
PDF hosted at the Radboud Repository of the Radboud University

Nijmegen
 

 

 

 

The following full text is a publisher's version.

 

 

For additional information about this publication click this link.

http://hdl.handle.net/2066/55440

 

 

 

Please be advised that this information was generated on 2017-12-06 and may be subject to

change.

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Radboud Repository

https://core.ac.uk/display/16141503?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://hdl.handle.net/2066/55440


ÜìêçÄã ÇõëòÖâ çÖêÇçéâ ÑÖüíÖãúçéëíà, 2006, ÚÓÏ 56, ‹ 5, Ò. 691–697

 

691

 

éÒÌÓ‚Ì˚Ï ÔÓÍ‡Á‡ÚÂÎÂÏ ÌÂÍÓÌ‚ÛÎ¸ÒË‚ÌÓÈ ‡·-
Ò‡ÌÒÌÓÈ ˝ÔËÎÂÔÒËË fl‚Îfl˛ÚÒfl ÒÔÓÌÚ‡ÌÌÓ ‚ÓÁÌËÍ‡˛-
˘ËÂ ‚ ÌÂÓÍÓÚÂÍÒÂ „ÂÌÂ‡ÎËÁÓ‚‡ÌÌ˚Â ‡Áfl‰˚
ÔËÍ-‚ÓÎÌ‡ (

 

spike

 

-

 

wave

 

 

 

discharges

 

, 

 

SWD

 

). àÁ‚ÂÒÚÌ˚
ıÓÓ¯ËÂ ÏÓ‰ÂÎË „ÂÌÂÚË˜ÂÒÍÓÈ ‡·Ò‡ÌÒÌÓÈ ˝ÔËÎÂÔ-
ÒËË Û ÊË‚ÓÚÌ˚ı. ùÚÓ Í˚Ò˚ 

 

GAERS

 

 Ë 

 

WAG

 

/

 

Rij

 

 [6,
9, 10, 16]. ì ̋ ÚËı ÊË‚ÓÚÌ˚ı ÍÓÏÂ ÚËÔË˜Ì˚ı ‡Áfl-
‰Ó‚ ËÒÒÎÂ‰Ó‚‡ÚÂÎË ÓÚÏÂ˜‡ÎË ˆÂÎ˚È fl‰ ‰ÓÔÓÎÌË-
ÚÂÎ¸Ì˚ı ÔËÁÌ‡ÍÓ‚ Ô‡ÚÓÎÓ„ËË, ÔÓfl‚Îfl˛˘ËıÒfl ‚

ÔÓ‚Â‰ÂÌËË Í˚Ò. í‡Í, Ì‡·Î˛‰‡ÎË ÏËÓÍÎÓÌËË: ı‡-
‡ÍÚÂÌ˚Â ÔÓ‰Â„Ë‚‡ÌËfl ‚Ë·ËÒÒ, Ï˚¯ˆ ÏÓ‰˚,
Ï‡flÚÌËÍÓÓ·‡ÁÌ˚Â ‡ÒÍ‡˜Ë‚‡ÌËfl „ÓÎÓ‚˚, ÌËÒÚ‡„Ï
„Î‡Á [17, 20]. ÇÒÂ ÔÂÂ˜ËÒÎÂÌÌ˚Â ÓÒÓ·ÂÌÌÓÒÚË ÔÓ-
‚Â‰ÂÌËfl ÓÚÌÓÒflÚÒfl Í ÔÓfl‚ÎÂÌË˛ ‚ÓÊ‰ÂÌÌ˚ı ‰‚Ë-
„‡ÚÂÎ¸Ì˚ı ‡ÍÚÓ‚ ÊË‚ÓÚÌÓ„Ó, ÓÒÛ˘ÂÒÚ‚ÎflÂÏ˚ı ‚
ËÒÍ‡ÊÂÌÌÓÈ ÙÓÏÂ ÌÂ‡‰ÂÍ‚‡ÚÌÓ ÒËÚÛ‡ˆËË. ì Í˚Ò

 

WAG

 

/

 

Rij

 

 ÓÚÏÂ˜ÂÌ˚ Ú‡ÍÊÂ ËÁÏÂÌÂÌËfl ËÚÏ‡ Ë ÙÓ-
Ï˚ ‰˚ı‡ÚÂÎ¸Ì˚ı ‰‚ËÊÂÌËÈ, Ò‚flÁ‡ÌÌ˚Â Ò 

 

SWD

 

. Å˚-
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èÓÒÚÛÔËÎ‡ ‚ Â‰‡ÍˆË˛ 20.02.2006 „.
èËÌflÚ‡ ‚ ÔÂ˜‡Ú¸ 29.06.2006 „.

 

ì Í˚Ò 

 

WAG

 

/

 

Rij

 

 (

 

n

 

 = 7), fl‚Îfl˛˘ËıÒfl ÏÓ‰ÂÎ¸˛ ‡·Ò‡ÌÒÌÓÈ ̋ ÔËÎÂÔÒËË, ‚ ÒÓÒÚÓflÌËË Ô‡ÒÒË‚ÌÓ„Ó ·Ó‰ÒÚ‚Ó-
‚‡ÌËfl Ó·Ì‡ÛÊÂÌ˚ ‡ÌÓÏ‡Î¸Ì˚Â ÍÓÏÔÎÂÍÒ˚ ‰‚ËÊÂÌËÈ ¯ÂÈÌÓ-„Û‰ÌÓ„Ó ÓÚ‰ÂÎ‡ (‚Á‰‡„Ë‚‡ÌËfl). ç‡ ÙÓ-
ÌÂ ‰ÂÒËÌıÓÌËÁÓ‚‡ÌÌÓÈ ÌËÁÍÓ‡ÏÔÎËÚÛ‰ÌÓÈ ̋ ÎÂÍÚË˜ÂÒÍÓÈ ‡ÍÚË‚ÌÓÒÚË Ô‡ËÂÚ‡Î¸ÌÓÈ Ë ÁËÚÂÎ¸ÌÓÈ ÍÓ-
˚ ÔÓfl‚ÎflÎËÒ¸ ÎË·Ó ÒÔ‡ÈÍ-‚ÓÎÌÓ‚˚Â ‡Áfl‰˚ ‚ ÍÓÚËÍÓ„‡ÏÏÂ, ÎË·Ó ‚Á‰‡„Ë‚‡ÌËfl ‚ ‡ÍÚÓ„‡ÏÏÂ
„Û‰ÌÓÈ ÍÎÂÚÍË. ÇÓÁÌËÍÌÓ‚ÂÌËÂ ÒÔ‡ÈÍ-‚ÓÎÌÓ‚˚ı ‡Áfl‰Ó‚ ÔÂÔflÚÒÚ‚Ó‚‡ÎÓ ‚Á‰‡„Ë‚‡ÌË˛. ÖÒÎË ‡Áfl‰
ÔÓfl‚ÎflÎÒfl ÏÂÊ‰Û ‚Á‰‡„Ë‚‡ÌËflÏË, ÚÓ ËÌÚÂ‚‡Î ÏÂÊ‰Û ‚Á‰‡„Ë‚‡ÌËflÏË Û‚ÂÎË˜Ë‚‡ÎÒfl. éÒÓ·ÂÌÌÓ ‚‡ÊÌÓ,
˜ÚÓ ‚ ÂÁÛÎ¸Ú‡ÚÂ ‚˚˜ÂÚ‡ ‰ÎËÚÂÎ¸ÌÓÒÚË ‡Áfl‰‡ ‡ÒÔÂ‰ÂÎÂÌËÂ ËÌÚÂ‚‡ÎÓ‚ ÏÂÊ‰Û ‚Á‰‡„Ë‚‡ÌËflÏË ÔÓ-
ÎÛ˜‡ÎÓÒ¸ Ú‡ÍËÏ ÊÂ, Í‡Í ÔË ÓÚÒÛÚÒÚ‚ËË ÒÔ‡ÈÍ-‚ÓÎÌÓ‚˚ı ‡Áfl‰Ó‚ ÏÂÊ‰Û ÌËÏË. ùÚÓÚ ÂÁÛÎ¸Ú‡Ú ÔÓÍ‡-
Á˚‚‡ÂÚ, ˜ÚÓ ‚Ó ‚ÂÏfl ‡Áfl‰‡ ‡Á‚ËÚËÂ ÔÓˆÂÒÒ‡, ÔË‚Ó‰fl˘Â„Ó Í ‚Á‰‡„Ë‚‡ÌË˛, ÓÒÚ‡Ì‡‚ÎË‚‡ÂÚÒfl Ì‡
‚ÂÏfl ‡Áfl‰‡, Ú.Â. ÔÓ ÓÍÓÌ˜‡ÌËË ‡Áfl‰‡ ÔÓˆÂÒÒ ‡Á‚Ë‚‡ÂÚÒfl ÌÂ Ò Ì‡˜‡Î¸ÌÓ„Ó ÛÓ‚Ìfl ‚ÓÁ·ÛÊ‰ÂÌËfl, ‡
Ò ÚÓ„Ó ÛÓ‚Ìfl, Ì‡ ÍÓÚÓÓÏ Â„Ó ÓÒÚ‡ÌÓ‚ËÎ ‡Áfl‰.

 

äÎ˛˜Â‚˚Â ÒÎÓ‚‡: Í˚Ò˚ 

 

WAG

 

/

 

Rij

 

, ‡·Ò‡ÌÒÌ‡fl ̋ ÔËÎÂÔÒËfl, ùùÉ, ÒÔ‡ÈÍ-‚ÓÎÌÓ‚˚Â ‡Áfl‰˚, ‚Á‰‡„Ë‚‡ÌËÂ,
‚ÒÚ‡‚Ó˜Ì˚È ‚‰Óı.
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In

 

 

 

rat

 

 

 

model

 

 

 

of

 

 

 

absence

 

 

 

epilepsy

 

, 

 

abnormal

 

 

 

complex

 

 

 

movements

 

 

 

of

 

 

 

cervicothorathic

 

 

 

part

 

 (

 

jerks

 

) 

 

were

 

 

 

observed
in

 

 

 

the

 

 

 

state

 

 

 

of

 

 

 

passive

 

 

 

wakefulness

 

. 

 

When

 

 

 

a

 

 

 

desynchronized

 

 

 

low

 

-

 

amplitude

 

 

 

electrical

 

 

 

activity

 

 

 

was

 

 

 

recorded

 

 

 

in
the

 

 

 

parietal and visual cortex, either SWD or jerks were observed. The SWD appearance prevented a jerk. If
the discharge appeared between jerks, the interval between jerks increased. Particularly important is the fact
that after subtraction of the discharge duration, the distribution of intervals between jerks became the same as
in the absence of the SWD. This finding shows that an SWD just interrupts the development of a jerk. That is,
when the discharge is over, the jerk develops from the level at which it was stopped by the discharge rather than
from the initial level of excitation.

Key words: WAG/Rij rats, absence epilepsy, EEG, spike wave discharge, jerk, insert inhale.
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ÎÂ‚¯ËÌ‡ Ë ‰.

ÎË ÓÔËÒ‡Ì˚ ‚˚ÒÓÍÓ‡ÏÔÎËÚÛ‰Ì˚Â ‚ÒÚ‡‚Ó˜Ì˚Â ‚‰Ó-
ıË, ËÒÍ‡Ê‡˛˘ËÂ ËÚÏË˜ÂÒÍÓÂ ÚÂ˜ÂÌËÂ ‰˚ı‡ÌËfl
[19]. èË ‚ËÁÛ‡Î¸ÌÓÏ Ì‡·Î˛‰ÂÌËË ÏÓÊÌÓ ·˚ÎÓ Á‡-
ÏÂÚËÚ¸, ̃ ÚÓ ËÏ ÒÓÓÚ‚ÂÚÒÚ‚Ó‚‡ÎË ÍÓÓÚÍËÂ ‚Á‰‡„Ë-
‚‡ÌËfl ÊË‚ÓÚÌÓ„Ó. èÓ ‚ÒÂÏ ÔËÁÌ‡Í‡Ï ˝ÚË ‚Á‰‡„Ë-
‚‡ÌËfl ·˚ÎË ‚˚Á‚‡Ì˚ Í‡ÚÍËÏË ÒÓÍ‡˘ÂÌËflÏË
Ï˚¯ˆ ¯ÂÈÌÓ-„Û‰ÌÓ„Ó ÓÚ‰ÂÎ‡.

ñÂÎ¸˛ Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚ˚, ÔÓ‚Â‰ÂÌÌÓÈ Ì‡
Í˚Ò‡ı WAG/Rij, ·˚ÎÓ ÒÓÔÓÒÚ‡‚ÎÂÌËÂ ‚Ó ‚ÂÏÂÌË
‚ÓÁÌËÍÌÓ‚ÂÌËfl ‡Áfl‰Ó‚ ÔËÍ-‚ÓÎÌ‡ ‚ ÍÓÂ ÏÓÁ„‡ Ë
‡ÌÓÏ‡Î¸Ì˚ı ‰‚ËÊÂÌËÈ „Û‰ÌÓÈ ÍÎÂÚÍË – ‚Á‰‡„Ë-
‚‡ÌËÈ. ÑÂÚ‡Î¸ÌÓÂ ËÒÒÎÂ‰Ó‚‡ÌËÂ ‚ÂÏÂÌÌó„Ó ıÓ‰‡
ˆÂÌÚ‡Î¸Ì˚ı Ë ÔÂËÙÂË˜ÂÒÍËı ÔÓfl‚ÎÂÌËÈ ‡·-
Ò‡ÌÒÌÓÈ ˝ÔËÎÂÔÒËË ‰Ó ÒËı ÔÓ ÌÂ ÔÓ‚Ó‰ËÎÓÒ¸. àÌ-
ÚÂÂÒ Í ÍÓÎË˜ÂÒÚ‚ÂÌÌÓÏÛ ÒÓÔÓÒÚ‡‚ÎÂÌË˛ ‚ÂÏÂÌ-
Ì˚ı´  ı‡‡ÍÚÂËÒÚËÍ ̂ ÂÌÚ‡Î¸Ì˚ı Ë ÔÂËÙÂË˜ÂÒÍËı
ÔÓfl‚ÎÂÌËÈ ‡·Ò‡ÌÒÌÓÈ ˝ÔËÎÂÔÒËË ‚ ˝ÍÒÔÂËÏÂÌÚ‡ı
Ì‡ ÊË‚ÓÚÌ˚ı Ó·ÛÒÎÓ‚ÎÂÌ ËÏÂ˛˘ËÏËÒfl ‚ ÎËÚÂ‡ÚÛ-
Â ‰‡ÌÌ˚ÏË Ó ‚Á‰‡„Ë‚‡ÌËflı, ‚ÓÁÌËÍ‡˛˘Ëı ÌÂÁ‡-
‚ËÒËÏÓ ÓÚ ÔËÔ‡‰ÍÓ‚ [4], Ë “ÔÓ‚‡Î‡ı” ‚ÂÏÂÌË Û
·ÓÎ¸Ì˚ı ˝ÔËÎÂÔÒËÂÈ [5, 7, 8].

åÖíéÑàäÄ

ê‡·ÓÚ‡ ‚˚ÔÓÎÌÂÌ‡ Ì‡ ÒÂÏË Í˚Ò‡ı Ò‡Ïˆ‡ı
WAG/Rij. ÇÓÁ‡ÒÚ ÊË‚ÓÚÌ˚ı ÒÓÒÚ‡‚ÎflÎ 6–7 ÏÂÒ.,
Ï‡ÒÒ‡ 250–350 „. ÜË‚ÓÚÌ˚Â ÒÓ‰ÂÊ‡ÎËÒ¸ ‚ ‚Ë‚‡ËË
ÔË ÂÒÚÂÒÚ‚ÂÌÌÓÈ ÒÏÂÌÂ ÓÒ‚Â˘ÂÌÌÓÒÚË ‚ ÚÂ˜ÂÌËÂ
ÒÛÚÓÍ Ë ÌÂÓ„‡ÌË˜ÂÌÌÓÏ ‰ÓÒÚÛÔÂ Í ‚Ó‰Â Ë ÔË˘Â.

ëÍ‡Î¸ÔËÓ‚‡ÌËÂ Ë ‚ÊË‚ÎÂÌËÂ ıÓÌË˜ÂÒÍËı
˝ÎÂÍÚÓ‰Ó‚ ÔÓ‚Ó‰ËÎË Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ıÎÓ‡Î-
„Ë‰‡Ú‡ (4%-Ì˚È ‡ÒÚ‚Ó, 1 ÏÎ/100 „ Ï‡ÒÒ˚ ÚÂÎ‡,
‚ÌÛÚË·˛¯ËÌÌÓ) Ë 2%-ÌÓ„Ó ‡ÒÚ‚Ó‡ ÌÓ‚ÓÍ‡ËÌ‡
‰Îfl ÏÂÒÚÌÓÈ ‡ÌÂÒÚÂÁËË. ùÎÂÍÚÓ‰˚ (ÌËıÓÏÓ‚‡fl
ÔÓ‚ÓÎÓÍ‡ ‰Ë‡ÏÂÚÓÏ 150 ÏÍÏ ËÎË ÒÚ‡Î¸Ì˚Â ‚ËÌ-
Ú˚) ËÏÔÎ‡ÌÚËÓ‚‡ÎË ˝ÔË‰Û‡Î¸ÌÓ Ì‡‰ ÙÓÌÚ‡Î¸-
ÌÓÈ, Ô‡ËÂÚ‡Î¸ÌÓÈ Ë Á‡Ú˚ÎÓ˜ÌÓÈ Ó·Î‡ÒÚflÏË ÍÓ˚.
àÌ‰ËÙÙÂÂÌÚÌ˚È ˝ÎÂÍÚÓ‰ Ì‡ıÓ‰ËÎÒfl Ì‡‰ ÏÓÁ-
ÊÂ˜ÍÓÏ. èÂËÓ‰ ‚ÓÒÒÚ‡ÌÓ‚ÎÂÌËfl ÊË‚ÓÚÌ˚ı ÔÓÒÎÂ
ÓÔÂ‡ˆËË ÒÓÒÚ‡‚ÎflÎ 7–10 ‰ÌÂÈ. åÓÌÓÔÓÎflÌÛ˛ Á‡-
ÔËÒ¸ ˝ÎÂÍÚË˜ÂÒÍÓÈ ‡ÍÚË‚ÌÓÒÚË ÏÓÁ„‡ ÔÓ‚Ó‰ËÎË
Ì‡ ˝ÌˆÂÙ‡ÎÓ„‡ÙÂ BST-2000 ÙËÏ˚ “Bioscript”
(ÉÂÏ‡ÌËfl). ÇÂıÌflfl „‡ÌËˆ‡ ˜‡ÒÚÓÚ Â„ËÒÚ‡ˆËË
ùùÉ ÒÓÒÚ‡‚ÎflÎ‡ 70 Éˆ, ÔÓÒÚÓflÌÌ‡fl ‚ÂÏÂÌË 0.3 Ò.
é‰ÌÓ‚ÂÏÂÌÌÓ Ì‡ Ó‰ÌÓÏ ËÁ Í‡Ì‡ÎÓ‚ ˝ÌˆÂÙ‡ÎÓ„‡-
Ù‡ Â„ËÒÚËÓ‚‡ÎË ‡ÍÚÓ„‡ÏÏÛ ¯ÂÈÌÓ-„Û‰ÌÓ„Ó
ÓÚ‰ÂÎ‡ Í˚Ò˚ Ò ÔÓÏÓ˘¸˛ Û„ÓÎ¸ÌÓ„Ó ‰‡Ú˜ËÍ‡,
˝ÎÂÍÚË˜ÂÒÍÓÂ ÒÓÔÓÚË‚ÎÂÌËÂ ÍÓÚÓÓ„Ó ËÁÏÂÌfl-
ÎÓÒ¸ ‚ Á‡‚ËÒËÏÓÒÚË ÓÚ ÒÚÂÔÂÌË Ì‡ÚflÊÂÌËfl. ëË„Ì‡Î
‰‡Ú˜ËÍ‡ ÔÓıÓ‰ËÎ ÙËÎ¸Ú‡ˆË˛ Ò ‚ÂıÌÂÈ „‡ÌËˆÂÈ
15 Éˆ Ë ÔÓÒÚÓflÌÌÓÈ ‚ÂÏÂÌË 1.5 Ò. Ñ‡Ú˜ËÍ ‰‚ËÊÂ-
ÌËÈ Á‡ÍÂÔÎflÎË Ì‡ ‚ÂÌÚ‡Î¸ÌÓÈ ÒÚÓÓÌÂ „Û‰ÌÓÈ
ÍÎÂÚÍË ÊË‚ÓÚÌÓ„Ó. Ñ‡Ú˜ËÍ ‚˚‡·‡Ú˚‚‡Î ÒË„Ì‡Î,
ÔÓÔÓˆËÓÌ‡Î¸Ì˚È ‰˚ı‡ÚÂÎ¸Ì˚Ï ‰‚ËÊÂÌËflÏ, ‡
Ú‡ÍÊÂ Â‡„ËÓ‚‡Î Ì‡ ‰Û„ËÂ ‰‚ËÊÂÌËfl, ÒÓÒÚ‡‚Îfl‚-
¯ËÂ ‰‚Ë„‡ÚÂÎ¸ÌÛ˛ ‡ÍÚË‚ÌÓÒÚ¸ ÊË‚ÓÚÌÓ„Ó, ‚ ÚÓÏ
˜ËÒÎÂ, ÔÓ ‚ËÁÛ‡Î¸ÌÓÏÛ Ì‡·Î˛‰ÂÌË˛, Ì‡ ‚Á‰‡„Ë‚‡-
ÌËfl ¯ÂÈÌÓ-„Û‰ÌÓ„Ó ÓÚ‰ÂÎ‡.

çÂ·ÓÎ¸¯ÓÈ (200 × 200 × 400 ÏÏ) fl˘ËÍ, ‚ ÍÓÚÓ-
ÓÏ Ì‡ıÓ‰ËÎ‡Ò¸ Í˚Ò‡, ÔÓÏÂ˘‡ÎË ‚ Á‚ÛÍÓÁ‡„ÎÛ-
¯ÂÌÌÛ˛ ˝Í‡ÌËÓ‚‡ÌÌÛ˛ Á‡ÚÂÏÌÂÌÌÛ˛ Í‡ÏÂÛ.
ÑÎËÚÂÎ¸ÌÓÒÚ¸ Â„ËÒÚ‡ˆËË ÒÓÒÚ‡‚ÎflÎ‡ 2–4 ˜. éÔ˚-
Ú˚ ÔÓıÓ‰ËÎË ‚ ‚Â˜ÂÌÂÂ ‚ÂÏfl (ÓÚ 18:00 ‰Ó 22:00).

Ç ‡Ì‡ÎËÁ ‚ÍÎ˛˜‡ÎË ÓÚÂÁÍË Á‡ÔËÒË, ÌÂ ÒÓ‰Â-
Ê‡‚¯ËÂ Ó·˘Û˛ ‰‚Ë„‡ÚÂÎ¸ÌÛ˛ ‡ÍÚË‚ÌÓÒÚ¸, ÍÓÚÓ-
‡fl ‚˚fl‚ÎflÎ‡Ò¸ ÔÓ ‚Ë‰Û ÒË„Ì‡Î‡ ‰‡Ú˜ËÍ‡ ‰‚ËÊÂÌËÈ.
àÁÏÂflÎË ‰ÎËÚÂÎ¸ÌÓÒÚË ÒÔ‡ÈÍ-‚ÓÎÌÓ‚˚ı ‡Áfl‰Ó‚
Ë ËÌÚÂ‚‡Î˚ ÏÂÊ‰Û ÌËÏË. Ç Á‡ÔËÒflı, ÔÓÎÛ˜ÂÌÌ˚ı Ò
ÔÓÏÓ˘¸˛ ‰‡Ú˜ËÍ‡ ‰‚ËÊÂÌËÈ, ËÁÏÂflÎË ‰ÎËÚÂÎ¸-
ÌÓÒÚ¸ ‡ÌÓÏ‡Î¸Ì˚ı ÍÓÏÔÎÂÍÒÓ‚ ‰‚ËÊÂÌËÈ, ÓÚÎË-
˜‡‚¯ËıÒfl ÓÚ ËÒÛÌÍ‡ ÚËÔË˜Ì˚ı ‰˚ı‡ÚÂÎ¸Ì˚ı ÒÓ-
Í‡˘ÂÌËÈ ‡ÏÔÎËÚÛ‰ÓÈ, ‡ ÓÚ ‚ÒÚ‡‚Ó˜Ì˚ı ‚‰ÓıÓ‚ –
ÒÎÓÊÌÓÈ ÒÚÛÍÚÛÓÈ. Ñ‡ÎÂÂ ·Û‰ÂÏ ÍÓÓÚÍÓ Ì‡Á˚-
‚‡Ú¸ ˝ÚË ‰‚ËÊÂÌËfl ‚Á‰‡„Ë‚‡ÌËÂÏ, ıÓÚfl ‚ Ëı ÒÎÓÊ-
ÌÛ˛ ÒÚÛÍÚÛÛ ÏÓ„ÛÚ ‚ÔËÒ˚‚‡Ú¸Òfl ˝ÎÂÏÂÌÚ˚ ‰˚ı‡-
ÚÂÎ¸Ì˚ı ‰‚ËÊÂÌËÈ.

ÄÌ‡ÎËÁ ÒÏÂÌ˚ ˝ÚËı ÒÓ·˚ÚËÈ (SWD Ë ‚Á‰‡„Ë‚‡-
ÌËÈ) ÔÓ‚Ó‰ËÎË Ò ˆÂÎ¸˛ ‚˚flÒÌÂÌËfl ‚ÓÁÏÓÊÌÓ„Ó
‚Á‡ËÏÌÓ„Ó ‚ÎËflÌËfl Ëı ÔÓfl‚ÎÂÌËfl. Ç˚‰ÂÎflÎË ÓÚÂÁ-
ÍË Á‡ÔËÒÂÈ, ÌÂ ÒÓ‰ÂÊ‡˘ËÂ ‡ÍÚË‚Ì˚ı ‰‚ËÊÂÌËÈ
ÊË‚ÓÚÌ˚ı, ‡ Ú‡ÍÊÂ ‰ÎËÚÂÎ¸ÌÓÈ ÏÂ‰ÎÂÌÌÓ‚ÓÎÌÓ‚ÓÈ
‡ÍÚË‚ÌÓÒÚË Ì‡ ùùÉ. èÓ ‰‡ÌÌ˚Ï, ÔÓÎÛ˜ÂÌÌ˚Ï ÔË
Ó·‡·ÓÚÍÂ Á‡ÔËÒÂÈ ÓÚÓ·‡ÌÌ˚ı ÓÚÂÁÍÓ‚, ÔÓ‚Ó-
‰ËÎË ÒÓÔÓÒÚ‡‚ÎÂÌËÂ ‰ÎËÚÂÎ¸ÌÓÒÚÂÈ ËÌÚÂ‚‡ÎÓ‚
ÏÂÊ‰Û ‚Á‰‡„Ë‚‡ÌËflÏË Ë SWD. ùÚÓ ÔÓÁ‚ÓÎËÎÓ ÔÓ-
‚ÂÒÚË ÒÚ‡ÚËÒÚË˜ÂÒÍÛ˛ ÓˆÂÌÍÛ, ‚ÎËflÂÚ ÎË ‚ÓÁÌËÍÌÓ-
‚ÂÌËÂ SWD Ì‡ ‰ÎËÚÂÎ¸ÌÓÒÚ¸ ËÌÚÂ‚‡ÎÓ‚ ÏÂÊ‰Û
‚Á‰‡„Ë‚‡ÌËflÏË, ÂÒÎË SWD ÔÂ˚‚‡ÎË ‚Á‰‡„Ë‚‡-
ÌËfl. éÔÂ‰ÂÎflÎË ÒÚ‡ÚËÒÚË˜ÂÒÍÛ˛ ÁÌ‡˜ËÏÓÒÚ¸ ÔÓ-
fl‚ÎÂÌËfl ‚Á‰‡„Ë‚‡ÌËÈ ÔÂÂ‰ Ë ÔÓÒÎÂ SWD.

éˆÂÌÍÛ ‰ÓÒÚÓ‚ÂÌÓÒÚË ÔÓÎÛ˜‡ÂÏ˚ı ÂÁÛÎ¸Ú‡-
ÚÓ‚ ÔÓ‚Ó‰ËÎË ‚ Ô‡ÍÂÚÂ ÔÓ„‡ÏÏ STATISTICA.

êÖáìãúíÄíõ àëëãÖÑéÇÄçàâ

ê‡Áfl‰˚ ÔËÍ-‚ÓÎÌ‡ Û Í˚Ò WAG/Rij ‚ ÒÓÒÚÓflÌËË
Ô‡ÒÒË‚ÌÓ„Ó ·Ó‰ÒÚ‚Ó‚‡ÌËfl ‚ÓÁÌËÍ‡˛Ú ÒÔÓÌÚ‡ÌÌÓ
ÎË·Ó ‚ ‚Ë‰Â Ó‰ËÌÓ˜Ì˚ı ˝ÔËÁÓ‰Ó‚ (ËÒ. 1, Ä) , ÎË·Ó
‚ ‚Ë‰Â ˆÂÔÓ˜ÂÍ, ÒÓÒÚÓfl˘Ëı ËÁ ÌÂÒÍÓÎ¸ÍËı ‡Áfl‰Ó‚,
‡Á‰ÂÎÂÌÌ˚ı ËÌÚÂ‚‡Î‡ÏË ÓÚ 2 ‰Ó 25 Ò. êËÒ. 1, Å
ÔÂ‰ÒÚ‡‚ÎflÂÚ ‰Ë‡„‡ÏÏÛ ‰ÎËÚÂÎ¸ÌÓÒÚÂÈ ‡Áfl‰Ó‚
Ô‡ËÂÚ‡Î¸ÌÓÈ ÍÓ˚ Í˚Ò WAG/Rij, ÔÓÒÚÓÂÌÌÛ˛
ÔÓ ‰‡ÌÌ˚Ï, ÔÓÎÛ˜ÂÌÌ˚Ï ‚ ˝ÚÓÈ ‡·ÓÚÂ. àÁ ‰Ë‡-
„‡ÏÏ˚ ÒÎÂ‰ÛÂÚ, ˜ÚÓ ‚ 70% ÒÎÛ˜‡Â‚ ‰ÎËÚÂÎ¸ÌÓÒÚ¸
SWD ÎÂÊËÚ ‚ ÔÂ‰ÂÎ‡ı 1–8 Ò. ê‡Áfl‰˚ ‰ÎËÚÂÎ¸ÌÓ-
ÒÚ¸˛ 15 Ò Ë ·ÓÎÂÂ ‚ÒÚÂ˜‡˛ÚÒfl Â‰ÍÓ.

ÄÏÔÎËÚÛ‰‡ Ë ˜‡ÒÚÓÚ‡ ‰˚ı‡ÚÂÎ¸Ì˚ı ‰‚ËÊÂÌËÈ
ÔË ÒÔÓÍÓÈÌÓÏ ÒÓÒÚÓflÌËË ÊË‚ÓÚÌÓ„Ó ÏÂÌfl˛ÚÒfl
Ï‡ÎÓ. é‰Ì‡ÍÓ ‚ÂÏfl ÓÚ ‚ÂÏÂÌË Ô‡‚ËÎ¸Ì˚È ËÚÏ
‰˚ı‡ÚÂÎ¸Ì˚ı ‰‚ËÊÂÌËÈ ‚ÌÂÁ‡ÔÌÓ Ì‡Û¯‡ÂÚÒfl. å˚
‚˚‰ÂÎflÂÏ ‰‚‡ ÚËÔ‡ ËÁÏÂÌÂÌËÈ, ‚ÓÁÌËÍ‡˛˘Ëı Ì‡
ÙÓÌÂ ËÚÏË˜Ì˚ı ‰‚ËÊÂÌËÈ „Û‰ÌÓÈ ÍÎÂÚÍË. èÂ-
‚˚È ËÁ ÌËı – ̋ ÚÓ „ÎÛ·ÓÍËÂ ‚‰ÓıË, ÔÓÎÛ˜Ë‚¯ËÂ ‚ ÙË-
ÁËÓÎÓ„ËË ‰˚ı‡ÌËfl Ì‡Á‚‡ÌËÂ “‚ÒÚ‡‚Ó˜Ì˚ı”. ÇÒÚ‡-
‚Ó˜Ì˚È ‚‰Óı ıÓÓ¯Ó ‚Ë‰ÂÌ ‚ ÔÓˆÂÒÒÂ Ó·˚˜ÌÓ„Ó
‰˚ı‡ÌËfl. éÌ ÒÓÒÚÓËÚ ËÁ Ó‰ÌÓ„Ó „ÎÛ·ÓÍÓ„Ó ‚‰Óı‡ Ë



ÜìêçÄã ÇõëòÖâ çÖêÇçéâ ÑÖüíÖãúçéëíà      ÚÓÏ 56      ‹ 5      2006

ÇêÖåÖççAü´  èéëãÖÑéÇÄíÖãúçéëíú ÇéáçàäçéÇÖçàü ëèÄâä-ÇéãçéÇõï êÄáêüÑéÇ 693

ÓÚÌÓÒËÚÂÎ¸ÌÓ Á‡ÚflÌÛÚÓ„Ó ‚˚‰Óı‡. ÇÒÚ‡‚Ó˜Ì˚Â
‚‰ÓıË ı‡‡ÍÚÂÌ˚ ‰Îfl Í˚Ò WAG/Rij. ì ˝ÚËı Í˚Ò
ÍÓÏÂ ÚËÔË˜Ì˚ı ‚ÒÚ‡‚Ó˜Ì˚ı ‚‰ÓıÓ‚ Ì‡·Î˛‰‡˛ÚÒfl
Ú‡ÍÊÂ ‚Á‰‡„Ë‚‡ÌËfl ¯ÂÈÌÓ-„Û‰ÌÓ„Ó ÓÚ‰ÂÎ‡ –
ÒÎÓÊÌ˚È ‰‚Ë„‡ÚÂÎ¸Ì˚È ‡ÍÚ, ‡ÌÓÏ‡Î¸Ì˚È ÍÓÏ-
ÔÎÂÍÒ ‰‚ËÊÂÌËÈ. ç‡ ËÒ. 2, Ä ÔÓÍ‡Á‡Ì Ù‡„ÏÂÌÚ Á‡-
ÔËÒË Ò ‡ÌÓÏ‡Î¸Ì˚ÏË ‰‚ËÊÂÌËflÏË „Û‰ÌÓÈ ÍÎÂÚÍË Ë
Ò Ó·˚˜Ì˚ÏË ‚ÒÚ‡‚Ó˜Ì˚ÏË ‚‰Óı‡ÏË, ÔÓÎÛ˜ÂÌÌ˚È ‚
ÛÒÎÓ‚Ëflı ÒÔÓÍÓÈÌÓ„Ó ·Ó‰ÒÚ‚Ó‚‡ÌËfl. éÚÍÎÓÌÂÌËÂ
ÎËÌËË ‚ÌËÁ ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ‚‰ÓıÛ. Ç ·ÓÎ¸¯ËÌÒÚ‚Â
ÒÎÛ˜‡Â‚ ‡ÁÎË˜ËÂ ‡ÏÔÎËÚÛ‰ ÌÂ ÔÓÁ‚ÓÎflÂÚ ÔÓÍ‡Á‡Ú¸
ÔÓÎÌÓÒÚ¸˛ Á‡ÔËÒ¸ ‚Á‰‡„Ë‚‡ÌËfl ‚ Ó‰ÌÓÏ Ï‡Ò¯Ú‡·Â
Ò ‰˚ı‡ÚÂÎ¸Ì˚ÏË ‰‚ËÊÂÌËflÏË. ÑÎfl ËÎÎ˛ÒÚ‡ˆËÈ
ÓÚÓ·‡Ì˚ Á‡ÔËÒË, Ì‡ ÍÓÚÓ˚ı ‡ÏÔÎËÚÛ‰˚ Ó·ÓËı
ÔÓˆÂÒÒÓ‚ ÒÓËÁÏÂËÏ˚.

é·˚˜ÌÓ Ì‡˜‡ÎÓ ‚ÒÚ‡‚Ó˜ÌÓ„Ó ‚‰Óı‡ “‚ÔËÒ˚‚‡ÂÚ-
Òfl” ‚ Ù‡ÁÛ Ó˜ÂÂ‰ÌÓ„Ó ‚‰Óı‡ (ËÒ. 2, Å). Ç ÓÚÎË˜ËÂ
ÓÚ ˝ÚÓ„Ó ‡ÌÓÏ‡Î¸ÌÓÂ ‰‚ËÊÂÌËÂ, ‚ËÁÛ‡Î¸ÌÓ ÒÓÓÚ-
‚ÂÚÒÚ‚Û˛˘ÂÂ ‚Á‰‡„Ë‚‡ÌË˛, ÏÓÊÂÚ ÔÂ‚‡Ú¸ ‰˚-
ı‡ÚÂÎ¸ÌÓÂ ‰‚ËÊÂÌËÂ ‚ Î˛·ÓÈ ÏÓÏÂÌÚ ÌÂÁ‡‚ËÒËÏÓ
ÓÚ Ù‡Á˚ ‚‰Óı‡ ËÎË ‚˚‰Óı‡ (ËÒ. 2, Ç). Ö˘Â Ó‰Ì‡ ÒÛ-
˘ÂÒÚ‚ÂÌÌ‡fl ÓÒÓ·ÂÌÌÓÒÚ¸ ‚Á‰‡„Ë‚‡ÌËfl ÒÓÒÚÓËÚ ‚
ÚÓÏ, ˜ÚÓ ‚ Ì‡˜‡ÎÂ ‡Á‚ËÚËfl ÔÓˆÂÒÒ‡ ÏÓ„ÛÚ ‚ÓÁÌË-
Í‡Ú¸ ÌËÁÍÓ‡ÏÔÎËÚÛ‰Ì˚Â ÓÒˆËÎÎflˆËË (ËÒ. 2, É), ˜‡-
ÒÚÓÚ‡ ÍÓÚÓ˚ı ‚ ÌÂÒÍÓÎ¸ÍÓ ‡Á ‚˚¯Â ˜‡ÒÚÓÚ˚ Â-
„ÛÎflÌÓ„Ó ‰˚ı‡ÌËfl. àÌÓ„‰‡ ‚Á‰‡„Ë‚‡ÌËÂ ‚˚‡Ê‡-
ÂÚÒfl ‚ ÒÊ‡ÚËË „Û‰ÌÓÈ ÍÎÂÚÍË, ‚ Á‡ÔËÒË fl‚ÎflÂÚÒfl
“ÁÂÍ‡Î¸Ì˚Ï” ÔÓ Ò‡‚ÌÂÌË˛ Ò ÌÓÏ‡Î¸Ì˚Ï ‚ÒÚ‡-

‚Ó˜Ì˚Ï ‚‰ÓıÓÏ, Ú.Â. ÓÔÂ‰ÂÎÂÌÌÓ ÌÂ ÒÓ‰ÂÊËÚ
‚‰Óı.

ÇÁ‰‡„Ë‚‡ÌËfl ÏÓ„ÛÚ ·˚Ú¸ Ó‰ËÌÓ˜Ì˚ÏË, Í‡Í Ë
‚ÒÚ‡‚Ó˜Ì˚Â ‚‰ÓıË, ÌÓ ˜‡˘Â Â„ËÒÚËÓ‚‡ÎËÒ¸
„ÛÔÔ˚, ÒÓÒÚÓfl˘ËÂ ËÁ „ÎÛ·ÓÍËı ‚‰ÓıÓ‚ Ë ‡ÌÓÏ‡Î¸-
Ì˚ı ÒÓÍ‡˘ÂÌËÈ „Û‰ÌÓÈ ÍÎÂÚÍË, ÍÓÚÓ˚Â ˜ÂÂ‰Ó-
‚‡ÎËÒ¸ Ò ËÚÏË˜Ì˚ÏË ‰˚ı‡ÚÂÎ¸Ì˚ÏË ‰‚ËÊÂÌËflÏË
(ËÒ. 2, Ä).

ëÓÔÓÒÚ‡‚ÎÂÌËÂ Ô‡‡ÎÎÂÎ¸Ì˚ı Á‡ÔËÒÂÈ ùùÉ Ë
‡ÍÚÓ„‡ÏÏ „Û‰ÌÓÈ ÍÎÂÚÍË ÔÓÍ‡Á‡ÎÓ, ˜ÚÓ ‚ËÁÛ‡Î¸-
ÌÓ ‚Ó ‚ÂÏfl ‚Á‰‡„Ë‚‡ÌËfl ‚ Á‡ÔËÒflı ˝ÎÂÍÚË˜ÂÒÍÓÈ
‡ÍÚË‚ÌÓÒÚË ÍÓ˚ ÏÓÁ„‡ ÌÂ Ó·Ì‡ÛÊË‚‡ÂÚÒfl Í‡ÍËı-
ÎË·Ó ËÁÏÂÌÂÌËÈ. ÇÁ‰‡„Ë‚‡ÌËfl ÔÓfl‚ÎflÎËÒ¸ ÔÂÂ‰
‡Áfl‰‡ÏË (ËÒ. 3, A), ËÌÓ„‰‡ ÔÓÒÎÂ ‡Áfl‰‡ (ËÒ. 3, Å),
ÌÓ ‚Ó ‚ÂÏfl ‡Áfl‰‡ ‚Á‰‡„Ë‚‡ÌËfl ‚ÒÚÂ˜‡ÎËÒ¸ Â‰-
ÍÓ. íÓÎ¸ÍÓ ‰‚‡ ÒÓ‚Ô‡‰ÂÌËfl ÒÎÛ˜ËÎËÒ¸ Û Ó‰ÌÓ„Ó ÊË-
‚ÓÚÌÓ„Ó Ì‡ 80 Á‡Â„ËÒÚËÓ‚‡ÌÌ˚ı Û ÌÂ„Ó ‡Áfl-
‰Ó‚. éÚÌÓ¯ÂÌËÂ ÒÓ‚Ô‡‰ÂÌËÈ Í Ó·˘ÂÏÛ ˜ËÒÎÛ Á‡ÔË-
Ò‡ÌÌ˚ı ‡Áfl‰Ó‚ ‚ „ÛÔÔÂ ~2 : 300. èË Ì‡ÎË˜ËË
ÒÂËË ‚Á‰‡„Ë‚‡ÌËÈ ‡Áfl‰˚ ÔÓfl‚ÎflÎËÒ¸, Í‡Í Ô‡-
‚ËÎÓ, ÚÓÎ¸ÍÓ ÔÓ ÓÍÓÌ˜‡ÌËË ÒÂËË. Ç Ò‚Ó˛ Ó˜ÂÂ‰¸
ˆÂÔÓ˜Í‡ SWD Â‰ÍÓ ÔÂ˚‚‡Î‡Ò¸ ‚Á‰‡„Ë‚‡ÌËflÏË.
èÓ‰Ò˜ÂÚ ÒÎÛ˜‡Â‚ Ó‰ËÌÓ˜Ì˚ı ‚Á‰‡„Ë‚‡ÌËÈ Ë Ëı ÒÂ-
ËÈ ÔÂÂ‰ SWD ÔÓÍ‡Á‡Î, ˜ÚÓ ÔÂÂ‰ 57% SWD (n >
> 100 ÒÓ·˚ÚËÈ) Ò ÌÂÍÓÚÓ˚Ï ÓÔÂÂÊÂÌËÂÏ ÔÓfl‚Îfl-
˛ÚÒfl ‚Á‰‡„Ë‚‡ÌËfl. èÓÒÎÂ SWD ‚Á‰‡„Ë‚‡ÌËfl ÔÓ-
fl‚ÎflÎËÒ¸ ÌÂÒÍÓÎ¸ÍÓ ÂÊÂ (47%), Ó‰Ì‡ÍÓ ˝ÚÓ ‡ÁÎË-
˜ËÂ ÌÂ‰ÓÒÚÓ‚ÂÌÓ (p = 0.14), Ë ÒÎÂ‰ÛÂÚ Ò˜ËÚ‡Ú¸, ˜ÚÓ
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êËÒ. 1. íËÔË˜Ì˚È ÒÔ‡ÈÍ-‚ÓÎÌÓ‚ÓÈ ‡Áfl‰ (SWD) ‚ ˝ÎÂÍÚÓ„‡ÏÏÂ Ô‡ËÂÚ‡Î¸ÌÓÈ ÍÓ˚ ÏÓÁ„‡ Í˚Ò˚ WAG/Rji (Ä) Ë ‰Ë‡-
„‡ÏÏ‡ ‰ÎËÚÂÎ¸ÌÓÒÚÂÈ ‡Áfl‰Ó‚ (Å). Å: ÔÓ „ÓËÁÓÌÚ‡ÎË – ‚ÂÏfl, Ò; ÔÓ ‚ÂÚËÍ‡ÎË – ˜ËÒÎÓ ‡Áfl‰Ó‚ N.
Fig. 1. Typical spike-wave discharge (SWD) in the electrogram of parietal brain cortex of the rat WAG/Rij (A) and diagram of dis-
charges durations (Å). Å: abscissa – time, sec; ordinate – discharge number (N).
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ÎÂ‚¯ËÌ‡ Ë ‰.

Ï˚ ËÏÂÂÏ ‰ÂÎÓ Ò ‡‚ÌÓ‚ÂÓflÚÌ˚Ï ÔÓfl‚ÎÂÌËÂÏ
‚Á‰‡„Ë‚‡ÌËÈ ÔÂÂ‰ Ë ÔÓÒÎÂ SWD – 50%.

íÂÏ ÌÂ ÏÂÌÂÂ ÌËÁÍËÈ ÛÓ‚ÂÌ¸ ÒÓ‚Ô‡‰ÂÌËÈ Â˘Â
ÌÂ ÓÁÌ‡˜‡ÂÚ ÓÚÒÛÚÒÚ‚Ëfl ‚ÎËflÌËfl SWD Ì‡ ÔÓfl‚ÎÂ-
ÌËÂ ‚Á‰‡„Ë‚‡ÌËÈ. ÇÓ-ÔÂ‚˚ı, ‚Á‰‡„Ë‚‡ÌËfl Ô‡Í-
ÚË˜ÂÒÍË ÌËÍÓ„‰‡ ÌÂ Â„ËÒÚËÛ˛ÚÒfl ‚Ó ‚ÂÏfl
SWD. ÇÓ-‚ÚÓ˚ı, Í‡Í ‚Ë‰ÌÓ ËÁ ËÒ. 4, Ä, ËÌÚÂ‚‡-
Î˚ ÏÂÊ‰Û ‚Á‰‡„Ë‚‡ÌËflÏË ÔË ‚ÓÁÌËÍÌÓ‚ÂÌËË
ÏÂÊ‰Û ÌËÏË SWD ·ÓÎÂÂ ‰ÎËÚÂÎ¸Ì˚ – ÔÓ ÍËÚÂË˛
å‡ÌÌ‡ – ìËÚÌË p < 0.0003. é‰Ì‡ÍÓ ÔË ̋ ÚÓÏ ‚ ÓˆÂÌ-
ÍÛ ‰ÎËÚÂÎ¸ÌÓÒÚÂÈ ËÌÚÂ‚‡ÎÓ‚ ÏÂÊ‰Û ‚Á‰‡„Ë‚‡ÌË-
flÏË ‚ıÓ‰ËÚ Ú‡ÍÊÂ ‰ÎËÚÂÎ¸ÌÓÒÚ¸ SWD, ÍÓ„‰‡ ÂÒÚ¸
‡Áfl‰ ÏÂÊ‰Û ‚Á‰‡„Ë‚‡ÌËflÏË. ç‡ ËÒ. 4, Å ÔÂ‰-
ÒÚ‡‚ÎÂÌ‡ Ú‡ ÊÂ ‰Ë‡„‡ÏÏ‡, ˜ÚÓ Ë Ì‡ ËÒ. 4, Ä, ÌÓ
Ò‰ÂÎ‡Ì ‚˚˜ÂÚ ‰ÎËÚÂÎ¸ÌÓÒÚÂÈ SWD. íÂÔÂ¸ ‰ÓÒÚÓ-
‚ÂÌÓ„Ó ‡ÁÎË˜Ëfl ‰Ë‡„‡ÏÏ ÌÂÚ.

í‡ÍËÏ Ó·‡ÁÓÏ, ÒÚ‡ÚËÒÚËÍ‡ ‚Á‰‡„Ë‚‡ÌËÈ ÔÓÍ‡-
Á˚‚‡ÂÚ, ˜ÚÓ Ëı ‚ÓÁÌËÍÌÓ‚ÂÌËÂ ÌÂ Ò‚flÁ‡ÌÓ Ò SWD,
ÌÓ ‚ÓÁÌËÍÌÓ‚ÂÌËÂ SWD Á‡‰ÂÊË‚‡ÂÚ ‡Á‚ËÚËÂ
ÔÓˆÂÒÒ‡, ÍÓÌÂ˜Ì˚Ï ‚˚‡ÊÂÌËÂÏ ÍÓÚÓÓ„Ó fl‚Îfl-
ÂÚÒfl ‚Á‰‡„Ë‚‡ÌËÂ.

éÅëìÜÑÖçàÖ êÖáìãúíÄíéÇ

Ç Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚÂ ÔÓÎÛ˜ÂÌ˚ ‰‚‡ ÓÒÌÓ‚Ì˚ı
Ù‡ÍÚ‡: Û Í˚Ò WAG/Rij Ó·Ì‡ÛÊÂÌ˚ ‡ÌÓÏ‡Î¸Ì˚Â
ÍÓÏÔÎÂÍÒ˚ ‰‚ËÊÂÌËÈ ¯ÂÈÌÓ-„Û‰ÌÓ„Ó ÓÚ‰ÂÎ‡ (ÚË-
Ô‡ ‚Á‰‡„Ë‚‡ÌËfl) Ë ÔÓÍ‡Á‡ÌÓ ÒÛ˘ÂÒÚ‚Ó‚‡ÌËÂ ÔÓÒÎÂ-
‰Ó‚‡ÚÂÎ¸ÌÓÈ ÒÏÂÌ˚ Ó·ÒÛÊ‰‡ÂÏ˚ı ÙÂÌÓÏÂÌÓ‚ –
SWD Ë ‚Á‰‡„Ë‚‡ÌËÈ. SWD fl‚Îfl˛ÚÒfl ÓÒÌÓ‚ÌÓÈ
˝ÎÂÍÚÓÙËÁËÓÎÓ„Ë˜ÂÒÍÓÈ ı‡‡ÍÚÂËÒÚËÍÓÈ „ÂÌÂ-
ÚË˜ÂÒÍÓÈ ‡·Ò‡ÌÒÌÓÈ ˝ÔËÎÂÔÒËË. Å˚Î ÛÒÚ‡ÌÓ‚ÎÂÌ
fl‰ ÓÚÎË˜ËÈ ‡ÌÓÏ‡Î¸Ì˚ı ÍÓÏÔÎÂÍÒÓ‚ ‰‚ËÊÂÌËÈ
„Û‰ÌÓÈ ÍÎÂÚÍË Û Í˚Ò WAG/Rij ÓÚ „ÎÛ·ÓÍËı ‚ÒÚ‡-
‚Ó˜Ì˚ı ‚‰ÓıÓ‚.

1. ÇÒÚ‡‚Ó˜Ì˚Â ‚‰ÓıË ‡Á‚Ë‚‡˛ÚÒfl ‚ ÍÓÌˆÂ ‚˚-
‰Óı‡ Ë ıÓÓ¯Ó ‚ÔËÒ˚‚‡˛ÚÒfl ‚ Ó˜ÂÂ‰ÌÓÈ ‚‰Óı, ÚÓ-
„‰‡ Í‡Í ‚Á‰‡„Ë‚‡ÌËfl ÔÓfl‚Îfl˛ÚÒfl Ì‡ Î˛·ÓÈ Ù‡ÁÂ
‰˚ı‡ÚÂÎ¸ÌÓ„Ó ˆËÍÎ‡.

2. è‡ÚÚÂÌ ‚Á‰‡„Ë‚‡ÌËfl ËÏÂÂÚ ·ÓÎÂÂ ÒÎÓÊÌÛ˛
ÙÓÏÛ, ÓÚ‡Ê‡˛˘Û˛ ‰‚ËÊÂÌËfl ‚ Ó·Î‡ÒÚË ¯ÂÈÌÓ-
„Û‰ÌÓ„Ó ÓÚ‰ÂÎ‡. ïÓÚfl ‚ ·ÓÎ¸¯ËÌÒÚ‚Â ÒÎÛ˜‡Â‚
‚Á‰‡„Ë‚‡ÌËfl ÒÓ‰ÂÊ‡Ú ÂÁÍËÂ ‡Ò¯ËÂÌËfl „Û‰-
ÌÓÈ ÍÎÂÚÍË, ÓÌË ÌÂ ‚˚Á‚‡Ì˚ ÔÓÚÂ·ÌÓÒÚ¸˛ ÛÒËÎÂ-
ÌËfl ‚ÌÂ¯ÌÂ„Ó ‰˚ı‡ÌËfl. ÑÂÈÒÚ‚ËÚÂÎ¸ÌÓ, ÒÎÂ‰ÓÏ Á‡
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êËÒ. 2. ÄÍÚÓ„‡ÏÏ˚ „Û‰ÌÓÈ ÍÎÂÚÍË Ë ˝ÎÂÍÚÓ„‡ÏÏ‡ Ô‡ËÂÚ‡Î¸ÌÓÈ ÍÓ˚ ÏÓÁ„‡ Í˚Ò˚ WAG/Rij. A – ‚ÂıÌflfl Á‡ÔËÒ¸ ÔÓ-
Í‡Á˚‚‡ÂÚ ˜ÂÂ‰Ó‚‡ÌËÂ ‚Á‰‡„Ë‚‡ÌËÈ, ‚ÒÚ‡‚Ó˜Ì˚ı ‚‰ÓıÓ‚ Ë Ó·˚˜Ì˚ı ‰˚ı‡ÚÂÎ¸Ì˚ı ÒÓÍ‡˘ÂÌËÈ ‚ ‡ÍÚÓ„‡ÏÏÂ „Û‰ÌÓÈ
ÍÎÂÚÍË (ÓÚÍÎÓÌÂÌËÂ ÎËÌËË ‚ÌËÁ ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ‚‰ÓıÛ); ÌËÊÌflfl Á‡ÔËÒ¸ – ùùÉ. Å–É – ÒÓ‚ÏÂ˘ÂÌËÂ Ù‡„ÏÂÌÚÓ‚ ËÁ ÔË‚Â‰ÂÌ-
ÌÓÈ Ì‡ A Ì‡ÚË‚ÌÓÈ ‡ÍÚÓ„‡ÏÏ˚. Å – ÒÓ‚ÏÂ˘ÂÌ˚ ‚ÒÚ‡‚Ó˜Ì˚Â ‚‰ÓıË, Ì‡˜‡ÎÓ ‚‰ÓıÓ‚ ÔËıÓ‰ËÚÒfl Ì‡ Ó‰ËÌ‡ÍÓ‚Û˛ Ù‡ÁÛ ‰˚ı‡-
ÚÂÎ¸ÌÓ„Ó ˆËÍÎ‡. Ç – ÒÓ‚ÏÂ˘ÂÌ˚ ‡ÌÓÏ‡Î¸Ì˚Â ÍÓÏÔÎÂÍÒ˚ ‰‚ËÊÂÌËÈ, ‚Á‰‡„Ë‚‡ÌËfl Ì‡˜ËÌ‡˛ÚÒfl ‚ ‡ÁÌ˚Â ÏÓÏÂÌÚ˚ ‰˚ı‡-
ÚÂÎ¸ÌÓ„Ó ˆËÍÎ‡. É – ÔËÏÂ˚ ÌËÁÍÓ‡ÏÔÎËÚÛ‰Ì˚ı ÓÒˆËÎÎflˆËÈ, ÔÂ‰¯ÂÒÚ‚Û˛˘Ëı ‚Á‰‡„Ë‚‡ÌË˛.
Fig. 2. Actograms of thorax and electrogram of parietal brain cortex of the rat WAG/Rij. A – the upper recording shows the alterations
of jerks, inserted inhales and usual breathing constructions in the thorax actogram (the line deviation downward corresponds to the in-
hale); the lower recording – EEG. Å–É – superposition of native recording fragments shown in A. Å – superposition of inserted inhales,
the beginning of the inhale coincides with the identical phase of breathing cycle. Ç – superposition of anomalous movement sets, the
jerks begin at different moments of the breathing cycle. É – examples of low-amplitude oscillations which precede jerks.
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ÌËÏË ÌÂ ÔÓËÒıÓ‰ËÚ ÒÛ˘ÂÒÚ‚ÂÌÌ˚ı ËÁÏÂÌÂÌËÈ ˜‡-
ÒÚÓÚ˚ Ë ‡ÏÔÎËÚÛ‰˚ ‰˚ı‡ÚÂÎ¸Ì˚ı ‰‚ËÊÂÌËÈ.

å˚ ‡ÒÒÏ‡ÚË‚‡ÂÏ ‚Á‰‡„Ë‚‡ÌËfl Í˚Ò WAG/Rij
‚ Ó‰ÌÓÏ fl‰Û Ò ‰Û„ËÏË ÏËÓÍÎÓÌËflÏË, ‚ÓÁÌËÍ‡˛˘Ë-
ÏË ÔË ‡·Ò‡ÌÒÌÓÈ ˝ÔËÎÂÔÒËË, Ú. Â. ÔÂ‰ÔÓÎ‡„‡ÂÏ,
˜ÚÓ ÓÌË ÔÂ‰ÒÚ‡‚Îfl˛Ú ÒÓ·ÓÈ ÍÓÓÚÍËÂ ̋ ÔËÁÓ‰˚ ÌÂ-
ÛÔÓfl‰Ó˜ÂÌÌ˚ı ÒÓÍ‡˘ÂÌËÈ Ï˚¯ˆ „Û‰ÌÓÈ ÍÎÂÚ-
ÍË Ë ¯ÂË.

Ç ÍÎËÌË˜ÂÒÍÓÏ ÓÔËÒ‡ÌËË ‰ÂÚÒÍÓÈ ‡·Ò‡ÌÒÌÓÈ
˝ÔËÎÂÔÒËË ÒÔÂˆË‡Î¸ÌÓ ÔÓ‰˜ÂÍË‚‡ÂÚÒfl ̃ ‡ÒÚÓÂ ÔË-
ÒÛÚÒÚ‚ËÂ ÒÎÓÊÌ˚ı ‡·Ò‡ÌÒÓ‚ Í‡Í ÍÎÓÌË˜ÂÒÍÓÈ (ÔÓ-
‰Â„Ë‚‡ÌËfl ‚ÂÍ, ÛÍ, ÔÂËÓ·ËÚ‡Î¸ÌÓÈ ÏÛÒÍÛÎ‡ÚÛ-
˚, Û„ÎÓ‚ Ú‡, „Î‡ÁÌ˚ı fl·ÎÓÍ), Ú‡Í Ë ‡ÚÓÌË˜ÂÒÍÓÈ
ÔËÓ‰˚ (ÓÒÚ‡ÌÓ‚Í‡ ‰‚ËÊÂÌËfl, ÛÏÂÌ¸¯ÂÌËÂ ÔÓÒÚÛ-
‡Î¸ÌÓ„Ó ÚÓÌÛÒ‡, Ò‚Â¯Ë‚‡ÌËÂ „ÓÎÓ‚˚ Ë ÛÍ, “ÒÔÓÎ-
Á‡ÌËÂ” ÚÛÎÓ‚Ë˘‡). Ä·Ò‡ÌÒ˚ ÏÓ„ÛÚ ÒÓÔÓ‚ÓÊ‰‡Ú¸Òfl
‡ÎËÏÂÌÚ‡Ì˚ÏË ‡‚ÚÓÏ‡ÚËÁÏ‡ÏË (ÊÂ‚‡ÌËÂ, „ÎÓÚ‡-
ÌËÂ, Ó·ÎËÁ˚‚‡ÌËfl) [7, 11]. àÁ ÔË‚Â‰ÂÌÌÓ„Ó ÔÂÂ˜-
Ìfl ÒÎÂ‰ÛÂÚ, ˜ÚÓ ‰Ë‡Ô‡ÁÓÌ ÏÓÚÓÌ˚ı ÔÓfl‚ÎÂÌËÈ
ÔË ‡·Ò‡ÌÒ‡ı ‰ÓÒÚ‡ÚÓ˜ÌÓ ¯ËÓÍ.

àÁ‚ÂÒÚÌ˚Â ÏÓ‰ÂÎË ‡·Ò‡ÌÒÌÓÈ ̋ ÔËÎÂÔÒËË ÊË‚ÓÚ-
Ì˚ı (Í˚Ò Wag/Rji Ë GAERS) Ó·Î‡‰‡˛Ú ÔËÁÌ‡Í‡-
ÏË ‰‚Ë„‡ÚÂÎ¸Ì˚ı Ì‡Û¯ÂÌËÈ, ‡Ì‡ÎÓ„Ë˜Ì˚ÏË ÏÓ-
ÚÓÌ˚Ï ÔÓfl‚ÎÂÌËflÏ ÔË ‡·Ò‡ÌÒ‡ı Û ˜ÂÎÓ‚ÂÍ‡: ÌÂ-
ÔÓ‰‚ËÊÌÓÒÚ¸, ‰ÓÊ‡ÌËÂ ‚Ë·ËÒÒ Ë „Î‡ÁÌ˚ı fl·ÎÓÍ,
‰ÓÊ‡ÌËÂ ̄ ÂÈÌ˚ı Ï˚¯ˆ Ò „‡‰Û‡Î¸Ì˚Ï ÓÔÛÒÍ‡ÌË-
ÂÏ „ÓÎÓ‚˚ [17, 20]. Ç ÏÓ‰ÂÎË ‡·Ò‡ÌÒÌÓÈ ˝ÔËÎÂÔÒËË
Ì‡ ÊË‚ÓÚÌ˚ı ‚Ó ‚ÂÏfl SWD ‰‚Ë„‡ÚÂÎ¸Ì˚Â Ì‡Û¯Â-
ÌËfl ‚ÓÁÌËÍ‡˛Ú Ò Î‡ÚÂÌÚÌÓÒÚ¸˛ ÔËÏÂÌÓ 1 Ò, ÒÚÂ-
ÔÂÌ¸ Ëı ÔÓfl‚ÎÂÌËfl Û Í˚Ò ËÌ‰Ë‚Ë‰Û‡Î¸Ì‡ [17]. å˚

ÌÂ Ì‡¯ÎË ‚ ‰ÓÒÚÛÔÌÓÈ Ì‡Ï ÎËÚÂ‡ÚÛÂ ËÒÒÎÂ‰Ó‚‡-
ÌËÈ, ÔÓÒ‚fl˘ÂÌÌ˚ı ‰ÂÚ‡Î¸ÌÓÏÛ ÒÓÔÓÒÚ‡‚ÎÂÌË˛
‚ÂÏÂÌÌóÈ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË ‡Á‚ËÚËfl ‰‚Ë„‡-
ÚÂÎ¸Ì˚ı Ë ˆÂÌÚ‡Î¸Ì˚ı ˝ÎÂÍÚÓ„‡ÙË˜ÂÒÍËı ÔÓ-
fl‚ÎÂÌËÈ (‡Áfl‰Ó‚ SWD) Û Í˚Ò Ò ‡·Ò‡ÌÒÌÓÈ ˝ÔË-
ÎÂÔÒËÂÈ.

àÁ ÍÎËÌË˜ÂÒÍËı Ì‡·Î˛‰ÂÌËÈ ËÁ‚ÂÒÚÌÓ, ˜ÚÓ ‡·-
Ò‡ÌÒ ÌÂ ËÁÏÂÌflÂÚ ÔÂ‰¯ÂÒÚ‚Û˛˘ÂÂ ÒÓÒÚÓflÌËÂ Ô‡-
ˆËÂÌÚ‡. ÅÓÎ¸ÌÓÈ ÔÓ‰ÓÎÊ‡ÂÚ Â˜¸ Ò ÚÓ„Ó ÏÂÒÚ‡, Ì‡
ÍÓÚÓÓÏ ÓÌ‡ ·˚Î‡ ÔÂ‚‡Ì‡ Ï‡Î˚Ï ÔËÔ‡‰ÍÓÏ [4,
7, 8, 11]. í.Â. ÂÒÎË ËÁ ÔÓËÒıÓ‰Ë‚¯Ëı ÒÓ·˚ÚËÈ “‚˚-
˜ÂÒÚ¸” ÔÂËÓ‰ ÒÓ·ÒÚ‚ÂÌÌÓ ‡·Ò‡ÌÒ‡, ÚÓ ÔÓÎÛ˜ËÚÒfl
Ú‡Í‡fl ÊÂ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚ¸ ‰ÂÈÒÚ‚ËÈ, Í‡Í ÔË
ÓÚÒÛÚÒÚ‚ËË ÔËÒÚÛÔ‡.

êÂÁÛÎ¸Ú‡Ú˚ Ì‡ÒÚÓfl˘Â„Ó ËÒÒÎÂ‰Ó‚‡ÌËfl ÔÓÍ‡Á‡-
ÎË, ˜ÚÓ Ì‡ ÙÓÌÂ ‰ÂÒËÌıÓÌËÁÓ‚‡ÌÌÓÈ ÌËÁÍÓ‡ÏÔÎË-
ÚÛ‰ÌÓÈ ùùÉ ÔËÒÛÚÒÚ‚Û˛Ú ÎË·Ó ‚Á‰‡„Ë‚‡ÌËfl, ÎË-
·Ó ‡Áfl‰˚ ÔË ÓÚÒÛÚÒÚ‚ËË ‚Á‰‡„Ë‚‡ÌËÈ, Ë ̋ ÚË ‰‚‡
ÙÂÌÓÏÂÌ‡ ÒÓ‚Ô‡‰‡ÎË Â‰ÍÓ. Ñ‡ÌÌ˚Â, ÔÓÎÛ˜ÂÌÌ˚Â ‚
‡·ÓÚÂ, Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Û˛Ú Ó ÚÓÏ, ̃ ÚÓ ‚ÓÁÌËÍÌÓ‚ÂÌËÂ
SWD ÔÂÔflÚÒÚ‚ÛÂÚ ‚Á‰‡„Ë‚‡ÌË˛. ÖÒÎË ‡Áfl‰ ÔÓ-
fl‚ÎflÎÒfl ÏÂÊ‰Û ‚Á‰‡„Ë‚‡ÌËflÏË, ÚÓ ËÌÚÂ‚‡Î ÏÂÊ-
‰Û ‚Á‰‡„Ë‚‡ÌËflÏË Û‚ÂÎË˜Ë‚‡ÎÒfl. ç‡Ï ÔÂ‰ÒÚ‡‚Îfl-
ÂÚÒfl ÓÒÓ·ÂÌÌÓ ‚‡ÊÌ˚Ï ÚÓ Ó·ÒÚÓflÚÂÎ¸ÒÚ‚Ó, ˜ÚÓ ‚
ÂÁÛÎ¸Ú‡ÚÂ ‚˚˜ÂÚ‡ ‰ÎËÚÂÎ¸ÌÓÒÚË ‡Áfl‰‡ ‡ÒÔÂ-
‰ÂÎÂÌËÂ ËÌÚÂ‚‡ÎÓ‚ ÏÂÊ‰Û ‚Á‰‡„Ë‚‡ÌËflÏË ÓÍ‡Á˚-
‚‡ÂÚÒfl Ú‡ÍËÏ ÊÂ, Í‡Í ÔË ÓÚÒÛÚÒÚ‚ËË SWD ÏÂÊ‰Û
ÌËÏË. ÇË‰ ‰Ë‡„‡ÏÏ˚ ÏÓÊÂÚ ÒÓı‡ÌËÚ¸Òfl ÚÓÎ¸ÍÓ ‚
ÚÓÏ ÒÎÛ˜‡Â, ÂÒÎË ÛÓ‚ÂÌ¸ ‚ÓÁ·ÛÊ‰ÂÌËfl ÒËÒÚÂÏ˚,
ÔÓÓÊ‰‡˛˘ÂÈ ‚Á‰‡„Ë‚‡ÌËÂ, Ï‡ÎÓ ÏÂÌflÂÚÒfl Á‡
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êËÒ. 3. î‡„ÏÂÌÚ˚ Ô‡‡ÎÎÂÎ¸ÌÓÈ Á‡ÔËÒË ‡ÍÚÓ„‡ÏÏ˚ (1) ¯ÂÈÌÓ-„Û‰ÌÓ„Ó ÓÚ‰ÂÎ‡ Ë ˝ÎÂÍÚÓÍÓÚËÍÓ„‡ÏÏ˚ (2) Ô‡ËÂ-
Ú‡Î¸ÌÓÈ ÍÓ˚. ÇÁ‰‡„Ë‚‡ÌËfl ‚ÓÁÌËÍ‡˛Ú, Í‡Í Ô‡‚ËÎÓ, ÔË ÓÚÒÛÚÒÚ‚ËË SWD. éÌË ÏÓ„ÛÚ ÔÂ‰¯ÂÒÚ‚Ó‚‡Ú¸ SWD (Ä) Ë ÒÎÂ-
‰Ó‚‡Ú¸ Á‡ ÌËÏ (Å). ÇÓ ‚ÂÏfl SWD ËÒÛÌÓÍ ‡ÍÚÓ„‡ÏÏ˚ ÏÂÌflÂÚÒfl ÌÂÁÌ‡˜ËÚÂÎ¸ÌÓ. éÚÍÎÓÌÂÌËÂ ÎËÌËË ‚ÌËÁ ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ
‡Ò¯ËÂÌË˛ „Û‰ÌÓÈ ÍÎÂÚÍË.
Fig. 3. Fragments of parallel recording of actograms of cervicothorathic area (1) and electrograms of parietal cortex (2). The jerks usu-
ally appear in the absence of SWD. They can precede SWD (A) and follow them (Å). In the course of SWD the pattern of actogram
changes insignificantly. The line deviation downward corresponds to dilatation of the thorax.
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ÎÂ‚¯ËÌ‡ Ë ‰.

‚ÂÏfl ‡Áfl‰‡. ùÚÓÚ ÂÁÛÎ¸Ú‡Ú ÔÓÍ‡Á˚‚‡ÂÚ, ˜ÚÓ ‚Ó
‚ÂÏfl ‡Áfl‰‡ ‡Á‚ËÚËÂ ÔÓˆÂÒÒ‡, ÔË‚Ó‰fl˘Â„Ó Í
‚Á‰‡„Ë‚‡ÌË˛, ÓÒÚ‡Ì‡‚ÎË‚‡ÂÚÒfl Ì‡ ‚ÂÏfl ‡Áfl‰‡.
èÓ ÓÍÓÌ˜‡ÌËË ‡Áfl‰‡ ÔÓˆÂÒÒ ‡Á‚Ë‚‡ÂÚÒfl ÌÂ Ò Ì‡-
˜‡Î¸ÌÓ„Ó ÛÓ‚Ìfl ‚ÓÁ·ÛÊ‰ÂÌËfl, ‡ Ò ÚÓ„Ó ÛÓ‚Ìfl, Ì‡
ÍÓÚÓÓÏ Â„Ó ÓÒÚ‡ÌÓ‚ËÎ ‡Áfl‰.

Ç Ì‡ÒÚÓfl˘ÂÂ ‚ÂÏfl ËÁ‚ÂÒÚÌÓ, ˜ÚÓ Û Í˚Ò
Wag/Rji ‡Áfl‰˚ fl‚Îfl˛ÚÒfl ÒÎÂ‰ÒÚ‚ËÂÏ Ô‡ÓÍÒËÁ-
Ï‡Î¸ÌÓÈ ËÚÏË˜ÂÒÍÓÈ ‡ÍÚË‚ÌÓÒÚË, ‚ÓÁÌËÍ‡˛˘ÂÈ ‚
Ú‡Î‡ÏÓ-ÍÓÚËÍ‡Î¸ÌÓÈ ÔÂÚÎÂ, ‡ ËÏÂÌÌÓ ‚ ÚÓÈ ÂÂ ˜‡-
ÒÚË, ÍÓÚÓ‡fl Ò‚flÁ‡Ì‡ Ò ÚÓÈÌË˜Ì˚Ï ÌÂ‚ÓÏ: ‚ Ú‡Î‡-
ÏÛÒÂ ˝ÚÓ VPM Ë NRT, ‚ ÍÓÂ – Û˜‡ÒÚÓÍ ÒÓÏ‡ÚÓ-ÒÂÌ-
ÒÓÌÓÈ ÍÓ˚ (ÁÓÌ‡ ÔÂ‰ÒÚ‡‚ËÚÂÎ¸ÒÚ‚‡ ‚Ë·ËÒÒ Ë
‚ÂıÌÂÈ „Û·˚ [17, 18]). åËÓÍÎÓÌËË ÎËˆ‡, „Û·, ‚ÂÍ,
Ì‡·Î˛‰‡ÂÏ˚Â Û ÊË‚ÓÚÌ˚ı Ò „ÂÌÂÚË˜ÂÒÍÓÈ ‡·Ò‡ÌÒ-
ÌÓÈ ˝ÔËÎÂÔÒËÂÈ, ÏÓÊÌÓ ÓÚÌÂÒÚË Í ÒËÒÚÂÏÂ ÚÓÈ-
ÌË˜ÌÓ„Ó ÌÂ‚‡, ‡ ËÏÂÌÌÓ n. Vmes, ÔÓÒÍÓÎ¸ÍÛ ÔÂ‰ÔÓ-

Î‡„‡˛Ú, ˜ÚÓ Û ÔÓÁ‚ÓÌÓ˜Ì˚ı Ò Â„Ó ÔÓÏÓ˘¸˛ “ÓÒÛ-
˘ÂÒÚ‚ÎflÂÚÒfl ÍÓÓ‰ËÌ‡ˆËfl ‰‚ËÊÂÌËÈ „Î‡Á, Ûı‡, Ú‡,
ÌÓÒ‡, ¯ÂË, ÊÂ‚‡ÚÂÎ¸Ì˚ı ‰‚ËÊÂÌËÈ” [2], „ÎÓÚ‡ÌËfl Ë
‰˚ı‡ÌËfl [1, 3]. ÇÓÎÓÍÌ‡ ÏÂÁ˝ÌˆÂÙ‡ÎË˜ÂÒÍÓ„Ó ÍÓ-
Â¯Í‡ ÔÓÒÎÂÊË‚‡˛Ú ‚ Ó·Î‡ÒÚË ÒÂ‰ÌËı ¯ÂÈÌ˚ı
ÒÂ„ÏÂÌÚÓ‚ [2]. Ç ˝ÚÓÏ ÓÚÌÓ¯ÂÌËË Á‡‰ÂÊÍÛ ‚Á‰‡-
„Ë‚‡ÌËfl ÏÓÊÌÓ ·˚ÎÓ ·˚ Ó·˙flÒÌËÚ¸ Ì‡ÎË˜ËÂÏ Ó·-
˘Â„Ó ÌÂ‚ÌÓ„Ó ÒÛ·ÒÚ‡Ú‡ ‚ ÒÚÛÍÚÛÂ ÏÂÁ˝ÌˆÂÙ‡-
ÎË˜ÂÒÍÓ„Ó fl‰‡ ‰Îfl Ó·ÓËı ÙÂÌÓÏÂÌÓ‚. é‰Ì‡ÍÓ,
ÔÂ‰ÔÓÎ‡„‡fl Û˜‡ÒÚËÂ ‚ ‡ÍÚÂ ‚Á‰‡„Ë‚‡ÌËfl fl‰Â
ÚÓÈÌË˜ÌÓ„Ó ÌÂ‚‡, Ï˚ ÌÂ ËÒÍÎ˛˜‡ÂÏ Û˜‡ÒÚËfl ‰Û-
„Ëı ÒÚÛÍÚÛ. 

èË Ó·ÒÛÊ‰ÂÌËË ‚ÓÔÓÒ‡ Ó· ÓÚÌÓ¯ÂÌËflı ÏÂÊ‰Û
ÔÂËÙÂË˜ÂÒÍËÏË Ë ˆÂÌÚ‡Î¸Ì˚ÏË ÙÂÌÓÏÂÌ‡ÏË
˝ÔËÎÂÔÒËË ÌÂÓ·ıÓ‰ËÏÓ Ó·‡ÚËÚ¸ ‚ÌËÏ‡ÌËÂ Ì‡ ‡-
·ÓÚ˚ ë. äÓÒ‡Í‡ Ò ÒÓÚ. [12–15], ‚ ÍÓÚÓ˚ı ·˚ÎÓ ÔÓ-
Í‡Á‡ÌÓ, ˜ÚÓ Á‡ ÌÂÒÍÓÎ¸ÍÓ ÒÂÍÛÌ‰ ‰Ó ‡Áfl‰‡ ÔËÍ-
‚ÓÎÌ‡ ‡·Ò‡ÌÒÌÓÈ ˝ÔËÎÂÔÒËË (ËÎË ÏÛÎ¸ÚËÔËÍ-‚ÓÎÌ),
‚ÓÁÌËÍ‡˛˘Â„Ó ‚ ËÌÚÂËÍÚ‡Î¸Ì˚È ÔÂËÓ‰ ÔË ˝ÔË-
ÎÂÔÒËË ÍÓÌ‚ÛÎ¸ÒË‚ÌÓ„Ó ÚËÔ‡, Ó·Ì‡ÛÊË‚‡ÂÚÒfl
‰‚ÛıÙ‡ÁÌÓÂ ËÁÏÂÌÂÌËÂ ‚ÓÁ·Û‰ËÏÓÒÚË ‰ÓÁ‡Î¸ÌÓÈ
˜‡ÒÚË ÒÚ‚ÓÎ‡ ÏÓÁ„‡. èÓ˝ÚÓÏÛ ÏÓÊÌÓ ÓÊË‰‡Ú¸ ÔÓfl‚-
ÎÂÌËÂ ÔÂËÙÂË˜ÂÒÍËı ‰‚ËÊÂÌËÈ, ÍÓÌÚÓÎËÛÂ-
Ï˚ı ˝ÚËÏ ÓÚ‰ÂÎÓÏ ÒÚ‚ÓÎ‡ (‚ ˜‡ÒÚÌÓÒÚË, ÒÓÍ‡˘Â-
ÌËfl Ï˚¯ˆ „Û‰ÌÓÈ ÍÎÂÚÍË). ç‡ ˝ÎÂÍÚÓ„‡ÏÏÂ Ô‡-
ËÂÚ‡Î¸ÌÓÈ ÍÓ˚ ‚ ÚÓ ÊÂ ‚ÂÏfl ÌÂ Ó·Ì‡ÛÊÂÌ˚
ËÁÏÂÌÂÌËfl, Ò‚flÁ‡ÌÌ˚Â ÒÓ ‚Á‰‡„Ë‚‡ÌËflÏË.

ä˚Ò˚ WAG/Rij ‡ÒÒÏ‡ÚË‚‡˛ÚÒfl Í‡Í ÏÓ‰ÂÎ¸
‰ÂÚÒÍÓÈ ‡·Ò‡ÌÒÌÓÈ ˝ÔËÎÂÔÒËË, ÍÓÚÓ‡fl ı‡‡ÍÚÂË-
ÁÛÂÚÒfl “Ì‡ÎË˜ËÂÏ ÒÎÓÊÌ˚ı ‡·Ò‡ÌÒÓ‚” [7]. ÇÔÓÎÌÂ
‚ÂÓflÚÌÓ, ˜ÚÓ Ì‡·Î˛‰‡ÂÏ˚Â ‚ ÏÓ‰ÂÎË WAG/Rij
ÏËÓÍÎÓÌË˜ÂÒÍËÂ ˝ÔËÁÓ‰˚, ‚ÍÎ˛˜‡fl ‚Á‰‡„Ë‚‡ÌËfl,
ÏÓ„ÛÚ fl‚ÎflÚ¸Òfl ÒÎÂ‰ÒÚ‚ËÂÏ ˝ÔËÎÂÔÚËÁ‡ˆËË ÏÌÓ„Ëı
ÒÚÛÍÚÛ ÏÓÁ„‡ [17]. ÑÎfl Ì‡Ò ‚‡ÊÌÓ, ˜ÚÓ ÏÓ‰ÂÎ¸ ‡·-
Ò‡ÌÒÌÓÈ ˝ÔËÎÂÔÒËË (Í˚Ò˚ Wag/Rji) ÔÓÁ‚ÓÎflÂÚ ËÒ-
ÒÎÂ‰Ó‚‡Ú¸ ‰ËÌ‡ÏËÍÛ ÓÚÌÓ¯ÂÌËÈ SWD Ë ÏËÓÍÎÓÌË-
˜ÂÒÍËı ˝ÔËÁÓ‰Ó‚.

áÄäãûóÖçàÖ

ì Í˚Ò WAG/Rij (n = 7) ‡Áfl‰˚ ÒÔ‡ÈÍ-‚ÓÎÌ‡
(SWD) Ì‡ ùùÉ Ë ‚Á‰‡„Ë‚‡ÌËfl (‡ÌÓÏ‡Î¸Ì˚Â ÍÓÏ-
ÔÎÂÍÒ˚ ‰‚ËÊÂÌËÈ ̄ ÂÈÌÓ-„Û‰ÌÓ„Ó ÓÚ‰ÂÎ‡) Ó·Ì‡Û-
ÊË‚‡˛ÚÒfl ‚ ÒÓÒÚÓflÌËË Ô‡ÒÒË‚ÌÓ„Ó ·Ó‰ÒÚ‚Ó‚‡ÌËfl.
ÇÁ‰‡„Ë‚‡ÌËfl ÒÓ‰ÂÊ‡Ú, Í‡Í Ô‡‚ËÎÓ, ÂÁÍËÂ ‡Ò-
¯ËÂÌËfl „Û‰ÌÓÈ ÍÎÂÚÍË, ÌÓ ÓÌË ÌÂ ‚˚Á‚‡Ì˚ ÔÓ-
ÚÂ·ÌÓÒÚ¸˛ ÛÒËÎÂÌËfl ‚ÌÂ¯ÌÂ„Ó ‰˚ı‡ÌËfl. ÇÁ‰‡„Ë-
‚‡ÌËÂ ÏÓÊÂÚ Ú‡ÍÊÂ ÔÓfl‚ÎflÚ¸Òfl ‚ Á‡ÔËÒË Í‡Í ÒÊ‡-
ÚËÂ „Û‰ÌÓÈ ÍÎÂÚÍË. 

ç‡ ÙÓÌÂ ‰ÂÒËÌıÓÌËÁÓ‚‡ÌÌÓÈ ÌËÁÍÓ‡ÏÔÎËÚÛ‰-
ÌÓÈ ùùÉ ÔËÒÛÚÒÚ‚Û˛Ú ÎË·Ó ‚Á‰‡„Ë‚‡ÌËfl, ÎË·Ó
ÒÔ‡ÈÍ-‚ÓÎÌÓ‚˚Â ‡Áfl‰˚ ÔË ÓÚÒÛÚÒÚ‚ËË ‚Á‰‡„Ë-
‚‡ÌËÈ, Ë ˝ÚË ‰‚‡ ÙÂÌÓÏÂÌ‡ ÒÓ‚Ô‡‰‡˛Ú Â‰ÍÓ. ÇÓÁ-
ÌËÍÌÓ‚ÂÌËÂ SWD ÔÂÔflÚÒÚ‚ÛÂÚ ‚Á‰‡„Ë‚‡ÌË˛: ÂÒ-
ÎË ‡Áfl‰ ÔÓfl‚ÎflÂÚÒfl ÏÂÊ‰Û ‚Á‰‡„Ë‚‡ÌËflÏË, ÚÓ
ËÌÚÂ‚‡Î ÏÂÊ‰Û ‚Á‰‡„Ë‚‡ÌËflÏË Û‚ÂÎË˜Ë‚‡ÂÚÒfl.
éÒÓ·ÂÌÌÓ ‚‡ÊÌÓ ÚÓ Ó·ÒÚÓflÚÂÎ¸ÒÚ‚Ó, ˜ÚÓ ‚ ÂÁÛÎ¸-
Ú‡ÚÂ ‚˚˜ÂÚ‡ ‰ÎËÚÂÎ¸ÌÓÒÚË ‡Áfl‰‡ ‡ÒÔÂ‰ÂÎÂÌËÂ
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êËÒ. 4. ÑË‡„‡ÏÏ˚ ‡ÒÔÂ‰ÂÎÂÌËfl ËÌÚÂ‚‡ÎÓ‚ ÏÂÊ‰Û
‚Á‰‡„Ë‚‡ÌËflÏË. èÓ „ÓËÁÓÌÚ‡ÎË – ËÌÚÂ‚‡Î˚ ÏÂÊ‰Û
‚Á‰‡„Ë‚‡ÌËflÏË (‚ÂÏfl, Ò), ÔÓ ‚ÂÚËÍ‡ÎË – ̃ ËÒÎÓ ËÌÚÂ-
‚‡ÎÓ‚ ÏÂÊ‰Û ‚Á‰‡„Ë‚‡ÌËflÏË (m). ë‚ÂÚÎ˚Â ÒÚÓÎ·ËÍË –
˜ËÒÎÓ ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Ëı ËÌÚÂ‚‡ÎÓ‚ ÏÂÊ‰Û ‚Á‰‡„Ë‚‡-
ÌËflÏË ÔË ÓÚÒÛÚÒÚ‚ËË SWD ÏÂÊ‰Û ÌËÏË Ì‡ ˝ÎÂÍÚÓÍÓ-
ÚËÍÓ„‡ÏÏÂ; ÚÂÏÌ˚Â – ‡ÒÔÂ‰ÂÎÂÌËÂ ËÌÚÂ‚‡ÎÓ‚ ÏÂÊ-
‰Û ‚Á‰‡„Ë‚‡ÌËflÏË ÔË ‚ÓÁÌËÍÌÓ‚ÂÌËË SWD ÏÂÊ‰Û ÌË-
ÏË: Ä – ÂÒÎË ‰ÎËÚÂÎ¸ÌÓÒÚ¸ SWD ÌÂ ‚˚˜ËÚ‡ÂÚÒfl ËÁ
‰ÎËÚÂÎ¸ÌÓÒÚË ËÌÚÂ‚‡Î‡, Ë Å – ÂÒÎË ‰ÎËÚÂÎ¸ÌÓÒÚ¸ Í‡Ê-
‰Ó„Ó SWD ‚˚˜ÎË ËÁ ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Â„Ó ËÌÚÂ‚‡Î‡
ÏÂÊ‰Û ‚Á‰‡„Ë‚‡ÌËflÏË.
Fig. 4. The diagrams of intervals distribution between jerks.
Abscissa – the inter-jerks intervals (time, s), ordinate – num-
ber of intervals between jerks (m). Light columns – the num-
ber of corresponding intervals between jerks with no SWD
between them. Dark columns – distribution of intervals be-
tween jerks in the case of SWD occurrence between them.
A – SWD duration is not subtracted from the interval dura-
tion, and Å – duration of each SWD is subtracted from the
corresponding interval of the inter-jerks period.
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ËÌÚÂ‚‡ÎÓ‚ ÏÂÊ‰Û ‚Á‰‡„Ë‚‡ÌËflÏË ÓÍ‡Á˚‚‡ÂÚÒfl
Ú‡ÍËÏ ÊÂ, Í‡Í ÔË ÓÚÒÛÚÒÚ‚ËË SWD ÏÂÊ‰Û ÌËÏË.
ùÚÓÚ ÂÁÛÎ¸Ú‡Ú ÔÓÍ‡Á˚‚‡ÂÚ, ˜ÚÓ ‚Ó ‚ÂÏfl ‡Áfl‰‡
‡Á‚ËÚËÂ ÔÓˆÂÒÒ‡, ÔË‚Ó‰fl˘Â„Ó Í ‚Á‰‡„Ë‚‡ÌË˛,
ÓÒÚ‡Ì‡‚ÎË‚‡ÂÚÒfl Ì‡ ‚ÂÏfl ‡Áfl‰‡. èÓ ÓÍÓÌ˜‡ÌËË
‡Áfl‰‡ ÔÓˆÂÒÒ ‡Á‚Ë‚‡ÂÚÒfl ÌÂ Ò Ì‡˜‡Î¸ÌÓ„Ó ÛÓ‚-
Ìfl ‚ÓÁ·ÛÊ‰ÂÌËfl, ‡ Ò ÚÓ„Ó ÛÓ‚Ìfl, Ì‡ ÍÓÚÓÓÏ Â„Ó
ÓÒÚ‡ÌÓ‚ËÎ ‡Áfl‰.

ê‡·ÓÚ‡ ‚˚ÔÓÎÌÂÌ‡ ÔË ÔÓ‰‰ÂÊÍÂ êÓÒÒËÈÒÍÓ-
çË‰ÂÎ‡Ì‰ÒÍÓ„Ó „‡ÌÚ‡ (NWO-RFBR Grant 005-
RUS 99/2); êÓÒÒËÈÒÍÓ„Ó ÙÓÌ‰‡ ÙÛÌ‰‡ÏÂÌÚ‡Î¸Ì˚ı
ËÒÒÎÂ‰Ó‚‡ÌËÈ (ÔÓÂÍÚ “îÛÌ‰‡ÏÂÌÚ‡Î¸Ì‡fl Ì‡ÛÍ‡ –
ÏÂ‰ËˆËÌÂ 2005”).
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