ʨʘʟʣʠʯʥʠ ʪʝʨʤʠʥʠ ʟʘ 

ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʚʝʱʝʩʪʚʘʪʘ, ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʧʦʩʦʯʚʘ ʚʠʥʘʛʠ 

ʠʟʧʦʣʟʚʘʥʘʪʘ ʦʪ ʠʟʩʣʝʜʦʚʘʪʝʣʷ ʩʢʘʣʘ. ʅʘʡ-ʯʝʩʪʦ ʠʟʧʦʣʟʚʘʥʠ ʚ ʧʨʘʢʪʠʢʘʪʘ 

ʩʘ ñHodge & Sterner Scaleò ʠ ñ Gosselin, Smith & Hodge Scaleò.  

 

ʈʘʟʪʚʦʨʠʪʝ ʩʝ ʧʨʠʛʦʪʚʷʪ ex tempore. ɺʝʱʝʩʪʚʘʪʘ ʩʝ ʧʨʝʪʝʛʣʷʪ ʥʘ 

ʘʥʘʣʠʪʠʯʥʘ ʚʝʟʥʘ ʠ ʪʝʟʠ ʦʪ ʪʷʭ, ʢʦʠʪʦ ʥʝ ʩʝ ʨʘʟʪʚʘʨʷʪ ʚʲʚ ʚʦʜʘ (4-ɸʈ 

ʧʨʦʠʟʚʦʜʥʠ ʠ ʙʝʥʟʘʟʝʧʠʥʦʚʠ ʧʨʦʠʟʚʦʜʥʠ) ʩʝ ʦʩʠʪʥʷʚʘʪ ʧʲʨʚʦʥʘʯʘʣʥʦ 

ʩʘʤʦʩʪʦʷʪʝʣʥʦ, ʘ ʩʣʝʜ ʪʦʚʘ ʩ ʧʦʤʦʱʪʘ ʥʘ 1-2 ʢʘʧʢʠ Tween 80. ʉʣʝʜ 

ʦʤʦʢʨʷʥʝʪʦ ʥʘ ʯʘʩʪʠʮʠʪʝ ʩʝ ʧʨʠʙʘʚʷ ʦʧʨʝʜʝʣʝʥʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʜʝʩʪʠʣʠʨʘʥʘ 

ʚʦʜʘ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʥʝʦʙʭʦʜʠʤʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ. ɺʦʜʦʨʘʟʪʚʦʨʠʤʠʪʝ 

ʚʝʱʝʩʪʚʘ ʢʘʪʦ galantamine, 4-ɸʈ ʠ ʪʝʭʥʠʪʝ ʢʦʤʙʠʥʘʮʠʠ ʩʝ ʦʩʠʪʥʷʚʘʪ ʠ ʩʣʝʜ 

ʪʦʚʘ ʩʝ ʨʘʟʪʚʘʨʷʪ ʚ ʩʲʦʪʚʝʪʥʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʜʝʩʪʠʣʠʨʘʥʘ ʚʦʜʘ. 

 

ɺʝʱʝʩʪʚʘʪʘ ʩʝ ʧʨʠʣʘʛʘʪ ʠʥʪʨʘʧʝʨʠʪʦʥʝʘʣʥʦ (i.p.) ʠʣʠ ʧʝʨʦʨʘʣʥʦ (p.o.) ʚ 

ʢʦʣʠʯʝʩʪʚʦ 0,1 mL/10 g ʪʝʣʝʩʥʦ ʤʘʩʘ (b.w.). ʆʧʠʪʠʪʝ ʩʝ ʧʨʦʚʝʞʜʘʪ ʧʦ ʝʜʥʦ 

ʠ ʩʲʱʦ ʚʨʝʤʝ ʥʘ ʜʝʥʦʥʦʱʠʝʪʦ ʩ ʦʛʣʝʜ ʠʟʙʷʛʚʘʥʝ ʥʘ ʮʠʨʢʘʜʥʠʪʝ ʨʠʪʤʠ. 

ʉʣʝʜ ʚʲʚʝʞʜʘʥʝʪʦ, ʞʠʚʦʪʥʠʪʝ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʟʘ ʧʨʦʤʝʥʠ ʚ ʧʦʚʝʜʝʥʠʝʪʦ ʠ 

ʣʝʪʘʣʝʥ ʠʟʭʦʜ. ʇʨʝʟ ʪʦʚʘ ʚʨʝʤʝ, ʪʝ ʠʤʘʪ ʩʚʦʙʦʜʝʥ ʜʦʩʪʲʧ ʜʦ ʭʨʘʥʘ ʠ ʚʦʜʘ. 

LD50 ʩʪʦʡʥʦʩʪʠʪʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʢʘʪʦ mg/kg b.w. LD50 ʩʪʦʡʥʦʩʪʠʪʝ ʩʘ 

ʦʧʨʝʜʝʣʝʥʠ ʩ ʧʨʦʛʨʘʤʘʪʘ Origin. 

 

V.2.2. In vitro  ʮʠʪʦʪʦʢʩʠʯʥʦʩʪ 

ɿʘ ʦʮʝʥʢʘ ʥʘ ʢʣʝʪʲʯʥʘʪʘ ʚʠʪʘʣʥʦʩʪ ʩʝ ʧʨʦʚʝʞʜʘ MTT-ʪʝʩʪ. ʄʊʊ ʝ 

ʢʦʣʦʨʠʤʝʪʨʠʯʝʥ ʪʝʩʪ ʠ ʩʲʱʥʦʩʪʪʘ ʤʫ ʩʝ ʩʲʩʪʦʠ ʚ ʨʘʟʧʘʜʘʥʝʪʦ ʥʘ ʞʲʣʪʘʪʘ 

ʪʝʪʨʘʟʦʣʦʚʘ ʩʦʣ 3-(4,5-ʜʠʤʝʪʠʣʪʠʘʟʦʣ-2-ʠʣ)-2,5-ʜʠʬʝʥʠʣ ʪʝʪʨʘʟʦʣʦʚ 

ʙʨʦʤʠʜ (ʄʊʊ) ʜʦ ʥʝʨʘʟʪʚʦʨʠʤ ʬʦʨʤʘʟʘʥ, ʢʦʡʪʦ ʝ ʩ ʣʠʣʘʚ ʮʚʷʪ (Mosmann 

1983). ʈʝʘʢʮʠʷʪʘ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʦʪ ʤʠʪʦʭʦʥʜʨʠʘʣʥʠʷ ʝʥʟʠʤ ʩʫʢʮʠʥʘʪ-
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ʜʝʭʠʜʨʦʛʝʥʘʟʘ. ʅʘʡ-ʛʦʣʷʤʦʪʦ ʧʨʝʜʠʤʩʪʚʦ ʥʘ ʧʦʩʦʯʝʥʠʷ ʤʝʪʦʜ ʝ, ʯʝ 

ʩʧʦʤʝʥʘʪʘʪʘ ʨʝʘʢʮʠʷ ʤʦʞʝ ʜʘ ʩʝ ʦʩʲʱʝʩʪʚʠ ʩʘʤʦ ʚ ʞʠʚʠ ʢʣʝʪʢʠ ʩ 

ʬʫʥʢʮʠʦʥʠʨʘʱʠ ʤʠʪʦʭʦʥʜʨʠʠ. ɸʙʩʦʨʙʮʠʷʪʘ ʥʘ ʧʨʦʙʠʪʝ ʧʨʠ 550 nm ʝ 

ʤʷʨʢʘ ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʘ ʬʦʨʤʘʟʘʥʘ ʠ ʩʲʦʪʚʝʪʥʦ ʟʘ ʙʨʦʷ ʥʘ 

ʞʠʟʥʝʩʧʦʩʦʙʥʠʪʝ ʢʣʝʪʢʠ.  

ʆʧʨʝʜʝʣʷ ʩʝ IC50 - ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʘ ʚʝʝɦʩʪʚʦʪʦ, ʥʝʦʙʭʦʜʠʤʘ ʟʘ 50%  

ʠʥʭʠʙʠʨʘʥʝ in vitro. 

ʉʢʨʠʥʠʥʛʦʚʦʪʦ ʪʦʢʩʠʢʦʣʦʛʠʯʥʦ ʧʨʦʫʯʚʘʥʝ  ʝ ʧʨʦʚʝʜʝʥʦ ʚʨ̡ʭʫ ʧʘʥʝʣ ʦʪ 

ʪʨʘʥʩʬʦʨʤʠʨʘʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ ʦʪ ʨʘʟʣʠʯʥʠ ʪʲʢʘʥʠ:  

¶ ʦʪ ʯʦʚʝʰʢʠ ʭʝʧʘʪʦʮʝʣʫʣʘʨʝʥ ʢʘʨʮʠʥʦʤ HEP-G2 ʢʘʪʦ ʤʦʜʝʣ ʥʘ 

ʯʝʨʥʦʜʨʦʙʥʘ ʪʲʢʘʥ;  

¶ ʦʪ ʤʠʰʘ ʥʝʚʨʦʙʣʘʩʪʦʤʘ Neuro-2a ʢʘʪʦ ʤʦʜʝʣ ʥʘ ʥʝʨʚʥʘ ʪʲʢʘʥ;  

¶ ʦʪ ʣʠʤʬʦʙʣʘʩʪʥʘ ʢʨʠʟʘ ʥʘ ʯʦʚʝʰʢʘ ʭʨʦʥʠʯʥʘ ʤʠʝʣʦʣʝʚʢʝʤʠʷ BV-173 

ʢʘʪʦ ʤʦʜʝʣ ʥʘ ʭʝʤʦʧʦʝʪʠʯʥʘ ʪʲʢʘʥ; 

¶ ʝʥʜʦʪʝʣʥʘ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ REN (ʩʘʤʦ ʧʨʠ ʙʝʥʟʘʟʝʧʠʥʦʚʠʪʝ 

ʧʨʦʠʟʚʦʜʥʠ). 

 

ʇʨʦʪʦʢʦʣ: 

1. ʂʣʝʪʲʯʥʘʪʘ ʩʫʩʧʝʥʟʠʷ ʩʝ ʨʘʟʧʨʝʜʝʣʷ ʚ 96-ʷʤʢʦʚʠ  ʧʣʘʢʠ ʚ ʦʙʝʤ ʧʦ 

100 ɛl/ʷʤʢʘ. ɿʘ ʚʩʷʢʘ ʦʪʜʝʣʥʘ ʛʨʫʧʘ ʧʨʦʙʠ, ʚʢʣ. ʥʝʪʨʝʪʠʨʘʥʘʪʘ 

ʢʦʥʪʨʦʣʘ, ʩʝ ʧʨʝʜʚʠʞʜʘʪ ʤʝʞʜʫ 8 ʠ 16 ʷʤʢʠ. ʆʩʪʘʚʷ ʩʝ ʝʜʥʘ ʩʚʦʙʦʜʥʘ 

ʷʤʢʘ ʟʘ ʧʨʘʟʥʘ ʧʨʦʙʘ (ʯʠʩʪʘ ʩʨʝʜʘ ʙʝʟ ʢʣʝʪʢʠ) ʟʘ ʦʧʨʝʜʝʣʷʥʝ 

ʝʢʩʪʠʥʢʮʠʷʪʘ ʥʘ ʯʠʩʪʠʷ ʨʘʟʪʚʦʨ ʧʨʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʪʦ 

ʠʟʤʝʨʚʘʥʝ ʩʣʝʜ ʦʙʨʘʙʦʪʢʘ ʩ ʄʊʊ. 

2. ʇʣʘʢʠʪʝ ʩʝ ʦʩʪʘʚʷʪ ʟʘ 24 ʯʘʩʘ ʚ ʠʥʢʫʙʘʪʦʨ ʧʨʠ 37Áʉ, 5% CO2 ʠ 

ʤʘʢʩʠʤʘʣʥʘ ʚʣʘʞʥʦʩʪ, ʟʘ ʜʘ ʤʦʞʝ ʢʣʝʪʢʠʪʝ ʜʘ ʧʨʝʦʜʦʣʝʷʪ ʩʪʨʝʩʘ ʦʪ 

ʧʨʝʭʚʲʨʣʷʥʝʪʦ ʠ ʦʪʥʦʚʦ ʜʘ ʚʣʷʟʘʪ ʚ ʝʢʩʧʦʥʝʥʮʠʘʣʥʘ ʬʘʟʘ ʥʘ ʨʘʩʪʝʞ.  

3. ʉʣʝʜ ʠʟʪʠʯʘʥʝ ʥʘ 24-ʪʝ ʯʘʩʘ ʩʝ ʧʨʠʛʦʪʚʷʪ ʨʘʟʪʚʦʨʠ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ 

ʚʝʱʝʩʪʚʘ ʩ ʪʘʢʠʚʘ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʯʝ ʧʨʠ ʧʨʠʙʘʚʷʥʝ ʥʘ 2 ɛl ʦʪ ʪʷʭ ʢʲʤ 

100 ɛl ʢʣʝʪʲʯʥʘ ʩʫʩʧʝʥʟʠʷ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʞʝʣʘʥʘʪʘ ʢʨʘʡʥʘ 

ʢʦʥʮʝʥʪʨʘʮʠʷ.  

4. ʇʣʘʢʠʪʝ ʩʝ ʦʩʪʘʚʷʪ ʟʘ 48 ʠʣʠ 72 ʯʘʩʘ ʚ ʠʥʢʫʙʘʪʦʨʘ. 

5. ʉʣʝʜ ʠʟʪʠʯʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥʦʪʦ ʚʨʝʤʝ, ʚʲʚ ʚʩʷʢʘ ʷʤʢʘ ʩʝ ʦʪʧʠʧʝʪʠʨʘʪ 

ʧʦ 10 ɛl ʨʘʟʪʚʦʨ ʥʘ ʄʊʊ.  

6. ʇʣʘʢʘʪʘ ʩʝ ʠʥʢʫʙʠʨʘ 3 ʯʘʩʘ ʧʨʠ 37ώC, 5% CO2 ʠ ʤʘʢʩʠʤʘʣʥʘ 

ʚʣʘʞʥʦʩʪ ʥʘ ʚʲʟʜʫʭʘ.  
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7. ɿʘ ʨʘʟʪʚʘʨʷʥʝ ʥʘ ʦʙʨʘʟʫʚʘʣʠʪʝ ʩʝ ʬʦʨʤʘʟʘʥʦʚʠ ʢʨʠʩʪʘʣʠ, ʚʲʚ ʚʩʷʢʘ 

ʷʤʢʘ ʩʝ ʦʪʧʠʧʝʪʠʨʘʪ ʧʦ 110 L 5% ʨʘʟʪʚʦʨ ʥʘ ʤʨʘʚʯʝʥʘ ʢʠʩʝʣʠʥʘ ʚ 

ʠʟʦʧʨʦʧʠʣʦʚ ʘʣʢʦʭʦʣ ʠ ʩʝ ʨʘʟʙʲʨʢʚʘ ʜʦʙʨʝ ʜʦ ʨʘʟʪʚʘʨʷʥʝ ʥʘ ʚʩʠʯʢʠ 

ʬʦʨʤʘʟʘʥʦʚʠ ʢʨʠʩʪʘʣʠ.  

8. ɺ ʩʚʦʙʦʜʥʘ ʷʤʢʘ ʩʝ ʧʨʠʛʦʪʚʷ ʧʨʘʟʥʘ ʧʨʦʙʘ ʢʘʪʦ ʩʝ ʩʤʝʩʚʘʪ 100 ɛL 

ʭʨʘʥʠʪʝʣʥʘ ʩʨʝʜʘ, 10 ɛL ʨʘʟʪʚʦʨ ʥʘ ʄʊʊ ʠ 110 ɛL 5% pʘʟʪʚʦʨ ʥʘ 

ʤʨʘʚʯʝʥʘ ʢʠʩʝʣʠʥʘ ʚ ʠʟʦʧʨʦʧʠʣʦʚ ʘʣʢʦʭʦʣ. 

9. ʀʟʤʝʨʚʘ ʩʝ ʘʙʩʦʨʙʮʠʷʪʘ ʧʨʠ ʜʲʣʞʠʥʘ ʥʘ ʚʲʣʥʘʪʘ 550 nm ʥʘ ʤʠʢʨʦ-

ELISA-Reader. 

ʇʦʣʫʯʝʥʠʪʝ ʦʧʠʪʥʠ ʨʝʟʫʣʪʘʪʠ ʩʝ ʦʙʨʘʙʦʪʚʘʪ ʯʨʝʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʤʝʪʦʜʠ 

ʩ ʧʦʤʦʱʪʘ ʥʘ ʧʨʦʛʨʘʤʘʪʘ GraphPad Prism 5.0.  

% ʚʠʪʘʣʥʠ ʢʣʝʪʢʠ   = 
ɸ  ʧʨʦʙʘ ï A ʧʨʘʟʥʘ ʧʨʦʙʘ ʭ 100 

ɸ ʢʦʥʪʨʦʣʘï A ʧʨʘʟʥʘ ʧʨʦʙʘ 

Oʧʨʝʜʝʣʷʪ ʩʝ ʩʪʘʥʜʘʨʪʥʠʪʝ ʦʪʢʣʦʥʝʥʠʷ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ. ʇʨʘʚʠ ʩʝ 

ʘʥʘʣʠʟ ʟʘ ʟʥʘʯʠʤʦʩʪʪʘ ʥʘ ʨʘʟʣʠʯʠʷʪʘ ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ ʛʨʫʧʠ ʯʨʝʟ 

ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʪʝʩʪ ʥʘ Mann-Whitney. ʉʣʝʜ ʥʝʣʠʥʝʝʥ 

ʨʝʛʨʝʩʠʦʥʝʥ ʘʥʘʣʠʟ ʩʝ ʧʦʣʫʯʘʚʘ ʛʨʘʬʠʢʘ ʥʘ ʟʘʚʠʩʠʤʦʩʪʪʘ ʢʦʥʮʝʥʪʨʘʮʠʷ-

ʝʬʝʢʪ. ʀʟʚʝʞʜʘ ʩʝ ʠ ʟʘʚʠʩʠʤʦʩʪʪʘ lg ʢʦʥʮʝʥʪʨʘʮʠʷ/ʝʬʝʢʪ, ʦʪ ʢʦʷʪʦ ʩʝ 

ʠʟʯʠʩʣʷʚʘ IC50-ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʦʪʦ ʚʝʱʝʩʪʚʦ ʩʧʨʷʤʦ ʩʲʦʪʚʝʪʥʠʪʝ 

ʢʣʝʪʢʠ. ʆʧʨʝʜʝʣʷ ʩʝ ʠ 95% ʜʦʚʝʨʠʪʝʣʝʥ ʠʥʪʝʨʚʘʣ ʥʘ IC50. 

 

 

V.2.3. ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʧʨʦʮʝʩʠʪʝ ʥʘ ʦʙʫʯʝʥʠʝ ʠ ʧʘʤʝʪ 

V.2.3.1. ʄʝʪʦʜ ʟʘ ʘʢʪʠʚʥʦ ʠʟʙʷʛʚʘʥʝ  

Oʩʥʦʚʥʠ ʧʨʠʥʮʠʧʠ 

ʀʟʧʦʣʟʚʘ ʩʝ ʘʚʪʦʤʘʪʠʯʝʥ ʝʣʝʢʪʨʦʥʝʥ ʘʧʘʨʘʪ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʫʩʣʦʚʥʠ ʠ 

ʙʝʟʫʩʣʦʚʥʠ ʠʟʙʷʛʚʘʥʠʷ ʥʘ ʤʠʰʢʠ (Gemini Avoidance System, San Diego, 

USA). ɸʧʘʨʘʪʲʪ ʨʘʟʧʦʣʘʛʘ ʩ ʜʚʝ ʠʜʝʥʪʠʯʥʠ ʢʘʤʝʨʠ, ʨʘʟʜʝʣʝʥʠ ʩ 

ʘʚʪʦʤʘʪʠʯʥʘ ʚʨʘʪʘ. ɺʲʚ ʚʩʷʢʘ ʢʘʤʝʨʘ ʠʤʘ ʧʦ 8 ʬʦʪʦʢʣʝʪʢʠ, ʯʨʝʟ  ʢʦʠʪʦ ʩʝ 

ʫʩʪʘʥʦʚʷʚʘ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʞʠʚʦʪʥʦʪʦ, ʢʘʢʪʦ ʠ ʩʚʝʪʣʠʥʥʠ ʠ ʟʚʫʢʦʚʠ 

ʛʝʥʝʨʘʪʦʨʠ. ʇʨʝʟ ʨʝʰʝʪʲʯʥʠʷ ʧʦʜ ʥʘ ʘʧʘʨʘʪʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʣʦʞʠ ʰʦʢʦʚ 

ʩʪʠʤʫʣ (ʝʣʝʢʪʨʠʯʝʩʢʠ ʪʦʢ) ʩ ʨʘʟʣʠʯʝʥ ʠʥʪʝʥʟʠʪʝʪ. 

ʀʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʘʢʪʠʚʥʦ ʠʟʙʷʛʚʘʥʝ ʟʘʧʦʯʚʘ ʩ ʧʦʩʪʘʚʷʥʝ ʥʘ ʦʙʝʢʪʘ ʚ ʝʜʥʘʪʘ 

ʢʘʤʝʨʘ ʥʘ ʘʧʘʨʘʪʘ, ʩʣʝʜ ʢʦʝʪʦ ʥʘ ʞʠʚʦʪʥʦʪʦ ʩʝ ʧʨʝʜʦʩʪʘʚʷ ʚʲʟʤʦʞʥʦʩʪ 
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ʩʚʦʙʦʜʥʦ ʜʘ ʩʝ ʜʚʠʞʠ ʚ ʘʧʘʨʘʪʘ ï ʧʝʨʠʦʜ ʥʘ ʘʢʣʠʤʘʪʠʟʘʮʠʷ. ʇʦ ʚʨʝʤʝ ʥʘ 

ʘʢʣʠʤʘʪʠʟʘʮʠʦʥʥʠʷ ʧʝʨʠʦʜ ʠ ʜʚʝʪʝ ʢʘʤʝʨʠ ʩʘ ʦʩʚʝʪʝʥʠ. ʉʣʝʜ ʠʟʪʠʯʘʥʝʪʦ 

ʥʘ ʪʦʟʠ ʧʝʨʠʦʜ, ʚ ʢʘʤʝʨʘʪʘ ʚ ʢʦʷʪʦ ʝ ʞʠʚʦʪʥʦʪʦ ʩʚʝʪʣʠʥʘʪʘ ʠʟʛʘʩʚʘ, ʘ ʚ 

ʜʨʫʛʘʪʘ ʢʘʤʝʨʘ ʩʝ ʚʢʣʶʯʚʘʪ ʩʚʝʪʣʠʥʘ ʠ ʟʚʫʢ, ʢʦʠʪʦ ʩʘ ʫʩʣʦʚʥʠ ʩʪʠʤʫʣʠ 

(conditioned stimulus ï CS). ʆʪ ʪʦʟʠ ʤʦʤʝʥʪ ʟʘʧʦʯʚʘ ʜʘ ʩʝ ʦʪʙʨʦʷʚʘ ʚʨʝʤʝʪʦ 

ʟʘ ʝʜʥʦ ʠʟʧʠʪʚʘʥʝ. ɸʢʦ ʞʠʚʦʪʥʦʪʦ ʧʨʝʤʠʥʝ ʧʦ ʪʦʚʘ ʚʨʝʤʝ ʚ ʜʨʫʛʘʪʘ 

ʢʘʤʝʨʘ, ʩʦʬʪʫʝʨʲʪ ʨʝʛʠʩʪʨʠʨʘ ʦʪʛʦʚʦʨʘ ʢʘʪʦ avoided ʠ ʩʝ ʧʨʝʤʠʥʘʚʘ 

ʘʚʪʦʤʘʪʠʯʥʦ ʢʲʤ ʩʣʝʜʚʘʱʦʪʦ ʠʟʧʠʪʚʘʥʝ ʩʲʩ ʩʲʱʠʪʝ ʧʘʨʘʤʝʪʨʠ. ɺ ʩʣʫʯʘʡ, 

ʯʝ ʞʠʚʦʪʥʦʪʦ ʥʝ ʧʨʝʤʠʥʝ, ʜʨʫʛʘʪʘ ʢʘʤʝʨʘ ʦʩʪʘʚʘ ʦʩʚʝʪʝʥʘ, ʘ ʚ ʢʘʤʝʨʘʪʘ, ʚ 

ʢʦʷʪʦ ʝ ʤʠʰʢʘʪʘ ʩʝ ʚʢʣʶʯʚʘ ʠ ʙʝʟʫʩʣʦʚʥʠʷʪ ʩʪʠʤʫʣ (unconditioned stimulus 

- US) ï ʝʣʝʢʪʨʠʯʝʩʢʠ ʪʦʢ ʩ ʦʧʨʝʜʝʣʝʥ ʠʥʪʝʥʟʠʪʝʪ ʠ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ. 

ʈʝʛʠʩʪʨʠʨʘ ʩʝ ʦʪʛʦʚʦʨ escaped,  ʘʢʦ ʤʠʰʢʘʪʘ ʧʨʝʤʠʥʝ ʚ ʦʩʚʝʪʝʥʘʪʘ ʢʘʤʝʨʘ 

ʧʨʝʟ ʪʝʟʠ 5 ʩʝʢʫʥʜʠ. ɸʢʦ ʞʠʚʦʪʥʦʪʦ ʥʝ ʧʨʝʤʠʥʝ ʚ ʜʨʫʛʘʪʘ ʢʘʤʝʨʘ ʩʣʝʜ 

ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʫʩʣʦʚʥʠʷ ʠ ʙʝʟʫʩʣʦʚʥʠʷ ʩʪʠʤʫʣʠ, ʘʧʘʨʘʪʲʪ ʨʝʛʠʩʪʨʠʨʘ 

ʣʠʧʩʘ ʥʘ ʦʪʛʦʚʦʨ -  no response. ʉʚʝʪʣʠʥʘʪʘ ʦʩʪʘʚʘ ʚʢʣʶʯʝʥʘ ʧʦ ʚʨʝʤʝ ʥʘ 

ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʰʦʢʦʚʠʷ ʩʪʠʤʫʣ. ʄʝʞʜʫ ʦʪʜʝʣʥʠʪʝ ʩʝʩʠʠ ʠʤʘ ʠʥʪʝʨʚʘʣ 

(Inter Trial Interval ï ITI), ʧʨʝʟ ʢʦʡʪʦ ʢʘʤʝʨʠʪʝ ʥʝ ʩʘ ʦʩʚʝʪʝʥʠ, ʥʝ ʩʝ 

ʧʨʠʣʘʛʘʪ ʩʪʠʤʫʣʠ ʠ ʞʠʚʦʪʥʦʪʦ ʩʚʦʙʦʜʥʦ ʤʦʞʝ ʜʘ ʩʝ ʜʚʠʞʠ ʚ ʘʧʘʨʘʪʘ 

(Sparkman et al., 2005).  

 

 
ɸʧʘʨʘʪ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʘʢʪʠʚʥʦ ʠ ʧʘʩʠʚʥʦ ʠʟʙʷʛʚʘʥʝ 

 

Active avoidance ʩʣʝʜ ʝʜʥʦʢʨʘʪʥʦ ʧʨʠʣʘʛʘʥʝ ʥʘ ʚʝʱʝʩʪʚʘʪʘ ʧʨʠ ʤʠʰʢʠ 

ʙʝʟ ʠʥʜʫʮʠʨʘʥ ʧʘʤʝʪʦʚ ʜʝʬʠʮʠʪ 

ʊʝʩʪʲʪ ʟʘ ʘʢʪʠʚʥʦ ʠʟʙʷʛʚʘʥʝ ʩʝ ʧʨʦʚʝʞʜʘ ʚ ʪʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʜʥʠ. 

ʇʲʨʚʠʷʪ ʜʝʥ ʩʝ ʧʨʦʚʝʞʜʘ ʦʙʫʯʠʪʝʣʥʘ ʩʝʩʠʷ ʥʘ 7 ʛʨʫʧʠ ʞʠʚʦʪʥʠ  (n=6, 

ʦʙʱʦ 42) ʤʲʞʢʠ ʤʠʰʢʠ ʩʲʩ ʩʨʝʜʥʘ ʤʘʩʘ 25-32 g, ʦʪʛʣʝʞʜʘʥʠ ʧʨʠ 

ʩʪʘʥʜʘʨʪʥʠ ʣʘʙʦʨʘʪʦʨʥʠ ʫʩʣʦʚʠʷ.  ʇʝʨʠʦʜʲʪ ʟʘ ʘʢʣʠʤʘʪʠʟʘʮʠʷ ʧʨʠ ʚʩʠʯʢʠ 
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ʛʨʫʧʠ ʝ 20 ʩʝʢʫʥʜʠ, ʚʨʝʤʝʪʦ ʟʘ ʝʜʥʦ ʠʟʧʠʪʚʘʥʝ, ʢʘʢʪʦ ʠ  ITI   ʩʘ ʧʦ 10 

ʩʝʢʫʥʜʠ. ʅʘ ʚʩʷʢʦ ʞʠʚʦʪʥʦ ʩʝ ʧʨʠʣʘʛʘ ʩʝʨʠʷ ʦʪ 20 ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ 

ʠʟʧʠʪʚʘʥʠʷ, ʚʩʷʢʦ ʦʪ ʢʦʠʪʦ ʚʢʣʶʯʚʘ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʫʩʣʦʚʥʠ (ʩʚʝʪʣʠʥʘ ï 

15W ʠ ʟʚʫʢ 3000 Hz, 50%) ʠ ʙʝʟʫʩʣʦʚʥʠ (ʪʦʢ ï 1,5 mA) ʩʪʠʤʫʣʠ. 

ʉʚʝʪʣʠʥʘʪʘ ʩʝ ʚʢʣʶʯʚʘ ʟʘ 10 ʩʝʢʫʥʜʠ, ʘ ʝʣʝʢʪʨʠʯʝʩʢʠʷʪ ʩʪʠʤʫʣ ʟʘ 5 

ʩʝʢʫʥʜʠ. ʅʘ ʩʣʝʜʚʘʱʠʷ ʜʝʥ ʚʝʱʝʩʪʚʘʪʘ ʩʝ ʧʨʠʣʘʛʘʪ i.p. ʚ ʜʦʟʘ 1/20 ʦʪ LD50 

ʠ 2 ʯʘʩʘ ʩʣʝʜ ʪʦʚʘ ʩʝ ʧʨʦʚʝʞʜʘ ʪʝʩʪʲʪ ʟʘ ʘʢʪʠʚʥʦ ʠʟʙʷʛʚʘʥʝ ʧʨʠ ʦʧʠʩʘʥʠʪʝ 

ʫʩʣʦʚʠʷ. ʉʣʝʜ 24 ʯʘʩʘ ʩʝ ʧʨʦʚʝʞʜʘ ʦʱʝ ʝʜʥʦ ʠʟʧʠʪʚʘʥʝ ʧʨʠ ʩʲʱʠʪʝ 

ʫʩʣʦʚʠʷ (Sparkman et al., 2005).  

 

Active avoidance ʩʣʝʜ ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʠʣʘʛʘʥʝ ʥʘ ʚʝʱʝʩʪʚʘʪʘ ʧʨʠ 

ʤʠʰʢʠ ʩʲʩ ʩʢʦʧʦʣʘʤʠʥ-ʠʥʜʫʮʠʨʘʥ ʧʘʤʝʪʦʚ ʜʝʬʠʮʠʪ 

 

ɽʢʩʧʝʨʠʤʝʥʪʲʪ ʝ ʧʨʦʚʝʜʝʥ ʩ ʤʲʞʢʠ ʤʠʰʢʠ, ʣʠʥʠʷ ʅ, ʨʘʟʜʝʣʝʥʠ ʚ 11 ʛʨʫʧʠ 

(n=6, ʦʙʱʦ 66) ʩ ʤʘʩʘ 25-33 g, ʦʪʛʣʝʞʜʘʥʠ ʧʨʠ ʩʪʘʥʜʘʨʪʥʠ ʣʘʙʦʨʘʪʦʨʥʠ 

ʫʩʣʦʚʠʷ. ʀʟʩʣʝʜʚʘʥʠʪʝ ʚʝʱʝʩʪʚʘ ʩʘ ʧʨʠʣʘʛʘʥʠ ʚ 12 ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʜʥʠ ʚ 

ʜʦʟʘ 1/20 ʦʪ LD50 ʥʘ ʩʲʦʪʚʝʪʥʦʪʦ ʚʝʱʝʩʪʚʦ, ʘ ʟʘ ʠʥʜʫʮʠʨʘʥʝ ʥʘ ʧʘʤʝʪʦʚ 

ʜʝʬʠʮʠʪ ʝ ʧʨʠʣʘʛʘʥ scopolamine ʚ ʜʦʟʘ 3 mg/kg ʥʘ 1-ʚʠ, 5-ʪʠ ʠ 12-ʪʠ ʜʝʥ. 

ʅʘ ʚʩʷʢʦ ʞʠʚʦʪʥʦ ʩʝ ʧʨʠʣʘʛʘ ʩʝʨʠʷ ʦʪ 20 ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʠʟʧʠʪʚʘʥʠʷ, 

ʚʩʷʢʦ ʦʪ ʢʦʠʪʦ ʚʢʣʶʯʚʘ ʫʩʣʦʚʥʠ (ʩʚʝʪʣʠʥʘ ï 15W ʠ ʟʚʫʢ 3000 Hz, 50%) ʠ 

ʙʝʟʫʩʣʦʚʥʠ (ʪʦʢ ï 1 mA) ʩʪʠʤʫʣʠ. ʉʣʝʜ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʝʜʥʘ ʦʙʫʯʠʪʝʣʥʘ 

ʩʝʨʠʷ ʦʪ 20 ʠʟʧʠʪʚʘʥʠʷ ʥʘ ʚʩʷʢʘ ʝʜʥʘ ʦʪ  ʛʨʫʧʠʪʝ ʙʝʟ ʧʨʠʣʘʛʘʥʝ ʥʘ 

ʚʝʱʝʩʪʚʘʪʘ, ʚʩʷʢʘ ʛʨʫʧʘ ʧʦʣʫʯʘʚʘ ʧʦ ʝʜʥʘ ʪʘʢʘʚʘ ʩʝʨʠʷ ʥʘ ʜʝʥ ʚ 

ʩʣʝʜʚʘʱʠʪʝ ʧʝʪ ʜʥʠ (1-ʚʠ ʜʦ 5-ʪʠ ʜʝʥ) ʩʣʝʜ ʧʨʠʣʘʛʘʥʝ ʥʘ ʚʝʱʝʩʪʚʘʪʘ. 

ʀʟʩʣʝʜʚʘʥʠʪʝ ʩʲʝʜʠʥʝʥʠʷ ʩʘ ʧʨʠʣʘʛʘʥʠ i.p. 30 ʤʠʥʫʪʠ ʧʨʝʜʠ ʧʨʦʚʝʞʜʘʥʝʪʦ 

ʥʘ ʘʢʪʠʚʥʦʪʦ ʠʟʙʷʛʚʘʥʝ ʦʪ 1-ʚʠ ʜʦ 5-ʪʠ ʜʝʥ, ʩʣʝʜ ʢʦʝʪʦ ʧʨʝʟ ʩʣʝʜʚʘʱʠʪʝ 7 

ʜʥʠ ʩʘ ʠʥʞʝʢʪʠʨʘʥʠ ʩʘʤʦ ʚʝʱʝʩʪʚʘʪʘ ʚ ʩʲʱʘʪʘ ʜʦʟʘ ʙʝʟ ʧʨʦʚʝʞʜʘʥʝ ʥʘ 

ʪʝʩʪʘ ʟʘ ʘʢʪʠʚʥʦ ʠʟʙʷʛʚʘʥʝ. ɿʘ ʠʥʜʫʮʠʨʘʥʝ ʥʘ ʧʘʤʝʪʦʚ ʜʝʬʠʮʠʪ ʩʝ ʧʨʠʣʘʛʘ 

scopolamine i.p. ʥʘ 1-ʚʠ, 5-ʪʠ ʠ 12-ʪʠ ʜʝʥ 30 ʤʠʥʫʪʠ ʩʣʝʜ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ 

ʚʝʱʝʩʪʚʘʪʘ, ʢʘʪʦ ʠʟʧʠʪʚʘʥʝʪʦ ʩʝ ʠʟʚʲʨʰʚʘ 30 ʤʠʥʫʪʠ ʩʣʝʜ ʠʥʞʝʢʪʠʨʘʥʝ ʥʘ 

scopolamine. ʉʣʝʜ ʧʝʪʜʥʝʚʥʦʪʦ ʦʙʫʯʝʥʠʝ ʩʣʝʜʚʘʪ ʩʝʜʝʤ ʜʥʠ ʙʝʟ 

ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʘʢʪʠʚʥʦʪʦ ʠʟʙʷʛʚʘʥʝ ʠ ʥʘ 12-ʪʠ ʜʝʥ ʩʝ ʧʨʦʚʝʞʜʘ ʝʜʥʘ ʩʝʨʠʷ 

ʧʨʠ ʛʦʨʝʦʧʠʩʘʥʠʪʝ ʫʩʣʦʚʠʷ, ʟʘ ʜʘ ʩʝ ʦʮʝʥʠ ʩʪʝʧʝʥʪʘ ʥʘ ʟʘʜʲʨʞʘʥʝ ʥʘ ʚʝʯʝ 

ʫʩʚʦʝʥʘʪʘ ʟʘʜʘʯʘ ʚ ʧʘʤʝʪʪʘ ï retention trial (Markov et al., 1994).  
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V.2.3.2. ʄʝʪʦʜ ʟʘ ʧʘʩʠʚʥʦ ʦʙʫʯʝʥʠʝ 

Oʩʥʦʚʥʠ ʧʨʠʥʮʠʧʠ 

ʀʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʧʘʩʠʚʥʦ ʠʟʙʷʛʚʘʥʝ ʟʘʧʦʯʚʘ ʩ ʧʦʩʪʘʚʷʥʝ ʥʘ ʦʙʝʢʪʘ ʚ ʝʜʥʘʪʘ 

ʢʘʤʝʨʘ ʥʘ ʘʧʘʨʘʪʘ (Gemini Avoidance System), ʩʣʝʜ ʢʦʝʪʦ ʥʘ ʞʠʚʦʪʥʦʪʦ ʩʝ 

ʧʨʝʜʦʩʪʘʚʷ ʚʲʟʤʦʞʥʦʩʪ ʩʚʦʙʦʜʥʦ ʜʘ ʩʝ ʜʚʠʞʠ ʚ ʘʧʘʨʘʪʘ ï ʧʝʨʠʦʜ ʥʘ 

ʘʢʣʠʤʘʪʠʟʘʮʠʷ. ʇʦ ʚʨʝʤʝ ʥʘ ʘʢʣʠʤʘʪʠʟʘʮʠʦʥʥʠʷ ʧʝʨʠʦʜ ʠ ʜʚʝʪʝ ʢʘʤʝʨʠ ʩʘ 

ʦʩʚʝʪʝʥʠ. ʉʣʝʜ ʠʟʪʠʯʘʥʝʪʦ ʥʘ ʪʦʟʠ ʧʝʨʠʦʜ, ʢʘʤʝʨʘʪʘ ʚ ʢʦʷʪʦ ʝ ʞʠʚʦʪʥʦʪʦ 

ʦʩʪʘʚʘ ʦʩʚʝʪʝʥʘ, ʘ ʚ ʜʨʫʛʘʪʘ ʢʘʤʝʨʘ ʩʚʝʪʣʠʥʘʪʘ ʠʟʛʘʩʚʘ. ʆʪ ʪʦʟʠ ʤʦʤʝʥʪ 

ʟʘʧʦʯʚʘ ʜʘ ʩʝ ʦʪʙʨʦʷʚʘ ʚʨʝʤʝʪʦ ʟʘ ʝʜʥʦ ʠʟʧʠʪʚʘʥʝ. ʇʦʚʝʯʝʪʦ ʧʦʨʦʜʠ ʤʠʰʢʠ 

ʛʝʥʝʪʠʯʥʦ ʧʨʝʜʧʦʯʠʪʘʪ ʪʲʤʥʠʥʘʪʘ ʧʨʝʜ ʩʚʝʪʣʠʥʘʪʘ ʠ ʟʘʪʦʚʘ ʪʝ ʙʲʨʟʦ 

ʧʨʝʤʠʥʘʚʘʪ ʚ ʪʲʤʥʘʪʘ ʢʘʤʝʨʘ ʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ ʩʪʘʥʮʠʷ. ɺʝʜʥʲʞ 

ʚʣʝʟʣʠ ʚ ʪʲʤʥʘʪʘ ʢʘʤʝʨʘ, ʚʨʘʪʘʪʘ ʤʝʞʜʫ ʜʚʝʪʝ ʢʘʤʝʨʠ ʩʝ ʟʘʪʚʘʨʷ ʠ ʩʝ 

ʧʨʠʣʘʛʘ ʝʜʠʥʠʯʝʥ ʙʝʟʫʩʣʦʚʝʥ ʝʣʝʢʪʨʦʰʦʢʦʚ ʩʪʠʤʫʣ (unconditioned stimulus 

ï US) ʥʘ ʢʨʘʢʘ ʧʨʝʟ ʨʝʰʝʪʢʘʪʘ ʥʘ ʧʦʜʘ. ʉʠʣʘʪʘ ʥʘ ʰʦʢʦʚʠʷ ʩʪʠʤʫʣ ʪʨʷʙʚʘ 

ʜʘ ʙʲʜʝ ʤʠʥʠʤʘʣʥʘ, ʥʝʦʙʭʦʜʠʤʘ ʟʘ ʧʦʨʘʞʜʘʥʝ ʥʘ ʪʨʝʧʚʘʥʝ ʠ ʚʦʢʘʣʠʟʘʮʠʷ. 

ɾʠʚʦʪʥʦʪʦ ʪʨʷʙʚʘ ʜʘ ʦʩʪʘʥʝ ʚ ʪʲʤʥʘʪʘ ʢʘʤʝʨʘ ʟʘ ʦʱʝ 10 ʩʝʢʫʥʜʠ, ʢʦʠʪʦ ʤʫ 

ʧʦʟʚʦʣʷʚʘʪ ʜʘ ʥʘʧʨʘʚʠ ʚʨʲʟʢʘ ʤʝʞʜʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʢʘʤʝʨʘʪʘ ʠ 

ʰʦʢʦʚʠʷ ʩʪʠʤʫʣ. ʉʣʝʜ ʪʦʚʘ ʤʠʰʢʘʪʘ ʩʝ ʚʨʲʱʘ ʚ ʩʚʦʷʪʘ ʢʣʝʪʢʘ. ɼʚʘʜʝʩʝʪ ʠ 

ʯʝʪʠʨʠ ʯʘʩʘ ʧʦ-ʢʲʩʥʦ ʦʙʝʢʪʲʪ ʩʝ ʠʟʚʘʞʜʘ ʦʪ ʢʣʝʪʢʘʪʘ ʠ ʩʝ ʧʦʩʪʘʚʷ ʚ 

ʦʩʚʝʪʝʥʘʪʘ ʢʘʤʝʨʘ ʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ ʩʪʘʥʮʠʷ GEMINI ʢʘʪʦ 

ʨʘʟʜʝʣʠʪʝʣʥʘʪʘ ʚʨʘʪʘ ʝ ʦʩʪʘʚʝʥʘ ʦʪʚʦʨʝʥʘ.  ʉʦʬʪʫʝʨʲʪ GEMINI ʟʘʧʠʩʚʘ 

ʣʘʪʝʥʪʥʦʩʪʪʘ ʥʘ ʦʙʝʢʪʘ ʧʨʠ ʚʣʠʟʘʥʝ ʚ ʪʲʤʥʘʪʘ ʢʘʤʝʨʘ ï ʢʨʠʪʝʨʠʡ ʟʘ 

ʦʮʝʥ̫ʚʘʥʝ ʥʘ ʧʘʤʝʪʪʘ ʥʘ ʞʠʚʦʪʥʦʪʦ ʟʘ ʥʝʛʦʚʠʷ ʦʪʙʣʲʩʢʚʘʱ ʦʧʠʪ ʦʪ 

ʧʨʝʜʥʠʷ ʜʝʥ. 

ʃʘʪʝʥʪʥʦ ʚʨʝʤʝ ï ʚʨʝʤʝʚʠ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʧʨʠʣʘʛʘʥʝ ʥʘ  ʦʧʨʝʜʝʣʝʥ 

ʩʪʠʤʫʣ ʠ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʦʪʛʦʚʦʨ. 

 

Passive avoidance ʩʣʝʜ ʝʜʥʦʢʨʘʪʥʦ ʧʨʠʣʘʛʘʥʝ ʥʘ ʚʝʱʝʩʪʚʘʪʘ 

ʀʟʧʦʣʟʚʘ ʩʝ ʤʫʩʢʘʨʠʥʦʚʠʷʪ ʘʥʪʘʛʦʥʠʩʪ scopolamine ʟʘ ʧʨʝʜʠʟʚʠʢʚʘʥʝ ʥʘ 

ʢʦʛʥʠʪʠʚʥʘ ʜʠʩʬʫʥʢʮʠʷ, ʥʘʙʣʶʜʘʚʘʥʘ ʧʨʠ ʜʝʤʝʥʮʠʷ ʠ ɹɸ. ʇʘʩʠʚʥʦʪʦ 

ʠʟʙʷʛʚʘʥʝ ʧʨʠ ʪʦʟʠ ʤʦʜʝʣ ʩʝ ʠʟʧʠʪʚʘ ʚ ʪʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʜʥʠ. ʇʲʨʚʠʷʪ 

ʜʝʥ ʥʘ 7 ʛʨʫʧʠ (n=6, ʦʙʱʦ 42) ʤʲʞʢʠ ʤʠʰʢʠ ʩʲʩ ʩʨʝʜʥʘ ʤʘʩʘ 25-32 g, 

ʦʪʛʣʝʞʜʘʥʠ ʧʨʠ ʩʪʘʥʜʘʨʪʥʠ ʣʘʙʦʨʘʪʦʨʥʠ ʫʩʣʦʚʠʷ, ʩʝ ʧʨʦʚʝʞʜʘ ʝʜʥʦ 

ʠʟʧʠʪʚʘʥʝ ʟʘ ʧʘʩʠʚʥʦ ʠʟʙʷʛʚʘʥʝ ʙʝʟ ʧʨʠʣʘʛʘʥʝ ʥʘ ʚʝʱʝʩʪʚʘʪʘ ʩ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ 300 ʩʝʢʫʥʜʠ ï acquisition trial ï ʠʟʧʠʪʚʘʥʝ ʟʘ ʟʘʫʯʘʚʘʥʝ ʥʘ 

ʥʦʚʘ ʠʥʬʦʨʤʘʮʠʷ. ɺ ʢʘʤʝʨʘʪʘ, ʚ ʢʦʷʪʦ ʝ ʞʠʚʦʪʥʦʪʦ ʩʝ ʚʢʣʶʯʚʘʪ ʩʚʝʪʣʠʥʘ 

(15W) ʠ ʟʚʫʢ (3000Hz, 50%) ʠ ʧʨʠ ʧʨʝʤʠʥʘʚʘʥʝ ʚ ʪʲʤʥʘʪʘ ʢʘʤʝʨʘ, ʚʨʘʪʘʪʘ 
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ʩʣʝʜ ʥʝʛʦ ʩʝ ʟʘʪʚʘʨʷ. ʉʣʝʜ 5 ʩʝʢʫʥʜʠ (US Delay) ʩʝ ʧʨʠʣʘʛʘ ʝʜʠʥʠʯʝʥ 

ʝʣʝʢʪʨʦʰʦʢʦʚ ʩʪʠʤʫʣ (US) ʩ ʠʥʪʝʥʟʠʪʝʪ 1mA ʠ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ 5 

ʩʝʢʫʥʜʠ (US Duration). ʅʘ ʚʪʦʨʠʷ ʜʝʥ 5 ʤʠʥʫʪʠ ʩʣʝʜ i.p. ʧʨʠʣʘʛʘʥʝ ʥʘ 

scopolamine ʚ ʜʦʟʘ 3 mg/kg, ʚʩʷʢʘ ʦʪ ʤʠʰʢʠʪʝ ʦʪʥʦʚʦ ʩʝ ʧʦʩʪʘʚʷ ʚ ʩʚʝʪʣʘʪʘ 

ʢʘʤʝʨʘ ʥʘ ʘʧʘʨʘʪʘ ʠ ʩʣʝʜ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʠʟʧʠʪʚʘʥʝ ʩʲʩ ʩʲʱʠʪʝ 

ʧʘʨʘʤʝʪʨʠ ʩʝ ʦʪʯʠʪʘ ʚʣʠʷʥʠʝʪʦ ʥʘ scopolamine ʚʲʨʭʫ ʫʩʚʦʷʚʘʥʝʪʦ ʥʘ 

ʟʘʜʘʯʘʪʘ. ʉʣʝʜ ʪʦʚʘ ʤʠʰʢʠʪʝ ʩʝ ʚʨʲʱʘʪ ʚ ʩʚʦʠʪʝ ʢʣʝʪʢʠ. 24 ʯʘʩʘ ʧʦ-ʢ̡ʩʥʦ, 

ʞʠʚʦʪʥʦʪʦ ʦʪʥʦʚʦ ʩʝ ʧʦʩʪʘʚʷ ʚ ʩʚʝʪʣʘʪʘ ʢʘʤʝʨʘ ʥʘ ʘʧʘʨʘʪʘ ʠ ʩʝ ʧʨʦʚʝʞʜʘ 

ʠʟʧʠʪʚʘʥʝ ʧʨʠ ʩʲʱʠʪʝ ʫʩʣʦʚʠʷ ʟʘ ʦʮʝʥʷʚʘʥʝ  ʥʘ ʩʪʝʧʝʥʪʘ ʥʘ ʟʘʜʲʨʞʘʥʝ ʥʘ 

ʚʝʯʝ ʫʩʚʦʝʥʘʪʘ ʟʘʜʘʯʘ ʚ ʧʘʤʝʪʪʘ ï retention trial. ʀʟʩʣʝʜʚʘʥʠʪʝ ʚʝʱʝʩʪʚʘ ʚ 

ʜʦʟʘ 1/20 ʦʪ LD50 ʩʘ ʧʨʠʣʦʞʝʥʠ i.p. 90 ʤʠʥʫʪʠ ʧʨʝʜʠ ʧʦʩʣʝʜʥʦʪʦ 

ʠʟʧʠʪʚʘʥʝ (Vogel, 2002; Lee et al., 2017). 

 

Passive avoidance ʩʣʝʜ ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʠʣʘʛʘʥʝ ʥʘ ʚʝʱʝʩʪʚʘʪʘ 

ɽʢʩʧʝʨʠʤʝʥʪʲʪ ʝ ʧʨʦʚʝʜʝʥ ʩ ʤʲʞʢʠ ʤʠʰʢʠ, ʣʠʥʠʷ ʅ, ʨʘʟʜʝʣʝʥʠ ʚ 10 ʛʨʫʧʠ 

(n=8, ʦʙʱʦ 80) ʩ ʪʝʛʣʦ 25-33 g, ʦʪʛʣʝʞʜʘʥʠ ʧʨʠ ʩʪʘʥʜʘʨʪʥʠ ʣʘʙʦʨʘʪʦʨʥʠ 

ʫʩʣʦʚʠʷ. ʀʟʩʣʝʜʚʘʥʠʪʝ ʚʝʱʝʩʪʚʘ ʩʘ ʧʨʠʣʘʛʘʥʠ i.p. 12 ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʜʥʠ ʚ 

ʜʦʟʘ 1/20 ʦʪ LD50 ʥʘ ʩʲʦʪʚʝʪʥʦʪʦ ʚʝʱʝʩʪʚʦ, ʘ scopolamine ʝ ʧʨʠʣʘʛʘʥ ʚ 

ʜʦʟʘ 3 mg/kg. ɺ ʢʘʤʝʨʘʪʘ, ʚ ʢʦʷʪʦ ʝ ʞʠʚʦʪʥʦʪʦ, ʩʝ ʚʢʣʶʯʚʘʪ ʩʚʝʪʣʠʥʘ 

(15W) ʠ ʟʚʫʢ (3000 Hz, 50%) ʠ ʧʨʠ ʧʨʝʤʠʥʘʚʘʥʝ ʚ ʪʲʤʥʘʪʘ ʢʘʤʝʨʘ, ʚʨʘʪʘʪʘ 

ʩʣʝʜ ʥʝʛʦ ʩʝ ʟʘʪʚʘʨʷ. ʉʣʝʜ 5 ʩʝʢʫʥʜʠ ʩʝ ʧʨʠʣʘʛʘ ʝʜʠʥʠʯʝʥ ʰʦʢʦʚ ʩʪʠʤʫʣ ʩ 

ʠʥʪʝʥʟʠʪʝʪ 1mA ʠ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ 5 ʩʝʢʫʥʜʠ. ʉʣʝʜ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ 

ʝʜʥʦ ʦʙʫʯʠʪʝʣʥʦ ʠʟʧʠʪʚʘʥʝ ʥʘ ʚʩʠʯʢʠ ʛʨʫʧʠ ʞʠʚʦʪʥʠ  ʙʝʟ ʧʨʠʣʘʛʘʥʝ ʥʘ 

ʚʝʱʝʩʪʚʘʪʘ, ʚʩʷʢʦ ʞʠʚʦʪʥʦ ʧʦʣʫʯʘʚʘ ʧʦ ʝʜʥʦ ʠʟʧʠʪʚʘʥʝ ʥʘ ʜʝʥ ʚ 

ʩʣʝʜʚʘʱʠʪʝ ʧʝʪ ʜʥʠ (1-ʚʠ ʜʦ 5-ʪʠ ʜʝʥ) ʩ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ 300 ʩʝʢʫʥʜʠ. 

ʀʟʩʣʝʜʚʘʥʠʪʝ ʩʲʝʜʠʥʝʥʠʷ ʩʘ ʧʨʠʣʘʛʘʥʠ i.p. 30 ʤʠʥʫʪʠ ʧʨʝʜʠ ʧʨʦʚʝʞʜʘʥʝʪʦ 

ʥʘ ʧʘʩʠʚʥʦʪʦ ʠʟʙʷʛʚʘʥʝ ʦʪ 1-ʚʠ ʜʦ 5-ʪʠ ʜʝʥ, ʩʣʝʜ ʢʦʝʪʦ ʧʨʝʟ ʩʣʝʜʚʘʱʠʪʝ 7 

ʜʥʠ ʩʘ ʠʥʞʝʢʪʠʨʘʥʠ ʩʘʤʦ ʚʝʱʝʩʪʚʘʪʘ ʚ ʩʲʱʘʪʘ ʜʦʟʘ ʙʝʟ ʧʨʦʚʝʞʜʘʥʝ ʥʘ 

ʪʝʩʪʘ ʟʘ ʧʘʩʠʚʥʦ ʠʟʙʷʛʚʘʥʝ. ɿʘ ʠʥʜʫʮʠʨʘʥʝ ʥʘ ʧʘʤʝʪʦʚ ʜʝʬʠʮʠʪ ʩʝ ʧʨʠʣʘʛʘ 

scopolamine i.p. ʥʘ 1-ʚʠ, 5-ʪʠ ʠ 12-ʪʠ ʜʝʥ 30 ʤʠʥʫʪʠ ʩʣʝʜ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ 

ʚʝʱʝʩʪʚʘʪʘ, ʢʘʪʦ ʠʟʧʠʪʚʘʥʝʪʦ ʩʝ ʠʟʚʲʨʰʚʘ 30 ʤʠʥʫʪʠ ʩʣʝʜ ʠʥʞʝʢʪʠʨʘʥʝ ʥʘ 

scopolamine. ʉʣʝʜ ʧʝʪʜʥʝʚʥʦʪʦ ʦʙʫʯʝʥʠʝ ʩʣʝʜʚʘʪ ʩʝʜʝʤ ʜʥʠ ʙʝʟ 

ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʧʘʩʠʚʥʦʪʦ ʠʟʙʷʛʚʘʥʝ ʠ ʥʘ 12-ʪʠ ʜʝʥ ʩʝ ʧʨʦʚʝʞʜʘ ʝʜʥʦ 

ʠʟʧʠʪʚʘʥʝ ʧʨʠ ʛʦʨʝʦʧʠʩʥʠʪʝ ʫʩʣʦʚʠʷ, ʟʘ ʜʘ ʩʝ ʦʮʝʥʠ ʩʪʝʧʝʥʪʘ ʥʘ ʟʘʜʲʨʞʘʥʝ 

ʥʘ ʚʝʯʝ ʫʩʚʦʝʥʘʪʘ ʟʘʜʘʯʘ ʚ ʧʘʤʝʪʪʘ ï retention trial (Markov et al., 1994).  
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V.2.4. ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʜʚʠʛʘʪʝʣʥʘ ʘʢʪʠʚʥʦʩʪ 

ɼʚʠʛʘʪʝʣʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʙʝhʝ ʠʟʤʝʨʝʥʘ ʩ ʘʧʘʨʘʪ Ugo Basile Biological 

Research Apparatus, Milan, Italy (38 cm ʜʲʣʞʠʥʘ, 25 cm ʰʠʨʠʥʘ, 23 cm 

ʚʠʩʦʯʠʥʘ), ʯʠʡʪʦ ʧʦʜ ʝ ʠʟʛʨʘʜʝʥ ʦʪ ʧʘʨʘʣʝʣʥʠ ʤʝʪʘʣʥʠ ʧʨʲʯʢʠ ʩ ʨʝʰʝʪʲʯʝʥ 

ʧʦʜ. ʂʦʛʘʪʦ ʤʠʰʢʠʪʝ ʩʝ ʜʚʠʞʘʪ ʚʲʨʭʫ ʨʝʰʝʪʲʯʥʠʷ ʧʦʜ, ʩʝ ʘʢʪʠʚʠʨʘ ʤʨʝʞʘ, 

ʢʦʷʪʦ ʪʨʘʥʩʬʦʨʤʠʨʘ ʪʝʟʠ ʜʚʠʞʝʥʠʷ ʚ ʩʠʛʥʘʣʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 

ʨʝʛʠʩʪʨʠʨʘʥʠ ʢʘʪʦ ʙʨʦʡ ʟʘ ʦʧʨʝʜʝʣʝʥ ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ (Al -Rashood et al., 

1988).  

 

ʆʧʨʝʜʝʣʷ ʩʝ ʜʚʠʛʘʪʝʣʥʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ 12 ʛʨʫʧʠ (n=6, ʦʙʱʦ 72 ʙʨʦʷ) ʤʲʞʢʠ 

ʤʠʰʢʠ, ʢʘʪʦ ʚʩʷʢʘ ʛʨʫʧʘ ʩʝ ʧʦʩʪʘʚʷ ʠʥʜʠʚʠʜʫʘʣʥʦ ʚ ʘʧʘʨʘʪʘ 5 ʤʠʥʫʪʠ ʩʣʝʜ 

i.p. ʠʥʞʝʢʪʠʨʘʥʝ ʥʘ 1/20 ʦʪ LD50 ʥʘ ʩʲʦʪʚʝʪʥʦʪʦ ʚʝʱʝʩʪʚʦ. ɼʚʠʛʘʪʝʣʥʘʪʘ 

ʘʢʪʠʚʥʦʩʪ ʥʘ ʛʨʫʧʠʪʝ, ʠʥʞʝʢʪʠʨʘʥʠ ʩʲʩ scopolamine, ʟʘʧʦʯʚʘ ʜʘ ʩʝ ʦʪʯʠʪʘ 5 

ʠ 30 ʤʠʥʫʪʠ ʩʣʝʜ i.p. ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʜʦʟʘ 3 mg/kg ʪʝʣʝʩʥʘ ʤʘʩʘ. ɺʣʠʷʥʠʝʪʦ 

ʚʲʨʭʫ ʜʚʠʛʘʪʝʣʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʚʩʷʢʘ ʛʨʫʧʘ ʩʝ ʦʧʨʝʜʝʣʷ ʟʘ ʧʝʨʠʦʜ ʦʪ 1 

ʯʘʩ ʠ ʩʝ ʦʪʯʠʪʘ ʙʨʦʷ ʥʘ ʜʚʠʞʝʥʠʷʪʘ ʥʘ ʚʩʝʢʠ 10 ʤʠʥʫʪʝʥ ʠʥʪʝʨʚʘʣ.  

 

 

V.2.5. ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʘʮʝʪʠʣʭʦʣʠʥʝʩʪʝʨʘʟʥʘ (AChE) ʠ 

ʙʫʪʠʨʠʣʭʦʣʠʥʝʩʪʝʨʘʟʥʘ (BuChE) ʠʥʭʠʙʠʨʘʱʘ ʘʢʪʠʚʥʦʩʪ  

ʂʦʣʦʨʠʤʝʪʨʠʯʥʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʭʦʣʠʥʝʩʪʝʨʘʟʥʘʪʘ ʠʥʭʠʙʠʨʘʱʘ 

ʘʢʪʠʚʥʦʩʪ ʧʦ ʤʝʪʦʜʘ ʥʘ Ellman 

AChE ʠ BuChE ʝʬʝʢʪʠʚʥʦ ʢʘʪʘʣʠʟʠʨʘʪ ʭʠʜʨʦʣʠʟʘʪʘ ʥʘ ʘʮʝʪʠʣ- ʠ ʙʫʪʠʨʠʣ-

ʪʠʦʭʦʣʠʥʡʦʜʠʜ (AcSCh ʠ BuSCh) ï ʩʝʨʥʠ ʘʥʘʣʦʟʠ ʥʘ ʪʝʭʥʠʷ ʝʩʪʝʩʪʚʝʥ 

ʩʫʙʩʪʨʘʪ ï ʘʮʝʪʠʣʭʦʣʠʥʘ. ʉʣʝʜ ʭʠʜʨʦʣʠʟʘ, ʪʝʟʠ ʩʫʙʩʪʨʘʪʥʠ ʘʥʘʣʦʟʠ 

ʦʙʨʘʟʫʚʘʪ  ʘʮʝʪʘʪ (ʠʣʠ ʙʫʪʠʨʘʪ) ʠ ʪʠʦʭʦʣʠʥ. ʊʠʦʭʦʣʠʥʲʪ ʚ ʧʨʠʩʲʩʪʚʠʝʪʦ ʥʘ 

ʚʠʩʦʢʦʨʝʘʢʪʠʚʥʠʷ ʜʠʪʠʦʙʠʩʥʠʪʨʦ-ʙʝʥʟʦʘʪʝʥ (DTNB) ʡʦʥ ʨʝʘʛʠʨʘ ʩ 

ʦʙʨʘʟʫʚʘʥʝʪʦ ʥʘ ʞʲʣʪ 5-ʪʠʦ-2-ʥʠʪʨʦʙʝʥʟʦʘʪʝʥ ʘʥʠʦʥ. ɸʙʩʦʨʙʮʠʷʪʘ ʥʘ 

ʧʦʣʫʯʝʥʠʷ ʧʨʦʜʫʢʪ ʩ ʞʲʣʪ ʮʚʷʪ ʩʝ ʠʟʤʝʨʚʘ ʧʨʠ ʜʲʣʞʠʥʘ ʥʘ ʚʲʣʥʘʪʘ ɚ=403 

nm. ɸʮʝʪʠʣʭʦʣʠʥʝʩʪʝʨʘʟʘ-ʠʥʭʠʙʠʪʦʨʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʚʝʱʝʩʪʚʘʪʘ ʩʝ 

ʦʧʨʝʜʝʣʷ ʧʦ ʤʝʪʦʜʘ ʥʘ Ellman, 1961.  ʇʨʠ ʥʝʛʦ 20 ÕL ʨʘʟʪʚʦʨ ʥʘ 

ʘʮʝʪʠʣʭʦʣʠʥʝʩʪʝʨʘʟʘ (0.03 U/ml), 10 ÕL p-p ʥʘ ʚʝʱʝʩʪʚʦʪʦ ʠ 180 ÕL ʙʫʬʝʨ 

(pH 8)  ʩʝ ʩʤʝʩʚʘʪ ʠ ʩʝ ʠʥʢʫʙʠʨʘʪ ʧʨʠ 4Üʉ ʟʘ 30 ʤʠʥʫʪʠ. ʉʣʝʜ ʢʦʝʪʦ ʢʲʤ 

ʩʤʝʩʪʪʘ ʩʝ ʜʦʙʘʚʷʪ 20 ɛL ʨ-ʨ ʥʘ DTNB (0.3 mM) ʠ 20 ɛL ʨʘʟʪʚʦʨ ʥʘ 

ʘʮʝʪʠʣʪʠʦʭʦʣʠʥ ʡʦʜʠʜ (1.8 mM). ʀʥʢʫʙʠʨʘ ʩʝ ʟʘ 15 ʤʠʥʫʪʠ ʧʨʠ 30ÜC, ʩʣʝʜ 
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ʢʦʝʪʦ ʩʝ ʠʟʤʝʨʚʘ ʘʙʩʦʨʙʮʠʷʪʘ ʧʨʠ 403 nm. ʈʝʟʫʣʪʘʪʠʪʝ ʩʝ ʩʨʘʚʥʷʚʘʪ ʩ ʪʝʟʠ 

ʥʘ galantamine. 

 

% ɸChE ʠʥʭʠʙʠʪʦʨʥʘ ʘʢʪʠʚʥʦʩʪ = [(ɸʢ ï ɸʧʨ)/ɸʢ] ʭ 100 

 

ɹʫʪʠʨʠʣʭʦʣʠʥʝʩʪʝʨʘʟʘʪʘ ʠʥʭʠʙʠʨʘʱʘ ʘʢʪʠʚʥʦʩʪ ʩʝ ʦʧʨʝʜʝʣʷ ʧʦ ʩʲʱʘʪʘ 

ʤʝʪʦʜʠʢʘ ʩ ʫʯʘʩʪʠʝʪʦ ʥʘ ʙʫʪʠʨʠʣʭʦʣʠʥʝʩʪʝʨʘʟʘ ʠ ʙʫʪʠʨʠʣʪʠʦʭʦʣʠʥ ʡʦʜʠʜ. 

 

V.2.6. ʀʟʯʠʩʣʷʚʘʥʝ ʥʘ ʤʦʣʝʢʫʣʥʠ ʜʝʩʢʨʠʧʪʦʨʠ ʢʘʪʦ ʦʮʝʥʢʘ ʟʘ 

ʧʨʝʤʠʥʘʚʘʥʝ ʥʘ ʚʝʱʝʩʪʚʘʪʘ ʧʨʝʟ ʙʠʦʣʦʛʠʯʥʠ ʤʝʤʙʨʘʥʠ ʯʨʝʟ ʩʦʬʪʫʝʨʘ 

Molinspiration  Cheminformatics 

ʇʨʝʜʣʘʛʘʥʠ ʩʘ ʤʥʦʛʦ ʤʝʪʦʜʠ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʠ ʦʮʝʥʢʘ ʥʘ ʙʠʦʥʘʣʠʯʥʦʩʪʪʘ 

ʩʣʝʜ ʧʝʨʦʨʘʣʝʥ ʧʨʠʝʤ. ɽʜʠʥ ʦʪ ʥʘʡ-ʠʟʧʦʣʟʚʘʥʠʪʝ ʝ Ăʧʨʘʚʠʣʦʪʦ ʥʘ ʧʝʪʪʝ ʥʘ 

ʃʠʧʠʥʩʢʠò (Lipinskiôs Rule of Five, RO5), ʚʢʣʶʯʚʘʱʦ ʢʘʪʦ ʦʩʥʦʚʝʥ 

ʢʨʠʪʝʨʠʡ logP.    

ʊʦʚʘ ʧʨʘʚʠʣʦ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʦʮʝʥʢʘ ʥʘ ʣʝʢʘʨʩʪʚʝʥʦʪʦ ʧʦʜʦʙʠʝ ʠʣʠ ʟʘ 

ʦʧʨʝʜʝʣʷʥʝ ʜʘʣʠ ʚʝʱʝʩʪʚʦ, ʧʨʠʪʝʞʘʚʘʱʦ ʬʘʨʤʘʢʦʣʦʛʠʯʥʘ ʠʣʠ ʙʠʦʣʦʛʠʯʥʘ 

ʘʢʪʠʚʥʦʩʪ ʠʤʘ ʩʚʦʡʩʪʚʘ, ʢʦʠʪʦ ʜʘ ʛʦ ʧʨʘʚʷʪ ʘʢʪʠʚʥʦ ʩʣʝʜ ʧʝʨʦʨʘʣʥʦ 

ʧʨʠʣʘʛʘʥʝ.  
 

  ʇʨʘʚʠʣʦʪʦ ʥʘ ʃʠʧʠʥʩʢʠ  (Lipinski et al, 1997) ʚʢʣʶʯʚʘ ʩʣʝʜʥʠʪʝ ʧʝʪ ʪʦʯʢʠ: 

¶ ʆʢʪʘʥʦʣ/ʚʦʜʘ ʨʘʟʧʨʝʜʝʣʠʪʝʣʥʠʷʪ ʢʦʝʬʠʮʠʝʥʪ logP ʜʘ ʝ  Ò 5 

¶ ɹʨʦʡ ʥʘ ʘʢʮʝʧʪʦʨʠ ʥʘ ʧʨʦʪʦʥʠ < 10 (ʩʫʤʘʪʘ ʦʪ  O ʠ N ʘʪʦʤʠ). 

¶ ɹʨʦʡ ʥʘ ʜʦʥʦʨʠ ʥʘ ʧʨʦʪʦʥʠ < 5 (ʩʫʤʘʪʘ ʦʪ OH ʠ NH) 

¶ ʄʦʣʝʢʫʣʥʘ ʤʘʩʘ < 500 ʜʘʣʪʦʥʘ 

¶ ɹʨʦʡ ʥʘʨʫʰʝʥʠʷ ʥʘ ʧʨʘʚʠʣʦʪʦ Ò 1 

 

ɽʜʥʘ ʦʪ ʚʘʞʥʠʪʝ ʬʠʟʠʢʦʭʠʤʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʣʝʢʘʨʩʪʚʘʪʘ ʝ ʪʝʭʥʠʷʪ 

ʨʘʟʧʨʝʜʝʣʠʪʝʣʝʥ ʢʦʝʬʠʮʠʝʥʪ logP, ʢʦʡʪʦ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ 

ʠʤ ʤʝʞʜʫ ʚʦʜʥʘ ʠ ʣʠʧʠʜʥʘ ʬʘʟʘ ʚ ʪʷʣʦʪʦ. ʇʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʪʝ ʤʦʜʝʣʠ  

ʣʠʧʠʜʥʘʪʘ ʬʘʟʘ ʦʙʠʢʥʦʚʝʥʦ ʝ ʦʢʪʘʥʦʣ ʠ logP ʩʝ ʜʝʬʠʥʠʨʘ ʯʨʝʟ ʩʣʝʜʥʦʪʦ 

ʫʨʘʚʥʝʥʠʝ:  

 
ʢʲʜʝʪʦ C ʝ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʘ ʥʝʡʦʥʠʟʠʨʘʥʦʪʦ ʨʘʟʪʚʦʨʝʥʦ ʚʝʱʝʩʪʚʦ ʚ 

ʜʚʘʪʘ ʨʘʟʪʚʦʨʠʪʝʣʷ ï ʦʢʪʘʥʦʣ ʠ ʚʦʜʘ.  

  



45 
 

V.2.7. ʆʧʨʝʜʝʣʷʥʝ ʩʪʝʧʝʥʪʘ ʥʘ ʩʠʥʝʨʛʠʟʲʤ/ʘʥʪʘʛʦʥʠʟʲʤ ʥʘ ʢʦʤʙʠʥʘʮʠʷʪʘ 

Galantamine/4-ɸʈ 

ʀʥʪʝʛʨʘʣʝʥ ʝʣʝʤʝʥʪ ʦʪ ʬʘʨʤʘʢʦʣʦʛʠʯʥʠʪʝ ʪʝʩʪʦʚʝ ʚ ʥʘʩʪʦʷʠɦ ̫ ʪʨʫʜ ʝ 

ʦʮʝʥʢʘʪʘ ʥʘ ʢʦʤʙʠʥʘʮʠʠ ʦʪ ʣʝʢʘʨʩʪʚʘ. Ting-Chao Chou ʠ Paul Talalay ʩʘ 

ʨʘʟʨʘʙʦʪʠʣʠ ʘʣʛʦʨʠʪʲʤ ʟʘ ʢʦʣʠʯʝʩʪʚʝʥʘ ʦʮʝʥʢʘ ʥʘ ʩʪʝʧʝʥʪʘ ʥʘ 

ʩʠʥʝʨʛʠʩʪʠʯʥʦ ʠ/ʠʣʠ ʘʥʪʘʛʦʥʠʩʪʠʯʥʦ ʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʜʚʝ ʠ ʧʦʚʝʯʝ 

ʣʝʢʘʨʩʪʚʘ, ʧʨʠʣʘʛʘʥʠ ʚʲʚ ʬʠʢʩʠʨʘʥʠ ʠʣʠ ʚʘʨʠʨʘʱʠ ʜʦʟʠ. ʄʝʪʦʜʲʪ ʥʘ Chao-

Talalay (CTM) ʩʝ ʙʘʟʠʨʘ ʥʘ ʪ.ʥʘʨ. ʫʨʘʚʥʝʥʠʝ ʟʘ ʩʨʝʜʥʠʷ ʝʬʝʢʪ (median effect 

equation), ʠʟʚʝʜʝʥʦ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʟʘʢʦʥʘ ʟʘ ʜʝʡʩʪʚʠʝ ʥʘ ʤʘʩʠʪʝ (ɿɼʄ), 

ʢʘʢʪʦ ʠ ʥʘ ʜʦʙʨʝ ʠʟʚʝʩʪʥʠʪʝ ʫʨʘʚʥʝʥʠʷ ʥʘ Michaelis-Menten, Hill, 

Henderson-Hasselbalch ʠ Scatchard ʦʪ ʦʙʣʘʩʪʪʘ ʥʘ ʙʠʦʭʠʤʠʷʪʘ ʠ 

ʙʠʦʬʠʟʠʢʘʪʘ (ʌʠʛ.6).  

 

ʌʠʛʫʨʘ 6. ɸʣʛʦʨʠʪʤʠ ʟʘ ʢʦʤʧʶʪʲʨʥʘ ʩʠʤʫʣʘʮʠʷ ʠ ʢʦʣʠʯʝʩʪʚʝʥʦ 

ʦʭʘʨʘʢʪʝʨʠʟʠʨʘʥʝ ʥʘ ʩʠʥʝʨʛʠʟʲʤ, ʘʜʠʪʠʚʝʥ ʝʬʝʢʪ ʠʣʠ ʘʥʪʘʛʦʥʠʟʲʤ ʤʝʞʜʫ ʜʚʝ ʠ 

ʧʦʚʝʯʝ ʚʝʱʝʩʪʚʘ ʧʦ ʉʊʄ. 

* Dm ï ʙʠ ʙʠʣʘ ʚʩʷʢʘ ʝʢʚʠʝʬʝʢʪʠʚʥʘ ʜʦʟʘ/ʢʦʥʮʝʥʪʨʘʮʠʷ, ʦʧʨʝʜʝʣʝʥʘ ʚʲʚ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʥ ʪʝʩʪ 

ɺ ʫʩʣʦʚʠʷʪʘ ʥʘ ʧʦʜʙʨʘʥʘʪʘ ʦʪ ʥʘʩ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʩʠʩʪʝʤʘ Dm ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ LD50. 

 

ɸʚʪʦʨʠʪʝ ʚʲʚʝʞʜʘʪ ʩʧʝʮʠʬʠʯʥʠʷ ʧʘʨʘʤʝʪʲʨ Ăʢʦʤʙʠʥʘʮʠʦʥʝʥ ʠʥʜʝʢʩñ (CI), 

ʢʦʡʪʦ ʢʦʣʠʯʝʩʪʚʝʥʦ ʦʭʘʨʘʢʪʝʨʠʟʠʨʘ ʢʦʤʙʠʥʘʮʠʦʥʥʠʪʝ ʝʬʝʢʪʠ ʠ ʛʠ 

ʢʣʘʩʠʬʠʮʠʨʘ ʥʘ: ʩʠʥʝʨʛʠʩʪʠʯʥʠ (CI < 1), ʘʜʠʪʠʚʥʠ (CI = 1) ʠ 

ʘʥʪʘʛʦʥʠʩʪʠʯʥʠ (CI > 1) ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʝʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʣʘʛʘʥʠ 

ʣʝʢʘʨʩʪʚʝʥʠ ʚʝʱʝʩʪʚʘ. ɺ ʜʦʧʲʣʥʝʥʠʝ, ʝ ʨʘʟʨʘʙʦʪʝʥ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ̫ʪ 

ʢʦʤʧʶʪʲʨʝʥ ʩʦʬʪʫʝʨ CompuSyn ʟʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥ ʘʥʘʣʠʟ ʥʘ ʜʘʥʥʠʪʝ ʦʪ 

http://cancerres.aacrjournals.org/search?author1=Ting-Chao+Chou&sortspec=date&submit=Submit
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ʟʘʚʠʩʠʤʦʩʪʠʪʝ Ăʜʦʟʘ-ʝʬʝʢʪò ʠ ʦʧʨʝʜʝʣʷʥʝ ʩʪʝʧʝʥʪʘ ʥʘ ʩʠʥʝʨʛʠʟʲʤ ʠ/ʠʣʠ 

ʘʥʪʘʛʦʥʠʟʲʤ ʧʨʠ ʨʝʘʣʥʠ ʠʣʠ ʩʠʤʫʣʠʨʘʥʠ ʜʦʟʦʚʠ ʩʪʦʡʥʦʩʪʠ (Chou, 2010).   

 

V.2.8. ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʜʝʧʨʝʩʠʚʥʦ-ʧʦʜʦʙʥʦ ʧʦʚʝʜʝʥʠʝ ʧʨʠ ʞʠʚʦʪʥʠ 

ʊʝʩʪ ʟʘ ʧʦʚʝʜʝʥʯʝʩʢʦ ʦʪʯʘʷʥʠʝ (behavioral despair, forced swim test ï 

FST; Porsolt test) 

ʆʧʠʪʥʠʪʝ ʞʠʚʦʪʥʠ ʩʝ ʧʦʩʪʘʚʷʪ ʚ ʩʪʲʢʣʝʥ ʮʠʣʠʥʜʲʨ, ʧʲʣʝʥ ʩ ʚʦʜʘ. 

ʎʠʣʠʥʜʲʨʲʪ ʝ ʩ ʨʘʟʤʝʨʠ, ʢʦʠʪʦ ʥʝ ʧʦʟʚʦʣʷʚʘʪ ʥʘ ʞʠʚʦʪʥʠʪʝ ʜʘ ʠʟʣʷʟʘʪ ʦʪ 

ʥʝʛʦ, ʘ ʩʲʱʦ ʠ ʜʘ ʩʝ ʧʦʜʧʠʨʘʪ ʜʦ ʜʲʥʦʪʦ ʩ ʣʘʧʠ ʠʣʠ ʦʧʘʰʢʘ. ʇʦʨʘʜʠ ʪʦʚʘ ʪʝ 

ʩʘ ʧʨʠʥʫʜʝʥʠ ʜʘ ʧʣʫʚʘʪ. ʉʣʝʜ ʧʲʨʚʦʥʘʯʘʣʝʥ ʧʝʨʠʦʜ ʥʘ ʧʦʚʠʰʝʥʘ 

ʜʚʠʛʘʪʝʣʥʘ ʘʢʪʠʚʥʦʩʪ, ʞʠʚʦʪʥʠʪʝ ʠʟʧʘʜʘʪ ʚ ʥʝʧʦʜʚʠʞʥʦʩʪ, ʢʦʝʪʦ ʩʝ 

ʪʲʣʢʫʚʘ ʢʘʪʦ ʧʘʩʠʚʝʥ ʥʘʯʠʥ ʟʘ ʩʧʨʘʚʷʥʝ ʩʲʩ ʩʪʨʝʩʘ ʠʣʠ ʪ.ʥʘʨ. ʜʝʧʨʝʩʠʚʥʦ-

ʧʦʜʦʙʥʦ ʧʦʚʝʜʝʥʠʝ (ʦʪʯʘʷʥʠʝ). ʆʪʯʠʪʘ ʩʝ ʚʨʝʤʝʪʦ ʥʘ ʥʝʧʦʜʚʠʞʥʦʩʪ ʚ 

ʩʝʢʫʥʜʠ, ʢʦʝʪʦ ʝ ʧʨʘʚʦʧʨʦʧʦʨʮʠʦʥʘʣʥʦ ʥʘ ʪʝʞʝʩʪʪʘ ʥʘ ʜʝʧʨʝʩʠʷʪʘ (Porsolt 

et al., 1978).  

 

Forced swim test ʩʣʝʜ ʝʜʥʦʢʨʘʪʥʦ ʧʨʠʣʘʛʘʥʝ ʥʘ ʚʝʱʝʩʪʚʘʪʘ 

ʀʟʧʠʪʚʘʥʝʪʦ ʩʝ ʧʨʦʚʝʞʜʘ ʚ ʝʜʥʘ ʩʝʩʠʷ, ʚ ʢʦʷʪʦ ʤʠʰʢʠʪʝ, ʨʘʟʜʝʣʝʥʠ ʚ 6 

ʛʨʫʧʠ (n=8, ʩ ʪʝʛʣʦ 27-33 g, ʦʪʛʣʝʞʜʘʥʠ ʧʨʠ ʩʪʘʥʜʘʨʪʥʠ ʣʘʙʦʨʘʪʦʨʥʠ 

ʫʩʣʦʚʠʷ), ʩʘ ʧʨʠʥʫʜʝʥʠ ʜʘ ʧʣʫʚʘʪ ʚ ʪʝʩʝʥ ʮʠʣʠʥʜʲʨ ʩ ʜʠʘʤʝʪʲʨ 13 cm ʠ 

ʚʠʩʦʯʠʥʘ 24 cm, ʥʘʧʲʣʥʝʥ ʩ ʚʦʜʘ ʩ ʪʝʤʧʝʨʘʪʫʨʘ 22ÁC ʜʦ 5 ʩʤ ʧʦʜ ʨʲʙʘ ʥʘ 

ʩʲʜʘ. 30 ʤʠʥʫʪʠ ʩʣʝʜ i.p. ʠʥʞʝʢʪʠʨʘʥʝ ʥʘ 1/20 ʯʘʩʪ ʦʪ LD50 ʥʘ 

ʠʟʩʣʝʜʚʘʥʠʪʝ ʚʝʱʝʩʪʚʘ, ʚʩʷʢʦ ʞʠʚʦʪʥʦ ʦʪ ʛʨʫʧʘʪʘ ʩʝ ʧʦʩʪʘʚʷ ʚ ʮʠʣʠʥʜʲʨʘ 

ʠ ʩʝ ʥʘʙʣʶʜʘʚʘ ʥʝʛʦʚʦʪʦ ʧʦʚʝʜʝʥʠʝ ʟʘ 6 ʤʠʥʫʪʠ. ʉʣʝʜ ʧʲʨʚʘʪʘ ʤʠʥʫʪʘ, 

ʟʘʧʦʯʚʘ ʦʪʯʠʪʘʥʝʪʦ ʥʘ ʠʤʦʙʠʣʥʦʩʪʪʘ. 

 

V.2.9. ʀʟʩʣʝʜʚʘʥʝ ʧʨʦʪʝʢʪʠʚʥʠʷ ʝʬʝʢʪ ʥʘ ʚʝʱʝʩʪʚʘʪʘ ʧʨʠ ʠʥʜʫʮʠʨʘʥʘ 

ʜʝʤʠʝʣʠʥʠʟʘʮʠʷ ʥʘ ʤʦʟʲʢʘ ʥʘ ʤʠʰʢʠ ʩ Cuprizone 

ʄʦʜʝʣʲʪ ʥʘ ʜʝʤʠʝʣʠʥʠʟʘʮʠʷ ʝ ʦʩʲʱʝʩʪʚʝʥ ʯʨʝʟ ʧʨʠʣʘʛʘʥʝ ʥʘ 

ʥʝʚʨʦʪʦʢʩʠʯʥʠʷ ʘʛʝʥʪ Cuprizone ʥʘ ʤʠʰʢʠ, ʦʧʠʩʘʥ ʦʪ Matsushima & Morell  

(1998) ʩ ʤʦʜʠʬʠʢʘʮʠʠ. ʊʦʟʠ ʤʝʪʦʜ ʙʝʰʝ ʤʦʜʠʬʠʮʠʨʘʥ ʦʪ ʥʘʩ, ʢʘʪʦ ʚʤʝʩʪʦ 

ʩ ʭʨʘʥʘʪʘ, Cuprizone  ʙʝʰʝ ʧʨʠʣʦʞʝʥ ʩ ʧʠʪʝʡʥʘʪʘ ʚʦʜʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷ 

0,2%. ʊʲʡ ʢʘʪʦ Cuprizone ʥʝ ʩʝ ʨʘʟʪʚʘʨʷ ʚʲʚ ʚʦʜʘ, ʧʲʨʚʦʥʘʯʘʣʥʦ ʝ 

ʭʦʤʦʛʝʥʠʟʠʨʘʥ ʩ 3-4 ʢʘʧʢʠ Tween 80. ʉʣʝʜ ʪʦʚʘ ʩʝ ʜʦʙʘʚʷ ʥʝʦʙʭʦʜʠʤʦʪʦ 
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ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʘ ʜʦ ʜʦʩʪʠʛʘʥʝ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ 0,2% ʠ ʨʘʟʪʚʦʨʲʪ ʩʝ 

ʨʘʟʙʲʨʢʚʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʝʣʝʢʪʨʦʤʘʛʥʠʪʥʘ ʙʲʨʢʘʣʢʘ ʟʘ 30 ʤʠʥʫʪʠ. ʆʙʱʦ 56 

ʤʲʞʢʠ ʤʠʰʢʠ ʥʘ ʚʲʟʨʘʩʪ 16 ʩʝʜʤʠʮʠ ʙʷʭʘ ʨʘʟʜʝʣʝʥʠ ʥʘ 7 ʛʨʫʧʠ ʧʦ 8 

ʞʠʚʦʪʥʠ. ʆʪ ʪʝʟʠ ʛʨʫʧʠ, ʰʝʩʪ ʧʨʠʝʤʘʪ Cuprizone ʩ ʧʠʪʝʡʥʘʪʘ ʚʦʜʘ ʚ 

ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 6 ʩʝʜʤʠʮʠ ʩ ʮʝʣ ʠʥʜʫʮʠʨʘʥʝ ʥʘ ʜʝʤʠʝʣʠʥʠʟʘʮʠʷ, ʘ 

ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ ʧʦʣʫʯʘʚʘ ʩʘʤʦ ʚʦʜʘ ʩ 3-4 ʢʘʧʢʠ Tween 80. ʇʘʨʘʣʝʣʥʦ ʩ 

Cuprizone, ʥʘ ʛʨʫʧʠʪʝ ʩʝ ʧʨʠʣʘʛʘʪ ʧʝʨʦʨʘʣʥʦ ʧʨʦʠʟʚʦʜʥʠʪʝ ʥʘ 4-ɸʈ, ʩ ʮʝʣ 

ʜʘ ʩʝ ʦʮʝʥʠ ʪʝʭʥʠʷ ʧʨʦʪʝʢʪʠʚʝʥ ʝʬʝʢʪ ʚʲʨʭʫ ʠʥʜʫʮʠʨʘʥʘʪʘ 

ʜʝʤʠʝʣʠʥʠʟʘʮʠʷ. ʉʲʝʜʠʥʝʥʠʷʪʘ 4a, 4b, 4c, 4d ʠ 4-ɸʈ ʩʘ ʧʨʠʣʘʛʘʥʠ ʧʲʨʚʠʪʝ 

4 ʩʝʜʤʠʮʠ ʚ ʜʦʟʘ 1/20 ʦʪ LD50, ʘ ʩʣʝʜʚʘʱʠʪʝ 2 ï ʚ ʜʦʟʘ 1/40 ʦʪ LD50. ʅʘ 

ʞʠʚʦʪʥʠʪʝ ʦʪ ʚʩʷʢʘ ʝʜʥʘ ʛʨʫʧʘ ʝ ʠʟʤʝʨʚʘʥʦ ʪʝʛʣʦʪʦ ʚʝʜʥʲʞ ʚ ʩʝʜʤʠʮʘʪʘ. ɺ 

ʢʨʘ̫ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘ ʝ ʧʨʦʚʝʜʝʥ ʪʝʩʪ ʟʘ ʧʘʩʠʚʥʦ ʠʟʙʷʛʚʘʥʝ, ʟʘ ʜʘ ʩʝ 

ʦʧʨʝʜʝʣʠ ʥʘ ʢʦʠ ʛʨʫʧʠ ʱʝ ʩʝ ʥʘʧʨʘʚʠ ʭʠʩʪʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ 

ʜʝʤʠʝʣʠʥʠʟʘʮʠʷʪʘ.  

 

ʍʠʩʪʦʣʦʛʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ 

ʇʨʦʚʝʜʝʥʦ ʝ ʭʠʩʪʦʭʠʤʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ ʟʘ ʦʮʝʥʢʘ ʩʪʝʧʝʥʪʘ ʥʘ 

ʜʝʤʠʝʣʠʥʠʟʘʮʠʷ ʩ Luxol fast blue/Cresyl violet. ɺʩʠʯʢʠ ʤʠʰʢʠ ʩʘ ʜʲʣʙʦʢʦ 

ʘʥʝʩʪʝʟʠʨʘʥʠ ʩ Thiopental sodium 30 mg/kg i.p., ʩʣʝʜ ʢʦʝʪʦ ʩʘ ʧʝʨʬʫʟʠʨʘʥʠ 

ʪʨʘʥʩʢʘʨʜʠʘʣʥʦ ʩ 4% ʧʘʨʘʬʦʨʤʘʣʜʝʭʠʜ. ʉʣʝʜ ʦʪʧʨʝʧʘʨʠʨʘʥʝ ʥʘ ʤʦʟʲʮʠʪʝ 

(ʦʙʱʦ 15, ʧʦ 3 ʦʪ ʚʩʷʢʘ ʛʨʫʧʘ), ʪʝ ʩʝ ʬʠʢʩʠʨʘʪ ʚ 10% ʬʦʨʤʘʣʠʥ ʟʘ 24 ʯʘʩʘ. 

ʉʣʝʜʚʘ ʚʢʣʶʯʚʘʥʝ ʥʘ ʤʘʪʝʨʠʘʣʘ ʚ ʧʘʨʘʬʠʥʦʚʠ ʙʣʦʢʯʝʪʘ, ʦʪ ʢʦʠʪʦ ʩʝ 

ʠʟʛʦʪʚʷʪ ʩʝʨʠʡʥʠ ʢʦʨʦʥʘʨʥʠ ʩʨʝʟʠ ʩ ʜʝʙʝʣʠʥʘ 6-7 ɛm. ʉʨʝʟʠʪʝ ʩʝ  

ʜʝʧʘʨʘʬʠʥʠʨʘʪ, ʭʠʜʨʘʪʠʨʘʪ ʜʦ 95% ʘʣʢʦʭʦʣ ʠ ʠʥʢʫʙʠʨʘʪ ʚ ʨʘʟʪʚʦʨ ʥʘ LFB 

(0,01%) ʟʘ 6 ʯʘʩʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘ 58 ώʉ. ʉʣʝʜ ʪʦʚʘ ʩʨʝʟʠʪʝ ʩʝ 

ʜʠʬʝʨʝʥʮʠʨʘʪ ʚ ʨʘʟʪʚʦʨ ʥʘ ʣʠʪʠʝʚ ʢʘʨʙʦʥʘʪ (0,05%) ʠ ʩʝ ʦʮʚʝʪʷʚʘʪ ʩ Cresyl 

violet.  

ʆʮʝʥʷʚʘʥʝʪʦ ʩʝ ʠʟʚʲʨʰʚʘ ʯʨʝʟ ʠʟʤʝʨʚʘʥʝ ʥʘ ʜʝʙʝʣʠʥʘʪʘ ʚ ɛm ʥʘ corpus 

callosum ʚ ʩʨʝʜʠʥʥʘʪʘ ʤʫ ʯʘʩʪ  ʩ ʧʦʤʦʱʪʘ ʥʘ ʧʨʦʛʨʘʤʘʪʘ Image J. 

ʆʩʲʱʝʩʪʚʝʥ ʝ ʘʥʘʣʠʟ ʠ ʩʨʘʚʥʝʥʠʝ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʛʨʫʧʠ ʩ ʧʨʦʛʨʘʤʘʪʘ 

GraphPadPrism, ʢʘʪʦ ʟʘ ʩʨʘʚʥʝʥʠʝ ʥʘ ʧʦʚʝʯʝ ʦʪ ʜʚʝ ʛʨʫʧʠ ʝ ʠʟʧʦʣʟʚʘʥ 

ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʷʪ ʪʝʩʪ ʥʘ Kruskal-Wallis, ʘ ʟʘ ʩʨʘʚʥʝʥʠʝ ʥʘ ʨʘʟʣʠʢʪʝ 

ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ ʛʨʫʧʠ ʠ ʢʦʥʪʨʦʣʘʪʘ ʝ ʠʟʧʦʣʟʚʘʥ ʧʦʩʪ-ʪʝʩʪʘ Dunnôs 

multiple comparison test. ʇʦ ʪʨʠ ʢʦʨʦʥʘʨʥʠ ʩʨʝʟʘ ʦʪ ʚʩʷʢʦ ʞʠʚʦʪʥʦ ʦʪ 

ʨʦʩʪʨʘʣʥʦ ʥʠʚʦ (ʦʪ bregma 0,38 ʜʦ bregma 0,65 ʩʧʦʨʝʜ Mouse Brain Atlas, 

Paxinos & Franklin, 2001) ʩʘ ʨʘʟʛʣʝʜʘʥʠ ʠ ʟʘʧʠʩʘʥʠ ʩ ʧʦʤʦʱʪʘ ʥʘ ʩʚʝʪʣʠʥʝʥ 

ʤʠʢʨʦʩʢʦʧ Nikon Eclipse 80i ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʭ 40.  
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ɿʘ ʦʮʝʥʢʘ ʩʪʝʧʝʥʪʘ ʥʘ ʜʝʤʠʝʣʠʥʠʟʘʮʠʷʪʘ ʩʝ ʠʟʧʦʣʟʚʘ ʙʘʛʨʠʣʦʪʦ Luxol fast 

blue (LFB), ʢʦʝʪʦ ʦʮʚʝʪʷʚʘ ʤʠʝʣʠʥʘ (corpus callosum) ʚ ʩʠʥʴʦ ʠ Cresyl 

violet, ʢʦʡʪʦ ʦʮʚʝʪʷʚʘ ʪʝʣʘʪʘ ʥʘ ʥʝʚʨʦʥʠʪʝ ʚ ʣʠʣʘʚʦ ʠ ʥʝʚʨʦʧʠʣʘ ʚ ʨʦʟʦʚʦ. 

ɿʘ ʚʠʟʫʘʣʠʟʘʮʠʷ ʥʘ ʧʨʦʤʝʥʠʪʝ ʩʚʲʨʟʘʥʠ ʩ ʜʝʤʠʝʣʠʥʠʟʘʮʠʷʪʘ ʥʘ ʙʷʣʦʪʦ 

ʤʦʟʲʯʥʦ ʚʝʱʝʩʪʚʦ ʝ ʠʟʙʨʘʥ corpus callosum, ʪʲʡ ʢʘʪʦ ʪʦʡ ʧʨʝʜʩʪʘʚʣʷʚʘ ʥʘʡ-

ʛʦʣʷʤʘʪʘ ʢʦʤʠʩʫʨʘʣʥʘ ʩʪʨʫʢʪʫʨʘ ʠ ʧʨʦʤʝʥʠʪʝ ʚ ʥʝʷ ʩʘ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʠ 

ʧʨʠ ʪʦʟʠ ʤʦʜʝʣ (Hiremath et al., 1998; Matsushima  & Morell et al.,1998). 

 

ʀʟʧʦʣʟʚʘʥʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʤʝʪʦʜʠ 

 

ʉʪʘʪʠʩʪʠʯʝʩʢʘ ʦʙʨʘʙʦʪʢʘ ʥʘ  ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʝ ʥʘʧʨʘʚʝʥʘ ʩ 

ʧʨʦʛʨʘʤʠʪʝ Excel (Microsoft Office 2007) ʠ GraphPad Prism 6.0. ʆʧʨʝʜʝʣʝʥʠ 

ʩʘ ʩʨʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ (mean) ʠ ʩʪʘʥʜʘʨʪʥʠʪʝ ʦʪʢʣʦʥʝʥʠʷ (SD) ʥʘ 

ʩʨʘʚʥʷʚʘʥʠʪʝ ʚʝʣʠʯʠʥʠ. ʇʨʦʚʝʨʢʘ ʟʘ ʥʘʣʠʯʠʝ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ 

ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʩʨʘʚʥʷʚʘʥʠʪʝ ʩʨʝʜʥʠ ʚʝʣʠʯʠʥʠ ʝ ʠʟʚʲʨʰʝʥʘ ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

T-test ʟʘ ʟʘʚʠʩʠʤʠ ʠ ʥʝʟʘʚʠʩʠʤʠ ʠʟʚʘʜʢʠ ʠ ʪʝʩʪʘ ʥʘ Kruskal-Wallis ʟʘ 

ʥʝʟʘʚʠʩʠʤʠ ʠʟʚʘʜʢʠ ʧʨʠ ʥʠʚʦ ʥʘ ʟʥʘʯʠʤʦʩʪ Ŭ=0,05. 

ʉ Excel (Microsoft Office 2007) ʩʘ ʠʟʚʲʨʰʝʥʠ ʪʘʙʣʠʯʥʦ ʠ ʛʨʘʬʠʯʥʦ 

ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ . 
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VI. ʈɽɿʋʃʊɸʊʀ 

VI.1. ʆʩʪʨʘ ʪʦʢʩʠʯʥʦʩʪ (LD50) ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʩʲʝʜʠʥʝʥʠʷ 

 

ʊʦʢʩʠʯʥʦʩʪʪʘ ʥʘ ʧʨʦʠʟʚʦʜʥʠʪʝ ʥʘ 4-ʘʤʠʥʦʧʠʨʠʜʠʥʘ ʙʝʰʝ ʦʧʨʝʜʝʣʝʥʘ ʩʣʝʜ 

i.p. ʠ p.o. ʧʨʠʣʘʛʘʥʝ (ʪʘʙʣ.7). ʃʝʪʘʣʥʠʷʪ ʠʟʭʦʜ ʧʨʠ ʪʨʝʪʠʨʘʥʠʪʝ ʞʠʚʦʪʥʠ 

ʙʝʰʝ ʨʝʛʠʩʪʨʠʨʘʥ ʚ ʨʘʤʢʠʪʝ ʥʘ 24 ʯʘʩʘ ʩʣʝʜ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʩʲʝʜʠʥʝʥʠʷʪʘ. 

ʉʣʝʜ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ LD50 ʟʘ ʜʚʘʪʘ ʧʲʪʷ ʥʘ ʧʨʠʣʘʛʘʥʝ, ʙʝʰʝ 

ʦʧʨʝʜʝʣʝʥ ʠ ʠʥʜʝʢʩʲʪ ʥʘ ʨʝʟʦʨʙʮʠʷ (ʀʈ) ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʩʲʝʜʠʥʝʥʠʷ: 

 

                                      ʀʈ (%) Ų  LD50 i.p     . 100 

                                                        LD50 p.o. 

 

ʊʘʙʣʠʮʘ 7. ɼʘʥʥʠ ʟʘ ʦʩʪʨʘ ʪʦʢʩʠʯʥʦʩʪ (LD50) ʥʘ ʧʨʦʠʟʚʦʜʥʠʪʝ ʥʘ 4-

ʘʤʠʥʦʧʠʨʠʜʠʥʘ.  

ʉʲʝʜʠʥʝʥʠʷ 
LD50 i.p. 

(mg/kg) 

LD50 p.o. 

(mg/kg) 

ʀʈ             

(%) 

4a 430 >1000 <43 

4b 297 833 35.6 

4c 88 125 70.4 

4d 280 500 56.0 

4-ɸʈ 6 9 66.0 

Galantamine 15 29 51.7 

 

ɹʝʰʝ ʫʩʪʘʥʦʚʝʥʦ, ʯʝ ʥʘʡ-ʪʦʢʩʠʯʥʦ ʠ ʧʨʠ ʜʚʘʪʘ ʧʲʪʷ ʥʘ ʧʨʠʣʦʞʝʥʠʝ ʝ 

ʩʲʝʜʠʥʝʥʠʝ 4ʩ ʩ LD50 i.p. 88 mg/kg ʠ LD50 p.o. 125 mg/kg. ʉʣʝʜ ʥʝʛʦ ʩʝ 

ʥʘʨʝʞʜʘʪ ʩʲʝʜʠʥʝʥʠʝ 4d, ʢʦʝʪʦ ʩʣʝʜ i.p. ʠ p.o. ʧʨʠʣʦʞʝʥʠʝ ʠʤʘ ʩʲʦʪʚʝʪʥʦ 

LD50  280 mg/kg ʠ 500 mg/kg, 4b ʩʲʩ ʩʪʦʡʥʦʩʪʠ ʥʘ LD50 i.p. 297 mg/kg ʠ 

833 mg/kg (ʬʠʛ. 7) . ʇʨʠ ʩʲʝʜʠʥʝʥʠʝ 4ʘ ʙʝʰʝ ʙʝʰʝ ʫʩʪʘʥʦʚʝʥʘ ʥʘʡ-ʥʠʩʢʘʪʘ 

ʪʦʢʩʠʯʥʦʩʪ ʦʪ ʚʩʠʯʢʠ ʠʟʩʣʝʜʚʘʥʠ ʩʲʝʜʠʥʝʥʠʷ ï 430 mg/kg ʩʣʝʜ i.p. 

ʧʨʠʣʦʞʝʥʠʝ ʠ >1000 mg/kg ʩʣʝʜ p.o. ʧʨʠʣʦʞʝʥʠʝ. ɼʘʥʥʠʪʝ ʟʘ ʠʥʜʝʢʩ ʥʘ 

ʨʝʟʦʨʙʮʠʷ ʧʦʢʘʟʚʘʪ, ʯʝ ʥʘʡ-ʜʦʙʨʝ ʩʝ ʨʝʟʦʨʙʠʨʘ 4ʩ (70.4%), ʩʣʝʜ ʪʦʚʘ 4d 

(56.0%), 4ʘ (<43%) ʠ ʥʘʡ-ʩʣʘʙʦ ʩʝ ʨʝʟʦʨʙʠʨʘ 4b ( 35.6%). 

 

 



50 
 

 
ʌʠʛʫʨʘ 7. ʆʩʪʨʘ ʪʦʢʩʠʯʥʦʩʪ (LD50) ʥʘ ʧʨʦʠʟʚʦʜʥʠʪʝ ʥʘ 4-ʘʤʠʥʦʧʠʨʠʜʠʥʘ ʩʣʝʜ i.p. 

ʠ p.o. ʧʨʠʣʦʞʝʥʠʝ 
 

ɼʘʥʥʠʪʝ ʟʘ ʦʩʪʨʘ ʪʦʢʩʠʯʥʦʩʪ ʥʘ ʙʝʥʟʘʟʝʧʠʥʦʚʠʪʝ ʧʨʦʠʟʚʦʜʥʠ ʩʦʯʘʪ, ʯʝ 

LD50 i.p. ʝ ʚ ʛʨʘʥʠʮʠʪʝ ʥʘ 1000 ʜʦ  >1500 mg/kg (ʪʘʙʣ. 8). 

ʊʘʙʣʠʮʘ 8. ɼʘʥʥʠ ʟʘ ʦʩʪʨʘ ʪʦʢʩʠʯʥʦʩʪ (LD50) ʥʘ ʧʨʦʠʟʚʦʜʥʠʪʝ ʥʘ ʙʝʥʟʘʟʝʧʠʥʘ. 
 

ɹʝʥʟʘʟʝʧʠʥʦʚʠ 

ʧʨʦʠʟʚʦʜʥʠ 
LD50 i.p. (mg/kg) 

1 >1000 

      2 >1000 

3 >1500 

4              >1500 

 

VI .2. ɼʘʥʥʠ ʟʘ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʪʘ ʥʘ ʥʦʚʦʩʠʥʪʝʟʠʨʘʥʠʪʝ 

ʩʲʝʜʠʥʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʘ ʯʨʝʟ MTT - ʪʝʩʪ 

ʉ ʧʦʤʦʱʪʘ ʥʘ ʄʊʊ-ʪʝʩʪ ʙʝʰʝ ʫʩʪʘʥʦʚʝʥʦ ʚʣʠʷʥʠʝʪʦ ʥʘ ʩʲʝʜʠʥʝʥʠʷʪʘ 

ʚʲʨʭʫ ʚʠʪʘʣʥʦʩʪʪʘ ʥʘ ʪʨʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ ï HEP-G2, Neuro-2a ʠ BV-173.  

HEP-G2 ʝ ʩ ʭʝʧʘʪʦʮʠʪʝʥ ʧʨʦʠʟʭʦʜ, Neuro-2a ʩ ʥʝʚʨʦʙʣʘʩʪʦʤʝʥ ʧʨʦʠʟʭʦʜ, ʘ 

BV-173 ʩ ʧʨʦʠʟʭʦʜ ʦʪ ʙʝʣʠʷ ʢʨʲʚʝʥ ʨʝʜ. ʇʨʠ ʙʝʥʟʘʟʝʧʠʥʦʚʠʪʝ ʧʨʦʠʟʚʦʜʥʠ 

ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ REN ʝ ʩ ʝʥʜʦʪʝʣʝʥ ʧʨʦʠʟʭʦʜ. ʉʲʝʜʠʥʝʥʠʷʪʘ ʩʘ ʧʨʠʣʦʞʝʥʠ 

ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 6.25, 12.5, 25, 50, 100 ɛʄ (ʬʠʛ. 8-14; ʪʘʙʣ. 9). 
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4-ɸʈ ʧʨʦʠʟʚʦʜʥʠ 

 
 

ʌʠʛʫʨʘ 8. ɼʘʥʥʠ ʟʘ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʪʘ (IC50)  ʥʘ ʧʨʦʠʟʚʦʜʥʠʪʝ ʥʘ 4-

ʘʤʠʥʦʧʠʨʠʜʠʥʘ ʧʨʠ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ BV-173 

 

 

 

 
 

 

ʌʠʛʫʨʘ 9. ɼʘʥʥʠ ʟʘ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʪʘ (IC50)  ʥʘ ʧʨʦʠʟʚʦʜʥʠʪʝ ʥʘ 4-

ʘʤʠʥʦʧʠʨʠʜʠʥʘ ʧʨʠ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ Neuro2a 
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ʌʠʛʫʨʘ 10. ɼʘʥʥʠ ʟʘ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʪʘ (IC50)  ʥʘ ʧʨʦʠʟʚʦʜʥʠʪʝ ʥʘ 4-

ʘʤʠʥʦʧʠʨʠʜʠʥʘ ʧʨʠ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ HEP-G2 
 

 

ɹʝʥʟʘʟʝʧʠʥʦʚʠ ʧʨʦʠʟʚʦʜʥʠ 
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ʌʠʛʫʨʘ 11. ɽʬʝʢʪ ʥʘ ʙʝʥʟʘʟʝʧʠʥʦʚʠʪʝ ʧʨʦʠʟʚʦʜʥʠ ʚ ʨʘʟʣʠʯʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚʲʨʭʫ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ Neuro-2a 
 



53 
 

1  (6 .2 5 ; 1 2 .5 ; 2 5 ; 5 0 ; 1 0 0 ml)
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ʌʠʛʫʨʘ 12. ɽʬʝʢʪ ʥʘ ʙʝʥʟʘʟʝʧʠʥʦʚʠʪʝ ʧʨʦʠʟʚʦʜʥʠ ʚ ʨʘʟʣʠʯʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚʲʨʭʫ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ REN 
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ʌʠʛʫʨʘ 13. ɽʬʝʢʪ ʥʘ ʙʝʥʟʘʟʝʧʠʥʦʚʠʪʝ ʧʨʦʠʟʚʦʜʥʠ ʚ ʨʘʟʣʠʯʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚʲʨʭʫ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ HEP-G2 
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1  (6 .2 5 ; 1 2 .5 ; 2 5 ; 5 0 ; 1 0 0 ml)

Viab i l i t y  o f  BV-173 ce l ls f o l lo w in g 72h  exp o su re t o  1 , 2 , 3, 4 , 5
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ʌʠʛʫʨʘ 14. ɽʬʝʢʪ ʥʘ ʙʝʥʟʘʟʝʧʠʥʦʚʠʪʝ ʧʨʦʠʟʚʦʜʥʠ ʚ ʨʘʟʣʠʯʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚʲʨʭʫ ʢʣʝʪʲʯʥʘ ʣʠʥʠʷ BV-173 

 

ʊʘʙʣʠʮʘ 9. ɼʘʥʥʠ ʟʘ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʪʘ (IC50)  ʥʘ ʧʨʦʠʟʚʦʜʥʠʪʝ ʥʘ ʙʝʥʟʘʟʝʧʠʥʘ 

ʧʨʠ ʨʘʟʣʠʯʥʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ 

 

ɺʝʱʝʩʪʚʦ/ʢʣʝʪʲʯʥʘ 

ʣʠʥʠʷ 

BV-173 Neuro-2a REN HEP-G2 

1 1.9 Ñ 0.4 56.1 Ñ 5.2 174.4 Ñ 18.5 > 200 

2 12.7 Ñ 1.2 7.8 Ñ 1.1 18.4 Ñ 2.3 40.9 Ñ 4.6 

3 1.5 Ñ 0.3 166.7 Ñ 8.7 11.7 Ñ 1.4 >200 

4 2.1 Ñ 0.5 161.4 Ñ 10.5 n.d. n.d. 

          5 benzazepine 185.4 Ñ 9.8 >200 246.5 Ñ 23.2 >200 
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VI .3.  ɽʬʝʢʪʠ ʥʘ ʥʦʚʦʩʠʥʪʝʟʠʨʘʥʠʪʝ 4-ɸʈ ʧʨʦʠʟʚʦʜʥʠ ʚʲʨʭʫ 

ʧʨʦʮʝʩʠʪʝ ʥʘ ʦʙʫʯʝʥʠʝ ʠ ʧʘʤʝʪ ʩʣʝʜ ʝʜʥʦʢʨʘʪʥʦ ʧʨʠʣʘʛʘʥʝ 

V.3.1. ɽʬʝʢʪʠ ʥʘ ʥʦʚʦʩʠʥʪʝʟʠʨʘʥʠʪʝ 4-ɸʈ ʧʨʦʠʟʚʦʜʥʠ ʚʲʨʭʫ ʩʢʦʧʦʣʘʤʠʥ-

ʠʥʜʫʮʠʨʘʥʘ ʜʝʤʝʥʮʠʷ ʧʨʠ ʤʠʰʢʠ ʧʨʠ ʪʝʩʪ ʟʘ ʧʘʩʠʚʥʦ ʠʟʙʷʛʚʘʥʝ  

ʉʲʝʜʠʥʝʥʠʷʪʘ 4ʩ (ʨÒ 0,05) ʠ 4ʘ ʫʜʲʣʞʘʚʘʪ ʣʘʪʝʥʪʥʦʪʦ ʚʨʝʤʝ ʟʘ ʧʨʝʩʪʦʡ ʚ 

ʩʚʝʪʣʦʪʦ ʧʦʤʝʱʝʥʠʝ ʥʘ ʘʧʘʨʘʪʘ Gemini ʧʦ ʚʨʝʤʝ ʥʘ retention trial. ʅʘʡ-

ʟʥʘʯʠʤ ʝʬʝʢʪ ʚʲʨʭʫ  ʫʜʲʣʞʘʚʘʥʝʪʦ ʥʘ ʣʘʪʝʥʪʥʦʪʦ ʚʨʝʤʝ ʥʘ 3-ʠ̫  ʜʝʥ ʩʝ 

ʥʘʙʣʶʜʘʚʘ ʚ ʩʣʝʜʥʘʪʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ: 4c > 4a > galantamine . ʆʩʪʘʥʘʣʠʪʝ 

ʪʨʠ ʩʲʝʜʠʥʝʥʠʷ ʥʝ ʧʦʢʘʟʚʘʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʫʜʲʣʞʘʚʘʥʝ ʥʘ 

ʣʘʪʝʥʪʥʦʪʦ ʚʨʝʤʝ. ʅʘʙʣʶʜʘʚʘ ʩʝ, ʯʝ scopolamine, ʧʨʠʣʦʞʝʥ i.p. ʚ ʜʦʟʘ 3 

mg/kg 5 ʤʠʥʫʪʠ ʧʨʝʜʠ ʠʟʧʠʪʚʘʥʝʪʦ ʚ ʩʢʦʧʦʣʘʤʠʥʦʚʘʪʘ ʛʨʫʧʘ ʫʜʲʣʞʘʚʘ 

ʣʘʪʝʥʪʥʦʪʦ ʚʨʝʤʝ ʥʘ ʧʨʝʩʪʦʡ ʚ ʩʚʝʪʣʘʪʘ ʢʘʤʝʨʘ. ʊʦʚʘ ʫʜʲʣʞʘʚʘʥʝ ʝ ʧʦʯʪʠ 

ʜʚʘ ʧʲʪʠ ʧʦ-ʠʟʨʘʟʝʥʦ (pÒ 0,01) ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʦʙʫʯʠʪʝʣʥʘʪʘ ʩʝʩʠʷ ʥʘ ʧʲʨʚʠʷ 

ʜʝʥ. ɼʘʥʥʠʪʝ ʦʪ ʪʨʝʪʠʷ ʜʝʥ ʧʦʢʘʟʚʘʪ ʚʣʦʰʘʚʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ, ʢʦʝʪʦ ʩʝ 

ʠʟʨʘʟʷʚʘ ʚ  ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʚʨʝʤʝʪʦ ʟʘ ʚʣʠʟʘʥʝ ʚ ʪʲʤʥʘʪʘ ʢʘʤʝʨʘ (ʬʠʛ. 15). 

ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʩʨʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ (mean Ñ SD) ʥʘ ʣʘʪʝʥʪʥʦʪʦ ʚʨʝʤʝ ʚ 

ʛʨʫʧʠʪʝ. 

* - pÒ 0,05;   ** - pÒ 0,01;   # - 0,05 < ʨ < 0,1-ʪʝʥʜʝʥʮʠ̫ 

 
 

ʌʠʛʫʨʘ 15. ɽʬʝʢʪʠ ʥʘ ʥʦʚʦʩʠʥʪʝʟʠʨʘʥʠʪʝ 4-ɸP ʧʨʦʠʟʚʦʜʥʠ, galantamine ʠ 4-ɸP 

ʚʲʨʭʫ ʩʢʦʧʦʣʘʤʠʥ-ʠʥʜʫʮʠʨʘʥʘ ʜʝʤʝʥʮʠʷ ʥʘ ʤʠʰʢʠ ʧʨʠ ʪʝʩʪʘ ʟʘ ʧʘʩʠʚʥʦ 

ʠʟʙʷʛʚʘʥʝ ï passive avoidance.   
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VI.3.2. ɽʬʝʢʪʠ ʥʘ ʥʦʚʦʩʠʥʪʝʟʠʨʘʥʠʪʝ 4-ɸʈ ʧʨʦʠʟʚʦʜʥʠ ʚʲʨʭʫ ʤʠʰʢʠ ʙʝʟ 

ʠʥʜʫʮʠʨʘʥ ʧʘʤʝʪʦʚ ʜʝʬʠʮʠʪ ʧʨʠ ʪʝʩʪ ʟʘ ʘʢʪʠʚʥʦ ʠʟʙʷʛʚʘʥʝ  

ʅʘ ʬʠʛ. 16 ʝ ʧʨʝʜʩʪʘʚʝʥ ʙʨʦʷʪ ʥʘ ʦʪʛʦʚʦʨʠʪʝ escaped ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʥʦʪʦ 

ʦʙʫʯʝʥʠʝ ʥʘ ʛʨʫʧʠʪʝ ʠ 2 ʯʘʩʘ ʩʣʝʜ i.p. ʠʥʞʝʢʪʠʨʘʥʝ ʥʘ 1/20 ʦʪ ʩʲʦʪʚʝʪʥʦʪʦ 

ʚʝʱʝʩʪʚʦ. ʇʨʠ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʤʝʞʜʫ ʛʨʫʧʠʪʝ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʙʨʦʷ ʥʘ ʦʪʛʦʚʦʨʠʪʝ escaped 2 ʯʘʩʘ ʩʣʝʜ 

ʧʨʠʣʦʞʝʥʠʝ, ʠʤʘ ʚ ʛʨʫʧʠʪʝ 4b ʠ galantamine  ʩʧʨʷʤʦ 4-AP ʛʨʫʧʘʪʘ (pÒ 

0,05). ʇʨʠ ʚʲʪʨʝʛʨʫʧʦʚʦ ʩʨʘʚʥʷʚʘʥʝ, ʩʝ ʦʪʯʠʪʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʙʨʦʷ ʥʘ 

ʦʪʛʦʚʦʨʠʪʝ escaped 2 ʯʘʩʘ ʩʣʝʜ ʠʥʞʝʢʪʠʨʘʥʝ ʩʧʨʷʤʦ ʦʙʫʯʠʪʝʣʥʘʪʘ ʩʝʩʠʷ ʥʘ 

ʛʨʫʧʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ 4c ʠ 4-AP (pÒ 0,05). ʇʨʠ ʚʩʠʯʢʠ ʛʨʫʧʠ, ʦʩʚʝʥ ʧʨʠ 

galantamine, ʩʝ ʥʘʙʣʶʜʘʚʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʙʨʦʷ ʥʘ ʦʪʛʦʚʦʨʠʪʝ escaped  2 

ʯʘʩʘ ʩʣʝʜ ʠʥʞʝʢʪʠʨʘʥʝ ʩʧʨʷʤʦ ʦʙʫʯʝʥʠʝʪʦ. ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʩʨʝʜʥʠʪʝ 

ʩʪʦʡʥʦʩʪʠ (mean ÑSD) ʥʘ ʠʟʙʷʛʚʘʥʠʷʪʘ ʚ ʛʨʫʧʠʪʝ. 

 
ʌʠʛʫʨʘ 16. ɹʨʦʡ ʥʘ ʦʪʛʦʚʦʨʠʪʝ escaped 2 ʯʘʩʘ ʩʣʝʜ i.p. ʠʥʞʝʢʪʠʨʘʥʝ ʥʘ 4-ɸʈ 

ʧʨʦʠʟʚʦʜʥʠ.  

ʅʘ ʬʠʛ. 17 ʝ ʧʨʝʜʩʪʘʚʝʥʦ ʩʨʘʚʥʝʥʠʝ ʤʝʞʜʫ ʙʨʦʷ ʥʘ ʦʪʛʦʚʦʨʠʪʝ escaped  24 

ʯʘʩʘ ʩʣʝʜ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʚʝʱʝʩʪʚʘʪʘ. ʇʨʠ ʤʝʞʜʫʛʨʫʧʦʚʦʪʦ ʩʨʘʚʥʷʚʘʥʝ, ʥʝ 

ʩʝ ʦʪʢʨʠʚʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ ʚ ʙʨʦʷ ʥʘ ʠʟʙʷʛʚʘʥʠʷʪʘ. ʇʨʠ 

ʚʲʪʨʝʛʨʫʧʦʚʦʪʦ ʩʨʘʚʥʷʚʘʥʝ, ʧʨʠ ʚʩʠʯʢʠ ʛʨʫʧʠ ʩʝ ʥʘʙʣʶʜʘʚʘ ʪʝʥʜʝʥʮʠʷʪʘ 

ʢʲʤ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʙʨʦʷ ʥʘ ʦʪʛʦʚʦʨʠʪʝ escaped 24 ʯʘʩʘ ʩʣʝʜ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ 

ʚʝɦʝʩʪʚʘʪʘ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʦʙʫʯʠʪʝʣʥʘʪʘ ʩʝʩʠʷ. ʊʦʚʘ ʥʘʤʘʣʷʚʘʥʝ ʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʧʨʠ ʩʣʝʜʥʠʪʝ ʛʨʫʧʠ: 4b (pÒ 0,01), 4c (pÒ 0,05), 4d 

(pÒ 0,05) ʠ 4-AP (pÒ 0,01). ʅʘʡ-ʩʲʱʝʩʪʚʝʥʦʪʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʙʨʦʷ ʥʘ 

ʠʟʙʷʛʚʘʥʠʷʪʘ ʩʣʝʜ 24 ʯʘʩʘ ʚ ʩʨʘʚʥʝʥʠʝ ʩ 2 ʯʘʩʘ ʩʣʝʜ ʠʥʞʝʢʪʠʨʘʥʝ ʩʝ ʦʪʯʠʪʘ 

ʚ ʛʨʫʧʘ 4b. 
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ʌʠʛʫʨʘ 17. ɹʨʦʡ ʥʘ ʦʪʛʦʚʦʨʠʪʝ escaped 24 ʯʘʩʘ ʩʣʝʜ i.p. ʠʥʞʝʢʪʠʨʘʥʝ ʥʘ 4-ɸʈ 

ʧʨʦʠʟʚʦʜʥʠ.  

 ʅʘ ʬʠʛ. 18 ʝ ʧʨʝʜʩʪʘʚʝʥ ʙʨʦʷʪ ʥʘ ʦʪʛʦʚʦʨʠʪʝ avoided  ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʥʦʪʦ 

ʦʙʫʯʝʥʠʝ ʥʘ ʛʨʫʧʠʪʝ ʠ 2 ʯʘʩʘ ʩʣʝʜ i.p. ʠʥʞʝʢʪʠʨʘʥʝ ʥʘ 1/20 ʦʪ ʩʲʦʪʚʝʪʥʦʪʦ 

ʚʝʱʝʩʪʚʦ. ʇʨʠ ʤʝʞʜʫʛʨʫʧʦʚʦʪʦ ʩʨʘʚʥʝʥʠʝ ʩʝ ʦʪʯʠʪʘ ʟʥʘʯʠʪʝʣʥʦ 

ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʙʨʦʷ ʥʘ ʦʪʛʦʚʦʨʠʪʝ avoided ʚ ʛʨʫʧʘʪʘ 4d ʩʧʨʷʤʦ ʛʨʫʧʠʪʝ, 

ʪʨʝʪʠʨʘʥʠ ʩʲʩ ʩʲʝʜʠʥʝʥʠʷʪʘ 4b, 4c ʠ galantamine  (pÒ 0,05). ʇʨʠ ʚʩʠʯʢʠ 

ʛʨʫʧʠ, ʩ ʠʟʢʣʶʯʝʥʠʝ ʥʘ ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ, ʩʝ ʥʘʙʣʶʜʘʚʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ 

ʙʨʦʷ ʥʘ ʠʟʙʷʛʚʘʥʠʷʪʘ 2 ʯʘʩʘ ʩʣʝʜ i.p. ʠʥʞʝʢʪʠʨʘʥʝ ʚ ʩʨʘʚʥʝʥʠʝ ʩ 

ʦʙʫʯʠʪʝʣʥʘʪʘ ʩʝʩʠʷ. ʇʨʠ ʛʨʫʧʠʪʝ 4b, 4c, 4d ʠ galantamine, ʪʦʚʘ ʥʘʤʘʣʷʚʘʥʝ 

ʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ (pÒ 0,05). 

 

ʌʠʛʫʨʘ 18. ɹʨʦʡ ʥʘ ʦʪʛʦʚʦʨʠʪʝ avoided 2 ʯʘʩʘ ʩʣʝʜ i.p. ʠʥʞʝʢʪʠʨʘʥʝ ʥʘ 4-ɸʈ 

ʧʨʦʠʟʚʦʜʥʠ.  
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ʅʘ ʬʠʛ. 19 ʝ ʧʨʝʜʩʪʘʚʝʥʦ ʩʨʘʚʥʝʥʠʝ ʤʝʞʜʫ ʙʨʦʷ ʥʘ ʦʪʛʦʚʦʨʠʪʝ avoided  24 

ʯʘʩʘ ʩʣʝʜ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʚʝʱʝʩʪʚʘʪʘ.  ʅʘʙʣʶʜʘʚʘ ʩʝ, ʯʝ ʠ ʩʣʝʜ 24 ʯʘʩʘ 

ʙʨʦʷʪ ʥʘ ʦʪʛʦʚʦʨʠʪʝ avoided ʥʘʤʘʣʷʚʘ ʩʧʨʷʤʦ ʦʙʫʯʠʪʝʣʥʘʪʘ ʩʝʩʠʷ, ʩ 

ʠʟʢʣʶʯʝʥʠʝ ʥʘ ʛʨʫʧʠʪʝ 4b ʠ 4-AP, ʧʨʠ ʢʦʠʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ 

ʙʨʦʷ ʥʘ ʠʟʙʷʛʚʘʥʠʷʪʘ. ʇʨʠ 4d (pÒ 0,01) ʠ galantamine (pÒ 0,05) ʩʝ 

ʫʩʪʘʥʦʚʷʚʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʥʘʤʘʣʷʚʘʥʝ ʚ ʙʨʦʷ ʥʘ ʦʪʛʦʚʦʨʠʪʝ 

avoided 24 ʯʘʩʘ ʩʣʝʜ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʚʝʱʝʩʪʚʘʪʘ ʩʧʨʷʤʦ ʦʙʫʯʠʪʝʣʥʘʪʘ 

ʩʝʩʠʷ. 

 
ʌʠʛʫʨʘ 19. ɹʨʦʡ ʥʘ ʦʪʛʦʚʦʨʠʪʝ avoided 24 ʯʘʩʘ ʩʣʝʜ i.p. ʠʥʞʝʢʪʠʨʘʥʝ ʥʘ 4-ɸʈ 

ʧʨʦʠʟʚʦʜʥʠ.  

 

VI .3.3. ɽʬʝʢʪʠ ʥʘ ʥʦʚʦʩʠʥʪʝʟʠʨʘʥʠʪʝ 4-ɸʈ ʧʨʦʠʟʚʦʜʥʠ ʚʲʨʭʫ 

ʧʨʦʮʝʩʠʪʝ ʥʘ ʦʙʫʯʝʥʠʝ ʠ ʧʘʤʝʪ ʩʣʝʜ ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʠʣʘʛʘʥʝ 

VI .3.3.1. ɽʬʝʢʪʠ ʥʘ ʥʦʚʦʩʠʥʪʝʟʠʨʘʥʠʪʝ 4-ɸʈ ʧʨʦʠʟʚʦʜʥʠ ʚʲʨʭʫ 

ʩʢʦʧʦʣʘʤʠʥ-ʠʥʜʫʮʠʨʘʥʘ ʜʝʤʝʥʮʠʷ ʧʨʠ ʤʠʰʢʠ ʧʨʠ ʪʝʩʪ ʟʘ ʧʘʩʠʚʥʦ 

ʠʟʙʷʛʚʘʥʝ  

ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʢʘʟʚʘʪ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʣʘʪʝʥʪʥʦʪʦ ʚʨʝʤʝ ʥʘ  5-ʪʠ ʩʧʨʷʤʦ 1-ʚʠ 

ʜʝʥ, ʩ ʠʟʢʶʯʝʥʠʝ ʥʘ ʩʲʝʜʠʥʝʥʠʝ 4d (ʬʠʛ. 20). ʋʜʲʣʞʘʚʘʥʝ ʥʘ ʚʨʝʤʝʪʦ ʟʘ 

ʚʣʠʟʘʥʝ ʚ ʪʲʤʥʘʪʘ ʢʘʤʝʨʘ (ʣʘʪʝʥʪʥʦʪʦ ʚʨʝʤʝ) ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʨʠ ʚʩʠʯʢʠ 

ʛʨʫʧʠ, ʩ ʠʟʢʶʯʝʥʠʝ ʥʘ ʛʨʫʧʠʪʝ 4ʘ ʠ 4d ʥʘ 12-ʷ ʜʝʥ, ʢʦʛʘʪʦ ʩʝ ʧʨʦʚʝʞʜʘ 

ʪʝʩʪʘ ʟʘ ʧʘʩʠʚʥʦ ʠʟʙʷʛʚʘʥʝ ʩ ʮʝʣ ʜʘ ʩʝ ʫʩʪʘʥʦʚʠ ʜʦʢʦʣʢʦ ʧʨʠʜʦʙʠʪʘʪʘ 

ʠʥʬʦʨʤʘʮʠʷ ʩʝ ʝ ʟʘʜʲʨʞʘʣʘ ʚ ʧʘʤʝʪʪʘ ï retention trial. ʅʘ ʬʠʛ. 20 ï 24 ʩʘ 

ʧʨʝʜʩʪʘʚʝʥʠ ʩʨʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ (mean) ʥʘ ʣʘʪʝʥʪʥʦʪʦ ʚʨʝʤʝ ʚ ʛʨʫʧʠʪʝ ʟʘ 

ʩʲʦʪʚʝʪʥʠʪʝ ʜʥʠ. 
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ʌʠʛʫʨʘ 20. ɽʬʝʢʪ ʦʪ ʤʥʦʛʦʢʨʘʪʥʦʪʦ ʧʨʠʣʘʛʘʥʝ ʥʘ ʥʦʚʦʩʠʥʪʝʟʠʨʘʥʠʪʝ ʩʲʝʜʠʥʝʥʠʷ 

ʚʲʨʭʫ ʩʢʦʧʦʣʘʤʠʥ ï ʠʥʜʫʮʠʨʘʥʠʷ ʧʘʤʝʪʦʚ ʜʝʬʠʮʠʪ ʥʘ 1-ʚʠ, 5-ʪʠ ʠ 12-ʪʠ ʜʝʥ ʧʨʠ 

ʪʝʩʪʘ ʟʘ ʧʘʩʠʚʥʦ ʠʟʙʷʛʚʘʥʝ.  

ʈʝʟʫʣʪʘʪʠʪʝ ʥʘ ʛʨʫʧʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ ʚʝʱʝʩʪʚʘ 4b ʠ 4c ʧʦʢʘʟʚʘʪ, ʯʝ ʪʝʟʠ 

ʩʲʝʜʠʥʝʥʠʷ ʧʨʦʪʠʚʦʜʝʡʩʪʚʘʪ ʥʘ ʝʬʝʢʪʠʪʝ ʥʘ scopolamine, ʦʩʦʙʝʥʦ ʥʘ 12-ʠ̫  

ʜʝʥ (ʬʠʛ.20).  

ɻʨʘʬʠʯʥʦ ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʠ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʧʘʤʝʪʪʘ ʚ ʨʘʟʣʠʯʥʠʪʝ ʜʥʠ, ʧʨʝʟ 

ʢʦʠʪʦ ʝ ʧʨʦʚʝʞʜʘʥ ʪʝʩʪʲʪ ʟʘ ʧʘʩʠʚʥʦ ʠʟʙʷʛʚʘʥʝ. ʅʘ ʬʠʛ. 21 ʝ ʧʨʝʜʩʪʘʚʝʥʘ 

ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʛʨʫʧʘʪʘ, ʪʨʝʪʠʨʘʥʘ ʩʲʩ ʩʲʝʜʠʥʝʥʠʝ 4ʘ. ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʢʘʟʚʘʪ 

ʧʦʩʪʝʧʝʥʥʦ ʧʦʜʦʙʨʷʚʘʥʝ ʚ ʦʙʫʯʝʥʠʝʪʦ ʦʪ 2-ʨʠ ʜʦ 5-ʪʠ ʜʝʥ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦ ʫʜʲʣʞʘʚʘʥʝ ʥʘ ʣʘʪʝʥʪʥʠʪʝ ʚʨʝʤʝʥʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʨʠ ʩʨʘʚʥʝʥʠʝ 

ʤʝʞʜʫ 2-ʨʠ ʩ 4-ʪʠ ʠ 12-ʪʠ ʜʝʥ (pÒ 0,05), ʢʘʢʪʦ ʠ ʩ 5-ʪʠ ʜʝʥ (pÒ 0,01) ʚ 

ʛʨʫʧʘʪʘ, ʪʨʝʪʠʨʘʥʘ ʩ 4ʘ. ʇʦʜʦʙʨʷʚʘʥʝ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʪʘʟʠ ʛʨʫʧʘ ʩʧʨʷʤʦ 

ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ (pÒ 0,05) ʩʝ ʥʘʙʣʶʜʘʚʘ ʥʘ 5-ʪʠ ʜʝʥ. 
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ʌʠʛʫʨʘ 21. ɼʠʥʘʤʠʢʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʛʨʫʧʘʪʘ, ʪʨʝʪʠʨʘʥʘ ʩʲʩ ʩʲʝʜʠʥʝʥʠʝ 4ʘ ʧʨʠ 

ʪʝʩʪʘ ʟʘ ʧʘʩʠʚʥʦ ʠʟʙʷʛʚʘʥʝ 

ʅʘ ʬʠʛ. 22 ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʜʠʥʘʤʠʢʘʪʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʛʨʫʧʘʪʘ, ʪʨʝʪʠʨʘʥʘ ʩ 

ʚʝʱʝʩʪʚʦ 4b. ʋʜʲʣʞʘʚʘʥʝ ʥʘ ʣʘʪʝʥʪʥʦʪʦ ʚʨʝʤʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʥʘ 4-ʪʠ ʠ 12-

ʪʠ ʜʝʥ ʩʧʨʷʤʦ 1-ʚʠ ʜʝʥ, ʥʦ ʙʝʟ ʪʦʚʘ ʫʚʝʣʠʯʘʚʘʥʝ ʜʘ ʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦ. ʇʨʠ ʩʨʘʚʥʝʥʠʝ ʤʝʞʜʫ 1-ʚʠ, 5-ʪʠ ʜʝʥ ʠ 12-ʪʠ ʜʝʥ, ʢʦʛʘʪʦ ʝ 

ʧʨʠʣʘʛʘʥ ʠ scopolamine, ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʣʘʪʝʥʪʥʦʪʦ ʚʨʝʤʝ ʥʘ 

5-ʪʠ ʩʧʨʷʤʦ 1-ʚʠ ʜʝʥ (pÒ 0,05) ʠ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʘ ʥʘ 12-ʪʠ ʜʝʥ. 

ʉʣʝʜ ʧʲʨʚʦʪʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʚʝʱʝʩʪʚʦʪʦ ʠ scopolamine ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʦ-

ʜʦʙʨʦ ʦʙʫʯʝʥʠʝ ʥʘ ʛʨʫʧʘʪʘ 4b ʩʧʨʷʤʦ ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ (pÒ 0,05). ʇʨʝʟ 

ʩʣʝʜʚʘʱʠʪʝ ʦʙʫʯʠʪʝʣʥʠ ʜʥʠ (2-ʨʠ ʜʦ 5-ʪʠ), ʢʘʢʪʦ ʠ ʥʘ 12-ʷ ʜʝʥ ʥʝ ʩʝ 

ʥʘʙʣʶʜʘʚʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʣʘʪʝʥʪʥʦʪʦ ʚʨʝʤʝ ʥʘ 

ʛʨʫʧʘ 4b ʩʧʨʷʤʦ ʛʨʫʧʘʪʘ, ʪʨʝʪʠʨʘʥʘ ʩʲʩ scopolamine, ʢʘʢʪʦ ʠ ʢʦʥʪʨʦʣʥʘʪʘ 

ʛʨʫʧʘ. 

ʌʠʛʫʨʘ 22. ɼʠʥʘʤʠʢʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʛʨʫʧʘʪʘ, ʪʨʝʪʠʨʘʥʘ ʩʲʩ ʩʲʝʜʠʥʝʥʠʝ 4b ʧʨʠ 

ʪʝʩʪʘ ʟʘ ʧʘʩʠʚʥʦ ʠʟʙʷʛʚʘʥʝ. 
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ʇʨʠ ʛʨʫʧʘʪʘ, ʪʨʝʪʠʨʘʥʘ ʩ ʚʝʱʝʩʪʚʦ 4ʩ (ʬʠʛ. 23), ʩʝ ʥʘʙʣʶʜʘʚʘ ʩʲʱʝʩʪʚʝʥʦ 

ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʣʘʪʝʥʪʥʦʪʦ ʚʨʝʤʝ ʥʘ 12-ʪʠ ʜʝʥ (pÒ 0,01). ʅʘʙʣʶʜʘʚʘ ʩʝ ʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ ʚ ʨʝʟʫʣʪʘʪʠʪʝ ʥʘ 1-ʚʠ ʠ 5-ʪʠ ʜʝʥ (pÒ 0,05) ʚ 

ʧʦʩʦʢʘ ʢʲʤ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʣʘʪʝʥʪʥʦʪʦ ʚʨʝʤʝ. ʇʨʠ ʩʨʘʚʥʷʚʘʥʝ ʤʝʞʜʫ 5-ʪʠ ʠ 

12-ʪʠ ʜʝʥ, ʨʝʟʫʣʪʘʪʠʪʝ ʧʦʢʘʟʚʘʪ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʣʘʪʝʥʪʥʦʪʦ ʚʨʝʤʝ, ʢʦʝʪʦ ʩʝ 

ʩʚʲʨʟʚʘ ʩ ʜʦʙʨʦ ʟʘʜʲʨʞʘʥʝ ʥʘ ʚʝʯʝ ʫʩʚʦʝʥʘʪʘ ʟʘʜʘʯʘ ʚ ʧʘʤʝʪʪʘ. 

ʅʘʤʘʣʷʚʘʥʝʪʦ ʥʘ ʣʘʪʝʥʪʥʦʪʦ ʚʨʝʤʝ ʧʨʝʟ ʧʨ̡ʚʠʪʝ ʧʝʪ ʜʥʠ ʥʘ ʛʨʫʧʘʪʘ 4ʩ ʝ 

ʠʥʜʠʢʘʪʦʨ ʟʘ ʚʣʦʰʝʥʦ ʫʩʚʦʷʚʘʥʝ ʥʘ ʟʘʜʘʯʘʪʘ.  

 
ʌʠʛʫʨʘ 23. ɼʠʥʘʤʠʢʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʛʨʫʧʘʪʘ, ʪʨʝʪʠʨʘʥʘ ʩʲʩ ʩʲʝʜʠʥʝʥʠʝ 4c ʧʨʠ 

ʪʝʩʪʘ ʟʘ ʧʘʩʠʚʥʦ ʠʟʙʷʛʚʘʥʝ. 
 

ʅʘ ʬʠʛ. 24 ʝ ʧʦʢʘʟʘʥʘ ʜʠʥʘʤʠʢʘʪʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʛʨʫʧʘʪʘ, ʪʨʝʪʠʨʘʥʘ ʩ 

ʚʝʱʝʩʪʚʦ 4d. ʆʪʯʠʪʘ ʩʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ ʚ ʣʘʪʝʥʪʥʠʪʝ 

ʚʨʝʤʝʥʘ ʚ ʜʝʥʷ ʟʘ ʦʙʫʯʝʥʠʝ ʧʨʝʜʠ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʚʝʱʝʩʪʚʘʪʘ ʠ 5-ʠ̫  ʜʝʥ 

(pÒ 0,05), ʢʦʷʪʦ ʝ ʩʚʲʨʟʘʥʘ ʩ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʣʘʪʝʥʪʥʦʪʦ ʚʨʝʤʝ ʥʘ 5-ʠ̫  ʜʝʥ 

ʦʪ ʦʙʫʯʝʥʠʝʪʦ. ʇʦʜʦʙʨʷʚʘʥʝ ʚ ʦʙʫʯʝʥʠʝʪʦ ʩʝ ʨʝʛʠʩʪʨʠʨʘ ʠ ʧʨʠ ʩʨʘʚʥʷʚʘʥʝ 

ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ 1-ʚʠ ʠ 5-ʪʠ ʜʝʥ (pÒ 0,01). ʅʘ 12-ʪʠ ʜʝʥ ʨʝʟʫʣʪʘʪʠʪʝ ʥʘ 

ʛʨʫʧʘʪʘ ʧʦʢʘʟʚʘʪ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʣʘʪʝʥʪʥʦʪʦ ʚʨʝʤʝ ʩʧʨʷʤʦ 5-ʪʠ ʜʝʥ ʦʪ 

ʦʙʫʯʝʥʠʝʪʦ (pÒ 0,05), ʢʦʝʪʦ ʝ ʠʥʜʠʢʘʪʦʨ ʟʘ ʚʣʦʰʝʥʦ ʟʘʜʲʨʞʘʥʝ ʥʘ 

ʧʨʠʜʦʙʠʪʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʚ ʧʘʤʝʪʪʘ.    
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ʌʠʛʫʨʘ 24. ɼʠʥʘʤʠʢʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʛʨʫʧʘʪʘ, ʪʨʝʪʠʨʘʥʘ ʩʲʩ ʩʲʝʜʠʥʝʥʠʝ 4d ʧʨʠ 

ʪʝʩʪʘ ʟʘ ʧʘʩʠʚʥʦ ʠʟʙʷʛʚʘʥʝ. 

 

VI .3.3.2. ɽʬʝʢʪʠ ʥʘ ʨʘʟʣʠʯʥʠ ʢʦʤʙʠʥʘʮʠʠ ʤʝʞʜʫ galantamine  ʠ 4-ɸʈ  

ʧʨʠ ʪʝʩʪ ʟʘ ʧʘʩʠʚʥʦ ʠʟʙʷʛʚʘʥʝ 

ʅʘ ʬʠʛ. 25 ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ 1-ʚʠ, 5-ʪʠ ʠ 12-ʪʠ ʜʝʥ ʧʨʠ ʪʝʩʪʘ 

ʟʘ ʧʘʩʠʚʥʦ ʠʟʙʷʛʚʘʥʝ. ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʢʘʟʚʘʪ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʣʘʪʝʥʪʥʦʪʦ 

ʚʨʝʤʝ ʥʘ 5-ʪʠ ʩʧʨʷʤʦ 1-ʚʠ ʜʝʥ, ʩ ʠʟʢʣʶʯʝʥʠʝ ʥʘ ʛʨʫʧʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ 

galantamine (Gal) ʠ 4-AP. ʇʨʠ ʚʩʠʯʢʠ ʛʨʫʧʠ, ʦʩʚʝʥ ʧʨʠ 4-ɸʈ ʛʨʫʧʘ, ʩʝ 

ʦʪʯʠʪʘ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʣʘʪʝʥʪʥʦʪʦ ʚʨʝʤʝ ʥʘ 12-ʪʠ ʚ ʩʨʘʚʥʝʥʠʝ ʩ 5-ʪʠ ʜʝʥ. 

ʇʨʠ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ 5-ʪʠ ʜʝʥ ʥʘ ʢʦʥʪʨʦʣʥʘʪʘ ʠ ʛʨʫʧʘʪʘ ʩ 4-

ɸʈ, ʩʝ ʦʪʯʠʪʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʣʘʪʝʥʪʥʦʪʦ ʚʨʝʤʝ ʥʘ 

4-ɸʈ ʛʨʫʧʘ ʩʧʨʷʤʦ ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ (pÒ 0,05). ʊʘʢʘʚʘ ʨʘʟʣʠʢʘ ʝ 

ʫʩʪʘʥʦʚʝʥʘ ʠ ʧʨʠ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ 1-ʚʠ ʜʝʥ ʤʝʞʜʫ ʛʨʫʧʠʪʝ, 

ʪʨʝʪʠʨʘʥʠ ʩ galantamine ʠ ʢʦʤʙʠʥʘʮʠʷʪʘ Gal/4-AP 3:1 ʚ ʨʝʟʫʣʪʘʪ ʥʘ 

ʫʜʲʣʞʘʚʘʥʝ ʥʘ ʣʘʪʝʥʪʥʦʪʦ ʚʨʝʤʝ ʚʲʚ ʚʪʦʨʘʪʘ ʛʨʫʧʘ (pÒ 0,05). ʅʘ ʬʠʛ. 25 ï 

28 ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʩʨʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ (mean) ʥʘ ʣʘʪʝʥʪʥʦʪʦ ʚʨʝʤʝ ʚ 

ʛʨʫʧʠʪʝ ʟʘ ʩʲʦʪʚʝʪʥʠʪʝ ʜʥʠ. 
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ʌʠʛʫʨʘ 25. ɽʬʝʢʪʲʪ ʦʪ ʤʥʦʛʦʢʨʘʪʥʦʪʦ ʧʨʠʣʘʛʘʥʝ ʥʘ Gal, 4-AP ʠ ʨʘʟʣʠʯʥʠ ʪʝʭʥʠ 

ʢʦʤʙʠʥʘʮʠʠ ʚʲʨʭʫ ʩʢʦʧʦʣʘʤʠʥ ï ʠʥʜʫʮʠʨʘʥʠʷ ʧʘʤʝʪʦʚ ʜʝʬʠʮʠʪ ʥʘ 1-ʚʠ, 5-ʪʠ ʠ 

12-ʪʠ ʜʝʥ ʧʨʠ ʪʝʩʪʘ ʟʘ ʧʘʩʠʚʥʦ ʠʟʙʷʛʚʘʥʝ. 

ʅʘ ʬʠʛ. 26 ʝ ʧʨʦʩʣʝʜʝʥʘ ʜʠʥʘʤʠʢʘʪʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʛʨʫʧʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ  

galantamine ʠ 4-ɸʈ. ʗʩʥʦ ʝ ʚʠʜʥʦ ʨʷʟʢʦʪʦ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ 2-

ʨʠ ʜʦ 4-ʪʠ ʜʝʥ ʧʨʠ ʞʠʚʦʪʥʠʪʝ, ʥʘ ʢʦʠʪʦ ʝ ʧʨʠʣʘʛʘʥ galantamine, ʟʘ ʨʘʟʣʠʢʘ 

ʦʪ ʪʝʟʠ, ʪʨʝʪʠʨʘʥʠ ʩ 4-ɸʈ, ʦʩʦʙʝʥʦ ʥʘ 4-ʪʠ ʜʝʥ (pÒ 0,05). ɺ ʛʨʫʧʘʪʘ, ʥʘ 

ʢʦ̫ʪʦ ʝ ʧʨʠʣʘʛʘʥ galantamine, ʥʘʡ-ʩʲʱʝʩʪʚʝʥʦ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʣʘʪʝʥʪʥʦʪʦ 

ʚʨʝʤʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʤʝʞʜʫ ʜʝʥʷ ʧʨʝʜʠ ʧʲʨʚʦʪʦ ʧʨʠʣʘʛʘʥʝ  (ʦʙʫʯʝʥʠʝ) ʠ 4-

ʪʠ ʜʝʥ (pÒ 0,05), ʢʘʢʪʦ ʠ ʤʝʞʜʫ 1-ʷ ʠ 4-ʷ ʜʝʥ (pÒ 0,05). ɺ ʪʘʟʠ ʛʨʫʧʘ ʩʝ 

ʥʘʙʣʶʜʘʚʘ ʨʷʟʢʦ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʣʘʪʝʥʪʥʦʪʦ ʚʨʝʤʝ ʥʘ 5-ʪʠ ʠ 12-ʠ ʜʝʥ. ʇʨʠ 

4-ɸʈ ʥʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʩʲʱʝʩʪʚʝʥʘ ʧʨʦʤʷʥʘ ʚ ʣʘʪʝʥʪʥʦʪʦ ʚʨʝʤʝ ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʠʪʝ ʜʥʠ. 

 
ʌʠʛʫʨʘ 26. ɼʠʥʘʤʠʢʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʛʨʫʧʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ Gal ʠ 4-ɸʈ ʧʨʠ ʪʝʩʪʘ 

ʟʘ ʧʘʩʠʚʥʦ ʠʟʙʷʛʚʘʥʝ. 
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ʅʘ ʬʠʛ. 27 ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʜʠʥʘʤʠʢʘʪʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʛʨʫʧʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ 

ʢʦʤʙʠʥʘʮʠʠ ʤʝʞʜʫ galantamine ʠ 4-ɸʈ ʚ ʩʲʦʪʥʦʰʝʥʠʝ 2:1 ʠ 3:1. ʇʨʠ 

ʢʦʤʙʠʥʘʮʠʷʪʘ 2:1 ʩʝ ʥʘʙʣʶʜʘʚʘ ʫʜʲʣʞʘʚʘʥʝ ʥʘ ʣʘʪʝʥʪʥʦʪʦ ʚʨʝʤʝ ʚ ʧʲʨʚʠʪʝ 

ʜʥʠ ʩʣʝʜ ʧʨʠʣʘʛʘʥʝʪʦ, ʜʦʢʘʪʦ ʧʨʠ 3:1 ʪʘʢʦʚʘ ʫʜʲʣʞʘʚʘʥʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʥʘ 

4-ʪʠ, 5-ʪʠ ʠ 12-ʪʠ ʜʝʥ. 

 
ʌʠʛʫʨʘ 27. ɼʠʥʘʤʠʢʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʛʨʫʧʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ  ʢʦʤʙʠʥʘʮʠʠ Gal/4-ɸʈ 

ʧʨʠ ʪʝʩʪʘ ʟʘ ʧʘʩʠʚʥʦ ʠʟʙʷʛʚʘʥʝ. 

ʅʘ ʬʠʛ. 28 ʝ ʩʲʧʦʩʪʘʚʝʥʘ ʜʠʥʘʤʠʢʘʪʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʛʨʫʧʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ 

ʨʘʟʣʠʯʥʠ ʚʝʱʝʩʪʚʘ ʠ ʢʦʤʙʠʥʘʮʠʠ ʤʝʞʜʫ galantamine ʠ 4-ɸʈ. ʇʨʠ 

ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʣʘʪʝʥʪʥʠʪʝ ʚʨʝʤʝʥʘ ʥʘ ʛʨʫʧʘʪʘ, ʪʨʝʪʠʨʘʥʘ ʩ 4-ɸʈ ʠ 

ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ ʥʘ 5-ʪʠ ʜʝʥ ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ 

ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʣʘʪʝʥʪʥʦʪʦ ʚʨʝʤʝ ʥʘ 4-ɸʈ ʛʨʫʧʘʪʘ ʩʧʨʷʤʦ ʢʦʥʪʨʦʣʥʘʪʘ 

ʛʨʫʧʘ (pÒ 0,05) . ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʧʨʠ ʩʨʘʚʥʷʚʘʥʝ ʥʘ 1-ʚʠ ʜʝʥ ʥʘ 4-ɸʈ ʩ 

ʛʨʫʧʘʪʘ, ʥʘ ʢʦʷʪʦ ʝ ʧʨʠʣʦʞʝʥ scopolamine, ʩʝ ʦʪʯʠʪʘ ʧʦʚʠʰʘʚʘʥʝ ʚ 

ʣʘʪʝʥʪʥʦʪʦ ʚʨʝʤʝ ʥʘ ʧʦʩʣʝʜʥʘʪʘ (pÒ 0,05). ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘ ʨʘʟʣʠʢʘ 

ʚ ʣʘʪʝʥʪʥʠʪʝ ʚʨʝʤʝʥʘ ʩʝ ʦʪʢʨʠʚʘ ʠ ʥʘ 4-ʪʠ ʜʝʥ ʚ ʛʨʫʧʘʪʘ, ʥʘ ʢʦʷʪʦ ʝ 

ʧʨʠʣʦʞʝʥ scopolamine ʩʧʨʷʤʦ ʛʨʫʧʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ: Gal/4-AP 2:1(pÒ 0,05), 

Gal/4-AP 3:1 (pÒ 0,01)  ʠ 4-ɸʈ (pÒ 0,01). ʊʘʟʠ ʨʘʟʣʠʢʘ ʝ ʩʚʲʨʟʘʥʘ ʩ 

ʫʜʲʣʞʘʚʘʥʝ ʥʘ ʣʘʪʝʥʪʥʦʪʦ ʚʨʝʤʝ ʥʘ 4-ʠ̫  ʜʝʥ ʧʨʠ scopolamine ʚ ʩʨʘʚʥʝʥʠʝ ʩ 

ʠʟʙʨʦʝʥʠʪʝ ʛʨʫʧʠ. 
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ʌʠʛʫʨʘ 28. ɼʠʥʘʤʠʢʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʛʨʫʧʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ  ʢʦʤʙʠʥʘʮʠʠ Gal/4-ɸʈ 

ʧʨʠ ʪʝʩʪʘ ʟʘ ʧʘʩʠʚʥʦ ʠʟʙʷʛʚʘʥʝ. 

VI .3.3.3. ɽʬʝʢʪʠ ʥʘ ʙʝʥʟʘʟʝʧʠʥʦʚʠʪʝ ʧʨʦʠʟʚʦʜʥʠ ʧʨʠ ʪʝʩʪ ʟʘ ʧʘʩʠʚʥʦ 

ʠʟʙʷʛʚʘʥʝ  

ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʢʘʟʚʘʪ, ʯʝ ʝʜʥʦʢʨʘʪʥʦʪʦ ʧʨʠʣʘʛʘʥʝ ʥʘ ʩʢʦʧʦʣʘʤʠʥ (3 mg/kg) 

ʥʘʨʫʰʘʚʘ ʧʘʤʝʪʦʚʠʪʝ ʧʨʦʮʝʩʠ, ʢʦʝʪʦ ʩʝ ʜʦʢʘʟʚʘ ʦʪ ʥʘʤʘʣʷʚʘʥʝʪʦ ʥʘ 

ʣʘʪʝʥʪʥʦʪʦ ʚʨʝʤʝ. ʉʲʝʜʠʥʝʥʠʷ 2, 3 ʠ 4 ʫʜʲʣʞʘʚʘʪ ʣʘʪʝʥʪʥʦʪʦ ʚʨʝʤʝ ʚ 

ʩʨʘʚʥʝʥʠʝ ʩ mirtazapine (ʬʠʛ 29). ɹʝʥʟʘʟʝʧʠʥʦʚʠʪʝ ʧʝʧʪʠʜʥʠ ʧʨʦʠʟʚʦʜʥʠ 1-

4 ʥʝ ʧʨʝʤʘʭʚʘʪ ʩʢʦʧʦʣʘʤʠʥ-ʠʥʜʫʮʠʨʘʥʠʷ ʧʘʤʝʪʦʚ ʜʝʬʠʮʠʪ ʠ ʥʝ ʧʦʚʠʰʘʚʘʪ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʣʘʪʝʥʪʥʦʪʦ ʚʨʝʤʝ ʥʘ ʧʨʝʩʪʦʡ ʚ ʩʚʝʪʣʘʪʘ ʢʘʤʝʨʘ, ʚ 

ʩʨʘʚʥʝʥʠʝ ʩ ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ. ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʩʨʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ (mean 

Ñ SD) ʥʘ ʣʘʪʝʥʪʥʦʪʦ ʚʨʝʤʝ ʚ ʛʨʫʧʠʪʝ ʟʘ ʩʲʦʪʚʝʪʥʠʪʝ ʜʥʠ.                                                                                             

 

ʌʠʛʫʨʘ 29.  ɽʬʝʢʪ ʥʘ ʥʦʚʦʩʠʥʪʝʟʠʨʘʥʠʪʝ ʙʝʥʟʘʟʝʧʠʥʦʚʠ ʧʨʦʠʟʚʦʜʥʠ ʩʣʝʜ i.p. 

ʧʨʠʣʘʛʘʥʝ ʧʨʠ ʪʝʩʪʘ ʟʘ ʧʘʩʠʚʥʦ ʠʟʙʷʛʚʘʥʝ.  
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VI .3.4. ɽʬʝʢʪʠ ʥʘ ʥʦʚʦʩʠʥʪʝʟʠʨʘʥʠʪʝ ʚʝʱʝʩʪʚʘ ʚʲʨʭʫ ʩʢʦʧʦʣʘʤʠʥ-

ʠʥʜʫʮʠʨʘʥʘ ʜʝʤʝʥʮʠʷ ʥʘ ʤʠʰʢʠ ʧʨʠ ʪʝʩʪ ʟʘ ʘʢʪʠʚʥʦ ʠʟʙʷʛʚʘʥʝ  

  VI .3.4.1. ʉʨʘʚʥʷʚʘʥʝ ʥʘ ʙʨʦʷ ʥʘ ʦʪʛʦʚʦʨʠʪʝ ñescapedò ʥʘ 

ʥʦʚʦʩʠʥʪʝʟʠʨʘʥʠʪʝ 4-ɸʈ ʧʨʦʠʟʚʦʜʥʠ  

ʅʘ ʬʠʛ. 30 ʝ ʧʦʢʘʟʘʥʘ ʜʠʥʘʤʠʢʘʪʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʛʨʫʧʘʪʘ, ʪʨʝʪʠʨʘʥʘ ʩʲʩ 

ʩʲʝʜʠʥʝʥʠʝ 4ʘ. ʇʨʠ ʚʲʪʨʝʛʨʫʧʦʚʦʪʦ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʙʨʦʷ ʥʘ ʦʪʛʦʚʦʨʠʪʝ 

escaped ʚ ʨʘʟʣʠʯʥʠʪʝ ʜʥʠ, ʩʝ ʥʘʙʣʶʜʘʚʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʥʘʤʘʣʷʚʘʥʝ 

ʚ ʙʨʦʷ ʥʘ ʪʝʟʠ ʦʪʛʦʚʦʨʠ ʥʘ 3-ʪʠ (pÒ 0,05), 4-ʪʠ (pÒ 0,01) ʠ 12-ʪʠ (pÒ 0,05) 

ʜʝʥ ʩʧʨʷʤʦ ʦʙʫʯʠʪʝʣʥʘʪʘ ʩʝʩʠʷ. ʅʘʤʘʣʷʚʘʥʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʠ ʧʨʠ 

ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʙʨʦʷ ʥʘ ʠʟʙʷʛʚʘʥʠʷʪʘ ʥʘ 1-ʚʠ ʩ 3-ʪʠ (pÒ 0,01), 4-ʪʠ (pÒ 0,01) 

ʠ 12-ʪʠ ʜʝʥ (pÒ 0,05). ʇʨʠ ʤʝʞʜʫʛʨʫʧʦʚʦ ʩʨʘʚʥʷʚʘʥʝ, ʩʝ ʦʪʯʠʪʘ 

ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʙʨʦʷ ʥʘ ʠʟʙʷʛʚʘʥʠʷʪʘ ʚ ʛʨʫʧʘ 4ʘ ʩʧʨʷʤʦ ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ 

ʥʘ 4-ʪʠ ʜʝʥ (pÒ 0,05). ʅʘʙʣʶʜʘʚʘ ʩʝ ʪʝʥʜʝʥʮʠʷ (0,05 < ʨ < 0,1) ʢʲʤ 

ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʙʨʦʷ ʥʘ ʦʪʛʦʚʦʨʠʪʝ escaped ʥʘ 12-ʪʠ ʜʝʥ ʚ ʛʨʫʧʘʪʘ, 

ʪʨʝʪʠʨʘʥʘ ʩʲʩ ʩʲʝʜʠʥʝʥʠʝ 4ʘ ʩʧʨʷʤʦ ʪʘʟʠ, ʥʘ ʢʦʷʪʦ ʝ ʧʨʠʣʘʛʘʥ scopolamine. 

ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʩʨʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ (mean) ʥʘ ʠʟʙʷʛʚʘʥʠʷʪʘ ʚ ʛʨʫʧʠʪʝ ʟʘ 

ʩʲʦʪʚʝʪʥʠʷ ʜʝʥ (ʬʠʛ. 30-34). 

 
ʌʠʛʫʨʘ 30. ɼʠʥʘʤʠʢʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʛʨʫʧʘʪʘ, ʪʨʝʪʠʨʘʥʘ ʩʲʩ ʩʲʝʜʠʥʝʥʠʝ 4ʘ ʧʨʠ 

ʪʝʩʪʘ ʟʘ ʘʢʪʠʚʥʦ ʠʟʙʷʛʚʘʥʝ 

ʅʘ ʬʠʛ. 31 ʝ ʧʦʢʘʟʘʥʘ ʜʠʥʘʤʠʢʘʪʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʛʨʫʧʘʪʘ, ʪʨʝʪʠʨʘʥʘ ʩʲʩ 

ʩʲʝʜʠʥʝʥʠʝ 4b. ʇʨʠ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʜʥʠ ʚ ʛʨʫʧʘʪʘ, ʩʝ ʦʪʯʠʪʘ 

ʥʘʤʘʣʷʚʘʥʝʪʦ ʥʘ ʙʨʦʷ ʥʘ ʦʪʛʦʚʦʨʠʪʝ escaped ʦʪ 1-ʚʠ ʜʦ 12-ʪʠ ʜʝʥ, ʙʝʟ ʪʦʚʘ 

ʥʘʤʘʣʷʚʘʥʝ ʜʘ ʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ. ʋʚʝʣʠʯʘʚʘʥʝ ʥʘ ʙʨʦʷ ʥʘ 

ʠʟʙʷʛʚʘʥʠʷʪʘ ʩʝ ʨʝʛʠʩʪʠʨʘ ʧʨʠ ʞʠʚʦʪʥʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩʲʩ ʩʲʝʜʠʥʝʥʠʝ 4b 
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ʩʧʨʷʤʦ ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ ʥʘ 1-ʚʠ (pÒ 0,05), 4-ʪʠ (pÒ 0,05) ʠ 12-ʪʠ ʜʝʥ (pÒ 

0,05). 

 
ʌʠʛʫʨʘ 31. ɼʠʥʘʤʠʢʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʛʨʫʧʘʪʘ, ʪʨʝʪʠʨʘʥʘ ʩʲʩ ʩʲʝʜʠʥʝʥʠʝ 4b ʧʨʠ 

ʪʝʩʪʘ ʟʘ ʘʢʪʠʚʥʦ ʠʟʙʷʛʚʘʥʝ. 

ʅʘ ʬʠʛ. 32 ʝ ʧʦʢʘʟʘʥʘ ʜʠʥʘʤʠʢʘʪʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʛʨʫʧʘʪʘ, ʪʨʝʪʠʨʘʥʘ ʩʲʩ 

ʩʲʝʜʠʥʝʥʠʝ 4c. ʇʨʠ ʚʲʪʨʝʛʨʫʧʦʚʦ ʩʨʘʚʥʝʥʠʝ ʥʘ ʙʨʦʷ ʥʘ ʦʪʛʦʚʦʨʠʪʝ ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʠʪʝ ʜʥʠ, ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʪʝʥʜʝʥʮʠʷ ʢʲʤ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʪʦʟʠ ʙʨʦʡ 

ʤʝʞʜʫ 1-ʚʠ ʠ 3-ʪʠ ʜʝʥ ʩʣʝʜ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʩʲʝʜʠʥʝʥʠʝ 4ʩ. ʇʨʠ ʩʨʘʚʥʷʚʘʥʝ 

ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʩ ʪʝʟʠ ʥʘ ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ, ʩʝ ʦʪʯʠʪʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʠʟʙʷʛʚʘʥʠʷʪʘ ʚ ʛʨʫʧʘʪʘ, ʪʨʝʪʠʨʘʥʘ ʩʲʩ ʩʲʝʜʠʥʝʥʠʝ 

4ʩ ʩʧʨʷʤʦ ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ ʥʘ 4-ʪʠ ʠ 12-ʪʠ ʜʝʥ (pÒ 0,05). 

 
ʌʠʛʫʨʘ 32. ɼʠʥʘʤʠʢʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʛʨʫʧʘʪʘ, ʪʨʝʪʠʨʘʥʘ ʩʲʩ ʩʲʝʜʠʥʝʥʠʝ 4c ʧʨʠ 

ʪʝʩʪʘ ʟʘ ʘʢʪʠʚʥʦ ʠʟʙʷʛʚʘʥʝ. 

* 

* 

* 

0 

2 

4 

6 

8 

10 

ʆʙʫʯʝʥʠʝ 1-ʚʠ ʜʝʥ               

+ Scop 

2-ʨʠ ʜʝʥ 3-ʪʠ ʜʝʥ 4-ʪʠ ʜʝʥ              

+ Scop 

12-ʪʠ ʜʝʥ            

+ Scop 

ɹ
ʨ
ʦ
ʡ
 
ʥ
ʘ
 
ʦ
ʪ
ʛ
ʦ
ʚ
ʦ
ʨ
ʠ
 

e
s
c
a

p
e

d 

ɼʥʠ 

4b 

Scopolamine 

ʢʦʥʪʨʦʣʘ 

* 
* 

0 

2 

4 

6 

8 

10 

ʆʙʫʯʝʥʠʝ 1-ʚʠ ʜʝʥ               

+ Scop 

2-ʨʠ ʜʝʥ 3-ʪʠ ʜʝʥ 4-ʪʠ ʜʝʥ              

+ Scop 

12-ʪʠ ʜʝʥ            

+ Scop 

ɹ
ʨ
ʦ
ʡ
 
ʥ
ʘ
 
ʦ
ʪ
ʛ
ʦ
ʚ
ʦ
ʨ
ʠ
 

e
s
c
a

p
e

d 

ɼʥʠ 

4c 

Scopolamine 

ʢʦʥʪʨʦʣʘ 



68 
 

ʅʘ ʬʠʛ. 33 ʝ ʧʦʢʘʟʘʥʘ ʜʠʥʘʤʠʢʘʪʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʛʨʫʧʘʪʘ, ʪʨʝʪʠʨʘʥʘ ʩʲʩ 

ʩʲʝʜʠʥʝʥʠʝ 4d. ʇʨʠ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʙʨʦʷ ʥʘ ʦʪʛʦʚʦʨʠʪʝ escaped ʧʨʝʟ 

ʦʪʜʝʣʥʠʪʝ ʜʥʠ, ʩʝ ʦʪʯʠʪʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʪʦʟʠ ʙʨʦʡ ʥʘ 1-ʚʠ (pÒ 0,05), 2-ʨʠ 

(pÒ 0,01), 3-ʪʠ (pÒ 0,01) , 4-ʪʠ (0,05 < ʨ < 0,1) ʠ 12-ʪʠ (pÒ 0,05) ʜʝʥ ʩʧʨʷʤʦ 

ʧʲʨʚʠʷ ʦʙʫʯʠʪʝʣʝʥ ʜʝʥ ʧʨʝʜʠ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʩʲʝʜʠʥʝʥʠʝ 4d. ʅʘʙʣʶʜʘʚʘ ʩʝ 

ʪʝʥʜʝʥʮʠʷ ʢʲʤ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʙʨʦʷ ʥʘ ʠʟʙʷʛʚʘʥʠʷʪʘ ʥʘ 4-ʪʠ ʜʝʥ ʦʪ 

ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʩʲʝʜʠʥʝʥʠʝ 4d (0,05 < ʨ < 0,1) ʩʧʨʷʤʦ ʩʲʱʠʷ ʜʝʥ ʥʘ 

ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ. 

 
ʌʠʛʫʨʘ 33. ɼʠʥʘʤʠʢʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʛʨʫʧʘʪʘ, ʪʨʝʪʠʨʘʥʘ ʩʲʩ ʩʲʝʜʠʥʝʥʠʝ 4d ʧʨʠ 

ʪʝʩʪʘ ʟʘ ʘʢʪʠʚʥʦ ʠʟʙʷʛʚʘʥʝ. 
 

ʅʘ ʬʠʛ. 34 ʝ ʧʨʝʜʩʪʘʚʝʥʦ ʩʨʘʚʥʝʥʠʝ ʤʝʞʜʫ ʜʠʥʘʤʠʢʘʪʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ 

ʨʘʟʣʠʯʥʠʪʝ ʛʨʫʧʠ. ʅʘʙʣʶʜʘʚʘ ʩʝ ʧʦʚʠʰʘʚʘʥʝ ʚ ʙʨʦʷ ʥʘ ʦʪʛʦʚʦʨʠʪʝ escaped 

ʥʘ 1-ʚʠ ʜʝʥ ʚ ʛʨʫʧʘ 4ʩ ʩʧʨʷʤʦ ʛʨʫʧʠʪʝ 4b ʠ 4d (0,05 < ʨ < 0,1). ʇʨʠ 

ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʙʨʦʷ ʥʘ ʠʟʙʷʛʚʘʥʠʷʪʘ ʤʝʞʜʫ ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ ʠ ʛʨʫʧʘʪʘ, 

ʪʨʝʪʠʨʘʥʘ ʩʲʩ scopolamine, ʩʝ ʦʪʯʠʪʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʧʦʚʠʰʘʚʘʥʝ 

ʥʘ ʪʦʟʠ ʙʨʦʡ ʧʨʠ scopolamine ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ ʥʘ 12-ʪʠ ʜʝʥ 

(pÒ 0,05). 
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ʌʠʛʫʨʘ 34. ɼʠʥʘʤʠʢʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʛʨʫʧʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩʲʩ ʩʲʝʜʠʥʝʥʠʷ 4ʘ-4d 

ʧʨʠ ʪʝʩʪʘ ʟʘ ʘʢʪʠʚʥʦ ʠʟʙʷʛʚʘʥʝ. 

VI .3.4.2. ʉʨʘʚʥʷʚʘʥʝ ʥʘ ʙʨʦʷ ʥʘ ʦʪʛʦʚʦʨʠʪʝ escaped ʥʘ ʨʘʟʣʠʯʥʠ 

ʢʦʤʙʠʥʘʮʠʠ ʤʝʞʜʫ galantamine ʠ 4-ɸʈ  

ʅʘ ʬʠʛ. 35 ʝ ʧʨʝʜʩʪʘʚʝʥʘ ʜʠʥʘʤʠʢʘʪʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʛʨʫʧʠ, ʪʨʝʪʠʨʘʥʠ ʩ 

4-AP, galantamine, scopolamine, ʢʘʢʪʦ ʠ ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ. ʇʨʠ ʛʨʫʧʘʪʘ, ʥʘ 

ʢʦʷʪʦ ʝ ʧʨʠʣʘʛʘʥ 4-ɸʈ, ʩʝ ʥʘʙʣʶʜʘʚʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʙʨʦʷ ʥʘ ʦʪʛʦʚʦʨʠʪʝ 

escaped ʥʘ 2-ʨʠ, 3-ʪʠ, 4-ʪʠ ʠ 12-ʪʠ ʜʝʥ ʩʧʨʷʤʦ ʦʙʫʯʝʥʠʝʪʦ ʠ 1-ʚʠ ʜʝʥ. ɺ 

ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ ʩʝ ʦʪʯʠʪʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʠʟʙʷʛʚʘʥʠʷʪʘ ʥʘ 4-ʪʠ ʜʝʥ 

ʩʧʨʷʤʦ 1-ʚʠ ʜʝʥ  (pÒ 0,05) ʠ ʦʙʫʯʝʥʠʝʪʦ (pÒ 0,01). ʇʦʚʠʰʘʚʘʥʝ ʥʘ ʙʨʦʷ ʥʘ 

ʦʪʛʦʚʦʨʠʪʝ escaped ʥʘ 4-ʪʠ ʜʝʥ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʨʠ 4-ɸʈ (0,05 < ʨ < 0,1), 

galantamine (pÒ 0,05) ʠ scopolamine (pÒ 0,05) ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʢʦʥʪʨʦʣʥʘʪʘ 

ʛʨʫʧʘ. ʇʨʠ ʛʨʫʧʘʪʘ, ʪʨʝʪʠʨʘʥʘ ʩ galantamine, ʥʘ 12-ʪʠ ʜʝʥ ʩʝ ʦʪʯʠʪʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʥʘʤʘʣʷʚʘʥʝ  ʥʘ ʙʨʦʷ ʥʘ ʠʟʙʷʛʚʘʥʠʷʪʘ ʩʧʨʷʤʦ 1-ʚʠ 

ʜʝʥ (pÒ 0,05) ʠ ʩʧʨʷʤʦ ʦʙʫʯʝʥʠʝʪʦ (0,05 < ʨ < 0,1). ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ 

ʩʨʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ (mean) ʥʘ ʠʟʙʷʛʚʘʥʠʷʪʘ ʚ ʛʨʫʧʠʪʝ ʟʘ ʩʲʦʪʚʝʪʥʠʷ ʜʝʥ 

(ʬʠʛ. 35-37). 
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ʌʠʛʫʨʘ 35. ɼʠʥʘʤʠʢʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʛʨʫʧʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ Gal ʠ 4-ɸʈ ʧʨʠ ʪʝʩʪʘ 

ʟʘ ʘʢʪʠʚʥʦ ʠʟʙʷʛʚʘʥʝ. 
 

ʅʘ ʬʠʛ. 36 ʝ ʧʦʢʘʟʘʥʘ ʜʠʥʘʤʠʢʘʪʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʛʨʫʧʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ 

ʨʘʟʣʠʯʥʠ ʩʲʦʪʥʦʰʝʥʠʷ ʥʘ galantamine ʠ 4-ɸʈ, ʢʘʢʪʦ ʠ ʩʨʘʚʥʝʥʠʝʪʦ ʠʤ ʩ 

ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ. ʇʨʠ ʩʲʦʪʥʦʰʝʥʠʝʪʦ 1:1, ʩʝ ʦʪʯʠʪʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʧʦʥʠʞʘʚʘʥʝ ʥʘ 12-ʪʠ ʜʝʥ ʩʧʨʷʤʦ ʦʙʫʯʝʥʠʝʪʦ (pÒ 

0,05) ʠ 4-ʪʠ ʜʝʥ (pÒ 0,01). ɹʨʦʷʪ ʥʘ ʠʟʙʷʛʚʘʥʠʷʪʘ ʧʨʠ  ʩʲʦʪʥʦʰʝʥʠʝʦ 1:1 (pÒ 

0,01), 2:1 (0,05 < ʨ < 0,1)  ʠ 3:1 (pÒ 0,05)  ʥʘ 4-ʪʠ ʜʝʥ  ʝ ʧʦ-ʚʠʩʦʢ ʚ 

ʩʨʘʚʥʝʥʠʝ ʩ ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ. ʇʨʠ Gal-4-AP 3:1 ʩʝ ʥʘʙʣʶʜʘʚʘ ʪʝʥʜʝʥʮʠʷ 

ʢʲʤ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʙʨʦʷ ʥʘ ʦʪʛʦʚʦʨʠʪʝ escaped  ʥʘ 4-ʪʠ ʜʝʥ (0,05 < ʨ < 0,1)  

ʩʧʨʷʤʦ ʦʙʫʯʝʥʠʝʪʦ.  

 
ʌʠʛʫʨʘ 36. ɼʠʥʘʤʠʢʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʛʨʫʧʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ  ʢʦʤʙʠʥʘʮʠʠ Gal/4-ɸʈ 

ʧʨʠ ʪʝʩʪʘ ʟʘ ʘʢʪʠʚʥʦ ʠʟʙʷʛʚʘʥʝ. 
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ʅʘ ʬʠʛ. 37 ʝ ʧʦʢʘʟʘʥʘ ʜʠʥʘʤʠʢʘʪʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʠ ʩʨʘʚʥʝʥʠʝ ʤʝʞʜʫ 

ʛʨʫʧʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ 4-ɸʈ, galantamine ʠ ʨʘʟʣʠʯʥʠ ʪʝʭʥʠ ʩʲʦʪʥʦʰʝʥʠʷ. 

ʇʨʠ ʩʲʦʪʥʦʰʝʥʠʝʪʦ Gal/4-AP 1:1 ʩʝ ʥʘʙʣʶʜʘʚʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ 

ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʙʨʦʷ ʥʘ ʦʪʛʦʚʦʨʠʪʝ escaped ʥʘ 4-ʪʠ ʜʝʥ (pÒ 0,05) ʩʧʨʷʤʦ 4-

ɸʈ. ʆʪ ʛʨʘʬʠʢʘʪʘ ʩʝ ʚʠʞʜʘ, ʯʝ ʞʠʚʦʪʥʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ ʨʘʟʣʠʯʥʠʪʝ 

ʩʲʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ galantamine ʠ 4-ɸʈ ʠʤʘʪ ʧʦ-ʜʦʙʨʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ 

ʪʝʩʪʘ ʟʘ ʘʢʪʠʚʥʦ ʠʟʙʷʛʚʘʥʝ, ʦʪʢʦʣʢʦʪʦ ʪʝʟʠ, ʪʨʝʪʠʨʘʥʠ ʩʘʤʦ ʩ 4-ɸʈ ʠʣʠ 

galantamine. 

 

 
ʌʠʛʫʨʘ 37. ɼʠʥʘʤʠʢʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʛʨʫʧʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩ  ʢʦʤʙʠʥʘʮʠʠ Gal/ 4-ɸʈ 

ʧʨʠ ʪʝʩʪʘ ʟʘ ʘʢʪʠʚʥʦ ʠʟʙʷʛʚʘʥʝ. 

 

VI .3.4.3. ʉʨʘʚʥʷʚʘʥʝ ʥʘ ʙʨʦʷ ʥʘ ʦʪʛʦʚʦʨʠʪʝ avoided ʟʘ 

ʥʦʚʦʩʠʥʪʝʟʠʨʘʥʠʪʝ 4-ɸʈ ʧʨʦʠʟʚʦʜʥʠ 

 

ʅʘ ʬʠʛ. 38 ʝ ʧʦʢʘʟʘʥʘ ʜʠʥʘʤʠʢʘʪʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʛʨʫʧʘʪʘ, ʪʨʝʪʠʨʘʥʘ ʩʲʩ 

ʩʲʝʜʠʥʝʥʠʝ 4ʘ. ʅʘʙʣʶʜʘʚʘ ʩʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʙʨʦʷ 

ʥʘ ʦʪʛʦʚʦʨʠʪʝ avoided ʦʪ 1-ʚʠ ʥʘ 2-ʨʠ ʜʝʥ (pÒ 0,05) ʚ ʛʨʫʧʘʪʘ ʪʨʝʪʠʨʘʥʘ ʩʲʩ 

ʩʲʝʜʠʥʝʥʠʝ 4ʘ. ʂʘʢʪʦ ʚ ʪʘʟʠ ʛʨʫʧʘ, ʪʘʢʘ ʠ ʚ ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ, ʩʝ ʦʪʯʠʪʘ 

ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʙʨʦʷ ʥʘ ʠʟʙʷʛʚʘʥʠʷʪʘ ʥʘ 3-ʪʠ, 4-ʪʠ ʠ 12-ʪʠ ʜʝʥ. ʇʨʠ 

ʞʠʚʦʪʥʠʪʝ, ʪʨʝʪʠʨʘʥʠ ʩʲʩ scopolamine, ʩʝ ʥʘʙʣʶʜʘʚʘ ʦʙʨʘʪʥʘʪʘ ʪʝʥʜʝʥʮʠʷ- 

ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʙʨʦʷ ʥʘ ʦʪʛʦʚʦʨʠʪʝ avoided ʥʘ 2-ʨʠ ʜʝʥ ʠ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ 3-

ʪʠ, 4-ʪʠ ʠ 5-ʪʠ ʜʝʥ. ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʩʨʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ (mean) ʥʘ 

ʠʟʙʷʛʚʘʥʠʷʪʘ ʚ ʛʨʫʧʠʪʝ ʟʘ ʩʲʦʪʚʝʪʥʠʷ ʜʝʥ (ʬʠʛ. 38-41). 
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ʌʠʛʫʨʘ 38. ɼʠʥʘʤʠʢʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʛʨʫʧʘʪʘ, ʪʨʝʪʠʨʘʥʘ ʩʲʩ ʩʲʝʜʠʥʝʥʠʝ 4ʘ ʧʨʠ 

ʪʝʩʪʘ ʟʘ ʘʢʪʠʚʥʦ ʠʟʙʷʛʚʘʥʝ. 

ʅʘ ʬʠʛ. 39 ʝ ʧʦʢʘʟʘʥʘ ʜʠʥʘʤʠʢʘʪʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʛʨʫʧʘʪʘ, ʪʨʝʪʠʨʘʥʘ ʩʲʩ 

ʩʲʝʜʠʥʝʥʠʝ 4b. ʇʨʠ ʩʨʘʚʥʷʚʘʥʝ ʥʘ ʙʨʦʷ ʥʘ ʦʪʛʦʚʦʨʠʪʝ avoided ʧʨʝʟ 

ʨʘʟʣʠʯʥʠʪʝ ʜʥʠ ʚ ʛʨʫʧʘʪʘ, ʩʝ ʥʘʙʣʶʜʘʚʘ ʦʪʯʝʪʣʠʚʦʪʦ ʠʤ ʥʘʤʘʣʷʚʘʥʝ ʥʘ 2-

ʨʠ (pÒ 0,01), 3-ʪʠ (0,05 < ʨ < 0,1) ʠ 4-ʪʠ (pÒ 0,01) ʜʝʥ ʩʧʨʷʤʦ ʦʙʫʯʝʥʠʝʪʦ. 

ʅʘ 12 ʜʝʥ ʩʝ ʥʘʙʣʶʜʘʚʘ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʙʨʦʷ ʥʘ ʠʟʙʷʛʚʘʥʠʷʪʘ ʚ ʛʨʫʧʘʪʘ, 

ʪʨʝʪʠʨʘʥʘ ʩʲʩ scopolamine, ʚ ʩʨʘʚʥʝʥʠʝ ʩ 4b ʛʨʫʧʘʪʘ (0,05 < ʨ < 0,1). 

 

 
ʌʠʛʫʨʘ 39. ɼʠʥʘʤʠʢʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʛʨʫʧʘʪʘ, ʪʨʝʪʠʨʘʥʘ ʩʲʩ ʩʲʝʜʠʥʝʥʠʝ 4b ʧʨʠ 

ʪʝʩʪʘ ʟʘ ʘʢʪʠʚʥʦ ʠʟʙʷʛʚʘʥʝ. 
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