
ÜìêçÄã ÇõëòÖâ çÖêÇçéâ ÑÖüíÖãúçéëíà, 2006, ÚÓÏ 56, ‹ 5, Ò. 590–596

 

590

 

ÇãàüçàÖ ÑÖîàñàíÄ ÑéîÄåàçÄ çÄ èêéñÖëë èéÑÉéíéÇäà 

áêàíÖãúçé-ÇõáÇÄççõï ëÄääÄÑàóÖëäàï ÑÇàÜÖçàâ ÉãÄá

 

© 2006 „.   è. é. ê‡ÚÏ‡ÌÓ‚‡

 

1

 

, Ñ. Ä. ç‡Ô‡ÎÍÓ‚

 

1

 

, ê. ê. ÅÓ„‰‡ÌÓ‚

 

2

 

, Ä. Ç. ã‡Ú‡ÌÓ‚

 

1

 

,
ã. É. íÛ·ËÌ‡

 

2

 

, Ç. Ç. òÛÎ¸„Ó‚ÒÍËÈ

 

1

 

1

 

 ä‡ÙÂ‰‡ ‚˚Ò¯ÂÈ ÌÂ‚ÌÓÈ ‰ÂflÚÂÎ¸ÌÓÒÚË åÓÒÍÓ‚ÒÍÓ„Ó „ÓÒÛ‰‡ÒÚ‚ÂÌÌÓ„Ó ÛÌË‚ÂÒËÚÂÚ‡ ËÏ. å.Ç. ãÓÏÓÌÓÒÓ‚‡,

 

2

 

 ä‡ÙÂ‰‡ ÌÂ‚ÓÎÓ„ËË åÓÒÍÓ‚ÒÍÓ„Ó Ó·Î‡ÒÚÌÓ„Ó Ì‡Û˜ÌÓ-ËÒÒÎÂ‰Ó‚‡ÚÂÎ¸ÒÍÓ„Ó ÍÎËÌË˜ÂÒÍÓ„Ó ËÌÒÚËÚÛÚ‡
ËÏ. å.î. ÇÎ‡‰ËÏËÒÍÓ„Ó, 

 

e

 

-

 

mail

 

: 

 

patricia

 

@

 

protein

 

.

 

bio

 

.

 

msu

 

.

 

ru

 

èÓÒÚÛÔËÎ‡ ‚ Â‰‡ÍˆË˛ 03.04.2006 „.
èËÌflÚ‡ ‚ ÔÂ˜‡Ú¸ 29.06.2006 „.

 

àÒÒÎÂ‰Ó‚‡Ì˚ Ô‡‡ÏÂÚ˚ Ò‡ÍÍ‡‰Ë˜ÂÒÍËı ‰‚ËÊÂÌËÈ „Î‡Á Û Ô‡ˆËÂÌÚÓ‚ Ò ·ÓÎÂÁÌ¸˛ è‡ÍËÌÒÓÌ‡ Ë ËÒÔ˚-
ÚÛÂÏ˚ı ÍÓÌÚÓÎ¸ÌÓÈ „ÛÔÔ˚. èÓÍ‡Á‡ÌÓ, ˜ÚÓ ÔË ·ÓÎÂÁÌË è‡ÍËÌÒÓÌ‡ ÔÓËÒıÓ‰ËÚ Û‚ÂÎË˜ÂÌËÂ ‰ÓÎË
ÏÂ‰ÎÂÌÌ˚ı Ë ÒÌËÊÂÌËÂ ‰ÓÎË ˝ÍÒÔÂÒÒ-Ò‡ÍÍ‡‰, ˜ÚÓ ÔË‚Ó‰ËÚ Í Û‚ÂÎË˜ÂÌË˛ ÒÂ‰ÌËı ÁÌ‡˜ÂÌËÈ Î‡ÚÂÌÚ-
Ì˚ı ÔÂËÓ‰Ó‚ Ò‡ÍÍ‡‰. äÓÏÂ ÚÓ„Ó, Û Ô‡ˆËÂÌÚÓ‚ Ò ·ÓÎÂÁÌ¸˛ è‡ÍËÌÒÓÌ‡ ‚ ÒÂ‰ÌÂÏ ‚ 6 ‡Á ‚ÓÁ‡ÒÚ‡ÂÚ
‰ÓÎfl ÏÛÎ¸ÚËÒ‡ÍÍ‡‰: ‚ ˝ÚÓÏ ÒÎÛ˜‡Â ÔË ÔÂÂÏÂ˘ÂÌËË ‚ÁÓ‡ Í ÁËÚÂÎ¸ÌÓÈ ˆÂÎË ‚˚ÔÓÎÌflÂÚÒfl ÌÂ Ó‰Ì‡, ‡
ÌÂÒÍÓÎ¸ÍÓ ÒÎÂ‰Û˛˘Ëı ‰Û„ Á‡ ‰Û„ÓÏ Ò‡ÍÍ‡‰ ÏÂÌ¸¯ÂÈ ‡ÏÔÎËÚÛ‰˚. èÓ‰Ó·Ì˚Â ËÁÏÂÌÂÌËfl Ì‡Ë·ÓÎÂÂ ‚˚-
‡ÊÂÌ˚ ÒÂ‰Ë ˝ÍÒÔÂÒÒ-Ò‡ÍÍ‡‰. èÂ‰ÔÓÎ‡„‡ÂÚÒfl, ˜ÚÓ ÍÎ˛˜Â‚Û˛ ÓÎ¸ ‚ ‡Á‚ËÚËË Ú‡ÍÓ„Ó Ó‰‡ Ì‡Û¯Â-
ÌËÈ Ë„‡ÂÚ ‰ÂÙËˆËÚ ‰ÓÙ‡ÏËÌ‡, ı‡‡ÍÚÂÌ˚È ‰Îfl ·ÓÎÂÁÌË è‡ÍËÌÒÓÌ‡. Ç ˝ÚÓÏ ÒÎÛ˜‡Â ‰ËÒ·‡Î‡ÌÒ ‚ ‡Í-
ÚË‚ÌÓÒÚË ÔflÏÓ„Ó Ë ÌÂÔflÏÓ„Ó ÔÛÚÂÈ ÔÓ‚Â‰ÂÌËfl ËÌÙÓÏ‡ˆËË ˜ÂÂÁ ·‡Á‡Î¸Ì˚Â „‡Ì„ÎËË ÔË‚Ó‰ËÚ Í
ÔÂÊ‰Â‚ÂÏÂÌÌÓÏÛ ÚÓÏÓÊÂÌË˛ ÌÂÈÓÌÓ‚ ‚ÂıÌÂ„Ó ‰‚ÛıÓÎÏËfl, ÔÂ˚‚‡fl Ú‡ÍËÏ Ó·‡ÁÓÏ ‚˚ÔÓÎÌflÂ-
ÏÛ˛ Ò‡ÍÍ‡‰Û. ÇÓÒÒÚ‡ÌÓ‚ÎÂÌËÂ ‡ÍÚË‚ÌÓÒÚË ÌÂÔflÏÓ„Ó ÔÛÚË, ÔÓËÒıÓ‰fl˘ÂÂ ÔÓ‰ ‚ÎËflÌËÂÏ ‡„ÓÌËÒÚ‡
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D

 

3-ÂˆÂÔÚÓÓ‚ (ÔËË·Â‰ËÎ‡), ÔË‚Ó‰ËÚ Í ÛÏÂÌ¸¯ÂÌË˛ Î‡ÚÂÌÚÌ˚ı ÔÂËÓ‰Ó‚ Ë ÒÌËÊÂÌË˛ ‰ÓÎË
ÏÛÎ¸ÚËÒ‡ÍÍ‡‰.

 

äÎ˛˜Â‚˚Â ÒÎÓ‚‡: Ò‡ÍÍ‡‰˚, ÁËÚÂÎ¸ÌÓ-‚˚Á‚‡ÌÌ˚Â Ò‡ÍÍ‡‰˚, ÏÛÎ¸ÚËÒ‡ÍÍ‡‰ÌÓÒÚ¸, ·ÓÎÂÁÌ¸ è‡ÍËÌÒÓ-
Ì‡, ·‡Á‡Î¸Ì˚Â „‡Ì„ÎËË, ‰ÓÙ‡ÏËÌ, ‡„ÓÌËÒÚ˚ ‰ÓÙ‡ÏËÌ‡.
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Parameters

 

 

 

of

 

 

 

saccadic

 

 

 

eye

 

 

 

movements

 

 

 

were

 

 

 

studied

 

 

 

in

 

 

 

patients

 

 

 

with

 

 

 

Parkinson

 

’

 

s

 

 

 

disease

 

 

 

and

 

 

 

control

 

 

 

subjects

 

.

 

In parkinsonian patients, the number of slow regular saccades was shown to be increased, and the number of
express saccades was shown to be decreased. As

 

 

 

a

 

 

 

result

 

 

 

the

 

 

 

mean

 

 

 

of

 

 

 

saccade

 

 

 

latency

 

 

 

in

 

 

 

patients

 

 

 

was

 

 

 

longer
than

 

 

 

in

 

 

 

the

 

 

 

control

 

 

 

group

 

. 

 

Moreover

 

, 

 

the

 

 

 

percentage

 

 

 

of

 

 multistep saccades in patients with Parkinson’s disease.
In this case, not one but two or three saccades were performed with smaller amplitude to the target. We point,
that the multistep saccades occurred mainly among the express saccades. Obviously, the dopamine deficiency
distinguishing parkinsonian patients takes the primary part in the development of saccadic disorders. Degener-
ation of the nigrostriatal dopamine pathway results in imbalance in activity of the direct and indirect output
pathways of the striatum. We suppose that this leads to inhibition of neurons activity in the superior colliculus
during the saccade performance, which results in the early saccade interruption. In support of this reasoning,
the mean of saccade latency and the percentage of the multistep saccades decreased in patients with Parkinson’s
disease after dopamine D2/D3 agonist (piribedil) treatment, due to activity restoration of the indirect pathway.

Key words: saccade, visually guided saccade, multistep saccade, Parkinson’s disease, basal ganglia, dopam-
ine, dopamine agonists.
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‰ÂflÚÂÎ¸ÌÓÒÚË ˜ÂÎÓ‚ÂÍ‡



ÜìêçÄã ÇõëòÖâ çÖêÇçéâ ÑÖüíÖãúçéëíà      ÚÓÏ 56      ‹ 5      2006

‚ãàüçàÖ ÑÖîàñàíÄ ÑéîÄåàçÄ 591

é‰ÌÓÈ ËÁ ÂÒÚÂÒÚ‚ÂÌÌ˚ı ÏÓ‰ÂÎÂÈ ‰Îfl ËÒÒÎÂ‰Ó‚‡-
ÌËfl ÓÎË ‰ÓÙ‡ÏËÌ‡ ‚ Â„ÛÎflˆËË ‰‚Ë„‡ÚÂÎ¸Ì˚ı
ÙÛÌÍˆËÈ fl‚ÎflÂÚÒfl ·ÓÎÂÁÌ¸ è‡ÍËÌÒÓÌ‡ (Åè). Ç ÓÒ-
ÌÓ‚Â Ô‡ÚÓ„ÂÌÂÁ‡ ‰‡ÌÌÓ„Ó Á‡·ÓÎÂ‚‡ÌËfl ÎÂÊËÚ ÔÓ-
„ÂÒÒËÛ˛˘‡fl ‰Â„ÂÌÂ‡ˆËfl ‰ÓÙ‡ÏËÌÂ„Ë˜ÂÒÍËı
ÌÂÈÓÌÓ‚ ÍÓÏÔ‡ÍÚÌÓÈ ˜‡ÒÚË ˜ÂÌÓÈ ÒÛ·ÒÚ‡ÌˆËË.
ÑÂÙËˆËÚ ‰ÓÙ‡ÏËÌ‡ ‚ ÌË„Ó-ÒÚË‡ÌÓÈ ÒËÒÚÂÏÂ ËÁ-
ÏÂÌflÂÚ ÏÂı‡ÌËÁÏ˚ ÙÛÌÍˆËÓÌËÓ‚‡ÌËfl ·‡Á‡Î¸Ì˚ı
„‡Ì„ÎËÂ‚, ˜ÚÓ ÔË‚Ó‰ËÚ Í ‡Á‚ËÚË˛ ı‡‡ÍÚÂÌ˚ı
‰Îfl ‰‡ÌÌÓ„Ó Á‡·ÓÎÂ‚‡ÌËfl ‰‚Ë„‡ÚÂÎ¸Ì˚ı Ì‡Û¯Â-
ÌËÈ: „ËÔÓÍËÌÂÁËË, Ë„Ë‰ÌÓÒÚË, ÔÓÒÚÛ‡Î¸ÌÓÈ ÌÂ-
ÛÒÚÓÈ˜Ë‚ÓÒÚË Ë ÚÂÏÓ‡ ÔÓÍÓfl [3].

èÓÏËÏÓ ÍÎ˛˜Â‚˚ı ‰‚Ë„‡ÚÂÎ¸Ì˚ı ÒËÏÔÚÓÏÓ‚
ÔË Ë‰ËÓÔ‡ÚË˜ÂÒÍÓÏ Ô‡ÍËÌÒÓÌËÁÏÂ Ì‡·Î˛‰‡˛ÚÒfl
ËÁÏÂÌÂÌËfl Ò‡ÍÍ‡‰Ë˜ÂÒÍËı ‰‚ËÊÂÌËÈ „Î‡Á [1, 13, 18,
20]. éÒÌÓ‚Ì˚ÏË „Î‡ÁÓ‰‚Ë„‡ÚÂÎ¸Ì˚ÏË Ì‡Û¯ÂÌËflÏË,
ÓÔËÒ‡ÌÌ˚ÏË ‚ ÎËÚÂ‡ÚÛÂ, fl‚Îfl˛ÚÒfl „ËÔÓÏÂÚËfl,
Ì‡Û¯ÂÌËÂ ËÌËˆË‡ˆËË Ò‡ÍÍ‡‰, Û‚ÂÎË˜ÂÌËÂ ˜ËÒÎ‡
Ó¯Ë·ÓÍ, ‰ÓÒÚËÊÂÌËÂ ÁËÚÂÎ¸ÌÓÈ ˆÂÎË Ò ÔÓÏÓ˘¸˛
ÌÂÒÍÓÎ¸ÍËı Ò‡ÍÍ‡‰. í‡ÍËÂ Ì‡Û¯ÂÌËfl ÔÓÍ‡Á‡Ì˚
ÔÂËÏÛ˘ÂÒÚ‚ÂÌÌÓ ‰Îfl ÔÓËÁ‚ÓÎ¸Ì˚ı Ò‡ÍÍ‡‰, ÒÓ‚Â-
¯‡ÂÏ˚ı, Ì‡ÔËÏÂ, ‚ Ì‡Ô‡‚ÎÂÌËË Á‡ÔÓÏÌÂÌÌÓ„Ó
ÒÚËÏÛÎ‡ [18, 20, 23] ËÎË ‚ ÛÒÎÓ‚Ëflı ‡ÌÚËÒ‡ÍÍ‡‰Ë˜Â-
ÒÍÓÈ Á‡‰‡˜Ë [11, 13, 23]. Ç ÔÓ‰„ÓÚÓ‚ÍÂ Ú‡ÍËı Ò‡ÍÍ‡‰
ÔËÌËÏ‡ÂÚ Û˜‡ÒÚËÂ ÒÎÓÊÌ‡fl ËÂ‡ıË˜ÂÒÍ‡fl ÒËÒÚÂ-
Ï‡, ‚ ÒÓÒÚ‡‚ ÍÓÚÓÓÈ ‚ıÓ‰flÚ ÌÂ ÚÓÎ¸ÍÓ ÔÓ‰ÍÓÍÓ‚˚Â
ÒÚÛÍÚÛ˚, ÌÓ Ë ÏÌÓ„ËÂ ÁÓÌ˚ ÍÓ˚ ·ÓÎ¸¯Ëı ÔÓÎÛ-
¯‡ËÈ [18, 21]. Ç ÂÁÛÎ¸Ú‡ÚÂ ÒÎÓÊÌÓÒÚË Ë ÏÌÓ„Ó-
ÛÓ‚ÌÂ‚Ó„Ó ÒÚÓÂÌËfl Ì‡Û¯ÂÌËfl ‚ ‡·ÓÚÂ ‰‡ÌÌÓÈ
ÒËÒÚÂÏ˚ Ì‡·Î˛‰‡˛ÚÒfl ÔË ‡ÁÎË˜Ì˚ı Á‡·ÓÎÂ‚‡ÌË-
flı. í‡Í, ‚ ÒÎÛ˜‡Â Á‡·ÓÎÂ‚‡ÌËÈ, ı‡‡ÍÚÂËÁÛ˛˘ËıÒfl
‰ËÒÙÛÌÍˆËÂÈ ÍÓ˚, Ì‡ÔËÏÂ ÔË ¯ËÁÓÙÂÌËË,
‚˚fl‚ÎÂÌ˚ ÒıÓ‰Ì˚Â Ò Åè ËÁÏÂÌÂÌËfl Ò‡ÍÍ‡‰Ë˜ÂÒÍËı
‰‚ËÊÂÌËÈ [4, 12, 16]. 

Ç ÔÓ‰„ÓÚÓ‚ÍÂ ‰Û„Ëı Ò‡ÍÍ‡‰ – ÁËÚÂÎ¸ÌÓ-‚˚-
Á‚‡ÌÌ˚ı, ‚˚ÔÓÎÌflÂÏ˚ı ‚ Ì‡Ô‡‚ÎÂÌËË ÔÓfl‚Ë‚-
¯ÂÈÒfl ÁËÚÂÎ¸ÌÓÈ ˆÂÎË, ÔËÌËÏ‡ÂÚ Û˜‡ÒÚËÂ ÏÂÌ¸-
¯ÂÂ ˜ËÒÎÓ ÒÚÛÍÚÛ „ÓÎÓ‚ÌÓ„Ó ÏÓÁ„‡ [14]. é‰Ì‡-
ÍÓ, ÔÓ ‰‡ÌÌ˚Ï ÏÌÓ„Ëı ËÒÒÎÂ‰Ó‚‡ÚÂÎÂÈ, ˝ÚË
Ò‡ÍÍ‡‰˚ ÎË·Ó ÌÂ ÔÓ‰‚Â„‡˛ÚÒfl Ì‡Û¯ÂÌËflÏ [11,
22, 23], ÎË·Ó ËÁÏÂÌfl˛ÚÒfl ÚÓÎ¸ÍÓ Ì‡ ÔÓÁ‰ÌËı ÒÚ‡-
‰Ëflı Åè [9].

Ç ÚÓ ÊÂ ‚ÂÏfl Ì‡ ˝ÍÒÔÂËÏÂÌÚ‡Î¸ÌÓÈ ÏÓ‰ÂÎË
Ô‡ÍËÌÒÓÌËÁÏ‡ Û Ó·ÂÁ¸flÌ, ‚˚Á˚‚‡ÂÏÓ„Ó ‚‚Â‰ÂÌËÂÏ
ÌÂÈÓÚÓÍÒËÌ‡ åîíè (1-ÏÂÚËÎ-4-ÙÂÌËÎ-1,2,3,6-
ÚÂÚ‡„Ë‰ÓÔËË‰ËÌ), ·˚ÎÓ ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ Ì‡ ‡Ì-
ÌËı ˝Ú‡Ô‡ı ‡Á‚ËÚËfl åîíè-ÒËÌ‰ÓÏ‡ ÔË Û‰Ó‚ÎÂ-
Ú‚ÓËÚÂÎ¸ÌÓÏ Ó·˘ÂÏ ÒÓÒÚÓflÌËË ÊË‚ÓÚÌÓ„Ó ËÏÂ˛Ú
ÏÂÒÚÓ ËÁÏÂÌÂÌËfl Ô‡‡ÏÂÚÓ‚ ÁËÚÂÎ¸ÌÓ-‚˚Á‚‡ÌÌ˚ı
Ò‡ÍÍ‡‰ [7]. äÓÏÂ ÚÓ„Ó, ÂÒÚ¸ ‰‡ÌÌ˚Â, Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Û-
˛˘ËÂ Ó ÚÓÏ, ˜ÚÓ Ô‡‡ÏÂÚ˚ Ò‡ÍÍ‡‰Ë˜ÂÒÍËı ‰‚ËÊÂ-
ÌËÈ „Î‡Á ËÁÏÂÌfl˛ÚÒfl ‚ ıÓ‰Â ÎÂ˜ÂÌËfl Ô‡ˆËÂÌÚÓ‚ Ò Åè
‡„ÓÌËÒÚÓÏ ‰ÓÙ‡ÏËÌÓ‚˚ı ÂˆÂÔÚÓÓ‚ [8].

Ç Ò‚flÁË Ò ‚ÓÁÏÓÊÌ˚Ï ÔËÏÂÌÂÌËÂÏ ‡Ì‡ÎËÁ‡ Ô‡-
‡ÏÂÚÓ‚ Ò‡ÍÍ‡‰Ë˜ÂÒÍËı ‰‚ËÊÂÌËÈ „Î‡Á ‚ ÍÎËÌË˜Â-
ÒÍÓÈ Ô‡ÍÚËÍÂ ÔÂ‰ÒÚ‡‚ÎflÂÚ ËÌÚÂÂÒ ‡ÒÒÏÓÚÂÌËÂ
ÏÂı‡ÌËÁÏÓ‚ ‚ÎËflÌËfl ‰ÂÙËˆËÚ‡ ‰ÓÙ‡ÏËÌ‡ Ì‡ ÔÓ-

ˆÂÒÒ ÔÓ‰„ÓÚÓ‚ÍË Ë ‚˚ÔÓÎÌÂÌËfl ÁËÚÂÎ¸ÌÓ-‚˚Á‚‡Ì-
Ì˚ı Ò‡ÍÍ‡‰.

åÖíéÑàäÄ

Ç ËÒÒÎÂ‰Ó‚‡ÌËË ÔËÌflÎË Û˜‡ÒÚËÂ 11 Ô‡ˆËÂÌÚÓ‚ Ò
‰Ë‡„ÌÓÁÓÏ “Ë‰ËÓÔ‡ÚË˜ÂÒÍËÈ Ô‡ÍËÌÒÓÌËÁÏ”, I–III
ÒÚ‡‰ËË ÔÓ ¯Í‡ÎÂ ïÂÌ-ü‡, ‡ÌÂÂ ÌÂ ÔÓÎÛ˜‡‚¯Ëı
ÒÔÂˆËÙË˜ÂÒÍÓÈ ÚÂ‡ÔËË – „ÛÔÔ‡ “Åè” (ÊÂÌ˘ËÌ˚,
ÒÂ‰ÌËÈ ‚ÓÁ‡ÒÚ 55 ± 7 (SD)), Ë 9 ËÒÔ˚ÚÛÂÏ˚ı ·ÂÁ
ÌÂ‚ÓÎÓ„Ë˜ÂÒÍÓÈ ÒËÏÔÚÓÏ‡ÚËÍË – „ÛÔÔ‡ “äÓÌ-
ÚÓÎ¸” (ÊÂÌ˘ËÌ˚, ÒÂ‰ÌËÈ ‚ÓÁ‡ÒÚ 53 ± 10 (SD)).
àÒÒÎÂ‰Ó‚‡ÌËÂ ÔÓ‚Ó‰ËÎË ‚ ÒÓÓÚ‚ÂÚÒÚ‚ËË Ò ÔËÌˆË-
Ô‡ÏË ïÂÎ¸ÒËÌÍÒÍÓÈ ‰ÂÍÎ‡‡ˆËË; ÔÓÚÓÍÓÎ ˝ÍÒÔÂ-
ËÏÂÌÚ‡ Ó‰Ó·ÂÌ ˝ÚË˜ÂÒÍËÏ ÍÓÏËÚÂÚÓÏ åéçà-
äà. ÇÒÂ ËÒÔ˚ÚÛÂÏ˚Â ‰‡ÎË ‰Ó·Ó‚ÓÎ¸ÌÓÂ ÔËÒ¸ÏÂÌ-
ÌÓÂ ÒÓ„Î‡ÒËÂ Ì‡ Û˜‡ÒÚËÂ ‚ ËÒÒÎÂ‰Ó‚‡ÌËË.

ÑË‡„ÌÓÁ ÒÚ‡‚ËÎË Ì‡ ÓÒÌÓ‚Â ÍÎËÌËÍÓ-ÌÂ‚ÓÎÓ„Ë-
˜ÂÒÍÓ„Ó Ó·ÒÎÂ‰Ó‚‡ÌËfl Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ÍÎËÌËÍÓ-
‰Ë‡„ÌÓÒÚË˜ÂÒÍËı ÍËÚÂËÂ‚ Å‡ÌÍ‡ „ÓÎÓ‚ÌÓ„Ó ÏÓÁ-
„‡ Ó·˘ÂÒÚ‚‡ ·ÓÎÂÁÌË è‡ÍËÌÒÓÌ‡ ÇÂÎËÍÓ·ËÚ‡ÌËË
[19].

ãÂ˜ÂÌËÂ Ô‡ˆËÂÌÚÓ‚ ÔÓ‚Ó‰ËÎË ‡„ÓÌËÒÚÓÏ
D2/D3-ÂˆÂÔÚÓÓ‚ – ÔËË·Â‰ËÎÓÏ. 5 ËÁ 11 Ô‡ˆËÂÌ-
ÚÓ‚ (ÒÂ‰ÌËÈ ‚ÓÁ‡ÒÚ 58 ± 6 (SD)) Û˜‡ÒÚ‚Ó‚‡ÎË ‚ ËÒ-
ÒÎÂ‰Ó‚‡ÌËË Í‡Í ‰Ó ÔÓ‚Â‰ÂÌËfl ÎÂÍ‡ÒÚ‚ÂÌÌÓÈ ÚÂ-
‡ÔËË, Ú‡Í Ë ˜ÂÂÁ 4 ÌÂ‰ÂÎË ÔÓÒÎÂ Ì‡˜‡Î‡ ÔËÂÏ‡
ÔËË·Â‰ËÎ‡ (ÍÓÌÂ˜Ì‡fl ‰ÓÁ‡ – 150 Ï„/ÒÛÚ). ùÚË ËÒ-
Ô˚ÚÛÂÏ˚Â ÒÓÒÚ‡‚ËÎË ÔÓ‰„ÛÔÔÛ “Åè-Ú”.

ÇÓ ‚ÂÏfl Ó·ÒÎÂ‰Ó‚‡ÌËfl ËÒÔ˚ÚÛÂÏ˚Â Ì‡ıÓ‰Ë-
ÎËÒ¸ ‚ Á‡ÚÂÏÌÂÌÌÓÈ, Á‚ÛÍÓËÁÓÎËÓ‚‡ÌÌÓÈ, ˝Í‡ÌË-
Ó‚‡ÌÌÓÈ Í‡ÏÂÂ ‚ ÍÂÒÎÂ Ò ÔÓ‰„ÓÎÓ‚ÌËÍÓÏ, ËÒ-
ÍÎ˛˜‡˛˘ËÏ ‰‚ËÊÂÌËfl „ÓÎÓ‚˚. ç‡ ‡ÒÒÚÓflÌËË 57
ÒÏ ÓÚ „Î‡Á ËÒÔ˚ÚÛÂÏ˚ı ‡ÒÔÓÎ‡„‡ÎË Ò‚ÂÚÓ‰ËÓ‰ÌÛ˛
Ô‡ÌÂÎ¸ Ò ÔflÚ¸˛ Í‡ÒÌ˚ÏË Ò‚ÂÚÓ‰ËÓ‰‡ÏË, ÍÓÚÓ˚Â
ËÒÔÓÎ¸ÁÓ‚‡ÎË ‰Îfl ÁËÚÂÎ¸ÌÓÈ ÒÚËÏÛÎflˆËË. é‰ËÌ ËÁ
Ò‚ÂÚÓ‰ËÓ‰Ó‚, ‡ÒÔÓÎÓÊÂÌÌ˚È ‚ ˆÂÌÚÂ Ò‚ÂÚÓ‰ËÓ‰-
ÌÓÈ Ô‡ÌÂÎË, ËÒÔÓÎ¸ÁÓ‚‡ÎË Í‡Í ˆÂÌÚ‡Î¸Ì˚È ÙËÍ-
Ò‡ˆËÓÌÌ˚È ÒÚËÏÛÎ. éÒÚ‡Î¸Ì˚Â ˜ÂÚ˚Â Ò‚ÂÚÓ‰ËÓ‰‡
Ì‡ıÓ‰ËÎËÒ¸ ÒÔ‡‚‡ Ë ÒÎÂ‚‡, Ò‚ÂıÛ Ë ÒÌËÁÛ Ì‡ ‡Ò-
ÒÚÓflÌËË 6.7 „‡‰. ÓÚÌÓÒËÚÂÎ¸ÌÓ ˆÂÌÚ‡Î¸ÌÓ„Ó. àı
ËÒÔÓÎ¸ÁÓ‚‡ÎË ‚ Í‡˜ÂÒÚ‚Â ÔÂËÙÂË˜ÂÒÍËı ÒÚËÏÛ-
ÎÓ‚. 

èÓfl‰ÓÍ ÔÂ‰˙fl‚ÎÂÌËfl ÁËÚÂÎ¸Ì˚ı ÒÚËÏÛÎÓ‚
·˚Î ÒÎÂ‰Û˛˘ËÏ. ëÌ‡˜‡Î‡ ÔÂ‰˙fl‚ÎflÎË ˆÂÌÚ‡Î¸-
Ì˚È ÒÚËÏÛÎ (‰ÎËÚÂÎ¸ÌÓÒÚ¸ ˝ÍÒÔÓÁËˆËË ÓÚ 700 ‰Ó
1000 ÏÒ). èÓÒÎÂ Â„Ó ‚˚ÍÎ˛˜ÂÌËfl Ò ËÌÚÂ‚‡ÎÓÏ
200 ÏÒ ‚ ÒÎÛ˜‡ÈÌÓÏ ÔÓfl‰ÍÂ ÔÂ‰˙fl‚ÎflÎË Ó‰ËÌ ËÁ
ÔÂËÙÂË˜ÂÒÍËı ÒÚËÏÛÎÓ‚ (‰ÎËÚÂÎ¸ÌÓÒÚ¸ ˝ÍÒÔÓÁË-
ˆËË ÓÚ 1000 ‰Ó 1300 ÏÒ). èÓÒÎÂ ‚˚ÍÎ˛˜ÂÌËfl ÔÂË-
ÙÂË˜ÂÒÍÓ„Ó ÒÚËÏÛÎ‡ Ò ÔÂÂ˚‚ÓÏ ÓÚ 700 ‰Ó 1000
ÏÒ ÒÌÓ‚‡ ‚ÍÎ˛˜‡ÎË ˆÂÌÚ‡Î¸Ì˚È. ëÚËÏÛÎ˚ ÔÂ‰˙-
fl‚ÎflÎË ·ËÌÓÍÛÎflÌÓ.

àÒÔ˚ÚÛÂÏ˚ı ËÌÒÚÛÍÚËÓ‚‡ÎË ÙËÍÒËÓ‚‡Ú¸
‚ÁÓ Ì‡ ˆÂÌÚ‡Î¸ÌÓÏ ÙËÍÒ‡ˆËÓÌÌÓÏ ÒÚËÏÛÎÂ, ‡
ÔË ÔÓfl‚ÎÂÌËË ÔÂËÙÂË˜ÂÒÍÓ„Ó ÒÚËÏÛÎ‡ – Í‡Í
ÏÓÊÌÓ ·˚ÒÚÂÂ Ë ÚÓ˜ÌÂÂ ÔÂÂÏÂÒÚËÚ¸ ‚ÁÓ ‚ Â„Ó
Ì‡Ô‡‚ÎÂÌËË.
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‡ÚÏ‡ÌÓ‚‡ Ë ‰.

Ç ÚÂ˜ÂÌËÂ ˝ÍÒÔÂËÏÂÌÚ‡ ÔÂ‰˙fl‚ÎflÎË 180–216
ÔÂËÙÂË˜ÂÒÍËı ÒÚËÏÛÎÓ‚. ÑÎfl ‡‚ÚÓÏ‡ÚËÁËÓ-
‚‡ÌÌÓ„Ó ÔÂ‰˙fl‚ÎÂÌËfl ÒÚËÏÛÎÓ‚ Ë Â„ËÒÚ‡ˆËË
˝ÎÂÍÚÓÓÍÛÎÓ„‡ÏÏ˚ ËÒÔÓÎ¸ÁÓ‚‡ÎË ÍÓÏÔÎÂÍÒ-
ÌÛ˛ ˝ÍÒÔÂËÏÂÌÚ‡Î¸ÌÛ˛ ÛÒÚ‡ÌÓ‚ÍÛ ÔÓ‰ ÍÓÌÚÓÎÂÏ
ËÌÚÂ„ËÓ‚‡ÌÌÓÈ ÒËÒÚÂÏ˚ “CONAN-m” [5]. êÂ„Ë-
ÒÚËÛ˛˘ËÈ ·ÎÓÍ ÛÒÚ‡ÌÓ‚ÍË ‚ÍÎ˛˜‡Î 17-Í‡Ì‡Î¸-
Ì˚È ˝ÎÂÍÚÓ˝ÌˆÂÙ‡ÎÓ„‡Ù “Nihon Kohden” ME-
175E (üÔÓÌËfl), ‡Ì‡ÎÓ„Ó-ˆËÙÓ‚ÓÈ ÔÂÓ·‡ÁÓ‚‡-
ÚÂÎ¸ L-154 (L-CARD, êÓÒÒËfl) Ë IBM-ÒÓ‚ÏÂÒÚËÏ˚È
ÔÂÒÓÌ‡Î¸Ì˚È ÍÓÏÔ¸˛ÚÂ.

ÑÎfl Â„ËÒÚ‡ˆËË Ò‡ÍÍ‡‰Ë˜ÂÒÍËı ‰‚ËÊÂÌËÈ „Î‡Á
ËÒÔÓÎ¸ÁÓ‚‡ÎË ÏÓÌÓÍÛÎflÌÛ˛ ˝ÎÂÍÚÓÓÍÛÎÓ„‡ÙË-
˜ÂÒÍÛ˛ ÏÂÚÓ‰ËÍÛ [2]. ó‡¯Â˜ÍÓ‚˚Â ˝ÎÂÍÚÓ‰˚ Ì‡-
ÍÎ‡‰˚‚‡ÎË Û Ì‡ÛÊÌÓ„Ó (‚ËÒÓ˜ÌÓ„Ó), ‚ÌÛÚÂÌÌÂ„Ó
(Û ÔÂÂÌÓÒËˆ˚), ‚ÂıÌÂ„Ó (Ì‡‰ ·Ó‚¸˛) Ë ÌËÊÌÂ„Ó
Í‡Â‚ Ô‡‚Ó„Ó (‚Â‰Û˘Â„Ó) „Î‡Á‡. èË Â„ËÒÚ‡ˆËË
˝ÎÂÍÚÓÓÍÛÎÓ„‡ÏÏ˚ ËÒÔÓÎ¸ÁÓ‚‡ÎË ÔÓÎÓÒÛ ÔÓÔÛÒ-
Í‡ÌËfl 0.1–25 Éˆ. ÄÌ‡ÎÓ„Ó-ˆËÙÓ‚ÓÂ ÔÂÓ·‡ÁÓ‚‡-
ÌËÂ ÔÓÚÂÌˆË‡ÎÓ‚ ÔÓËÁ‚Ó‰ËÎË Ò ˜‡ÒÚÓÚÓÈ 512 Éˆ.

é·‡·ÓÚÍÛ ˝ÎÂÍÚÓÓÍÛÎÓ„‡ÏÏ˚ ÔÓ‚Ó‰ËÎË Ò
ÔËÏÂÌÂÌËÂÏ ÓË„ËÌ‡Î¸ÌÓ„Ó ÔÓ„‡ÏÏÌÓ„Ó Ó·ÂÒ-
ÔÂ˜ÂÌËfl, ÔÓÁ‚ÓÎfl˛˘Â„Ó ‡‚ÚÓÏ‡ÚË˜ÂÒÍË ÓÔÂ‰Â-
ÎflÚ¸ Ì‡˜‡ÎÓ Ë ÍÓÌÂˆ ‰‚ËÊÂÌËfl „Î‡Á‡, Ò ÔÓÒÎÂ‰Û˛-
˘ËÏ ‚ËÁÛ‡Î¸Ì˚Ï ÍÓÌÚÓÎÂÏ. ã‡ÚÂÌÚÌ˚È ÔÂËÓ‰
(ãè) Ò‡ÍÍ‡‰˚ ÓÔÂ‰ÂÎflÎË Í‡Í ‚ÂÏÂÌÌóÈ ËÌÚÂ‚‡Î
ÏÂÊ‰Û ‚ÍÎ˛˜ÂÌËÂÏ ÔÂËÙÂË˜ÂÒÍÓ„Ó ÒÚËÏÛÎ‡ Ë
Ì‡˜‡ÎÓÏ ÔÂ‚ÓÈ Ò‡ÍÍ‡‰˚ (ËÒ. 1, Ä). Ç ÚÂı ÒÎÛ˜‡flı,
ÍÓ„‰‡ ÔË ÔÂÂÏÂ˘ÂÌËË ‚ÁÓ‡ Í ÔÂËÙÂË˜ÂÒÍÓÏÛ
ÒÚËÏÛÎÛ ËÒÔ˚ÚÛÂÏ˚Â ÒÓ‚Â¯‡ÎË ÌÂ Ó‰ÌÛ, ‡ ÌÂ-
ÒÍÓÎ¸ÍÓ Ò‡ÍÍ‡‰ ÏÂÌ¸¯ÂÈ ‡ÏÔÎËÚÛ‰˚ (ÏÛÎ¸ÚËÒ‡Í-
Í‡‰ÌÓÒÚ¸ [1, 9]), ÓÔÂ‰ÂÎflÎË ãè ÔÂ‚ÓÈ Ò‡ÍÍ‡‰˚
(ËÒ. 1, Å).

ÑÎfl ‰‡Î¸ÌÂÈ¯Â„Ó ‡Ì‡ÎËÁ‡ ËÒÔÓÎ¸ÁÓ‚‡ÎË Ò‡ÍÍ‡-
‰˚ Ò ãè ÓÚ 90 ‰Ó 500 ÏÒ. ê‡ÒÒ˜ËÚ˚‚‡ÎË ÒÎÂ‰Û˛˘ËÂ
ÔÓÍ‡Á‡ÚÂÎË: ÒÂ‰ÌÂÂ ÁÌ‡˜ÂÌËÂ ãè Ë ‰ÓÎ˛ ÏÛÎ¸ÚËÒ-
‡ÍÍ‡‰. ÑÓÔÓÎÌËÚÂÎ¸Ì˚È ‡Ì‡ÎËÁ ‡ÒÔÂ‰ÂÎÂÌËfl
Ò‡ÍÍ‡‰Ë˜ÂÒÍËı ‰‚ËÊÂÌËÈ „Î‡Á ÔÓ ãè ÔÓÁ‚ÓÎËÎ ‚˚-
‰ÂÎËÚ¸ ÚË ÍÎ‡ÒÒ‡ Ò‡ÍÍ‡‰, ‡ÁÎË˜‡˛˘ËıÒfl ‰ÎË-
ÚÂÎ¸ÌÓÒÚ¸˛ ãè (‰Îfl Ò‡‚ÌÂÌËfl ÒÏ. [15]): ˝ÍÒÔÂÒÒ-

Ò‡ÍÍ‡‰˚ (Ò ãè 90–140 ÏÒ), ·˚ÒÚ˚Â (141–190 ÏÒ) Ë
ÏÂ‰ÎÂÌÌ˚Â Ò‡ÍÍ‡‰˚ (191–500 ÏÒ). èÓÒÍÓÎ¸ÍÛ ‚
ÔÓˆÂÒÒÂ ÔÓ‰„ÓÚÓ‚ÍË Ò‡ÍÍ‡‰, ÓÚÌÓÒfl˘ËıÒfl Í ‡Á-
Ì˚Ï ÍÎ‡ÒÒ‡Ï, ÔËÌËÏ‡˛Ú Û˜‡ÒÚËÂ ‡ÁÌ˚Â ÒÚÛÍÚÛ-
˚ Ò‡ÍÍ‡‰ÌÓÈ ÒËÒÚÂÏ˚ [14], ‰ÓÎ˛ ÏÛÎ¸ÚËÒ‡ÍÍ‡‰
ÓÔÂ‰ÂÎflÎË ‚ Í‡Ê‰ÓÏ ÍÎ‡ÒÒÂ Ò‡ÍÍ‡‰ ‚ ÓÚ‰ÂÎ¸ÌÓÒÚË
(ÒÂ‰Ë ̋ ÍÒÔÂÒÒ-Ò‡ÍÍ‡‰, ·˚ÒÚ˚ı Ë ÏÂ‰ÎÂÌÌ˚ı Ò‡Í-
Í‡‰).

ëÚ‡Ì‰‡ÚÌÛ˛ ÒÚ‡ÚËÒÚË˜ÂÒÍÛ˛ Ó·‡·ÓÚÍÛ ‰‡Ì-
Ì˚ı ÔÓËÁ‚Ó‰ËÎË Ò ÔÓÏÓ˘¸˛ ÒÚ‡ÚËÒÚË˜ÂÒÍÓ„Ó Ô‡-
ÍÂÚ‡ “STATISTICA”. ÑÓÒÚÓ‚ÂÌÓÒÚ¸ ‡ÁÎË˜ËÈ
ÒÂ‰ÌËı ‚ÂÎË˜ËÌ ãè ÓÔÂ‰ÂÎflÎË Ò ÔÓÏÓ˘¸˛ ÌÂÔ‡-
‡ÏÂÚË˜ÂÒÍÓ„Ó ÍËÚÂËfl å‡ÌÌ‡ – ìËÚÌË (U-ÚÂÒÚ),
‰ÓÒÚÓ‚ÂÌÓÒÚ¸ ‡ÁÎË˜ËÈ ÏÂÊ‰Û ‰ÓÎflÏË Ò‡ÍÍ‡‰ – Ò
ÔÓÏÓ˘¸˛ z-ÍËÚÂËfl Ò‡‚ÌÂÌËfl ‰ÓÎÂÈ. èË Ò‡‚-
ÌÂÌËË Ô‡‡ÏÂÚÓ‚ Ò‡ÍÍ‡‰ ‚ ÔÓ‰„ÛÔÔÂ Ô‡ˆËÂÌÚÓ‚ Ò
Åè, ÔÓıÓ‰Ë‚¯Ëı ÎÂ˜ÂÌËÂ, ËÒÔÓÎ¸ÁÓ‚‡ÎË ÌÂÔ‡‡-
ÏÂÚË˜ÂÒÍËÂ ÍËÚÂËË å‡ÌÌ‡ – ìËÚÌË (U-ÚÂÒÚ) Ë
ÇËÎÍÓÍÒÓÌ‡ ‰Îfl Ô‡Ì˚ı ‰‡ÌÌ˚ı.

êÖáìãúíÄíõ àëëãÖÑéÇÄçàâ

ç‡ ËÒ. 2, Ä, Å ÔË‚Â‰ÂÌÓ ÒÓÓÚÌÓ¯ÂÌËÂ ÚÂı
ÍÎ‡ÒÒÓ‚ Ò‡ÍÍ‡‰ (˝ÍÒÔÂÒÒ, ·˚ÒÚ˚ı Ë ÏÂ‰ÎÂÌÌ˚ı) Û
Ô‡ˆËÂÌÚÓ‚ Ò Åè Ë ËÒÔ˚ÚÛÂÏ˚ı ÍÓÌÚÓÎ¸ÌÓÈ „ÛÔ-
Ô˚. ëÎÂ‰ÛÂÚ ÓÚÏÂÚËÚ¸, ˜ÚÓ ÒÓÓÚÌÓ¯ÂÌËÂ ÍÎ‡ÒÒÓ‚
Ò‡ÍÍ‡‰ ‚ „ÛÔÔÂ Ô‡ˆËÂÌÚÓ‚ Ë ‚ ÍÓÌÚÓÎ¸ÌÓÈ „ÛÔÔÂ
‡ÁÎË˜‡ÂÚÒfl. í‡Í, Û ËÒÔ˚ÚÛÂÏ˚ı ÍÓÌÚÓÎ¸ÌÓÈ
„ÛÔÔ˚ ÔÂÓ·Î‡‰‡˛Ú ·˚ÒÚ˚Â (39%) Ë ˝ÍÒÔÂÒÒ-
Ò‡ÍÍ‡‰˚ (37%); ÔË ˝ÚÓÏ ‰ÓÎfl ÏÂ‰ÎÂÌÌ˚ı Ò‡ÍÍ‡‰
ÏËÌËÏ‡Î¸Ì‡ (24%). Ç „ÛÔÔÂ Ô‡ˆËÂÌÚÓ‚ Ì‡·Î˛‰‡-
ÂÚÒfl ‰Û„ÓÂ ÒÓÓÚÌÓ¯ÂÌËÂ: ÏÂ‰ÎÂÌÌ˚Â Ò‡ÍÍ‡‰˚
ÔÂÓ·Î‡‰‡˛Ú (40%), ‚ ÚÓ ‚ÂÏfl Í‡Í ˝ÍÒÔÂÒÒ-Ò‡Í-
Í‡‰˚ ÒÓ‚Â¯‡˛ÚÒfl ÂÊÂ ‚ÒÂ„Ó (25%). Ñ‡ÌÌ˚Â ‡Á-
ÎË˜Ëfl ‚ ‰ÓÎÂ ÏÂ‰ÎÂÌÌ˚ı Ë ˝ÍÒÔÂÒÒ-Ò‡ÍÍ‡‰ ÏÂÊ‰Û
Ô‡ˆËÂÌÚ‡ÏË Ò Åè Ë ËÒÔ˚ÚÛÂÏ˚ÏË ÍÓÌÚÓÎ¸ÌÓÈ
„ÛÔÔ˚ ‰ÓÒÚÓ‚ÂÌ˚ (p < 0.001, z-ÍËÚÂËÈ Ò‡‚ÌÂ-
ÌËfl ‰ÓÎÂÈ).

ìÏÂÌ¸¯ÂÌËÂ ‰ÓÎË ÍÓÓÚÍÓÎ‡ÚÂÌÚÌ˚ı ̋ ÍÒÔÂÒÒ-
Ò‡ÍÍ‡‰ Ë Û‚ÂÎË˜ÂÌËÂ ‰ÓÎË ÏÂ‰ÎÂÌÌ˚ı Ò‡ÍÍ‡‰ Û Ô‡-
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ãè ãè

ëÚËÏÛÎ ëÚËÏÛÎ
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êËÒ. 1. á‡ÔËÒ¸ Ò‡ÍÍ‡‰Ë˜ÂÒÍËı ‰‚ËÊÂÌËÈ „Î‡Á, ‚˚ÔÓÎÌÂÌÌ‡fl Ò ÔËÏÂÌÂÌËÂÏ ̋ ÎÂÍÚÓÓÍÛÎÓ„‡ÙË˜ÂÒÍÓÈ ÏÂÚÓ‰ËÍË. Ä – Ó‰Ë-
ÌÓ˜Ì‡fl Ò‡ÍÍ‡‰‡, Å – ÏÛÎ¸ÚËÒ‡ÍÍ‡‰‡. ãè – Î‡ÚÂÌÚÌ˚È ÔÂËÓ‰ Ò‡ÍÍ‡‰˚.
Fig. 1. The electrooculographic record of saccadic eye movements. A – normal saccade, Å – multistep saccade. ãè – saccade latency.
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ˆËÂÌÚÓ‚ ÔË‚Ó‰ËÚ Í ËÁÏÂÌÂÌË˛ ÒÂ‰ÌËı ÁÌ‡˜ÂÌËÈ
ãè, ÍÓÚÓ˚Â ÔË Åè ‰ÓÒÚÓ‚ÂÌÓ (Z = 8.6, p < 0.001,
ÍËÚÂËÈ å‡ÌÌ‡ – ìËÚÌË) ·ÓÎ¸¯Â, ˜ÂÏ Û ËÒÔ˚ÚÛÂ-
Ï˚ı ÍÓÌÚÓÎ¸ÌÓÈ „ÛÔÔ˚ (Ú‡·ÎËˆ‡). í‡Í, ÒÂ‰ÌËÂ
ÁÌ‡˜ÂÌËfl ãè Û Ô‡ˆËÂÌÚÓ‚ Ò Åè Ì‡ 25 ÏÒ ÔÂ‚˚¯‡-
˛Ú ÒÂ‰ÌËÂ ÁÌ‡˜ÂÌËfl ãè ‚ ÍÓÌÚÓÎ¸ÌÓÈ „ÛÔÔÂ ËÒ-
Ô˚ÚÛÂÏ˚ı. é‰Ì‡ÍÓ ãè – ˝ÚÓ ÌÂ Â‰ËÌÒÚ‚ÂÌÌ˚È ÔÓ-
Í‡Á‡ÚÂÎ¸, ÍÓÚÓ˚È ËÁÏÂÌflÂÚÒfl ÔË ‰‡ÌÌÓÏ Á‡·ÓÎÂ-
‚‡ÌËË.

èË Åè ‰ÓÒÚÓ‚ÂÌÓ (p < 0.001, z-ÍËÚÂËÈ Ò‡‚-
ÌÂÌËfl ‰ÓÎÂÈ) Û‚ÂÎË˜Ë‚‡ÂÚÒfl ‰ÓÎfl ÏÛÎ¸ÚËÒ‡ÍÍ‡‰ (‚
ÒÂ‰ÌÂÏ ‚ 6 ‡Á), Ò ÔÓÏÓ˘¸˛ ÍÓÚÓ˚ı ˆÂÎ¸ ‰ÓÒÚË-
„‡ÂÚÒfl ÌÂ Ó‰ÌÓÈ, ‡ ÌÂÒÍÓÎ¸ÍËÏË Ò‡ÍÍ‡‰‡ÏË ÏÂÌ¸-
¯ÂÈ ‡ÏÔÎËÚÛ‰˚ (ËÒ. 1, Å). ÑÎfl ÚÓ„Ó ˜ÚÓ·˚ ‚˚flÒ-
ÌËÚ¸, Ò ̃ ÂÏ Ò‚flÁ‡Ì ̋ ÚÓÚ ÙÂÌÓÏÂÌ, Ï˚ ·ÓÎÂÂ ‰ÂÚ‡Î¸ÌÓ
ÔÓ‡Ì‡ÎËÁËÓ‚‡ÎË ‚˚‡ÊÂÌÌÓÒÚ¸ ÏÛÎ¸ÚËÒ‡ÍÍ‡‰ÌÓ-
ÒÚË ‚ ‡ÁÌ˚ı ÍÎ‡ÒÒ‡ı Ò‡ÍÍ‡‰. Ç ÒÓÓÚ‚ÂÚÒÚ‚ËË ÒÓ ÁÌ‡-
˜ÂÌËÂÏ ãè ÏÛÎ¸ÚËÒ‡ÍÍ‡‰˚ ·˚ÎË ÓÚÌÂÒÂÌ˚ Í Ó‰ÌÓ-
ÏÛ ËÁ ÚÂı ‚˚‰ÂÎÂÌÌ˚ı ÍÎ‡ÒÒÓ‚ (˝ÍÒÔÂÒÒ, ·˚ÒÚ˚ı
ËÎË ÏÂ‰ÎÂÌÌ˚ı Ò‡ÍÍ‡‰). èÓÒÎÂ ˝ÚÓ„Ó ÓÔÂ‰ÂÎËÎË
‰ÓÎ˛ ÏÛÎ¸ÚËÒ‡ÍÍ‡‰ ‚ Í‡Ê‰ÓÏ ÍÎ‡ÒÒÂ ‚ ÓÚ‰ÂÎ¸ÌÓÒÚË.
èÓÎÛ˜ÂÌÌ˚Â ÂÁÛÎ¸Ú‡Ú˚ ÔÂ‰ÒÚ‡‚ÎÂÌ˚ Ì‡ ËÒ. 3, Ä.

ì Ô‡ˆËÂÌÚÓ‚ Ò Åè ÔÓ Ò‡‚ÌÂÌË˛ Ò ÍÓÌÚÓÎ¸ÌÓÈ
„ÛÔÔÓÈ ‰ÓÎfl ÏÛÎ¸ÚËÒ‡ÍÍ‡‰ ‰ÓÒÚÓ‚ÂÌÓ (p < 0.001,
z-ÍËÚÂËÈ Ò‡‚ÌÂÌËfl ‰ÓÎÂÈ) ·ÓÎ¸¯Â ÒÂ‰Ë ‚ÒÂı
ÚÂı ÍÎ‡ÒÒÓ‚ Ò‡ÍÍ‡‰. é‰Ì‡ÍÓ ‚ ÍÎ‡ÒÒÂ ˝ÍÒÔÂÒÒ-
Ò‡ÍÍ‡‰ ÏÛÎ¸ÚËÒ‡ÍÍ‡‰ÌÓÒÚ¸ Û Ô‡ˆËÂÌÚÓ‚ ‚˚‡ÊÂÌ‡
‚ ·ÓÎ¸¯ÂÈ ÒÚÂÔÂÌË. í‡Í, ‰ÓÎfl ÏÛÎ¸ÚËÒ‡ÍÍ‡‰ ‚ ˝ÚÓÏ
ÍÎ‡ÒÒÂ ÔË Åè ÒÓÒÚ‡‚ÎflÂÚ 42 ± 7%, ÚÓ„‰‡ Í‡Í Û ËÒ-
Ô˚ÚÛÂÏ˚ı ÍÓÌÚÓÎ¸ÌÓÈ „ÛÔÔ˚ – ÚÓÎ¸ÍÓ 6 ± 2%.
ÇÏÂÒÚÂ Ò ÚÂÏ ÒÂ‰Ë ÏÂ‰ÎÂÌÌ˚ı Ò‡ÍÍ‡‰ ÏÛÎ¸ÚËÒ‡Í-
Í‡‰˚ ‚ÒÚÂ˜‡˛ÚÒfl ÂÊÂ Í‡Í ‚ „ÛÔÔÂ Ô‡ˆËÂÌÚÓ‚
(12 ± 2%), Ú‡Í Ë ‚ ÍÓÌÚÓÎ¸ÌÓÈ „ÛÔÔÂ (1.5 ± 1%). 

óÂÂÁ 4 ÌÂ‰ÂÎË ÎÂÍ‡ÒÚ‚ÂÌÌÓÈ ÏÓÌÓÚÂ‡ÔËË
‡„ÓÌËÒÚÓÏ D2/D3-ÂˆÂÔÚÓÓ‚ (ÔËË·Â‰ËÎÓÏ) ÁÌ‡-
˜ÂÌËfl Ô‡‡ÏÂÚÓ‚ Ò‡ÍÍ‡‰Ë˜ÂÒÍËı ‰‚ËÊÂÌËÈ „Î‡Á Û
Ô‡ˆËÂÌÚÓ‚ ‚ ÔÓ‰„ÛÔÔÂ “Åè-Ú” ÔË·ÎËÊ‡˛ÚÒfl Í
ÁÌ‡˜ÂÌËflÏ, ı‡‡ÍÚÂÌ˚Ï ‰Îfl ‚ÓÁ‡ÒÚÌÓÈ ÌÓÏ˚.
ãè ‰ÓÒÚÓ‚ÂÌÓ ÛÏÂÌ¸¯‡˛ÚÒfl (Z = 6.77, p < 0.001,
ÍËÚÂËÈ å‡ÌÌ‡ – ìËÚÌË) ‚ ÒÂ‰ÌÂÏ Ì‡ 25 ÏÒ, ·Ó-
ÎÂÂ ˜ÂÏ ‚ 2 ‡Á‡ ÒÌËÊ‡ÂÚÒfl ‰ÓÎfl ÏÛÎ¸ÚËÒ‡ÍÍ‡‰ (Z =
2.8, p < 0.01, ÍËÚÂËÈ ÇËÎÍÓÍÒÓÌ‡ ‰Îfl Ô‡Ì˚ı ‰‡Ì-
Ì˚ı; Ú‡·ÎËˆ‡). ëÎÂ‰ÛÂÚ ÓÚÏÂÚËÚ¸, ˜ÚÓ ÛÏÂÌ¸¯ÂÌËÂ
ãè ‚ ıÓ‰Â ÎÂÍ‡ÒÚ‚ÂÌÌÓÈ ÚÂ‡ÔËË Ó·ÛÒÎÓ‚ÎÂÌÓ ËÁ-
ÏÂÌÂÌËÂÏ ÒÓÓÚÌÓ¯ÂÌËfl ‡ÁÌ˚ı ÍÎ‡ÒÒÓ‚ Ò‡ÍÍ‡‰
(ËÒ. 2, Ç, É). í‡Í, ‰ÓÎfl ÔÂÓ·Î‡‰‡˛˘Ëı ‰Ó ÎÂ˜ÂÌËfl
ÏÂ‰ÎÂÌÌ˚ı Ò‡ÍÍ‡‰ ÒÌËÊ‡ÂÚÒfl ÔÓÒÎÂ ÔËÂÏ‡ ÎÂÍ‡-
ÒÚ‚ÂÌÌÓ„Ó ÔÂÔ‡‡Ú‡ Ò 39 ‰Ó 21% (p < < 0.001, z-ÍË-
ÚÂËÈ Ò‡‚ÌÂÌËfl ‰ÓÎÂÈ), ÚÓ„‰‡ Í‡Í ˜ËÒÎÓ ˝ÍÒÔÂÒÒ-
Ò‡ÍÍ‡‰, Ì‡ÔÓÚË‚, Û‚ÂÎË˜Ë‚‡ÂÚÒfl ÔÓ˜ÚË ‚ 2 ‡Á‡
(p < 0.001, z-ÍËÚÂËÈ Ò‡‚ÌÂÌËfl ‰ÓÎÂÈ). é‰ÌÓ‚Â-
ÏÂÌÌÓ Ò ̋ ÚËÏ ‰ÓÒÚÓ‚ÂÌÓ (Z = 2.5, p < 0.05, ÍËÚÂËÈ
ÇËÎÍÓÍÒÓÌ‡ ‰Îfl Ô‡Ì˚ı ‰‡ÌÌ˚ı) ÛÏÂÌ¸¯‡ÂÚÒfl ı‡-
‡ÍÚÂÌ‡fl ‰Îfl ‰‡ÌÌÓ„Ó ÍÎ‡ÒÒ‡ Ò‡ÍÍ‡‰ ÏÛÎ¸ÚËÒ‡Í-
Í‡‰ÌÓÒÚ¸ (ËÒ. 3, Å).

éÅëìÜÑÖçàÖ êÖáìãúíÄíéÇ

èÓÎÛ˜ÂÌÌ˚Â ÂÁÛÎ¸Ú‡Ú˚ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Û˛Ú Ó
ÚÓÏ, ̃ ÚÓ ‰ÂÙËˆËÚ ‰ÓÙ‡ÏËÌ‡ ÔË Åè ÔË‚Ó‰ËÚ Í ËÁ-
ÏÂÌÂÌËflÏ ÁËÚÂÎ¸ÌÓ-‚˚Á‚‡ÌÌ˚ı Ò‡ÍÍ‡‰Ë˜ÂÒÍËı
‰‚ËÊÂÌËÈ „Î‡Á (ËÒ. 2, Ä; ËÒ. 3, Ä; Ú‡·ÎËˆ‡), ˜ÚÓ ÒÓ-
„Î‡ÒÛÂÚÒfl Ò ‡ÌÂÂ ÔÓÎÛ˜ÂÌÌ˚ÏË ‰‡ÌÌ˚ÏË [1, 7, 8].
ä‡Í Ë ‚ ÒÎÛ˜‡Â ÓÒÌÓ‚Ì˚ı ‰‚Ë„‡ÚÂÎ¸Ì˚ı ÒËÏÔÚÓÏÓ‚
Åè, ÁÌ‡˜ËÚÂÎ¸ÌÛ˛ ÓÎ¸ ‚ ‡Á‚ËÚËË „Î‡ÁÓ‰‚Ë„‡ÚÂÎ¸-
Ì˚ı Ì‡Û¯ÂÌËÈ ‰ÓÎÊÌ˚ Ë„‡Ú¸ ·‡Á‡Î¸Ì˚Â „‡Ì„ÎËË.
ùÚÓ Ó·ÛÒÎÓ‚ÎÂÌÓ ÚÂÏ, ̃ ÚÓ ÚÂÏËÌ‡ÎË ‰ÓÙ‡ÏËÌÂ„Ë-
˜ÂÒÍËı ÌÂÈÓÌÓ‚ ÍÓÏÔ‡ÍÚÌÓÈ ̃ ‡ÒÚË ̃ ÂÌÓÈ ÒÛ·ÒÚ‡Ì-
ˆËË (óëÍ) ÓÍ‡Ì˜Ë‚‡˛ÚÒfl Ì‡ ÌÂÈÓÌ‡ı Ó‰ÌÓÈ ËÁ
ÒÚÛÍÚÛ, ÔËÌËÏ‡˛˘Ëı Û˜‡ÒÚËÂ ‚ ÛÔ‡‚ÎÂÌËË Ò‡Í-
Í‡‰Ë˜ÂÒÍËÏË ‰‚ËÊÂÌËflÏË „Î‡Á, – Ì‡ ÌÂÈÓÌ‡ı ı‚Ó-
ÒÚ‡ÚÓ„Ó fl‰‡ [18]. óÚÓ·˚ ‚˚flÒÌËÚ¸, Í‡ÍËÏ Ó·‡ÁÓÏ
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êËÒ. 2. ëÓÓÚÌÓ¯ÂÌËÂ (%) ˝ÍÒÔÂÒÒ-Ò‡ÍÍ‡‰, ·˚ÒÚ˚ı
Ò‡ÍÍ‡‰ Ë ÏÂ‰ÎÂÌÌ˚ı Ò‡ÍÍ‡‰. Ä, Å – ‚ „ÛÔÔÂ Ô‡ˆËÂÌÚÓ‚
Ò Åè Ë ‚ ÍÓÌÚÓÎ¸ÌÓÈ „ÛÔÔÂ ËÒÔ˚ÚÛÂÏ˚ı; Ç, É – ‚ ÔÓ‰-
„ÛÔÔÂ Ô‡ˆËÂÌÚÓ‚ “Åè-Ú” ‰Ó ÎÂ˜ÂÌËfl Ë ˜ÂÂÁ 4 ÌÂ‰ÂÎË
ÎÂÍ‡ÒÚ‚ÂÌÌÓÈ ÚÂ‡ÔËË.
Fig. 2. The percentage of express saccades, fast regular sac-
cades and slow regular saccades. Ä, Å – in patients with Par-
kinson’s disease and control subjects; Ç, É – in the subgroup
of treated patients: before medication and after four weeks of
dopamine agonist therapy.
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‡ÚÏ‡ÌÓ‚‡ Ë ‰.

‰ÂÙËˆËÚ ‰ÓÙ‡ÏËÌ‡ ‚ÎËflÂÚ Ì‡ ÔÓˆÂÒÒ ÔÓ‰„ÓÚÓ‚ÍË
ÁËÚÂÎ¸ÌÓ-‚˚Á‚‡ÌÌ˚ı Ò‡ÍÍ‡‰Ë˜ÂÒÍËı ‰‚ËÊÂÌËÈ
„Î‡Á, ÒÎÂ‰ÛÂÚ ·ÓÎÂÂ ÔÓ‰Ó·ÌÓ ‡ÒÒÏÓÚÂÚ¸ ÒÚÓÂ-
ÌËÂ ÚÓÈ ˜‡ÒÚË Ò‡ÍÍ‡‰ÌÓÈ ÒËÒÚÂÏ˚, ‚ ÍÓÚÓÛ˛ ‚ıÓ-
‰flÚ ·‡Á‡Î¸Ì˚Â „‡Ì„ÎËË (ËÒ. 4).

ï‚ÓÒÚ‡ÚÓÂ fl‰Ó, ÔÓÎÛ˜‡˛˘ÂÂ ‚ÓÁ·ÛÊ‰‡˛˘ËÂ
‚ıÓ‰˚ ÓÚ ÙÓÌÚ‡Î¸ÌÓ„Ó „Î‡ÁÓ‰‚Ë„‡ÚÂÎ¸ÌÓ„Ó ÔÓÎfl,
fl‚ÎflÂÚÒfl ÔÂ‚ÓÈ ÒÚÛÍÚÛÓÈ ·‡Á‡Î¸Ì˚ı „‡Ì„ÎËÂ‚,
Á‡ÌËÏ‡˛˘Ëı ÔÓÏÂÊÛÚÓ˜ÌÓÂ ÔÓÎÓÊÂÌËÂ Ì‡ ÔÛÚË
ÔÓ‚Â‰ÂÌËfl ËÌÙÓÏ‡ˆËË ÓÚ ÍÓ˚ Í ÓÒÌÓ‚ÌÓÏÛ Ò‡Í-
Í‡‰Ë˜ÂÒÍÓÏÛ ˆÂÌÚÛ – ‚ÂıÌÂÏÛ ‰‚ÛıÓÎÏË˛ [18,
21]. éÚ ı‚ÓÒÚ‡ÚÓ„Ó fl‰‡ ËÌÙÓÏ‡ˆËfl Ì‡Ô‡‚ÎflÂÚÒfl
Í ÂÚËÍÛÎflÌÓÈ ˜‡ÒÚË ˜ÂÌÓÈ ÒÛ·ÒÚ‡ÌˆËË (óë),
ÉÄåäÂ„Ë˜ÂÒÍËÂ ÌÂÈÓÌ˚ ÍÓÚÓÓÈ Ó·Î‡‰‡˛Ú ÚÓ-
ÌË˜ÂÒÍËÏ ÛÓ‚ÌÂÏ ‡ÍÚË‚ÌÓÒÚË Ë ‚ ÓÚÒÛÚÒÚ‚ËÂ Ôfl-
ÏÓÈ ‡ÙÙÂÂÌÚ‡ˆËË ÓÚ ı‚ÓÒÚ‡ÚÓ„Ó fl‰‡ ÓÍ‡Á˚‚‡˛Ú

ÚÓÏÓÁÌÓÂ ‚ÎËflÌËÂ Ì‡ ‚ÂıÌÂÂ ‰‚ÛıÓÎÏËÂ [18]. í‡-
ÍËÏ Ó·‡ÁÓÏ, Á‡ÔÛÒÍ Ò‡ÍÍ‡‰˚ ÏÓÊÂÚ ·˚Ú¸ ÓÒÛ-
˘ÂÒÚ‚ÎÂÌ ÎË·Ó ÔË ÛÒÎÓ‚ËË ÒÌflÚËfl ÚÓÌË˜ÂÒÍÓ„Ó
ËÌ„Ë·ËÓ‚‡ÌËfl Ò ‚ÂıÌÂ„Ó ‰‚ÛıÓÎÏËfl [18], Ú.Â. ÔË
ÚÓÏÓÊÂÌËË ÌÂÈÓÌÓ‚ óë, ÎË·Ó Á‡ Ò˜ÂÚ ÔflÏ˚ı
‚ÓÁ·ÛÊ‰‡˛˘Ëı ÔÓÂÍˆËÈ [14, 18, 21] (ËÒ. 4).

ëÎÂ‰ÛÂÚ ÓÚÏÂÚËÚ¸, ˜ÚÓ ÌÂ‚Ì˚Â ËÏÔÛÎ¸Ò˚ ÓÚ
ı‚ÓÒÚ‡ÚÓ„Ó fl‰‡ Í óë ÔÓıÓ‰flÚ ˜ÂÂÁ ‰‚‡ ÌÂÈÓÌ-
Ì˚ı ÔÛÚË, ÓÍ‡Á˚‚‡˛˘Ëı Ì‡ ÂÂ ‡ÍÚË‚ÌÓÒÚ¸ ÔÓÚË‚Ó-
ÔÓÎÓÊÌÓÂ ‰ÂÈÒÚ‚ËÂ: ÔflÏÓÈ – ÏÓÌÓÒËÌ‡ÔÚË˜ÂÒÍËÈ,
ÍÓÚÓ˚È ÚÓÏÓÁËÚ ‡ÍÚË‚ÌÓÒÚ¸ ÌÂÈÓÌÓ‚ óë, Ë ÌÂ-
ÔflÏÓÈ – ÔÓÎËÒËÌ‡ÔÚË˜ÂÒÍËÈ, ÓÍ‡Á˚‚‡˛˘ËÈ ‚ÓÁ-
·ÛÊ‰‡˛˘ÂÂ ‰ÂÈÒÚ‚ËÂ Ì‡ óë [6, 17, 18]. îÛÌÍˆËÓ-
Ì‡Î¸ÌÓÂ ÒÓÒÚÓflÌËÂ Í‡Í ÔflÏÓ„Ó, Ú‡Í Ë ÌÂÔflÏÓ„Ó
ÔÛÚË ‚Ó ÏÌÓ„ÓÏ Á‡‚ËÒËÚ ÓÚ ‡ÍÚË‚ÌÓÒÚË ‰ÓÙ‡ÏËÌÂ-
„Ë˜ÂÒÍËı ÌÂÈÓÌÓ‚ óëÍ [6, 18]. èË Åè ‚ ÂÁÛÎ¸Ú‡-
ÚÂ ‰Â„ÂÌÂ‡ˆËË ÌÂÈÓÌÓ‚ óëÍ ÏÓÊÂÚ ÔÓËÒıÓ‰ËÚ¸
‡ÒÚÓÏ‡ÊË‚‡ÌËÂ ÌÂÔflÏÓ„Ó ÔÛÚË (ËÁ-Á‡ ÌÂ‰ÓÒÚ‡-
ÚÓ˜ÌÓÈ ‡ÍÚË‚‡ˆËË D2-ÂˆÂÔÚÓÓ‚) Ë ÒÌËÊÂÌËÂ
‡ÍÚË‚ÌÓÒÚË ÔflÏÓ„Ó ÔÛÚË (ËÁ-Á‡ ÌÂ‰ÓÒÚ‡ÚÓ˜ÌÓÈ
‡ÍÚË‚‡ˆËË ‰ÓÙ‡ÏËÌÓÏ D1-ÂˆÂÔÚÓÓ‚) [6]. é·‡
˝ÚËı ËÁÏÂÌÂÌËfl ÔË‚Ó‰flÚ Í ÛÒËÎÂÌË˛ ËÏÔÛÎ¸Ò‡ˆËË
ÉÄåäÂ„Ë˜ÂÒÍËı ÌÂÈÓÌÓ‚ óë, ˜ÚÓ ÏÓÊÂÚ ÚÓ-
ÏÓÁËÚ¸ Á‡ÔÛÒÍ Ò‡ÍÍ‡‰ ‚ÂıÌËÏ ‰‚ÛıÓÎÏËÂÏ [18].

é· ̋ ÚÓÏ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚ÛÂÚ ÒÌËÊÂÌËÂ ‰ÓÎË ÍÓÓÚ-
ÍÓÎ‡ÚÂÌÚÌ˚ı (90–140 ÏÒ) ˝ÍÒÔÂÒÒ-Ò‡ÍÍ‡‰ ÔË Åè
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êËÒ. 3. ÑÓÎfl ÏÛÎ¸ÚËÒ‡ÍÍ‡‰ (%) ÒÂ‰Ë ÚÂı ÍÎ‡ÒÒÓ‚ Ò‡Í-
Í‡‰. Ä – ‚ „ÛÔÔÂ Ô‡ˆËÂÌÚÓ‚ Ò Åè Ë ‚ ÍÓÌÚÓÎ¸ÌÓÈ „ÛÔ-
ÔÂ ËÒÔ˚ÚÛÂÏ˚ı (** – p < 0.001; ÍËÚÂËÈ å‡ÌÌ‡ – ìËÚ-
ÌË); Å – ‚ ÔÓ‰„ÛÔÔÂ Ô‡ˆËÂÌÚÓ‚ “Åè-Ú” ‰Ó ÎÂ˜ÂÌËfl Ë ̃ Â-
ÂÁ 4 ÌÂ‰ÂÎË ÎÂÍ‡ÒÚ‚ÂÌÌÓÈ ÚÂ‡ÔËË (* – p < 0.05;
ÍËÚÂËÈ ÇËÎÍÓÍÒÓÌ‡ ‰Îfl Ô‡Ì˚ı ‰‡ÌÌ˚ı).
Fig. 3. The percentage of multistep saccades among three
classes of saccades. Ä – in patients with Parkinson’s disease
and control subjects (** – p < 0.001; Mann – Whitney U test);
Å – in the subgroup of treated patients: before medication and
after four weeks dopamine agonist therapy (* – p < 0.05; Wil-
coxon matched pairs test).
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êËÒ. 4. ëıÂÏ‡, ‰ÂÏÓÌÒÚËÛ˛˘‡fl ÓÒÌÓ‚Ì˚Â Ò‚flÁË ÏÂÊ-
‰Û ÒÚÛÍÚÛ‡ÏË, Û˜‡ÒÚ‚Û˛˘ËÏË ‚ ÔÓ‰„ÓÚÓ‚ÍÂ Ò‡ÍÍ‡‰Ë-
˜ÂÒÍËı ‰‚ËÊÂÌËÈ „Î‡Á. ÅòÌ – Ì‡ÛÊÌ˚È ÒÂ„ÏÂÌÚ ·ÎÂ‰-
ÌÓ„Ó ¯‡‡, ëíü – ÒÛ·Ú‡Î‡ÏË˜ÂÒÍÓÂ fl‰Ó, óë – ÂÚË-
ÍÛÎflÌ‡fl ˜‡ÒÚ¸ ˜ÂÌÓÈ ÒÛ·ÒÚ‡ÌˆËË, óëÍ – ÍÓÏÔ‡ÍÚÌ‡fl
˜‡ÒÚ¸ ˜ÂÌÓÈ ÒÛ·ÒÚ‡ÌˆËË, D1 Ë D2 – ‰ÓÙ‡ÏËÌÓ‚˚Â Â-
ˆÂÔÚÓ˚. ãËÌËË ÒÂÓ„Ó ˆ‚ÂÚ‡ ÒÓÓÚ‚ÂÚÒÚ‚Û˛Ú ‚ÓÁ·ÛÊ-
‰‡˛˘ËÏ Ò‚flÁflÏ, ÎËÌËË ˜ÂÌÓ„Ó ˆ‚ÂÚ‡ – ÚÓÏÓÁÌ˚Ï
Ò‚flÁflÏ, ÔÛÌÍÚËÌ‡fl ÎËÌËfl ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ÌË„Ó-ÒÚË‡-
ÌÓÏÛ ‰ÓÙ‡ÏËÌÂ„Ë˜ÂÒÍÓÏÛ ÔÛÚË.
Fig. 4. Saccade related areas of the brain and their main con-
nections. ÅòÌ – external segment of the globus pallidus,
ëíü – subthalamic nucleus, óë – substantia nigra pars re-
ticulata, óëÍ – substantia nigra pars compacta, D1 and D2 –
dopamine receptors. Black and gray lines indicate inhibitory
and excitatory connections, respectively. Dashed line indi-
cates nigrostriatal dopamine pathway.
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(ËÒ. 2, Ä). Ç ÔÓˆÂÒÒ ÔÓ‰„ÓÚÓ‚ÍË ˝ÚËı Ò‡ÍÍ‡‰ ‚Ó-
‚ÎÂÍ‡ÂÚÒfl ÔÂËÏÛ˘ÂÒÚ‚ÂÌÌÓ ‚ÂıÌÂÂ ‰‚ÛıÓÎÏËÂ
[14], ÍÓÚÓÓÂ ÔË Åè Ì‡ıÓ‰ËÚÒfl ÔÓ‰ ËÁ·˚ÚÓ˜Ì˚Ï
ÚÓÏÓÁÌ˚Ï ‚ÎËflÌËÂÏ ÒÓ ÒÚÓÓÌ˚ óë. í‡ÍËÏ Ó·-
‡ÁÓÏ, Á‡ÔÛÒÍ Ò‡ÍÍ‡‰ ÔÓ Í‡Ú˜‡È¯ÂÏÛ ÔÛÚË, ÔÓıÓ-
‰fl˘ÂÏÛ ˜ÂÂÁ ‚ÂıÌÂÂ ‰‚ÛıÓÎÏËÂ, Û Ô‡ˆËÂÌÚÓ‚ Ò
Åè Á‡ÚÛ‰ÌÂÌ. Ç ÂÁÛÎ¸Ú‡ÚÂ ‚ ÔÓ„‡ÏÏËÓ‚‡ÌËË
Ò‡ÍÍ‡‰Ë˜ÂÒÍËı ‰‚ËÊÂÌËÈ „Î‡Á ÔË Åè ÔÂËÏÛ˘Â-
ÒÚ‚ÂÌÌÓ ÔËÌËÏ‡˛Ú Û˜‡ÒÚËÂ ‚˚Ò¯ËÂ ÍÓÍÓ‚˚Â ÓÚ-
‰ÂÎ˚, ˜ÚÓ ÚÂ·ÛÂÚ ·ÓÎ¸¯Â ‚ÂÏÂÌË Ì‡ ÔÓ‰„ÓÚÓ‚ÍÛ
Ò‡ÍÍ‡‰˚ Ë ÔË‚Ó‰ËÚ Í Û‰ÎËÌÂÌË˛ ãè (ÒÎÂ‰ÒÚ‚ËÂ
˝ÚÓ„Ó – Û‚ÂÎË˜ÂÌËÂ ‰ÓÎË ÏÂ‰ÎÂÌÌ˚ı Ò‡ÍÍ‡‰).

èÓÏËÏÓ Û‚ÂÎË˜ÂÌËfl ãè Ò‡ÍÍ‡‰Ë˜ÂÒÍËı ‰‚ËÊÂ-
ÌËÈ „Î‡Á ‰ÂÙËˆËÚ ‰ÓÙ‡ÏËÌ‡ ÔË Åè Ú‡ÍÊÂ ÔË‚Ó-
‰ËÚ Í Û‚ÂÎË˜ÂÌË˛ ‰ÓÎË ÏÛÎ¸ÚËÒ‡ÍÍ‡‰ (ËÒ. 1, Å;
Ú‡·ÎËˆ‡). é‰Ì‡ÍÓ ÙÂÌÓÏÂÌ ÏÛÎ¸ÚËÒ‡ÍÍ‡‰ÌÓÒÚË ı‡-
‡ÍÚÂÂÌ ÌÂ ÚÓÎ¸ÍÓ ‰Îfl Ô‡ˆËÂÌÚÓ‚ Ò Åè. çÂ·ÓÎ¸-
¯ÓÂ ˜ËÒÎÓ ÏÛÎ¸ÚËÒ‡ÍÍ‡‰ ‚ÒÚÂ˜‡ÂÚÒfl Ë Û ËÒÔ˚ÚÛÂ-
Ï˚ı ÍÓÌÚÓÎ¸ÌÓÈ „ÛÔÔ˚: 1.5–6% ÒÂ‰Ë ‡ÁÌ˚ı
ÍÎ‡ÒÒÓ‚ Ò‡ÍÍ‡‰ (ËÒ. 3, Ä). ëıÓ‰Ì˚Â ‰‡ÌÌ˚Â ·˚ÎË
ÔÓÎÛ˜ÂÌ˚ É. äËÏÏË„ Ò ÒÓ‡‚Ú. [20] ÔË ËÒÔÓÎ¸ÁÓ‚‡-
ÌËË ‰Û„ÓÈ ÏÂÚÓ‰ËÍË, „‰Â ËÒÔ˚ÚÛÂÏ˚Â ‚˚ÔÓÎÌflÎË
Ò‡ÍÍ‡‰˚ ÔÓ Ô‡ÏflÚË. Ä‚ÚÓ˚ ÔÓÍ‡Á‡ÎË, ˜ÚÓ ‡ÁÎË-
˜Ëfl ÏÂÊ‰Û Ô‡ˆËÂÌÚ‡ÏË Ò Åè Ë Á‰ÓÓ‚˚ÏË ËÒÔ˚ÚÛ-
ÂÏ˚ÏË ÓÔÂ‰ÂÎfl˛ÚÒfl ˜‡ÒÚÓÚÓÈ ‚ÓÁÌËÍÌÓ‚ÂÌËfl
ÏÛÎ¸ÚËÒ‡ÍÍ‡‰, Ë ÓÒÓ·ÂÌÌÓ ˜ËÒÎÓÏ ÒÍ‡˜ÍÓ‚ ‚ Ó‰ÌÓÏ
‡ÍÚÂ ÒÏÂ˘ÂÌËfl ‚ÁÓ‡, ÒÛ˘ÂÒÚ‚ÂÌÌÓ ÔÓ‚˚¯‡˛˘ÂÏ-
Òfl ‚ „ÛÔÔÂ ·ÓÎ¸Ì˚ı.

í‡ÍËÏ Ó·‡ÁÓÏ, Ì‡ÎË˜ËÂ ÏÛÎ¸ÚËÒ‡ÍÍ‡‰ Í‡Í Û Ô‡-
ˆËÂÌÚÓ‚ Ò Åè, Ú‡Í Ë Û ËÒÔ˚ÚÛÂÏ˚ı ÍÓÌÚÓÎ¸ÌÓÈ
„ÛÔÔ˚ ÏÓÊÂÚ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Ó‚‡Ú¸ Ó ÒÛ˘ÂÒÚ‚Ó‚‡ÌËË
Â‰ËÌÓ„Ó ÏÂı‡ÌËÁÏ‡, ÔË‚Ó‰fl˘Â„Ó Í ÔÓfl‚ÎÂÌË˛
ÏÛÎ¸ÚËÒ‡ÍÍ‡‰ÌÓÒÚË. óÚÓ·˚ ÔÓÔ˚Ú‡Ú¸Òfl Ó·˙flÒÌËÚ¸
ÔËÓ‰Û ‰‡ÌÌÓ„Ó ÙÂÌÓÏÂÌ‡, ÒÎÂ‰ÛÂÚ Ó·‡ÚËÚ¸ ÓÒÓ-
·ÓÂ ‚ÌËÏ‡ÌËÂ Ì‡ ÚÓ, Í‡ÍËÂ Ò‡ÍÍ‡‰˚ ÔÓ‰‚Â„‡˛ÚÒfl
Ì‡Û¯ÂÌËflÏ ÔË Åè. èÓ Ì‡¯ËÏ ‰‡ÌÌ˚Ï, ÏÛÎ¸ÚË-
Ò‡ÍÍ‡‰ÌÓÒÚ¸ ‚ ·ÓÎ¸¯ÂÈ ÒÚÂÔÂÌË ı‡‡ÍÚÂÌ‡ ‰Îfl
˝ÍÒÔÂÒÒ-Ò‡ÍÍ‡‰ (ËÒ. 3, Ä), Á‡ÔÛÒÍ ÍÓÚÓ˚ı ÔÓËÒ-
ıÓ‰ËÚ ÔË ‡ÍÚË‚‡ˆËË ÓÒÌÓ‚ÌÓ„Ó Ò‡ÍÍ‡‰Ë˜ÂÒÍÓ„Ó
ˆÂÌÚ‡ – ‚ÂıÌÂ„Ó ‰‚ÛıÓÎÏËfl – ·ÂÁ Û˜‡ÒÚËfl ÍÓ˚
[14]. Ç ˝ÚÓÏ ÒÎÛ˜‡Â ‡ÍÚË‚ÌÓÒÚ¸ ÌÂÈÓÌÓ‚ ‚ÂıÌÂ„Ó
‰‚ÛıÓÎÏËfl ‚ ıÓ‰Â ‚˚ÔÓÎÌÂÌËfl ˝ÍÒÔÂÒÒ-Ò‡ÍÍ‡‰˚
·Û‰ÂÚ ‚Ó ÏÌÓ„ÓÏ Á‡‚ËÒÂÚ¸ ÓÚ ÙÛÌÍˆËÓÌ‡Î¸ÌÓ„Ó ÒÓ-
ÒÚÓflÌËfl ÔflÏÓ„Ó Ë ÌÂÔflÏÓ„Ó ÔÛÚË.

Ç ÌÓÏÂ, ÍÓ„‰‡ ‡ÍÚË‚ÌÓÒÚ¸ ÔflÏÓ„Ó Ë ÌÂÔflÏÓ-
„Ó ÔÛÚË Ò·‡Î‡ÌÒËÓ‚‡Ì‡, ÔÂÂÏÂ˘ÂÌËÂ ‚ÁÓ‡ ‚ Ì‡-
Ô‡‚ÎÂÌËË ÁËÚÂÎ¸ÌÓÈ ˆÂÎË ‚ ·ÓÎ¸¯ËÌÒÚ‚Â ÒÎÛ˜‡-
Â‚ ÓÒÛ˘ÂÒÚ‚ÎflÂÚÒfl Ò ÔÓÏÓ˘¸˛ Ó‰ÌÓÈ Ò‡ÍÍ‡‰˚. èË
Åè ‚ Ò‚flÁË Ò ÌÂ‰ÓÒÚ‡ÚÓ˜ÌÓÈ ‡ÍÚË‚‡ˆËÂÈ D2-ÂˆÂÔ-
ÚÓÓ‚ ÔÓËÒıÓ‰ËÚ ‡ÒÚÓÏ‡ÊË‚‡ÌËÂ ÌÂÔflÏÓ„Ó ÔÛ-
ÚË [6], ˜ÚÓ ÏÓÊÂÚ ÔË‚ÂÒÚË Í ÔÂ˚‚‡ÌË˛ ‚ÒÔ˚¯-
ÍË ‡ÍÚË‚ÌÓÒÚË Ò‡ÍÍ‡‰Ë˜ÂÒÍËı ÌÂÈÓÌÓ‚ ‚ÂıÌÂ„Ó
‰‚ÛıÓÎÏËfl Ë, ÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ, Ò‡ÏÓÈ Ò‡ÍÍ‡‰˚. Ç Â-
ÁÛÎ¸Ú‡ÚÂ ÁËÚÂÎ¸Ì‡fl ˆÂÎ¸ ‰ÓÒÚË„‡ÂÚÒfl ÌÂ Ó‰ÌÓÈ, ‡
ÌÂÒÍÓÎ¸ÍËÏË Ò‡ÍÍ‡‰‡ÏË. í‡ÍËÏ Ó·‡ÁÓÏ, Û Ô‡ˆËÂÌ-
ÚÓ‚ Ò Åè ˜‡ÒÚÓÚ‡ ‚ÓÁÌËÍÌÓ‚ÂÌËfl ÏÛÎ¸ÚËÒ‡ÍÍ‡‰
ÒÂ‰Ë ˝ÍÒÔÂÒÒ-Ò‡ÍÍ‡‰ ÔÓ‚˚¯‡ÂÚÒfl ‚ ÒÂ‰ÌÂÏ ‚ 7

‡Á ÔÓ Ò‡‚ÌÂÌË˛ Ò ÍÓÌÚÓÎ¸ÌÓÈ „ÛÔÔÓÈ ËÒÔ˚ÚÛ-
ÂÏ˚ı (42 ± 7 Ë 6 ± 2% ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ).

Ç ÚÓ ÊÂ ‚ÂÏfl ÒÂ‰Ë Ò‡ÍÍ‡‰ ‰Û„Ëı ÍÎ‡ÒÒÓ‚
(·˚ÒÚ˚ı Ë ÏÂ‰ÎÂÌÌ˚ı) ÏÛÎ¸ÚËÒ‡ÍÍ‡‰ÌÓÒÚ¸ ‚˚‡-
ÊÂÌ‡ ‚ ÏÂÌ¸¯ÂÈ ÒÚÂÔÂÌË. ùÚÓ ÏÓÊÂÚ ·˚Ú¸ Ò‚flÁ‡ÌÓ
Ò ÚÂÏ, ˜ÚÓ ‚ ÔÓˆÂÒÒ Ëı ÔÓ„‡ÏÏËÓ‚‡ÌËfl ‚Ó‚ÎÂ-
˜ÂÌ˚ ÏÌÓ„ËÂ ‰Û„ËÂ ÒÚÛÍÚÛ˚, Ì‡ÔËÏÂ ‡ÁÎË˜-
Ì˚Â Ó·Î‡ÒÚË ÍÓ˚ ·ÓÎ¸¯Ëı ÔÓÎÛ¯‡ËÈ, ÍÓÚÓ˚Â
ËÏÂ˛Ú ÔflÏÓÈ ‚˚ıÓ‰ ÌÂ ÚÓÎ¸ÍÓ Ì‡ ‚ÂıÌÂÂ ‰‚ÛıÓÎ-
ÏËÂ, ÌÓ Ë Ì‡ ÒÚ‚ÓÎÓ‚ÓÈ „ÂÌÂ‡ÚÓ Ò‡ÍÍ‡‰ [14].

ÖÒÎË ˝ÚË ÔÂ‰ÔÓÎÓÊÂÌËfl ‚ÂÌ˚, ÚÓ ÒÎÂ‰ÛÂÚ
ÓÊË‰‡Ú¸ ËÁÏÂÌÂÌËfl Ô‡‡ÏÂÚÓ‚ Ò‡ÍÍ‡‰Ë˜ÂÒÍËı
‰‚ËÊÂÌËÈ „Î‡Á ÔÓ‰ ‰ÂÈÒÚ‚ËÂÏ ‡ÌÚËÔ‡ÍËÌÒÓÌË˜Â-
ÒÍËı ÔÂÔ‡‡ÚÓ‚. ä‡Í ÔÓÍ‡Á‡ÎË Ì‡¯Ë ËÒÒÎÂ‰Ó‚‡-
ÌËfl, ‚ ÂÁÛÎ¸Ú‡ÚÂ ÎÂÍ‡ÒÚ‚ÂÌÌÓÈ ÏÓÌÓÚÂ‡ÔËË ‡„Ó-
ÌËÒÚÓÏ D2/D3-ÂˆÂÔÚÓÓ‚ (ÔËË·Â‰ËÎÓÏ) Û Ô‡ˆË-
ÂÌÚÓ‚ Ò Åè ‰ÓÒÚÓ‚ÂÌÓ ÛÏÂÌ¸¯‡˛ÚÒfl ÌÂ ÚÓÎ¸ÍÓ
Î‡ÚÂÌÚÌ˚Â ÔÂËÓ‰˚, ÌÓ Ë ‰ÓÎfl ÏÛÎ¸ÚËÒ‡ÍÍ‡‰ (Ú‡·-
ÎËˆ‡). èË ˝ÚÓÏ Ì‡ ÙÓÌÂ ÎÂÍ‡ÒÚ‚ÂÌÌÓÈ ÚÂ‡ÔËË
‚ÏÂÒÚÂ Ò Û‚ÂÎË˜ÂÌËÂÏ ‰ÓÎË ̋ ÍÒÔÂÒÒ-Ò‡ÍÍ‡‰ ÒÌËÊ‡-
ÂÚÒfl ı‡‡ÍÚÂÌ‡fl ‡ÌÂÂ ‰Îfl ˝ÚÓ„Ó ÍÎ‡ÒÒ‡ ‰‚ËÊÂÌËÈ
ÏÛÎ¸ÚËÒ‡ÍÍ‡‰ÌÓÒÚ¸ (ËÒ. 2, Ç, É; ËÒ. 3, Å).

ì˜ËÚ˚‚‡fl ÚÓ, ˜ÚÓ ˝ÙÙÂÍÚ ‡„ÓÌËÒÚÓ‚ ‰ÓÙ‡ÏËÌ‡
ÔÂËÏÛ˘ÂÒÚ‚ÂÌÌÓ Ò‚flÁ‡Ì ÒÓ ÒÚËÏÛÎflˆËÂÈ D2-Â-
ˆÂÔÚÓÓ‚ [10], ÏÓÊÌÓ ÔÂ‰ÔÓÎÓÊËÚ¸, ˜ÚÓ ÔÓ‰ ‚ÎË-
flÌËÂÏ ÔËË·Â‰ËÎ‡ Á‡ Ò˜ÂÚ ‡ÍÚË‚‡ˆËË D2-ÂˆÂÔÚÓ-
Ó‚ ÌÂÔflÏÓÈ ÔÛÚ¸ ÚÓÏÓÁËÚÒfl. Ç ÂÁÛÎ¸Ú‡ÚÂ ·‡-
Î‡ÌÒ ÏÂÊ‰Û ‡ÍÚË‚‡ˆËÂÈ ÔflÏÓ„Ó Ë ÌÂÔflÏÓ„Ó ÔÛÚË
˜‡ÒÚË˜ÌÓ ‚ÓÒÒÚ‡Ì‡‚ÎË‚‡ÂÚÒfl, ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ ÒÌË-
Ï‡ÂÚÒfl ËÁ·˚ÚÓ˜ÌÓÂ ÚÓÏÓÊÂÌËÂ óë ‚ÂıÌÂ„Ó
‰‚ÛıÓÎÏËfl, Ó·ÂÒÔÂ˜Ë‚‡fl ÌÓÏ‡Î¸ÌÓÂ ‚˚ÔÓÎÌÂÌËÂ
Ò‡ÍÍ‡‰.

ëÂ‰ÌËÂ ÁÌ‡˜ÂÌËfl Î‡ÚÂÌÚÌ˚ı ÔÂËÓ‰Ó‚ Ò‡ÍÍ‡‰Ë˜ÂÒÍËı
‰‚ËÊÂÌËÈ „Î‡Á Ë ‰ÓÎfl ÏÛÎ¸ÚËÒ‡ÍÍ‡‰ Ò Û˜ÂÚÓÏ Ó¯Ë·ÍË
ÒÂ‰ÌÂ„Ó (M ± m) Û Ô‡ˆËÂÌÚÓ‚ Ò Åè Ë Û ËÒÔ˚ÚÛÂÏ˚ı
ÍÓÌÚÓÎ¸ÌÓÈ „ÛÔÔ˚

ÉÛÔÔ‡ ËÒÔ˚ÚÛÂÏ˚ı ãè, ÏÒ
M ± m

ÑÓÎfl ÏÛÎ¸-
ÚËÒ‡ÍÍ‡‰, %

M ± m

“Åè” (11 ˜ÂÎÓ‚ÂÍ) 188 ± 2** 24 ± 4**

(n = 1073)

“äÓÌÚÓÎ¸” (9 ˜ÂÎÓ‚ÂÍ) 163 ± 2 4 ± 1

(n = 955)

èÓ‰„ÛÔÔ‡ 
“Åè-Ú”
(5 ˜ÂÎÓ‚ÂÍ)

ÑÓ ÎÂ˜ÂÌËfl 190 ± 3** 32 ± 5*

(n = 483)

èÓÒÎÂ
ÎÂ˜ÂÌËfl

165 ± 3 14 ± 4

(n = 402)

èËÏÂ˜‡ÌËÂ. M – ÒÂ‰ÌÂÂ ÁÌ‡˜ÂÌËÂ; m – Ó¯Ë·Í‡ ÒÂ‰ÌÂ„Ó;
n − ˜ËÒÎÓ Ò‡ÍÍ‡‰; * – p < 0.05; ** – p < 0.001 – ‰ÓÒÚÓ‚ÂÌ˚Â
‡ÁÎË˜Ëfl ÔÓ Ò‡‚ÌÂÌË˛ Ò ÍÓÌÚÓÎ¸ÌÓÈ „ÛÔÔÓÈ ËÒÔ˚ÚÛÂÏ˚ı
(ÍËÚÂËÈ å‡ÌÌ‡–ìËÚÌË).

2*



596

ÜìêçÄã ÇõëòÖâ çÖêÇçéâ ÑÖüíÖãúçéëíà      ÚÓÏ 56      ‹ 5      2006

‡ÚÏ‡ÌÓ‚‡ Ë ‰.

ÇõÇéÑõ

1. ÑÂÙËˆËÚ ‰ÓÙ‡ÏËÌ‡ ÔË ·ÓÎÂÁÌË è‡ÍËÌÒÓÌ‡
ÔË‚Ó‰ËÚ Í Ì‡Û¯ÂÌË˛ ÔÓˆÂÒÒÓ‚ ÔÓ‰„ÓÚÓ‚ÍË ÁË-
ÚÂÎ¸ÌÓ-‚˚Á‚‡ÌÌ˚ı Ò‡ÍÍ‡‰Ë˜ÂÒÍËı ‰‚ËÊÂÌËÈ „Î‡Á.

2. éÒÌÓ‚Ì˚ÏË ËÁÏÂÌÂÌËflÏË ‚ Ô‡‡ÏÂÚ‡ı Ò‡Í-
Í‡‰Ë˜ÂÒÍËı ‰‚ËÊÂÌËÈ „Î‡Á ÔË ·ÓÎÂÁÌË è‡ÍËÌÒÓ-
Ì‡ fl‚Îfl˛ÚÒfl Û‰ÎËÌÂÌËÂ Î‡ÚÂÌÚÌ˚ı ÔÂËÓ‰Ó‚ Ò‡Í-
Í‡‰ Ë Û‚ÂÎË˜ÂÌËÂ ‰ÓÎË ÏÛÎ¸ÚËÒ‡ÍÍ‡‰ (ÔÂËÏÛ˘Â-
ÒÚ‚ÂÌÌÓ ÒÂ‰Ë ˝ÍÒÔÂÒÒ-Ò‡ÍÍ‡‰).

3. ç‡ÎË˜ËÂ ÏÛÎ¸ÚËÒ‡ÍÍ‡‰ ÌÂ ÚÓÎ¸ÍÓ Û Ô‡ˆËÂÌ-
ÚÓ‚ Ò ·ÓÎÂÁÌ¸˛ è‡ÍËÌÒÓÌ‡, ÌÓ Ë Û ËÒÔ˚ÚÛÂÏ˚ı
ÍÓÌÚÓÎ¸ÌÓÈ „ÛÔÔ˚ ÔÓÁ‚ÓÎflÂÚ ÔÂ‰ÔÓÎÓÊËÚ¸ ÒÛ-
˘ÂÒÚ‚Ó‚‡ÌËÂ Â‰ËÌÓ„Ó ÏÂı‡ÌËÁÏ‡, ÔË‚Ó‰fl˘Â„Ó Í
Ù‡„ÏÂÌÚ‡ˆËË ‚ÁÓ‡, ÍÎ˛˜Â‚‡fl ÓÎ¸ ‚ ÍÓÚÓÓÏ
ÔËÌ‡‰ÎÂÊËÚ ‰ÓÙ‡ÏËÌÛ.

4. Ç ÂÁÛÎ¸Ú‡ÚÂ ÎÂÍ‡ÒÚ‚ÂÌÌÓÈ ÏÓÌÓÚÂ‡ÔËË
‡„ÓÌËÒÚÓÏ ‰ÓÙ‡ÏËÌ‡ Û Ô‡ˆËÂÌÚÓ‚ Ò ·ÓÎÂÁÌ¸˛ è‡-
ÍËÌÒÓÌ‡ ÔÓËÒıÓ‰ËÚ ÛÏÂÌ¸¯ÂÌËÂ Î‡ÚÂÌÚÌ˚ı ÔÂË-
Ó‰Ó‚ Ë ÒÌËÊÂÌËÂ ‰ÓÎË ÏÛÎ¸ÚËÒ‡ÍÍ‡‰.

ê‡·ÓÚ‡ ‚˚ÔÓÎÌÂÌ‡ ÔË ÔÓ‰‰ÂÊÍÂ êÓÒÒËÈÒÍÓ„Ó
„ÛÏ‡ÌËÚ‡ÌÓ„Ó Ì‡Û˜ÌÓ„Ó ÙÓÌ‰‡ (ÔÓÂÍÚ ‹ 04-06-
00261‡).

ëèàëéä ãàíÖêÄíìêõ

1. Å‡ÁËflÌ Å.ï., óË„‡ÎÂÈ˜ËÍ ã.Ä., ÑÏËÚËÂ‚ à.ù. ÇÓÁ-
ÏÓÊÌ˚Â ÏÂı‡ÌËÁÏ˚ Ì‡Û¯ÂÌËÈ Ò‡ÍÍ‡‰Ë˜ÂÒÍËı ‰‚Ë-
ÊÂÌËÈ „Î‡Á Û Ô‡ˆËÂÌÚÓ‚ Ò ·ÓÎÂÁÌ¸˛ è‡ÍËÌÒÓÌ‡ //
Å˛Î. ˝ÍÒÔÂËÏ. ·ËÓÎÓ„ËË Ë ÏÂ‰ËˆËÌ˚. 1998. í. 125.
‹ 3. ë. 254–259.

2. ÇÎ‡‰ËÏËÓ‚ Ä.Ñ. åÂÚÓ‰˚ ËÒÒÎÂ‰Ó‚‡ÌËfl ‰‚ËÊÂÌËfl
„Î‡Á. å.: àÁ‰-‚Ó åÉì, 1972. 99 Ò.

3. ÉÓÎÛ·Â‚ Ç.ã., ãÂ‚ËÌ ü.à., ÇÂÈÌ Ä.å. ÅÓÎÂÁÌ¸ è‡-
ÍËÌÒÓÌ‡ Ë ÒËÌ‰ÓÏ Ô‡ÍËÌÒÓÌËÁÏ‡. å.: åÖÑÔÂÒÒ,
2000. 416 Ò.

4. äËÂÌÒÍ‡fl Ä.Ç., åflÏÎËÌ Ç.Ç., çÓ‚ÓÚÓˆÍËÈ-
ÇÎ‡ÒÓ‚ Ç.û., É‡ÎÎflÏÓ‚‡ ç.ê., ì¯‡ÍÓ‚‡ à.å. àÒ-
ÒÎÂ‰Ó‚‡ÌËÂ ı‡‡ÍÚÂËÒÚËÍ Ò‡ÍÍ‡‰Ë˜ÂÒÍËı ‰‚ËÊÂÌËÈ
„Î‡Á Ë ÔÂ‰¯ÂÒÚ‚Û˛˘Ëı ËÏ ÏÂ‰ÎÂÌÌ˚ı ÌÂ„‡ÚË‚Ì˚ı
ÔÓÚÂÌˆË‡ÎÓ‚ Û ·ÓÎ¸Ì˚ı ¯ËÁÓÙÂÌËÂÈ // êÓÒ. ÔÒËıË-
‡Ú. ÊÛÌ. 2003. ‹ 6. ë. 23–29.

5. äÛÎ‡Ë˜Â‚ Ä.è. äÓÏÔ¸˛ÚÂÌ‡fl ˝ÎÂÍÚÓÙËÁËÓÎÓ„Ëfl.
å.: àÁ‰-‚Ó åÉì, 2002. 379 Ò.

6. ãÂ‚ËÌ é.ë. åÂı‡ÌËÁÏ Â„ÛÎflˆËË ‰‚ËÊÂÌËÈ Ë Ô‡ÚÓ-
„ÂÌÂÁ ÓÒÌÓ‚Ì˚ı ˝ÍÒÚ‡ÔË‡ÏË‰Ì˚ı ÒËÌ‰ÓÏÓ‚ //
ùÍÒÚ‡ÔË‡ÏË‰Ì˚Â ‡ÒÒÚÓÈÒÚ‚‡: ÛÍÓ‚Ó‰ÒÚ‚Ó ÔÓ
‰Ë‡„ÌÓÒÚËÍÂ Ë ÎÂ˜ÂÌË˛ / èÓ‰ Â‰. òÚÓÍ‡ Ç.ç., à‚‡-
ÌÓ‚ÓÈ-ëÏÓÎÂÌÒÍÓÈ à.Ä., ãÂ‚ËÌ‡ é.ë. å.: åÖÑ-
ÔÂÒÒ-ËÌÙÓÏ, 2002. ë. 16–56.

7. íÂÂ˘ÂÌÍÓ ã.Ç., û‰ËÌ Ä.É., äÛÁÌÂˆÓ‚ û.Å., ã‡Ú‡-
ÌÓ‚ Ä.Ç., òÛÎ¸„Ó‚ÒÍËÈ Ç.Ç. ç‡Û¯ÂÌËfl Ò‡ÍÍ‡‰Ë˜Â-
ÒÍËı ‰‚ËÊÂÌËÈ „Î‡Á ÔË ‡Á‚ËÚËË åîíè-ËÌ‰ÛˆËÓ-
‚‡ÌÌÓ„Ó ÒËÌ‰ÓÏ‡ Û Ó·ÂÁ¸flÌ // Å˛Î. ˝ÍÒÔÂËÏ. ·ËÓ-
ÎÓ„ËË Ë ÏÂ‰ËˆËÌ˚. 2002. í. 133. ‹ 2. ë. 215–218.

8. íÛ·ËÌ‡ ã.É., ÅÓ„‰‡ÌÓ‚ ê.ê., ê‡ÚÏ‡ÌÓ‚‡ è.é.,
Å˚ÌÒÍËı Ä.å., Ö‚ËÌ‡ Ö.à., ç‡Ô‡ÎÍÓ‚ Ñ.Ä., ã‡Ú‡-
ÌÓ‚ Ä.Ç., òÛÎ¸„Ó‚ÒÍËÈ Ç.Ç. ë‡ÍÍ‡‰Ë˜ÂÒÍËÂ ‰‚ËÊÂ-

ÌËfl „Î‡Á Ô‡ˆËÂÌÚÓ‚ Ò Ì‡˜‡Î¸Ì˚ÏË ÔÓfl‚ÎÂÌËflÏË
·ÓÎÂÁÌË è‡ÍËÌÒÓÌ‡ Ë ‰ËÌ‡ÏËÍ‡ Ëı Ô‡‡ÏÂÚÓ‚ ‚
ÔÓˆÂÒÒÂ ÎÂ˜ÂÌËfl ÔËË·Â‰ËÎÓÏ // ÄÎ¸Ï‡Ì‡ı ÍÎËÌË-
˜ÂÒÍÓÈ ÏÂ‰ËˆËÌ˚. 2005. í. VIII. ó. 3. ë. 119 –124.

9. óË„‡ÎÂÈ˜ËÍ ã.Ä. îÛÌÍˆËÓÌ‡Î¸Ì‡fl Ó„‡ÌËÁ‡ˆËfl ÍÓ-
Ó‰ËÌËÓ‚‡ÌÌ˚ı ‰‚ËÊÂÌËÈ „Î‡Á Ë „ÓÎÓ‚˚ ‚ ÌÓÏÂ Ë
ÔË ·ÓÎÂÁÌË è‡ÍËÌÒÓÌ‡: Ä‚ÚÓÂÙ. ‰ËÒ.… Í‡Ì‰.
ÏÂ‰. Ì‡ÛÍ. å.: àÇçÑ Ë çî êÄç, 2001. 27 Ò.

10. òÚÓÍ Ç.ç., îÂ‰ÓÓ‚‡ ç.Ç. ÅÓÎÂÁÌ¸ è‡ÍËÌÒÓÌ‡ //
ùÍÒÚ‡ÔË‡ÏË‰Ì˚Â ‡ÒÒÚÓÈÒÚ‚‡: ÛÍÓ‚Ó‰ÒÚ‚Ó ÔÓ
‰Ë‡„ÌÓÒÚËÍÂ Ë ÎÂ˜ÂÌË˛ / èÓ‰ Â‰. òÚÓÍ‡ Ç.ç., à‚‡-
ÌÓ‚ÓÈ-ëÏÓÎÂÌÒÍÓÈ à.Ä., ãÂ‚ËÌ‡ é.ë. å.: åÖÑ-
ÔÂÒÒ-ËÌÙÓÏ, 2002. ë. 87–125.

11. Briand K.A., Strallow D., Hening W., Poizner H., Ser-
eno A.B. Control of voluntary and reflexive saccades in
Parkinson’s disease // Exp. Brain Res. 1999. V. 129. ‹ 1.
P. 38–48.

12. Broerse A., Crawford T.J., den Boer J.A. Parsing cogni-
tion in schizophrenia using saccadic eye movements: a se-
lective overview // Neuropsychologia. 2001. V. 39.
P. 742–756.

13. Chan F., Armstrong I.T., Pari G., Riopelle R.J., Mu-
noz D.P. Deficits in saccadic eye-movement control in
Parkinson’s disease // Neuropsychologia. 2005. V. 43.
P. 784–796.

14. Fischer B. The preparation of visually guided saccades //
Rev. Physiol. Biochem. Pharmacol. 1987. V. 106. P. 1–
35.

15. Fischer B., Weber H., Biscaldi M., Aiple F., Otto P., Stuhr
V. Separate populations of visually guided saccades in hu-
mans: reaction times and amplitudes // Exp. Brain Res.
1993. V. 92. ‹ 3. P. 528–541.

16. Fukushima J., Fukushima K., Miyasaka K., Yamashita I.
Voluntary control of saccadic eye movement in patients
with frontal cortical lesions and parkinsonian patients in
comparison with that in schizophrenics // Biol. Psychia-
try. 1994. V. 36. ‹ 1. P. 21–30.

17. Gerfen C.R. Molecular effects of dopamine on striatal-
projection pathways // Trends Neurosci. 2000. V. 23.
‹ 10. P. 64–70.

18. Hikosaka O., Takikawa Y., Kawagoe R. Role of the basal
ganglia in the control of purposive saccadic eye move-
ments // Phis. Rev. 2000. V. 80. ‹ 3. P. 953–978.

19. Hughes A.J., Daniel S.E., Blankson L., Lees A. A clinico-
pathologic study of 100 cases of Parkinson’s disease //
Arch. Neurol. 1993. V. 50. P. 140–148.

20. Kimmig H., Hauβmann K., Mergner T., Lücking C.H.
What is pathological with gaze shift fragmentation in Par-
kinson’s disease? // J. Neurol. 2002. V. 249. P. 683–692.

21. Munoz D.P., Everling S. Look away: The anti-saccade
task and the voluntary control of eye movement // Nat.
Rev. Neurosci. 2004. V. 5. P. 218–228.

22. Roll A., Wierzbicka M.M., Wolf W. The “gap paradigm”
leads to express-like saccadic reaction times in Parkin-
son’s disease // Exp. Brain Res. 1996. V. 111. ‹ 1.
P. 131–138.

23. Yoshida H., Yamada T., Matsuzaki H. Reflexive and vol-
untary saccades in Parkinson’s disease // Nippon Ganka
Gakkai Zasshi. 2002. V. 106. ‹ 5. P. 281–286.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


