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1

 

é‰ÌËÏ ËÁ ‚‡ÊÌ˚ı ˝Ú‡ÔÓ‚ ÍÎÓÌËÓ‚‡ÌËfl fl‚Îfl-
ÂÚÒfl ˝ÌÛÍÎÂ‡ˆËfl – Û‰‡ÎÂÌËÂ „ÂÌÂÚË˜ÂÒÍÓ„Ó Ï‡ÚÂ-
Ë‡Î‡ ÓÓˆËÚ‡. Ç Ì‡ÒÚÓfl˘ÂÂ ‚ÂÏfl ‰Îfl ˝ÌÛÍÎÂ‡ˆËË
ÓÓˆËÚÓ‚ ÏÎÂÍÓÔËÚ‡˛˘Ëı ÒÛ˘ÂÒÚ‚Û˛Ú ‰‚‡ ‡ÁÎË˜-
Ì˚ı ÔÓ‰ıÓ‰‡: ÏÂı‡ÌË˜ÂÒÍËÈ Ë ıËÏË˜ÂÒÍËÈ. åÂı‡-
ÌË˜ÂÒÍËÈ ÒÔÓÒÓ· Á‡ÍÎ˛˜‡ÂÚÒfl ‚ ËÁ‚ÎÂ˜ÂÌËË ıÓ-
ÏÓÒÓÏ ÔË ÔÓÏÓ˘Ë ÏËÍÓÔËÔÂÚÍË. ùÚÓÚ ÏÂÚÓ‰
Ò‚flÁ‡Ì Ò ‚˚ÒÓÍÓÈ ÒÚÂÔÂÌ¸˛ Ú‡‚Ï‡ÚË˜ÌÓÒÚË, ˜ÚÓ
ÒÌËÊ‡ÂÚ ˝ÙÙÂÍÚË‚ÌÓÒÚ¸ Ï‡ÌËÔÛÎflˆËË, ÍÓÏÂ ÚÓ-
„Ó, ÓÌ ‚ÂÒ¸Ï‡ ÚÛ‰ÓÂÏÓÍ Ë ÚÂ·ÛÂÚ ·ÓÎ¸¯Ó„Ó ÓÔ˚-
Ú‡ ÓÔÂ‡ÚÓ‡.

ç‡ ‰‡ÌÌ˚È ÏÓÏÂÌÚ ‰Îfl ıËÏË˜ÂÒÍÓÈ ˝ÌÛÍÎÂ‡-
ˆËË ËÒÔÓÎ¸ÁÛ˛ÚÒfl Ú‡ÍËÂ ‚Â˘ÂÒÚ‚‡, Í‡Í ̋ ÚÓÔÓÁË‰ –
ËÌ„Ë·ËÚÓ ÙÂÏÂÌÚ‡ ÚÓÔÓËÁÓÏÂ‡Á˚ 

 

II

 

, ÍÓÚÓ˚È
ÌÂÓ·ıÓ‰ËÏ ‰Îfl ‡Á‰ÂÎÂÌËfl, ÍÓÌ‰ÂÌÒ‡ˆËË Ë ‰ÂÍÓÌ-
‰ÂÌÒ‡ˆËË ıÓÏÓÒÓÏ ‚Ó ‚ÂÏfl ÏËÚÓÁ‡, ˆËÍÎÓ„ÂÍÒË-
ÏË‰ – ·ÎÓÍ‡ÚÓ ÒËÌÚÂÁ‡ ·ÂÎÍ‡ ‚ ˆËÚÓÔÎ‡ÁÏÂ, ‡
Ú‡ÍÊÂ ‰ÂÒÚ‡·ËÎËÁ‡ÚÓ˚ ÏËÍÓÚÛ·Ó˜ÂÍ ‰ÂÏÂÍÓÎ-
ˆËÌ Ë ÌÓÍÓ‰‡ÁÓÎ. Ç ÂÁÛÎ¸Ú‡ÚÂ ÔËÏÂÌÂÌËfl ıËÏË-
˜ÂÒÍËı ‚Â˘ÂÒÚ‚ „ÂÌÂÚË˜ÂÒÍËÈ Ï‡ÚÂË‡Î ÎË·Ó
ÓÒÚ‡ÂÚÒfl ‚ ÓÓˆËÚÂ-ÂˆËÔËÂÌÚÂ, ÌÂ ‚Ó‚ÎÂÍ‡flÒ¸ ‚
ÔÓÒÎÂ‰Û˛˘ÂÂ ‡Á‚ËÚËÂ ÂÍÓÌÒÚÛËÓ‚‡ÌÌÓ„Ó ˝Ï-
·ËÓÌ‡ (˝ÚÓÔÓÁË‰), ÎË·Ó ‚˚‰ÂÎflÂÚÒfl ‚ÏÂÒÚÂ Ò ÔÓ-
ÎflÌ˚Ï ÚÂÎ¸ˆÂÏ (‰ÂÏÂÍÓÎˆËÌ, ÌÓÍÓ‰‡ÁÓÎ, ˝ÚÓÔÓ-
ÁË‰ ‚ ÍÓÏ·ËÌ‡ˆËË Ò ˆËÍÎÓ„ÂÍÒËÏË‰ÓÏ). 

ùÚÓÔÓÁË‰ ‚ ÒÓ˜ÂÚ‡ÌËË Ò ˆËÍÎÓ„ÂÍÒËÏË‰ÓÏ ·˚Î
‚ÔÂ‚˚Â ËÒÔÓÎ¸ÁÓ‚‡Ì ‰Îfl ıËÏË˜ÂÒÍÓÈ ̋ ÌÛÍÎÂ‡ˆËË

 

1

 

ê‡·ÓÚ‡ ÔÓ‰‰ÂÊ‡Ì‡ Ö‚ÓÔÂÈÒÍËÏ ëÓ˛ÁÓÏ (ÔÓÂÍÚ EURA-
TOOLS, LSHGCT-2005-019015) Ë èÓ„‡ÏÏÓÈ “Berlin Pro-
gram to Support Equal Opportunities for Females in Research
and Teaching“.

 

ÓÓˆËÚÓ‚ Ï˚¯Ë Ì‡ ÒÚ‡‰ËË ÏÂÚ‡Ù‡Á˚ 

 

I

 

 (

 

Fulka

 

 

 

et

 

 

 

al

 

.,
1993). Ç ÂÁÛÎ¸Ú‡ÚÂ „ÂÌÂÚË˜ÂÒÍËÈ Ï‡ÚÂË‡Î ‚˚‰Â-
ÎflÎÒfl ‚ÏÂÒÚÂ Ò ÔÓÎflÌ˚Ï ÚÂÎ¸ˆÂÏ Ë ˝ÌÛÍÎÂËÓ-
‚‡ÌÌ˚ÏË ÓÍ‡Á‡ÎËÒ¸ 96% ÓÓˆËÚÓ‚. üÔÓÌÒÍËÂ Û˜Â-
Ì˚Â (

 

Elsheikh

 

 

 

et

 

 

 

al

 

., 1997), ÔËÏÂÌflfl ÒıÓ‰Ì˚È ÔÓ-
ÚÓÍÓÎ ‰Îfl ÔÓ‰„ÓÚÓ‚ÍË ˆËÚÓÔÎ‡ÒÚ‡, ÔÓÒÎÂ‰ËÎË
‡Á‚ËÚËÂ ÂÍÓÌÒÚÛËÓ‚‡ÌÌÓ„Ó ˝Ï·ËÓÌ‡ Ï˚¯Ë
‰Ó 4-ÍÎÂÚÓ˜ÌÓÈ ÒÚ‡‰ËË. í‡ ÊÂ „ÛÔÔ‡, ËÒÔÓÎ¸ÁÛfl
ÓÓˆËÚ˚ Ï˚¯Ë Ì‡ ÒÚ‡‰ËË ÏÂÚ‡Ù‡Á˚ 

 

II

 

 Ë ˝ÚÓÔÓÁË‰
·ÂÁ ‰Ó·‡‚ÎÂÌËfl ˆËÍÎÓ„ÂÍÒËÏË‰‡, Ì‡·Î˛‰‡Î‡ ‡Á-
‚ËÚËÂ ÂÍÓÌÒÚÛËÓ‚‡ÌÌÓ„Ó ˝Ï·ËÓÌ‡ ‰Ó ÒÚ‡‰ËË
·Î‡ÒÚÓˆËÒÚ˚, ıÓÚfl Ë Ò ÌËÁÍÓÈ ÒÚÂÔÂÌ¸˛ ˝ÙÙÂÍ-
ÚË‚ÌÓÒÚË (4%) (

 

Elsheikh

 

 

 

et

 

 

 

al

 

., 1998). Ç Í‡˜ÂÒÚ‚Â
Í

 

a

 

ËÓÔÎ‡ÒÚ

 

o

 

‚ ‚ Ó·ÓËı ÒÎÛ˜‡flı ÂÍÓÌÒÚÛËÓ‚‡-
ÌËfl ËÒÔÓÎ¸ÁÓ‚‡ÎË ·Î‡ÒÚÓÏÂ˚ 2-ÍÎÂÚÓ˜Ì˚ı ˝Ï-
·ËÓÌ

 

o

 

‚ Ï˚¯Ë.

èË ËÒÔÓÎ¸ÁÓ‚‡ÌËË ‰Îfl ˝ÌÛÍÎÂ‡ˆËË ÓÓˆËÚÓ‚
Ï˚¯Ë ‰ÂÏÂÍÓÎˆËÌ‡ (

 

Gasparrini

 

 

 

et

 

 

 

al

 

., 2003) ̋ ÙÙÂÍ-
ÚË‚ÌÓÒÚ¸ ÔÓˆÂ‰Û˚ ÒÓÒÚ‡‚ËÎ‡ ˜ÛÚ¸ ·ÓÎÂÂ 30%.
Å˚ÎÓ ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ ˆËÚÓÔÎ‡ÒÚ, ÔÓÎÛ˜ÂÌÌ˚È ‚ Â-
ÁÛÎ¸Ú‡ÚÂ ıËÏË˜ÂÒÍÓÈ ˝ÌÛÍÎÂ‡ˆËË ‰ÂÏÂÍÓÎˆËÌÓÏ,
ÒÔÓÒÓ·ÂÌ ÔÓ‰‰ÂÊË‚‡Ú¸ ‡Á‚ËÚËÂ fl‰‡ ˝Ï·ËÓ-
Ì‡Î¸ÌÓÈ ÒÚ‚ÓÎÓ‚ÓÈ ÍÎÂÚÍË, ıÓÚ¸ Ë Ò ÏÂÌ¸¯ÂÈ ˝Ù-
ÙÂÍÚË‚ÌÓÒÚ¸˛, ˜ÂÏ ˆËÚÓÔÎ‡ÒÚ, ÔÓÎÛ˜ÂÌÌ˚È ‚ Â-
ÁÛÎ¸Ú‡ÚÂ ÏÂı‡ÌË˜ÂÒÍÓÈ ˝ÌÛÍÎÂ‡ˆËË. 

ç‡ ÒÂ„Ó‰Ìfl¯ÌËÈ ‰ÂÌ¸ ËÒÒÎÂ‰Ó‚‡ÌËfl ÔÓ ÔËÏÂ-
ÌÂÌË˛ ıËÏË˜ÂÒÍÓÈ ˝ÌÛÍÎÂ‡ˆËË ÔÓ‚Ó‰ËÎËÒ¸ ÌÂ
ÚÓÎ¸ÍÓ Ì‡ Ï˚¯‡ı, ÌÓ Ë Ì‡ Ò‚ËÌ¸flı, ÍÓÓ‚‡ı, ÍÓ-
ÎËÍ‡ı. 

í‡Í, ‚ ‡·ÓÚÂ ÔÓ ÂÍÓÌÒÚÛËÓ‚‡ÌË˛ ÓÓˆËÚÓ‚
Ò‚ËÌ¸Ë ÔË ËÒÔÓÎ¸ÁÓ‚‡ÌËË ‰ÂÏÂÍÓÎˆËÌ‡ ‰Îfl ıËÏË-

 

ùÏ·ËÓÎÓ„Ëfl ÏÎÂÍÓÔËÚ‡˛˘Ëı

 

èÓÎÛ˜ÂÌËÂ ‰‚ÛıÍÎÂÚÓ˜Ì˚ı ÂÍÓÌÒÚÛËÓ‚‡ÌÌ˚ı 

˝Ï·ËÓÌÓ‚ Í˚Ò˚ ÔÓÒÎÂ ıËÏË˜ÂÒÍÓÈ ËÌ‡ÍÚË‚‡ˆËË 

˝ÚÓÔÓÁË‰ÓÏ ıÓÏÓÒÓÏ ÓÓˆËÚÓ‚ Ì‡ ÒÚ‡‰ËË ÏÂÚ‡Ù‡Á˚ 

 

II

 

1

 

© 2008 „.   û. Ä. á‡ÈˆÂ‚‡*

 

,

 

**, å. Å‡‰Â*, Ä. ë. äË‚Óı‡˜ÂÌÍÓ*

 

*ñÂÌÚ ÏÓÎÂÍÛÎflÌÓÈ ÏÂ‰ËˆËÌ˚ ËÏ. å‡ÍÒ‡ ÑÂÎ¸·˛Í‡
13125 ÉÂÏ‡ÌËfl, ÅÂÎËÌ, ÛÎ. êÓ·ÂÚ-êÂÒÒÂÎ¸, ‰.10

** àÌÒÚËÚÛÚ ˆËÚÓÎÓ„ËË êÄç
194064 ë‡ÌÍÚ-èÂÚÂ·Û„, íËıÓÂˆÍËÈ Ô., ‰. 4

 

E

 

-

 

mail

 

: 

 

zaitsewa

 

@

 

hotmail

 

.

 

com

 

èÓÒÚÛÔËÎ‡ ‚ Â‰‡ÍˆË˛ 11.02.08 „.
éÍÓÌ˜‡ÚÂÎ¸Ì˚È ‚‡Ë‡ÌÚ ÔÓÎÛ˜ÂÌ 14.04.08 „.

 

àÒÒÎÂ‰Ó‚‡Ì‡ ‚ÓÁÏÓÊÌÓÒÚ¸ ÔËÏÂÌÂÌËfl ˝ÚÓÔÓÁË‰‡ ‰Îfl ıËÏË˜ÂÒÍÓÈ ˝ÌÛÍÎÂ‡ˆËË ÓÓˆËÚÓ‚ Í˚Ò. èÓ-
‚Â‰ÂÌ Ò‡‚ÌËÚÂÎ¸Ì˚È ‡Ì‡ÎËÁ ̋ ÙÙÂÍÚË‚ÌÓÒÚË ÂÍÓÌÒÚÛËÓ‚‡ÌËfl ÔÓÒÎÂ ıËÏË˜ÂÒÍÓÈ Ë ÏÂı‡ÌË˜ÂÒÍÓÈ
˝ÌÛÍÎÂ‡ˆËË. èÓÎÛ˜ÂÌÌ˚Â ÂÁÛÎ¸Ú‡Ú˚ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Û˛Ú Ó Ô‡ÍÚË˜ÂÒÍË Ó‰ËÌ‡ÍÓ‚ÓÈ ÊËÁÌÂÒÔÓÒÓ·ÌÓ-
ÒÚË ÂÍÓÌÒÚÛËÓ‚‡ÌÌ˚ı ˝Ï·ËÓÌÓ‚ Í˚Ò, ÌÂÁ‡‚ËÒËÏÓ ÓÚ ÏÂÚÓ‰‡ ˝ÌÛÍÎÂ‡ˆËË.

 

äÎ˛˜Â‚˚Â ÒÎÓ‚‡

 

: ˝ÌÛÍÎÂ‡ˆËfl, ˝ÚÓÔÓÁË‰, ‡Á‚ËÚËÂ 

 

in

 

 

 

vitro

 

, ÂÍÓÌÒÚÛËÓ‚‡ÌÌ˚È ˝Ï·ËÓÌ Í˚Ò˚. 
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˜ÂÒÍÓÈ ˝ÌÛÍÎÂ‡ˆËË ÓÓˆËÚÓ‚ (˝ÙÙÂÍÚË‚ÌÓÒÚ¸ ÓÍÓ-
ÎÓ 90%) ÔÓÎÛ˜ÂÌ˚ ÍÎÓÌËÓ‚‡ÌÌ˚Â ÊË‚ÓÚÌ˚Â
(

 

Yin

 

 

 

et

 

 

 

al

 

., 2002

 

b

 

). èÓÔ˚ÚÍ‡ ıËÏË˜ÂÒÍÓÈ ˝ÌÛÍÎÂ‡-
ˆËË ÓÓˆËÚÓ‚ Ò‚ËÌ¸Ë ÔË ÔÓÏÓ˘Ë ˝ÚÓÔÓÁË‰‡ ‚ ÒÓ-
˜ÂÚ‡ÌËË Ò ̂ ËÍÎÓ„ÂÍÒËÏË‰ÓÏ Ì‡ ÒÚ‡‰ËË ÏÂÚ‡Ù‡Á˚ 

 

I

 

·˚Î‡ ÔÂ‰ÔËÌflÚ‡ Í‡Ì‡‰ÒÍËÏË Û˜ÂÌ˚ÏË (

 

Savard

 

 

 

et
al

 

., 2004), Ó‰Ì‡ÍÓ ˝ÙÙÂÍÚË‚ÌÓÒÚ¸ ˝ÌÛÍÎÂ‡ˆËË ÓÍ‡-
Á‡Î‡Ò¸ ‰ÓÒÚ‡ÚÓ˜ÌÓ ÌËÁÍÓÈ, ÓÍÓÎÓ 40%. èË ̋ ÌÛÍÎÂ-
‡ˆËË ÓÓˆËÚÓ‚ Ó‚ˆ˚ ‰ÂÏÂÍÓÎˆËÌÓÏ Ì‡ ÒÚ‡‰ËË ÏÂÚ‡-
Ù‡Á˚ 

 

I

 

 ÍÓÎË˜ÂÒÚ‚Ó ˝ÌÛÍÎÂËÓ‚‡ÌÌ˚ı ÓÓˆËÚÓ‚ ÒÓ-
ÒÚ‡‚ËÎÓ 58% (

 

Hou

 

 

 

et

 

 

 

al

 

., 2006). Ç ‡·ÓÚÂ flÔÓÌÒÍËı
Û˜ÂÌ˚ı (

 

Yin

 

 

 

et

 

 

 

al

 

., 2002

 

a

 

) ÒÓÓ·˘‡ÎÓÒ¸ Ó· ËÏÔÎ‡ÌÚ‡-
ˆËË ÍÎÓÌËÓ‚‡ÌÌ˚ı ˝Ï·ËÓÌÓ‚ ÍÓÎËÍ‡, ˝ÌÛÍÎÂ‡-
ˆËfl ÓÓˆËÚÓ‚ ÍÓÚÓ˚ı Ú‡ÍÊÂ ÔÓËÁ‚Ó‰ËÎ‡Ò¸ ‰ÂÏÂ-
ÍÓÎˆËÌÓÏ Ì‡ ÒÚ‡‰ËË ÏÂÚ‡Ù‡Á˚ 

 

I

 

. ïËÏË˜ÂÒÍ‡fl ̋ ÌÛÍ-
ÎÂ‡ˆËfl ÔË ÔÓÏÓ˘Ë ‰ÂÏÂÍÓÎˆËÌ‡ ÓÍ‡Á‡Î‡Ò¸ ˝Ù-
ÙÂÍÚË‚Ì‡ Ë ‰Îfl ÔÓ‰„ÓÚÓ‚ÍË ˆËÚÓÔÎ‡ÒÚ‡ ‚ ‡·ÓÚÂ ÔÓ
ÒÓÏ‡ÚË˜ÂÒÍÓÏÛ ÍÎÓÌËÓ‚‡ÌË˛ ÍÓÓ‚˚, ÔÓˆÂÌÚ
˝ÌÛÍÎÂËÓ‚‡ÌÌ˚ı ÓÓˆËÚÓ‚ ÔË ̋ ÚÓÏ ÒÓÒÚ‡‚ËÎ ÓÍÓÎÓ
90, ‡ ÍÎÓÌËÓ‚‡ÌÌ˚ı ·Î‡ÒÚÓˆËÒÚ – 19 (

 

Russell

 

 

 

et

 

 

 

al

 

.,
2005). àÁ ‚˚¯ÂÔÂÂ˜ËÒÎÂÌÌ˚ı Ù‡ÍÚÓ‚ ‚Ë‰ÌÓ, ˜ÚÓ
˝ÙÙÂÍÚË‚ÌÓÒÚ¸ ıËÏË˜ÂÒÍÓÈ ˝ÌÛÍÎÂ‡ˆËË, ‡ Ú‡ÍÊÂ
‡Á‚ËÚËÂ ÂÍÓÌÒÚÛËÓ‚‡ÌÌ˚ı ˝Ï·ËÓÌÓ‚ ÒÛ˘Â-
ÒÚ‚ÂÌÌÓ ‚‡¸ËÛ˛Ú ÓÚ ‚Ë‰‡ Í ‚Ë‰Û. ÇË‰Ó‚˚Â ÓÒÓ·ÂÌ-
ÌÓÒÚË ÚÂ·Û˛Ú ÓÔÚËÏËÁ‡ˆËË ÔÓÚÓÍÓÎ‡ ıËÏË˜ÂÒÍÓÈ
˝ÌÛÍÎÂ‡ˆËË ‰Îfl Í‡Ê‰Ó„Ó ÍÓÌÍÂÚÌÓ„Ó ÒÎÛ˜‡fl. 

éÒÓ·ÂÌÌÓÒÚ¸˛ ÓÓˆËÚÓ‚ Í˚Ò fl‚ÎflÂÚÒfl ÚÓ, ˜ÚÓ
ÔÂ‚ÓÂ ÔÓÎflÌÓÂ ÚÂÎ¸ˆÂ Ì‡·Î˛‰‡ÂÚÒfl ÎË¯¸ Û 1%
Ó‚ÛÎËÓ‚‡‚¯Ëı ÓÓˆËÚÓ‚ (

 

Iannaccone

 

 

 

et

 

 

 

al

 

., 2001).
ùÚÓ ‰ÂÎ‡ÂÚ ÌÂ‚ÓÁÏÓÊÌ˚Ï ËÒÔÓÎ¸ÁÓ‚‡Ú¸ Â„Ó ‚ Í‡-
˜ÂÒÚ‚Â Ï‡ÍÂ

 

a

 

 ÏÂÒÚÓÔÓÎÓÊÂÌËfl ÏÂÚ‡Ù‡ÁÌÓÈ
ÔÎ‡ÒÚËÌÍË 

 

II

 

 ÔË ÏÂı‡ÌË˜ÂÒÍÓÈ ˝ÌÛÍÎÂ‡ˆËË, ˜ÚÓ
Á‡ÚÛ‰ÌflÂÚ ˝ÌÛÍÎÂ‡ˆË˛ ·ÓÎ¸¯Ëı „ÛÔÔ ÓÓˆËÚÓ‚.
ïËÏË˜ÂÒÍËÈ ÒÔÓÒÓ· ÔË‚ÎÂÍ‡ÚÂÎÂÌ ‚ÓÁÏÓÊÌÓ-
ÒÚ¸˛ ÒÛ˘ÂÒÚ‚ÂÌÌÓ ÛÔÓÒÚËÚ¸ Ë ÛÒÍÓËÚ¸ ÔÓˆÂ‰Û-
Û ̋ ÌÛÍÎÂ‡ˆËË. ç‡ ‰‡ÌÌ˚È ÏÓÏÂÌÚ Í‡Í‡fl-ÎË·Ó ËÌ-
ÙÓÏ‡ˆËfl Ó ıËÏË˜ÂÒÍÓÈ ˝ÌÛÍÎÂ‡ˆËË ÓÓˆËÚÓ‚
Í˚Ò ‚ ÎËÚÂ‡ÚÛÂ ÓÚÒÛÚÒÚ‚ÛÂÚ.

ñÂÎ¸ ‡·ÓÚ˚ – ËÁÛ˜ÂÌËÂ ‚ÓÁÏÓÊÌÓÒÚË ÔËÏÂ-
ÌÂÌËfl ˝ÚÓÔÓÁË‰‡ ‰Îfl ıËÏË˜ÂÒÍÓÈ ˝ÌÛÍÎÂ‡ˆËË
ÓÓˆËÚÓ‚ Í˚Ò Ì‡ ÒÚ‡‰ËË ÏÂÚ‡Ù‡Á˚ 

 

II

 

, ‡ Ú‡ÍÊÂ
Ò‡‚ÌÂÌËÂ ÒÔÓÒÓ·ÌÓÒÚË Í ‡Á‚ËÚË˛ ÂÍÓÌÒÚÛË-
Ó‚‡ÌÌ˚ı ̋ Ï·ËÓÌÓ‚ ÔÓÒÎÂ ÏÂı‡ÌË˜ÂÒÍÓÈ Ë ıËÏË-
˜ÂÒÍÓÈ ˝ÌÛÍÎÂ‡ˆËË. 

 

å‡ÚÂË‡Î Ë ÏÂÚÓ‰ËÍ‡

 

éÓˆËÚ˚ ÔÓÎÛ˜‡ÎË ÓÚ ÒÛÔÂÓ‚ÛÎËÓ‚‡‚¯Ëı Ò‡-
ÏÓÍ Í˚Ò ÎËÌËË 

 

SD

 

 ‚ ‚ÓÁ‡ÒÚÂ 21–28 ÒÛÚ. ÑÎfl ‚˚-
Á˚‚‡ÌËfl ÒÛÔÂÓ‚ÛÎflˆËË ÊË‚ÓÚÌ˚Ï ‚ÌÛÚË·˛-
¯ËÌÌÓ ‚‚Ó‰ËÎË 15 åÖ „ÓÌ‡‰ÓÚÓÔËÌ‡ Ò˚‚ÓÓÚÍË
ÊÂÂ·ÓÈ ÍÓ·˚Î˚, ‡ ̃ ÂÂÁ 45–50 ̃  30 åÖ ıÓËÓÌË-
˜ÂÒÍÓ„Ó „ÓÌ‡‰ÓÚÓÔËÌ‡ ˜ÂÎÓ‚ÂÍ‡ (ïÉó; ÔÂÔ‡‡-
Ú˚ ÙËÏ˚ “

 

Intervet

 

”, ÉÂÏ‡ÌËfl; ‰‡ÎÂÂ ËÒÔÓÎ¸ÁÓ-
‚‡ÎË ÔÂÔ‡‡Ú˚ ÙËÏ˚ “

 

Sigma

 

”, ëòÄ). óÂÂÁ
20–23 ˜ ÔÓÒÎÂ ËÌ˙ÂÍˆËË ïÉó ÓÓˆËÚ˚ ËÁ‚ÎÂÍ‡ÎË
ËÁ flÈˆÂ‚Ó‰Ó‚ Ë ÔÓÏÂ˘‡ÎË Ì‡ 5 ÏËÌ ‚ ÒÂ‰Û å16,
ÒÓ‰ÂÊ‡˘Û˛ 0.1% „Ë‡ÎÛÓÌË‰‡Á˚, ‰Îfl ÓÒ‚Ó·ÓÊ-
‰ÂÌËfl ÓÚ ÍÛÏÛÎ˛ÒÌ˚ı ÍÎÂÚÓÍ. 

ÑÎfl ıËÏË˜ÂÒÍÓÈ ˝ÌÛÍÎÂ‡ˆËË ‚ Í‡˜ÂÒÚ‚Â ·ÎÓÍ‡-
ÚÓ‡ „ÂÌÂÚË˜ÂÒÍÓ„Ó Ï‡ÚÂË‡Î‡ ·˚Î ËÒÔÓÎ¸ÁÓ‚‡Ì
˝ÚÓÔÓÁË‰ ‚ ÍÓÌˆÂÌÚ‡ˆËË 50 ÏÍ„ Ì‡ 1 ÏÎ ‚ ÒÂ‰Â
å16. ÑÎfl ‡ÒÚ‚ÓÂÌËfl ˝ÚÓÔÓÁË‰‡ ËÒÔÓÎ¸ÁÓ‚‡ÎË
‰ËÏÂÚËÎÒÛÎ¸ÙÓÍÒË‰ (Ñåëé). éÓˆËÚ˚ Ì‡ıÓ‰Ë-
ÎËÒ¸ ‚ ‡ÒÚ‚ÓÂ ˝ÚÓÔÓÁË‰‡ 1.5, 2.5, 4 ËÎË 6 ˜, Á‡ÚÂÏ
Ëı ÓÚÏ˚‚‡ÎË ‚ ÚÂ˜ÂÌËÂ 5 ÏËÌ ‚ 1 å ‡ÒÚ‚ÓÂ Ò‡ı‡-
ÓÁ˚. äÓÌÚÓÎÂÏ ÒÎÛÊËÎË ÓÓˆËÚ˚, ËÌÍÛ·ËÓ‚‡Ì-
Ì˚Â ‚ ÒÂ‰Â å16 Ò Ñåëé. èË ÏÂı‡ÌË˜ÂÒÍÓÈ
˝ÌÛÍÎÂ‡ˆËË Û‰‡ÎÂÌËÂ „ÂÌÂÚË˜ÂÒÍÓ„Ó Ï‡ÚÂË‡Î‡
ÓÓˆËÚ‡ (Ó·Î‡ÒÚ¸ „Û¯Â‚Ë‰ÌÓ„Ó ‚˚Ôfl˜Ë‚‡ÌËfl) ÓÒÛ-
˘ÂÒÚ‚ÎflÎË Ò ÔÓÏÓ˘¸˛ ÏËÍÓÔËÔÂÚÍË ‚ ÒÂ‰Â å2,
ÒÓ‰ÂÊ‡˘ÂÈ 5 ÏÍ„/ÏÎ ˆËÚÓı

 

a

 

Î

 

a

 

ÁËÌ‡ Å. èË ˝ÚÓÏ
ÏÂÚ‡Ù‡ÁÌÛ˛ ÔÎ‡ÒÚËÌÍÛ Û‰‡ÎflÎË ‚ÏÂÒÚÂ Ò ˜‡ÒÚ¸˛
ˆËÚÓÔÎ‡ÁÏ˚. äÓÌÚÓÎÂÏ Í‡˜ÂÒÚ‚‡ ˝ÌÛÍÎÂ‡ˆËË ÒÎÛ-
ÊËÎÓ ÓÍ‡¯Ë‚‡ÌËÂ ÓÓÔÎ‡ÒÚÓ‚ Í‡ÒËÚÂÎÂÏ ïÂıÒÚ
33342 Ë Í‡ÚÍÓ‚ÂÏÂÌÌÓÂ, ‚ ÚÂ˜ÂÌËÂ 5 Ò, ÛÎ¸Ú‡ÙËÓ-
ÎÂÚÓ‚ÓÂ Ó·ÎÛ˜ÂÌËÂ, ˜ÚÓ ÔÓÁ‚ÓÎËÎÓ ÓÚ·‡ÍÓ‚˚‚‡Ú¸
ÌÂ˝ÌÛÍÎÂËÓ‚‡ÌÌ˚Â ÓÓˆËÚ˚. Ç Í‡˜ÂÒÚ‚Â ‰ÓÌÓ‡ „Â-
ÌÂÚË˜ÂÒÍÓÈ ËÌÙÓÏ‡ˆËË ËÒÔÓÎ¸ÁÓ‚‡ÎË ÍÛÏÛÎ˛ÒÌÛ˛
ÍÎÂÚÍÛ, ‚‚Ó‰ËÏÛ˛ ÔÓ‰ 

 

zona

 

 

 

pellucida

 

 ̋ ÌÛÍÎÂËÓ‚‡ÌÌÓ-
„Ó ÓÓˆËÚ‡. ÑÎfl ÒÎËflÌËfl ˆËÚÓÔÎ‡ÁÏ‡ÚË˜ÂÒÍËı ÏÂÏ-
·‡Ì ÍÛÏÛÎ˛ÒÌÓÈ ÍÎÂÚÍË Ë ÓÓˆËÚ‡ ËÒÔÓÎ¸ÁÓ‚‡ÎË
˝ÎÂÍÚÓËÏÔÛÎ¸Ò (

 

Krivokharchenko

 

 

 

et

 

 

 

al

 

., 2002). ë ˝ÚÓÈ
ˆÂÎ¸˛ ÂÍÓÌÒÚÛËÓ‚‡ÌÌ˚Â ÓÓˆËÚ˚ ÔÂ‰‚‡ËÚÂÎ¸ÌÓ
ÔÓÏÂ˘‡ÎË ‚ ÒÂ‰Û ‰Îfl ÒÎËflÌËfl, ÒÓÒÚÓfl˘Û˛ ËÁ 0.3 å
Ï‡ÌËÚÓÎ‡, 0.1 Ï

 

M

 

 

 

MgCl

 

2

 

 Ë 0.1 Ï

 

M

 

 

 

CaCl

 

2

 

, Ì‡ 1–2 ÏËÌ, ‡
Á‡ÚÂÏ ÔÂÂÌÓÒËÎË ‚ Í‡ÏÂÛ ‰Îfl ÒÎËflÌËfl ‚ ÚÛ ÊÂ ÒÂ‰Û
ÏÂÊ‰Û ˝ÎÂÍÚÓ‰‡ÏË. ç‡ ÔÂ‚ÓÏ ˝Ú‡ÔÂ ÔË ÔÓÏÓ˘Ë
ËÏÔÛÎ¸ÒÌÓ„Ó „ÂÌÂ‡ÚÓ‡ 

 

GI

 

-2 (èÛ˘ËÌÓ, êÓÒÒËfl) ËÒ-
ÔÓÎ¸ÁÓ‚‡ÎË ÔÂÂÏÂÌÌÓÂ ˝ÎÂÍÚË˜ÂÒÍÓÂ ÔÓÎÂ (8 Ç,
500 ÍÉˆ, 10 Ò), Ì‡ ‚ÚÓÓÏ – ‰‚‡ ˝ÎÂÍÚÓËÏÔÛÎ¸Ò‡
(60 Ç, 20 ÏÒ) Ò Ô‡ÛÁÓÈ ÏÂÊ‰Û ÌËÏË ‚ 100 ÏÒ. 

ÑÎfl Ô‡ÚÂÌÓ„ÂÌÂÚË˜ÂÒÍÓÈ ‡ÍÚË‚‡ˆËË ÓÓˆËÚ˚
ÍÛÎ¸ÚË‚ËÓ‚‡ÎË ‚ ËÌÍÛ·‡ÚÓÂ ‚ ÒÂ‰Â å16 ·ÂÁ
ËÓÌÓ‚ 

 

Ca

 

2+

 

 Ë 

 

Mg

 

2+

 

, ÒÓ‰ÂÊ‡˘ÂÈ 2 Ï

 

M

 

 

 

Sr

 

2+

 

, ‚ ÚÂ˜Â-
ÌËÂ 20 ÏËÌ ÔË ÚÂÏÔÂ‡ÚÛÂ 37°

 

C

 

 Ë ‡ÚÏÓÒÙÂÂ Ò
5% Û„ÎÂÍËÒÎÓ„Ó „‡Á‡ (

 

Krivokharchenko

 

 

 

et

 

 

 

al

 

., 2003).
ùÙÙÂÍÚË‚ÌÓÒÚ¸ ‡ÍÚË‚‡ˆËË ÓˆÂÌË‚‡ÎË ˜ÂÂÁ 10–12 ˜.
ÑÎfl ˝ÚÓ„Ó ÓÓˆËÚ˚ ËÒÒÎÂ‰Ó‚‡ÎË Ò ÔÓÏÓ˘¸˛ ËÌ‚Â-
ÚËÓ‚‡ÌÌÓ„Ó ÏËÍÓÒÍÓÔ‡ Ò ÓÔÚËÍÓÈ çÓÏ‡ÒÍÓ„Ó
(“

 

Leika

 

”, ÉÂÏ‡ÌËfl). ÄÍÚË‚ËÓ‚‡ÌÌ˚ÏË Ò˜ËÚ‡ÎË
ÓÓˆËÚ˚ Ò ‚Ë‰ËÏ˚ÏË ÔÓÌÛÍÎÂÛÒ‡ÏË. óÂÂÁ 24 ̃  ÓˆÂ-
ÌË‚‡ÎË ÒÔÓÒÓ·ÌÓÒÚ¸ ÓÓˆËÚÓ‚ Í ‰‡Î¸ÌÂÈ¯ÂÏÛ ‡Á‚Ë-
ÚË˛ ‚ ÒÂ‰Â 

 

mR

 

1

 

ECM

 

 (

 

Miyoshi

 

 

 

et

 

 

 

al

 

., 1997).
èÓÎÛ˜ÂÌÌ˚Â ÂÁÛÎ¸Ú‡Ú˚ Ó·‡·‡Ú˚‚‡ÎË ÒÚ‡ÚË-

ÒÚË˜ÂÒÍË Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ 

 

t

 

-ÍËÚÂËfl ëÚ¸˛‰ÂÌÚ‡.

 

êÂÁÛÎ¸Ú‡Ú˚

 

Ç ÔÂ‚ÓÈ ÒÂËË ÓÔ˚ÚÓ‚ ËÁÛ˜‡ÎË ‚ÎËflÌËÂ ˝ÚÓ-
ÔÓÁË‰‡ Ì‡ Ô‡ÚÂÌÓ„ÂÌÂÚË˜ÂÒÍÛ˛ ‡ÍÚË‚‡ˆË˛ ÓÓˆË-
ÚÓ‚ Í˚Ò Ë Ì‡ ÔÓÒÎÂ‰Û˛˘ÂÂ ‡Á‚ËÚËÂ ÔÓÎÛ˜ÂÌÌ˚ı
Ô‡ÚÂÌÓ„ÂÌÂÚË˜ÂÒÍËı ˝Ï·ËÓÌÓ‚. ä‡Í ‚Ë‰ÌÓ ËÁ
Ú‡·Î. 1, ̋ ÚÓÔÓÁË‰ Ô‡ÍÚË˜ÂÒÍË ÌÂ ‚ÎËflÎ Ì‡ ÒÔÓÒÓ·-
ÌÓÒÚ¸ ÓÓˆËÚÓ‚ Í Ô‡ÚÂÌÓ„ÂÌÂÚË˜ÂÒÍÓÈ ‡ÍÚË‚‡ˆËË.
çÂÁ‡‚ËÒËÏÓ ÓÚ ÔÓ‰ÓÎÊËÚÂÎ¸ÌÓÒÚË ËÌÍÛ·‡ˆËË
ÓÍÓÎÓ 90% ÓÓˆËÚÓ‚ ÒÙÓÏËÓ‚‡ÎË ÔÓÌÛÍÎÂÛÒ˚,
‡ÁÎË˜Ëfl ÏÂÊ‰Û „ÛÔÔ‡ÏË ÌÂ‰ÓÒÚÓ‚ÂÌ˚. Ç ÚÓ ÊÂ
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á‡ÈˆÂ‚‡ 

 

Ë ‰

 

.

 

‚ÂÏfl ÔË Û‚ÂÎË˜ÂÌËË ÔÓ‰ÓÎÊËÚÂÎ¸ÌÓÒÚË ‚ÓÁ-
‰ÂÈÒÚ‚Ëfl ˝ÚÓÔÓÁË‰‡ Ò 1.5 ‰Ó 6 ˜ ÍÓÎË˜ÂÒÚ‚Ó 2-ÍÎÂ-
ÚÓ˜Ì˚ı Ô‡ÚÂÌÓ„ÂÌÂÚË˜ÂÒÍËı ̋ Ï·ËÓÌÓ‚ ÒÓÒÚ‡‚Ë-
ÎÓ: ÔË ‚ÓÁ‰ÂÈÒÚ‚ËË 1.5 ̃  – 19.8 (26/131), 2.5 ̃  – 9.2
(11/120), 4 ˜ – 4.2 (6/143) Ë 6 ˜ – 6.9% (11/160). Ç
ÍÓÌÚÓÎ¸ÌÓÈ ÊÂ „ÛÔÔÂ 83.8% (140/167) ‡ÍÚË‚ËÓ-
‚‡ÌÌ˚ı ÓÓˆËÚÓ‚ ‡Á‚ËÎËÒ¸ ‰Ó ˝ÚÓÈ ÒÚ‡‰ËË, ‡ÁÎË-
˜Ëfl ÔÓ Ò‡‚ÌÂÌË˛ Ò ÓÔ˚ÚÌ˚ÏË „ÛÔÔ‡ÏË ‰ÓÒÚÓ-
‚ÂÌ˚ (

 



 

 < 0.05). í‡ÍËÏ Ó·‡ÁÓÏ, ÍÛÎ¸ÚË‚ËÓ‚‡ÌËÂ
ÓÓˆËÚÓ‚ Í˚Ò˚ ‚ ÒÂ‰Â, ÒÓ‰ÂÊ‡˘ÂÈ ˝ÚÓÔÓÁË‰, ÌÂ
ÓÍ‡Á˚‚‡ÎÓ ‚ÎËflÌËfl Ì‡ Ëı ÒÔÓÒÓ·ÌÓÒÚ¸ Í ‡ÍÚË‚‡ˆËË
ÒÚÓÌˆËÂÏ. Ç ÚÓ ÊÂ ‚ÂÏfl ˝ÚÓÔÓÁË‰ Ô‡ÍÚË˜ÂÒÍË
ÔÓÎÌÓÒÚ¸˛ ·ÎÓÍËÓ‚‡Î ‰‡Î¸ÌÂÈ¯ÂÂ ‡Á‚ËÚËÂ ‡ÍÚË-
‚ËÓ‚‡ÌÌ˚ı ÓÓˆËÚÓ‚. 

ÇÓ ‚ÚÓÓÈ ÒÂËË ÓÔ˚ÚÓ‚ ÓˆÂÌË‚‡ÎË ‚ÓÁÏÓÊ-
ÌÓÒÚ¸ ÔËÏÂÌÂÌËfl ˝ÚÓÔÓÁË‰‡ ‰Îfl ˝ÌÛÍÎÂ‡ˆËË
ÓÓˆËÚÓ‚ Í˚Ò˚ ÔË ÂÍÓÌÒÚÛËÓ‚‡ÌËË. ä‡Í ‚Ë‰-
ÌÓ ËÁ Ú‡·Î. 2, ‰ËÌ‡ÏËÍ‡ ËÁÏÂÌÂÌËfl ÍÓÎË˜ÂÒÚ‚‡ ‚˚-
ÊË‚¯Ëı ˝Ï·ËÓÌÓ‚ ÓÚ ˝Ú‡Ô‡ Í ˝Ú‡ÔÛ ÂÍÓÌÒÚÛËÓ-
‚‡ÌËfl Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ÏÂı‡ÌË˜ÂÒÍÓÈ ˝ÌÛÍÎÂ‡ˆËË
ÒıÓ‰Ì‡ Ò Ú‡ÍÓ‚ÓÈ ÔË ıËÏË˜ÂÒÍÓÈ ˝ÌÛÍÎÂ‡ˆËË. í‡Í,
ÔÓˆÂÌÚ ‚˚ÊË‚¯Ëı ˝Ï·ËÓÌÓ‚ ÔÓÒÎÂ ÏÂı‡ÌË˜ÂÒÍÓÈ
˝ÌÛÍÎÂ‡ˆËË Ë ËÌ˙ÂÍˆËË ÍÛÏÛÎ˛ÒÌÓÈ ÍÎÂÚÍË ÒÓÒÚ‡-
‚ËÎ 54.9, ‡ ÔÓÒÎÂ ‚ÓÁ‰ÂÈÒÚ‚Ëfl ̋ ÚÓÔÓÁË‰‡ ‚ ÚÂ˜ÂÌËÂ 4 ̃

Ë ËÌ˙ÂÍˆËË ÍÛÏÛÎ˛ÒÌÓÈ ÍÎÂÚÍË – 68.2, ‡ÁÎË˜ËÂ
ÌÂ‰ÓÒÚÓ‚ÂÌÓ. èË ÂÍÓÌÒÚÛËÓ‚‡ÌËË Ò ËÒÔÓÎ¸-
ÁÓ‚‡ÌËÂÏ Í‡Í ÏÂı‡ÌË˜ÂÒÍÓÈ, Ú‡Í Ë ıËÏË˜ÂÒÍÓÈ
˝ÌÛÍÎÂ‡ˆËË ÍÓÎË˜ÂÒÚ‚Ó ‚˚ÊË‚¯Ëı ÂÍÓÌÒÚÛË-
Ó‚‡Ì˚ı ˝Ï·ËÓÌÓ‚ ÔÓÒÎÂ ‚ÓÁ‰ÂÈÒÚ‚Ëfl ˝ÎÂÍÚÓ-
ËÏÔÛÎ¸ÒÓÏ Ë ÒÚÓÌˆËÂÏ ‚ ÚÂ˜ÂÌËÂ 30 ÏËÌ ‰ÓÒÚÓ-
‚ÂÌÓ ÌÂ ‡ÁÎË˜‡ÂÚÒfl, ÒÓÒÚ‡‚Îflfl ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ
45.1 Ë 49.4%. èË ˝ÚÓÏ Û ˝Ï·ËÓÌÓ‚, ÔÓÎÛ˜ÂÌÌ˚ı
‚ ÂÁÛÎ¸Ú‡ÚÂ ÂÍÓÌÒÚÛËÓ‚‡ÌËfl Ò ÔÓÏÓ˘¸˛ ÏÂ-
ı‡ÌË˜ÂÒÍÓÈ ˝ÌÛÍÎÂ‡ˆËË, ÙÓÏËÓ‚‡ÎÒfl Ó‰ËÌ ‚Ë-
‰ËÏ˚È ÔÓÌÛÍÎÂÛÒ, ‚ ÚÓ ‚ÂÏfl Í‡Í Û ÂÍÓÌÒÚÛË-
Ó‚‡ÌÌ˚ı Ò ÔÓÏÓ˘¸˛ ıËÏË˜ÂÒÍÓÈ ˝ÌÛÍÎÂ‡ˆËË
ÙÓÏËÓ‚‡ÎËÒ¸ ‰‚‡ ‚Ë‰ËÏ˚ı ÔÓÌÛÍÎÂÛÒ‡: Ó‰ËÌ
ËÁ ÔÂÂÒ‡ÊÂÌÌÓ„Ó fl‰‡, ‡ ‰Û„ÓÈ – ËÁ ıÓÏ‡ÚËÌ‡
flÈˆÂÍÎÂÚÍË. ëÔÓÒÓ·ÌÓÒÚ¸ ÂÍÓÌÒÚÛËÓ‚‡ÌÌ˚ı
˝Ï·ËÓÌÓ‚ Í ‰Ó·ÎÂÌË˛ ·˚Î‡ Ú‡ÍÊÂ Ó‰ËÌ‡ÍÓ‚‡
ÔË Ó·ÓËı ÒÔÓÒÓ·‡ı ˝ÌÛÍÎÂ‡ˆËË: 16.2% ÔÓÒÎÂ ÏÂ-
ı‡ÌË˜ÂÒÍ

 

o

 

È ˝ÌÛÍÎÂ‡ˆËË Ë 16.5% – ÔÓÒÎÂ ˝ÌÛÍÎÂ‡-
ˆËË ˝ÚÓÔÓÁË‰ÓÏ.

 

é·ÒÛÊ‰ÂÌËÂ

 

è‡ÍÚË˜ÂÒÍË ‚Ó ‚ÒÂı ËÁ‚ÂÒÚÌ˚ı Ì‡ ÒÂ„Ó‰Ìfl¯-
ÌËÈ ‰ÂÌ¸ ËÒÒÎÂ‰Ó‚‡ÌËflı ÔÓ ıËÏË˜ÂÒÍÓÈ ˝ÌÛÍÎÂ‡-
ˆËË ıÓÏÓÒÓÏÌ˚È Ì‡·Ó ÍÎÂÚÍË ‚˚‰ÂÎflÎÒfl ‚ ‚Ë‰Â
ÔÓÎflÌÓ„Ó ÚÂÎ¸ˆ‡ (

 

Elsheikh

 

 

 

et

 

 

 

al

 

., 1997; 

 

Gasparrini
et

 

 

 

al

 

., 2003; 

 

Ibanez

 

 

 

et

 

 

 

al

 

., 2003; 

 

Savard

 

 et al., 2004).
ÇÏÂÒÚÂ Ò ÚÂÏ ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ ‚˚‰ÂÎÂÌËÂ ÔÓÎflÌÓ„Ó
ÚÂÎ¸ˆ‡, ‡ ‚ÏÂÒÚÂ Ò ÌËÏ Ë ‚ÒÂ„Ó „ÂÌÂÚË˜ÂÒÍÓ„Ó Ï‡-
ÚÂË‡Î‡ ÏÓÊÂÚ ·˚Ú¸ ‚ÂÏÂÌÌ˚Ï ÒÓ·˚ÚËÂÏ, ·ÂÁ
‚ÓÁ‰ÂÈÒÚ‚Ëfl ıËÏË˜ÂÒÍËÏ ‡„ÂÌÚÓÏ ıÓÏÓÒÓÏÌ˚È
Ì‡·Ó ÒÔÓÒÓ·ÂÌ ‚ÂÌÛÚ¸Òfl o·‡ÚÌÓ ‚ ˆËÚÓÔÎ‡ÒÚ
(Fulka et al., 2004; Gasparrini et al., 2003). 

å˚ ÔÓÎ‡„‡ÂÏ, ˜ÚÓ „Î‡‚Ì˚Ï ÍËÚÂËÂÏ ÛÒÔÂ¯-
ÌÓÈ ˝ÌÛÍÎÂ‡ˆËË fl‚ÎflÂÚÒfl ÌÂ‚Ó‚ÎÂ˜ÂÌËÂ „ÂÌÂÚË˜Â-
ÒÍÓ„Ó Ï‡ÚÂË‡Î‡ ÂˆËÔËÂÌÚÌÓÈ ÍÎÂÚÍË ‚ ‰‡Î¸ÌÂÈ-
¯ÂÂ ‡Á‚ËÚËÂ. 

ä‡Í ËÁ‚ÂÒÚÌÓ, ‰Îfl ÛÒÔÂ¯ÌÓ„Ó ÂÍÓÌÒÚÛËÓ‚‡-
ÌËfl ‚‡ÊÂÌ ÌÂ ÚÓÎ¸ÍÓ Ù‡ÍÚ ˝ÌÛÍÎÂ‡ˆËË ÓÓˆËÚ‡, ÌÓ
Ë ÒÔÓÒÓ·ÌÓÒÚ¸ ˆËÚÓÔÎ‡ÒÚ‡ ÔÓ‰‰ÂÊË‚‡Ú¸ ‡Á‚Ë-
ÚËÂ ‚ÌÂÒÂÌÌÓ„Ó „ÂÌÂÚË˜ÂÒÍÓ„Ó Ï‡ÚÂË‡Î‡. Ç Â-
ÁÛÎ¸Ú‡ÚÂ ÍÎÓÌËÓ‚‡ÌËfl Ï˚¯Ë Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ
˝ÚÓÔÓÁË‰‡ ‰Îfl ˝ÌÛÍÎÂ‡ˆËË ÓÓˆËÚ‡ ·ÂÁ Û‰‡ÎÂÌËfl
„ÂÌÂÚË˜ÂÒÍÓ„Ó Ï‡ÚÂË‡Î‡ Ë ·Î‡ÒÚÓÏÂo‚ ÔÓÁ‰ÌÂÈ

í‡·ÎËˆ‡ 1.  ÇÎËflÌËÂ ˝ÚÓÔÓÁË‰‡ Ì‡ Ô‡ÚÂÌÓ„ÂÌÂÚË˜Â-
ÒÍÛ˛ ‡ÍÚË‚‡ˆË˛ Ë ‡Á‚ËÚËÂ ÓÓˆËÚÓ‚ Í˚Ò

ÇÂÏfl ‚ÓÁ-
‰ÂÈÒÚ‚Ëfl, ˜

óËÒÎÓ ÄÍÚË‚ËÓ-
‚‡ÌÌ˚Â 

oÓˆËÚ˚, %*

ùÏ·ËÓÌ˚, 
‰ÓÒÚË„¯ËÂ 

2-ÍÎÂÚÓ˜ÌÓÈ 
ÒÚ‡‰ËË, %**

Í˚Ò ÓÓˆËÚÓ‚

1.5 4 148 88.5 (131/148) 19.8 (26/131)

2.5 3 134 89.6 (120/134) 9.2 (11/120)

4 6 163 87.7 (143/163) 4.2 (6/143)

6 6 172 93.0 (160/172) 6.9 (11/160)

äÓÌÚÓÎ¸ 
(Ñåëé), 6 

6 178 93.8 (167/178) 83.8 (140/167)

èËÏÂ˜‡ÌËÂ. Ç ÒÍÓ·Í‡ı ÛÍ‡Á‡ÌÓ: *ÓÚÌÓ¯ÂÌËÂ ̃ ËÒÎ‡ ÓÓˆËÚÓ‚,
ÔÂÂÊË‚¯Ëı ‡ÍÚË‚‡ˆË˛, Í Ó·˘ÂÏÛ ˜ËÒÎÛ ÓÓˆËÚÓ‚ ‚ „ÛÔÔÂ;
**ÓÚÌÓ¯ÂÌËÂ ˜ËÒÎ‡ ˝Ï·ËÓÌÓ‚ Í ˜ËÒÎÛ ÓÓˆËÚÓ‚, ÔÂÂÊË‚-
¯Ëı ‡ÍÚË‚‡ˆË˛.

í‡·ÎËˆ‡ 2.  Ç˚ÊË‚‡ÂÏÓÒÚ¸ ˝Ï·ËÓÌÓ‚ Í˚Ò Ì‡ ‡ÁÌ˚ı ˝Ú‡Ô‡ı ÂÍÓÌÒÚÛËÓ‚‡ÌËfl ÔË ËÒÔÓÎ¸ÁÓ‚‡ÌËË ıËÏË˜Â-
ÒÍÓÈ ËÎË ÏÂı‡ÌË˜ÂÒÍÓÈ ˝ÌÛÍÎÂ‡ˆËË

êÂÍÓÌÒÚÛËÓ-
‚‡ÌËÂ 

Ò ÔÓÏÓ˘¸˛ 
˝ÌÛÍÎÂ‡ˆËË

óËÒÎÓ 
ÓÓˆËÚÓ‚ 

Í˚Ò

 Ç˚ÊË‚¯ËÂ, %
é‰ÌÓÍÎÂÚÓ˜-

Ì˚Â ̋ Ï·ËÓÌ˚ Ò 
‚Ë‰ËÏ˚ÏË ÔÓ-
ÌÛÍÎÂÛÒ‡ÏË, %

2-äÎÂÚÓ˜Ì˚Â 
˝Ï·ËÓÌ˚, %

˝Ï·ËÓÌ˚ ÔÓÒÎÂ 
˝ÌÛÍÎÂ‡ˆËË Ë 

ËÌ˙ÂÍˆËË ÍÛÏÛ-
Î˛ÒÌÓÈ ÍÎÂÚÍË

ÓÓˆËÚ˚ ÔÓÒÎÂ 
‚ÓÁ‰ÂÈÒÚ‚Ëfl 

˝ÎÂÍÚÓËÏÔÛÎ¸-
ÒÓÏ

ÓÓˆËÚ˚ ÔÓÒÎÂ 
‚ÓÁ‰ÂÈÒÚ‚Ëfl 
ÒÚÓÌˆËÂÏ

åÂı‡ÌË˜ÂÒÍÓÈ 142 54.9a (78/142) 45.1a (64/142) 45.1a (64/142) 28.2a (40/142) 16.2a (23/142)

ïËÏË˜ÂÒÍÓÈ 85 68.2b (58/85) 49.4b (42/85) 49.4b (42/85) 43.5b (37/85) 16.5b (14/85)

èËÏÂ˜‡ÌËfl. a b ê‡ÁÎË˜Ëfl ÁÌ‡˜ÂÌËÈ ‚ ÔÂ‰ÂÎ‡ı ÒÚÓÎ·ˆÓ‚ ÌÂ‰ÓÒÚÓ‚ÂÌ˚; ‚ ÒÍÓ·Í‡ı – ÓÚÌÓ¯ÂÌËÂ ˜ËÒÎ‡ ‚˚ÊË‚¯Ëı ˝Ï·ËÓÌÓ‚
ËÎË ÓÓˆËÚÓ‚ Í Ó·˘ÂÏÛ ˜ËÒÎÛ ÓÓˆËÚÓ‚.
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2-ÍÎÂÚÓ˜ÌÓÈ ÒÚ‡‰ËË ‚ Í‡˜ÂÒÚ‚Â Í‡ËÓÔÎ‡ÒÚÓ‚ ·˚-
ÎË ÔÓÎÛ˜ÂÌ˚ ·Î‡ÒÚÓˆËÒÚ˚ Ò ˝ÙÙÂÍÚË‚ÌÓÒÚ¸˛ 4%
(Elsheikh et al., 1998). é‰Ì‡ÍÓ ‚ ˝ÚÓÈ ‡·ÓÚÂ ÓÚÒÛÚ-
ÒÚ‚ÛÂÚ ËÌÙÓÏ‡ˆËfl Ó ‚ÓÁ‰ÂÈÒÚ‚ËË ˝ÚÓÔÓÁË‰‡ Ì‡
Ô‡ÚÂÌÓ„ÂÌÂÚË˜ÂÒÍÛ˛ ‡ÍÚË‚‡ˆË˛ ÓÓˆËÚÓ‚ Ï˚¯Ë.

Ç Ì‡¯Ëı ˝ÍÒÔÂËÏÂÌÚ‡ı ËÁÛ˜‡ÎË ‚ÓÁÏÓÊÌÓÒÚ¸
ÔËÏÂÌÂÌËfl ˝ÚÓÔÓÁË‰‡ ‰Îfl ˝ÌÛÍÎÂ‡ˆËË ÓÓˆËÚÓ‚
Í˚Ò, Ì‡ıÓ‰fl˘ËıÒfl Ì‡ ÒÚ‡‰ËË ÏÂÚ‡Ù‡Á˚ II. àÌÍÛ-
·‡ˆËfl ÓÓˆËÚÓ‚ Í˚Ò ‚ ÚÂ˜ÂÌËÂ 4 ˜ ‚ ÒÂ‰Â, ÒÓ‰Â-
Ê‡˘ÂÈ ˝ÚÓÔÓÁË‰, ÌÂ ÓÍ‡Á˚‚‡Îa ‚ÎËflÌËfl Ì‡ Ô‡ÚÂ-
ÌÓ„ÂÌÂÚË˜ÂÒÍÛ˛ ‡ÍÚË‚‡ˆË˛ ÓÓˆËÚÓ‚ Ë ÙÓÏËÓ-
‚‡ÌËÂ ‚Ë‰ËÏ˚ı ÔÓÌÛÍÎÂÛÒÓ‚, ÌÓ ‚ÏÂÒÚÂ Ò ÚÂÏ
‚˚Á˚‚‡Î‡ Ì‡‰ÂÊÌÛ˛ ·ÎÓÍËÓ‚ÍÛ „ÂÌÂÚË˜ÂÒÍÓ„Ó
Ï‡ÚÂË‡Î‡. ÑÓÍ‡Á‡ÚÂÎ¸ÒÚ‚ÓÏ ÚÓ„Ó, ˜ÚÓ „ÂÌÂÚË˜Â-
ÒÍËÈ Ï‡ÚÂË‡Î ˝ÌÛÍÎÂËÓ‚‡ÌÌÓÈ Ú‡ÍËÏ Ó·‡ÁÓÏ
flÈˆÂÍÎÂÚÍË ÌÂ ÒÔÓÒÓ·ÂÌ Ó·ÂÒÔÂ˜Ë‚‡Ú¸ ‰‡Î¸ÌÂÈ-
¯ÂÂ ‡Á‚ËÚËÂ ˝Ï·ËÓÌ‡, fl‚ÎflÂÚÒfl Í‡ÈÌÂ ÌËÁÍËÈ
ÔÓˆÂÌÚ 2-ÍÎÂÚÓ˜Ì˚ı Ô‡ÚÂÌÓ„ÂÌÂÚË˜ÂÒÍËı ˝Ï-
·ËÓÌÓ‚ ÔÓÒÎÂ ‚ÓÁ‰ÂÈÒÚ‚Ëfl ˝ÚÓÔÓÁË‰‡ (4.2), ‚ ÚÓ
‚ÂÏfl Í‡Í ‚ ÍÓÌÚÓÎ¸ÌÓÈ „ÛÔÔÂ ˝Ú‡ ‚ÂÎË˜ËÌ‡ ÒÓ-
ÒÚ‡‚ÎflÂÚ 83.8. ì‚ÂÎË˜ÂÌËÂ ÔÓ‰ÓÎÊËÚÂÎ¸ÌÓÒÚË
‚ÓÁ‰ÂÈÒÚ‚Ëfl ˝ÚÓÔÓÁË‰ÓÏ ÌÂ ÔË‚ÂÎÓ Í ÔÓ‚˚¯Â-
ÌË˛ ˝ÙÙÂÍÚË‚ÌÓÒÚË ˝ÌÛÍÎÂ‡ˆËË. Ç ‰‡ÌÌÓÏ ÒÎÛ-
˜‡Â ÏÓÊÌÓ „Ó‚ÓËÚ¸ Ó ÙÛÌÍˆËÓÌ‡Î¸ÌÓÈ ˝ÌÛÍÎÂ‡-
ˆËË, Ú‡Í Í‡Í „ÂÌÂÚË˜ÂÒÍËÈ Ï‡ÚÂË‡Î, ÓÒÚ‡‚‡flÒ¸ ‚
ÓÓˆËÚÂ Ë ÒÓı‡Ìflfl ÒÔÓÒÓ·ÌÓÒÚ¸ Í ÙÓÏËÓ‚‡ÌË˛
ÔÓÌÛÍÎÂÛÒ‡, ÚÂflÂÚ ÒÔÓÒÓ·ÌÓÒÚ¸ Ó·ÂÒÔÂ˜Ë‚‡Ú¸
‰‡Î¸ÌÂÈ¯ÂÂ ‡Á‚ËÚËÂ. 

ç‡¯‡ ‡·ÓÚ‡ ÔÓÒ‚fl˘ÂÌ‡ ÔÓÎÛ˜ÂÌË˛ ÂÍÓÌ-
ÒÚÛËÓ‚‡ÌÌ˚ı ˝Ï·ËÓÌÓ‚ Í˚Ò˚ ÔÓÒÎÂ ıËÏË˜Â-
ÒÍÓÈ ˝ÌÛÍÎÂ‡ˆËË flÈˆÂÍÎÂÚÓÍ. Ç˚ÊË‚‡ÂÏÓÒÚ¸ ˝Ï-
·ËÓÌÓ‚ Í˚Ò ÓÚ ˝Ú‡Ô‡ Í ˝Ú‡ÔÛ ÂÍÓÌÒÚÛËÓ‚‡ÌËfl
Í‡Í ÔË ËÒÔÓÎ¸ÁÓ‚‡ÌËË ıËÏË˜ÂÒÍÓÈ ˝ÌÛÍÎÂ‡ˆËË
(˝ÚÓÔÓÁË‰), Ú‡Í Ë ÔË ÏÂı‡ÌË˜ÂÒÍÓÈ ˝ÌÛÍÎÂ‡ˆËË
ÔÂ‰ÒÚ‡‚ÎflÂÚ ÒÓ·ÓÈ ÒıÓÊÛ˛ Í‡ÚËÌÛ. çÂ ·˚ÎÓ ‚˚-
fl‚ÎÂÌÓ ‰ÓÒÚÓ‚ÂÌÓÈ ‡ÁÌËˆ˚ ‚ ÔÓˆÂÌÚÂ ‚˚ÊË‚-
¯Ëı ÔÓÒÎÂ ˝ÌÛÍÎÂ‡ˆËË Ë ËÌ˙ÂÍˆËË ÍÛÏÛÎ˛ÒÌÓÈ
ÍÎÂÚÍË ˝Ï·ËÓÌÓ‚, ÔÓÎÛ˜ÂÌÌ˚ı Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ
ıËÏË˜ÂÒÍÓÈ ËÎË ÏÂı‡ÌË˜ÂÒÍÓÈ ˝ÌÛÍÎÂ‡ˆËË. èÓÒÎÂ
‚ÓÁ‰ÂÈÒÚ‚Ëfl ˝ÎÂÍÚÓËÏÔÛÎ¸ÒÓÏ ‚˚ÊË‚‡ÂÏÓÒÚ¸ ˝Ï-
·ËÓÌÓ‚ ÔË ÂÍÓÌÒÚÛËÓ‚‡ÌËË Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ
˝ÚÓÔÓÁË‰‡ ·˚Î‡ Ú‡ÍÓÈ ÊÂ, Í‡Í ÔË ÂÍÓÌÒÚÛËÓ-
‚‡ÌËË Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ÏÂı‡ÌË˜ÂÒÍÓÈ ˝ÌÛÍÎÂ‡-
ˆËË. ÜËÁÌÂÒÔÓÒÓ·ÌÓÒÚ¸ ˝Ï·ËÓÌÓ‚ ÓÒÚ‡‚‡Î‡Ò¸ ÌÂ-
ËÁÏÂÌÌÓÈ ÔÓÒÎÂ ‚ÓÁ‰ÂÈÒÚ‚Ëfl ÒÚÓÌˆËÂÏ ÔË Ó·ÓËı
ÒÔÓÒÓ·‡ı ÂÍÓÌÒÚÛËÓ‚‡ÌËfl. ÑÓÎfl 2-ÍÎÂÚÓ˜Ì˚ı
ÂÍÓÌÒÚÛËÓ‚‡ÌÌ˚ı ˝Ï·ËÓÌÓ‚ Í˚Ò˚ Ô‡ÍÚË˜Â-
ÒÍË ‡‚Ì‡ Í‡Í ÔË ıËÏË˜ÂÒÍÓÈ, Ú‡Í Ë ÔË ÏÂı‡ÌË˜Â-
ÒÍÓÈ ˝ÌÛÍÎÂ‡ˆËË Ë ÒÓÒÚ‡‚ÎflÂÚ ÓÍÓÎÓ 16%. èË
˝ÚÓÏ ÂÍÓÌÒÚÛËÓ‚‡ÌÌ˚ı ̋ Ï·ËÓÌÓ‚, ‰ÓÒÚË„¯Ëı
2-ÍÎÂÚÓ˜ÌÓÈ ÒÚ‡‰ËË ÔÓÒÎÂ ıËÏË˜ÂÒÍÓÈ ˝ÌÛÍÎÂ‡-
ˆËË Ë ÔÂÂÒ‡‰ÍË fl‰‡ ÍÛÏÛÎ˛ÒÌÓÈ ÍÎÂÚÍË, ·˚ÎÓ
‰ÓÒÚÓ‚ÂÌÓ ·ÓÎ¸¯Â (16.5%), ˜ÂÏ ˝Ï·ËÓÌÓ‚, ÍÓ-
ÚÓ˚Ï ÌÂ ÔÂÂÒ‡ÊË‚‡ÎË ‰ÓÌÓÒÍËÈ „ÂÌÓÏ (4.2%).
ùÚÓ ÔÓ‰Ú‚ÂÊ‰‡ÂÚ Ì‡¯ ‚˚‚Ó‰ o ÙÛÌÍˆËÓÌ‡Î¸ÌÓÈ
ÌÂ‡ÍÚË‚ÌÓÒÚË „ÂÌÓÏ‡ ˝ÌÛÍÎÂËÓ‚‡ÌÌÓÈ ˝ÚÓÔÓÁË-
‰ÓÏ flÈˆÂÍÎÂÚÍË.

ä ÒÓÊ‡ÎÂÌË˛, ‰‡Î¸ÌÂÈ¯‡fl ÓˆÂÌÍ‡ ‚˚ÊË‚‡Â-
ÏÓÒÚË ÂÍÓÌÒÚÛËÓ‚‡ÌÌ˚ı ˝Ï·ËÓÌÓ‚ Í˚Ò˚ in
vitro ÌÂ‚ÓÁÏÓÊÌ‡, ÔÓÒÍÓÎ¸ÍÛ ‡Á‚ËÚËÂ ÓÒÚ‡Ì‡‚ÎË-
‚‡ÂÚÒfl Ì‡ 2-ÍÎÂÚÓ˜ÌÓÈ ÒÚ‡‰ËË ‚ÌÂ Á‡‚ËÒËÏÓÒÚË ÓÚ
ÔËÏÂÌflÂÏÓÈ ÏÂÚÓ‰ËÍË ÂÍÓÌÒÚÛËÓ‚‡ÌËfl (Jiang
et al., 2002; Hirabayashi et al., 2003; Popova et al.,
2006; Tomioka et al., 2007; Yoo et al., 2007). èÓ‰Ó·-
ÌÓÈ ÓÒÓ·ÂÌÌÓÒÚË ÌÂ Ì‡·Î˛‰‡ÂÚÒfl Û ÂÍÓÌÒÚÛËÓ-
‚‡ÌÌ˚ı ̋ Ï·ËÓÌÓ‚ ‰Û„Ëı ‚Ë‰Ó‚ ÏÎÂÍÓÔËÚ‡˛˘Ëı. 

î‡ÍÚ ‡Á‚ËÚËfl ÂÍÓÌÒÚÛËÓ‚‡ÌÌ˚ı 2-ÍÎÂÚÓ˜-
Ì˚ı ˝Ï·ËÓÌÓ‚ Í˚Ò˚ „Ó‚ÓËÚ Ó ÔËÌˆËÔË‡Î¸-
ÌÓÈ ‚ÓÁÏÓÊÌÓÒÚË ÔËÏÂÌÂÌËfl ˝ÚÓÔÓÁË‰‡ ‰Îfl ıË-
ÏË˜ÂÒÍÓÈ ˝ÌÛÍÎÂ‡ˆËË ÓÓˆËÚÓ‚ ÔË ÔÂÂÒ‡‰ÍÂ
fl‰Â. ùÚÓÚ ÒÔÓÒÓ· ˝ÌÛÍÎÂ‡ˆËË ÔÓÁ‚ÓÎflÂÚ Ó·‡·‡-
Ú˚‚‡Ú¸ Ó‰ÌÓ‚ÂÏÂÌÌÓ ·ÓÎ¸¯ËÂ „ÛÔÔ˚ ÓÓˆËÚÓ‚,
fl‚ÎflÂÚÒfl ÏÂÌÂÂ ÚÛ‰ÓÂÏÍËÏ Ë Ú‡‚Ï‡ÚË˜Ì˚Ï ‚
Ò‡‚ÌÂÌËË Ò Ú‡‰ËˆËÓÌÌ˚Ï ÏÂı‡ÌË˜ÂÒÍËÏ. ÇÏÂ-
ÒÚÂ Ò ÚÂÏ ÌÂÓ·ıÓ‰ËÏ˚ ‰‡Î¸ÌÂÈ¯ËÂ ËÒÒÎÂ‰Ó‚‡ÌËfl
ÔÓ ËÁÛ˜ÂÌË˛ ÊËÁÌÂÒÔÓÒÓ·ÌÓÒÚË ÂÍÓÌÒÚÛËÓ-
‚‡ÌÌ˚ı Ú‡ÍËÏ Ó·‡ÁÓÏ ˝Ï·ËÓÌÓ‚. 
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Production of Reconstructed Two-Cell Rat Embryos after Chemical Inactivation 

of Chromosomes in MII Oocytes by Etoposide
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Abstract—The application of etoposide for chemical enucleation of rat oocytes was tested. The reconstruction
efficiency after chemical and mechanical enucleation was comparatively analyzed. The obtained data indicate
similar viability of reconstructed rat embryos irrespective of the enucleation technique.
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<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 600
  /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 (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


