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1 ëÚ‡ÌÓ‚ÎÂÌËÂ ÙÛÌÍˆËË „ËÔÓÚ‡Î‡ÏÓ-„ËÔÓÙË-
Á‡ÌÓ-Ì‡‰ÔÓ˜Â˜ÌËÍÓ‚ÓÈ ÒËÒÚÂÏ˚ (ÉÉçë) Û ÌÂÁÂ-
ÎÓÓÊ‰‡˛˘Ëı ‚Ë‰Ó‚, Í ÍÓÚÓ˚Ï ÓÚÌÓÒflÚÒfl Í˚-
Ò˚ Ë Ï˚¯Ë, ÔÓËÒıÓ‰ËÚ „Î‡‚Ì˚Ï Ó·‡ÁÓÏ ‚ ‡Ì-
ÌÂÏ ÔÓÒÚÌ‡Ú‡Î¸ÌÓÏ ÔÂËÓ‰Â ‡Á‚ËÚËfl (Owen et al.,
2005). ì Ï˚¯ÂÈ Ë Í˚Ò ‚ ÔÂ‚˚È ÏÂÒflˆ ÊËÁÌË
ÛÓ‚ÂÌ¸ ÍÓÚËÍÓÒÚÂÓÌ‡ ‚ ÍÓ‚Ë, fl‚Îfl˛˘ËÈÒfl ËÌ-
ÚÂ„‡Î¸Ì˚Ï ÔÓÍ‡Á‡ÚÂÎÂÏ ‡ÍÚË‚ÌÓÒÚË ÉÉçë, ËÁ-
ÏÂÌflÂÚÒfl Ò ‚ÓÁ‡ÒÚÓÏ, ÓÚ‡Ê‡fl Á‡ÍÓÌÓÏÂÌÓÒÚË
‡Á‚ËÚËfl ÉÉçë. Ç ÔÓÒÚÌ‡Ú‡Î¸ÌÓÏ ÒÚ‡ÌÓ‚ÎÂÌËË
ÉÉçë ÏÓÊÌÓ ‚˚‰ÂÎËÚ¸ ‰‚‡ ÔÂËÓ‰‡: ÔÂËÓ‰ ÌËÁ-
ÍÓÈ ‡ÍÚË‚ÌÓÒÚË, Ì‡Á‚‡ÌÌ˚È ÒÚÂÒÒ-„ËÔÓÂÒÔÓÌ-
ÒË‚Ì˚Ï, ÍÓ„‰‡ ÛÓ‚ÂÌ¸ ÍÓÚËÍÓÒÚÂÓÌ‡ ‚ ÍÓ‚Ë
Ó˜ÂÌ¸ ÌËÁÍËÈ Ë ÓÚÒÛÚÒÚ‚ÛÂÚ ÍÓÚËÍÓÒÚÂÓË‰Ì‡fl
Â‡ÍˆËfl Ì‡ ÒÚÂÒÒ; Ë ‚ÚÓÓÈ, ÒÎÂ‰Û˛˘ËÈ Á‡ ÌËÏ
ÔÂËÓ‰ ÔÓ‚˚¯ÂÌÌÓÈ ‡ÍÚË‚ÌÓÒÚË ÒËÒÚÂÏ˚, ı‡‡Í-
ÚÂËÁÛ˛˘ËÈÒfl ÁÌ‡˜ËÚÂÎ¸Ì˚Ï ÔÓ‚˚¯ÂÌËÂÏ ·‡-
Á‡Î¸ÌÓ„Ó Ë ÒÚÂÒÒÓÌÓ„Ó ÛÓ‚ÌÂÈ ÍÓÚËÍÓÒÚÂÓÌ‡
(Diez et al., 1976; ò‡ÎflÔËÌ‡ Ë ‰., 1982; éÒ¸ÍËÌ‡
Ë ‰., 2000). Ç ÒÓ‚ÂÏÂÌÌ˚ı ‡·ÓÚ‡ı ÔÓ ÔÓÒÚÌ‡-
Ú‡Î¸ÌÓÏÛ ÒÚ‡ÌÓ‚ÎÂÌË˛ ÉÉçë Û ÏÎÂÍÓÔËÚ‡˛˘Ëı
‚ÌËÏ‡ÌËÂ Û‰ÂÎflÂÚÒfl ÚÓÎ¸ÍÓ ÔÂ‚ÓÏÛ ÔÂËÓ‰Û
(ÒÚÂÒÒ-„ËÔÓÂÒÔÓÌÒË‚ÌÓÏÛ) Í‡Í ÍËÚË˜ÂÒÍÓÏÛ ‚
ÒÚ‡ÌÓ‚ÎÂÌËË ÙÛÌÍˆËË ‚ÒÂÈ ÒËÒÚÂÏ˚. åÂı‡ÌËÁÏ˚,
ÎÂÊ‡˘ËÂ ‚ ÓÒÌÓ‚Â ÒÚÂÒÒ-„ËÔÓÂÒÔÓÌÒË‚ÌÓ„Ó ÔÂ-
ËÓ‰‡, ‰Ó ÍÓÌˆ‡ ÌÂ ‚˚flÒÌÂÌ˚, ÌÓ ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ ÓÌ

1 ê‡·ÓÚ‡ ÔÓ‰‰ÂÊ‡Ì‡ êÓÒÒËÈÒÍËÏ ÙÓÌ‰ÓÏ ÙÛÌ‰‡ÏÂÌÚ‡Î¸Ì˚ı
ËÒÒÎÂ‰Ó‚‡ÌËÈ (ÔÓÂÍÚ ‹ 04-04-48760).

Ó·ÛÒÎÓ‚ÎÂÌ ËÁÏÂÌÂÌËflÏË Ì‡ ÛÓ‚ÌÂ Í‡Í ̂ ÂÌÚ‡Î¸-
Ì˚ı Á‚ÂÌ¸Â‚ ÉÉçë (Schmidt et al., 2003, 2005), Ú‡Í
Ë ÔÂËÙÂË˜ÂÒÍÓ„Ó Á‚ÂÌ‡ – Ì‡‰ÔÓ˜Â˜ÌËÍ‡
(Yoshimura et al., 2003).

èÂËÓ‰ ÔÓ‚˚¯ÂÌÌÓÈ ‡ÍÚË‚ÌÓÒÚË ÉÉçë ÏÂÌÂÂ
ËÁÛ˜ÂÌ, Ó‰Ì‡ÍÓ Ó·Ì‡ÛÊÂÌÓ, ̃ ÚÓ ÒÚÂÒÒÓÌ˚Â ‚ÓÁ-
‰ÂÈÒÚ‚Ëfl ‚ ˝ÚÓ ‚ÂÏfl ÔË‚Ó‰flÚ Í ÁÌ‡˜ËÚÂÎ¸Ì˚Ï
ËÁÏÂÌÂÌËflÏ ‡ÍÚË‚ÌÓÒÚË ÉÉçë ‚ÁÓÒÎ˚ı Í˚Ò
(Edwards et al., 1999; Ordyan et al., 2001). èÓ-‚Ë‰Ë-
ÏÓÏÛ, Û Ï˚¯ÂÈ ÔÓ‚˚¯ÂÌÌ‡fl ‡ÍÚË‚ÌÓÒÚ¸ ‚ ̋ ÚÓÚ ÔÂ-
ËÓ‰ ÌÂ Ò‚flÁ‡Ì‡ Ò ‡ÍÚË‚‡ˆËÂÈ ˆÂÌÚ‡Î¸Ì˚ı Á‚Â-
Ì¸Â‚, ÔÓÒÍÓÎ¸ÍÛ ÌÂ ÒÓÔÓ‚ÓÊ‰‡ÂÚÒfl Û‚ÂÎË˜ÂÌËÂÏ
ÛÓ‚Ìfl ‡‰ÂÌÓÍÓÚËÍÓÚÓÔÌÓ„Ó „ÓÏÓÌ‡ (ÄäíÉ)
‚ ÍÓ‚Ë (Schmidt et al., 2003). ÇÓÁÏÓÊÌÓ, ÔË˜ËÌÓÈ
fl‚ÎflÂÚÒfl ËÁÏÂÌÂÌËÂ ‡ÍÚË‚ÌÓÒÚË Ì‡‰ÔÓ˜Â˜ÌËÍÓ‚.

ëÚÂÓË‰Ó„ÂÌÌ‡fl ÙÛÌÍˆËfl Ì‡‰ÔÓ˜Â˜ÌËÍ‡ Â„Û-
ÎËÛÂÚÒfl ÏÌÓ„ËÏË Ù‡ÍÚÓ‡ÏË. çÂ‰‡‚ÌÓ ·˚ÎÓ ÔÓ-
Í‡Á‡ÌÓ, ˜ÚÓ Ô‡‡ÍËÌÌ˚ÏË Â„ÛÎflÚÓ‡ÏË ÒÚÂÓË-
‰Ó„ÂÌÂÁ‡ ÏÓ„ÛÚ ·˚Ú¸ ·ÂÎÍË ÒÂÏÂÈÒÚ‚‡ ‡„ÛÚË (Dhil-
lo et al., 2003; Doghman et al., 2004; Shevchenko et al.,
2004; Dhillo et al., 2005). é‰ÌËÏ ËÁ ÔÂ‰ÒÚ‡‚ËÚÂÎÂÈ
˝ÚÓ„Ó ÒÂÏÂÈÒÚ‚‡ fl‚ÎflÂÚÒfl ·ÂÎÓÍ ‡„ÛÚË (Ollmann
et al., 1997). ÑÓÏËÌ‡ÌÚÌ˚Â ÏÛÚ‡ˆËË ÎÓÍÛÒ‡ agouti,
‚ ̃ ‡ÒÚÌÓÒÚË Ay, Û Ï˚¯Ë ÔË‚Ó‰flÚ Í ÌÂÍÓÌÚÓÎËÛ-
ÂÏÓÈ „ËÔÂ˝ÍÒÔÂÒÒËË ·ÂÎÍ‡ ‡„ÛÚË ‚Ó ‚ÒÂı ÚÍ‡Ìflı
(Duhl et al., 1994; Carroll et al., 2004). Ç ̋ ÍÒÔÂËÏÂÌ-
Ú‡ı in vivo Ë in vitro ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ ÔÓ‚ÒÂÏÂÒÚÌ‡fl
„ËÔÂ˝ÍÒÔÂÒÒËfl ·ÂÎÍ‡ ‡„ÛÚË ÔÓ‚˚¯‡ÂÚ ‡ÍÚË‚-
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àÒÒÎÂ‰Ó‚‡ÌÓ ÔÓÒÚÌ‡Ú‡Î¸ÌÓÂ ÒÚ‡ÌÓ‚ÎÂÌËÂ ÍÓÚËÍÓÒÚÂÓË‰ÌÓÈ ÙÛÌÍˆËË Ì‡‰ÔÓ˜Â˜ÌËÍÓ‚ Û Ï˚¯ÂÈ ‚Ó
‚ÂÏfl ÔÂËÓ‰‡ ÔÓ‚˚¯ÂÌÌÓÈ ‡ÍÚË‚ÌÓÒÚË „ËÔÓÚ‡Î‡ÏÓ-„ËÔÓÙËÁ‡ÌÓ-Ì‡‰ÔÓ˜Â˜ÌËÍÓ‚ÓÈ ÒËÒÚÂÏ˚ Ë ‚ÎË-
flÌËÂ Ì‡ ÌÂ„Ó ÏÛÚ‡ÌÚÌÓ„Ó „ÂÌ‡ Ay. èÓÍ‡Á‡ÌÓ, ̃ ÚÓ Û 3-ÌÂ‰ÂÎ¸Ì˚ı Ï˚¯ÂÈ ‚ ÌÓÏÂ Ì‡·Î˛‰‡ÂÚÒfl ÔËÍ ÍÓ-
ÚËÍÓÒÚÂÓÌ‡ ‚ ÍÓ‚Ë, ÔÓ‚˚¯ÂÌÌ˚È ·‡Á‡Î¸Ì˚È Ë ÒÚËÏÛÎËÓ‚‡ÌÌ˚È ÒÚÂÓË‰Ó„ÂÌÂÁ in vitro. ì Ï˚¯ÂÈ
Ay/a („ËÔÂ˝ÍÒÔÂÒÒËfl ·ÂÎÍ‡ ‡„ÛÚË) ÔÓ Ò‡‚ÌÂÌË˛ Ò Ï˚¯‡ÏË a/a (ÓÚÒÛÚÒÚ‚ËÂ ·ÂÎÍ‡ ‡„ÛÚË) ‚ ‚ÓÁ‡ÒÚÂ
3 ÌÂ‰ ÒÌËÊÂÌ ÔËÍ ÍÓÚËÍÓÒÚÂÓÌ‡ ‚ ÍÓ‚Ë Ë ÓÚÒÛÚÒÚ‚Û˛Ú „ÂÌÓÚËÔË˜ÂÒÍËÂ ‡ÁÎË˜Ëfl ‚ ÒÚÂÓË‰Ó„ÂÌÂÁÂ
in vitro, ‡ ‚ ‚ÓÁ‡ÒÚÂ 10 Ë 15 ÌÂ‰ ÌÂÚ „ÂÌÓÚËÔË˜ÂÒÍËı ‡ÁÎË˜ËÈ ÔÓ ÛÓ‚Ì˛ ÍÓÚËÍÓÒÚÂÓÌ‡ ‚ ÍÓ‚Ë Ë
ÔÓ‚˚¯ÂÌ ÒÚÂÓË‰Ó„ÂÌÂÁ in vitro. í‡ÍËÏ Ó·‡ÁÓÏ, Û Ï˚¯ÂÈ ‚˚ÒÓÍËÈ ÛÓ‚ÂÌ¸ ÍÓÚËÍÓÒÚÂÓÌ‡ ‚ ÔÂË-
Ó‰ ÔÓ‚˚¯ÂÌÌÓÈ ‡ÍÚË‚ÌÓÒÚË „ËÔÓÚ‡Î‡ÏÓ-„ËÔÓÙËÁ‡ÌÓ-Ì‡‰ÔÓ˜Â˜ÌËÍÓ‚ÓÈ ÒËÒÚÂÏ˚ Ì‡ 3-È ÌÂ‰ ÊËÁÌË
Ó·ÛÒÎÓ‚ÎÂÌ ÛÒËÎÂÌËÂÏ ÒÚÂÓË‰Ó„ÂÌÌÓÈ ÙÛÌÍˆËË Ì‡‰ÔÓ˜Â˜ÌËÍ‡. åÛÚ‡ÌÚÌ˚È „ÂÌ Ay Û Ò‡ÏˆÓ‚ Ï˚¯ÂÈ
Ì‡Û¯‡ÂÚ ÔÓÒÚÌ‡Ú‡Î¸ÌÓÂ ÒÚ‡ÌÓ‚ÎÂÌËÂ ÙÛÌÍˆËË Ì‡‰ÔÓ˜Â˜ÌËÍ‡ – ÒÌËÊ‡ÂÚ ‚ÂÎË˜ËÌÛ ÔËÍ‡ ÍÓÚËÍÓÒÚÂ-
ÓÌ‡ ‚ ÍÓ‚Ë ‚Ó ‚ÂÏfl ÔÂËÓ‰‡ ÔÓ‚˚¯ÂÌÌÓÈ ‡ÍÚË‚ÌÓÒÚË ÒËÒÚÂÏ˚.

äÎ˛˜Â‚˚Â ÒÎÓ‚‡: ·ÂÎÓÍ ‡„ÛÚË, ÍÓÚËÍÓÒÚÂÓÌ, ÔÓÒÚÌ‡Ú‡Î¸Ì˚È ÓÌÚÓ„ÂÌÂÁ, Ì‡‰ÔÓ˜Â˜ÌËÍ.
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òÂ‚˜ÂÌÍÓ Ë ‰.

ÌÓÒÚ¸ ÉÉçë ‚ÁÓÒÎ˚ı Ï˚¯ÂÈ, èË˜ÂÏ ·ÂÎÓÍ ‡„Û-
ÚË, ÔÓ-‚Ë‰ËÏÓÏÛ, ‚ÎËflÂÚ ÌÂ Ì‡ ˆÂÌÚ‡Î¸Ì˚Â Á‚Â-
Ì¸fl ÒËÒÚÂÏ˚, ‡ Ì‡ ÔÂËÙÂË˜ÂÒÍÓÂ Á‚ÂÌÓ – Ì‡‰ÔÓ-
˜Â˜ÌËÍ (Harris et al., 2001; ä‡Í‡Â‚‡ Ë ‰., 2003;
Bazhan et al., 2004; Shevchenko et al., 2004). ÇÓÁ-
ÏÓÊÌÓ, ËÁÏÂÌÂÌËÂ ÒÚÂÓË‰Ó„ÂÌÂÁ‡ Û ‚ÁÓÒÎ˚ı
Ï˚¯ÂÈ Ò „ËÔÂ˝ÍÒÔÂÒÒËÂÈ ·ÂÎÍ‡ ‡„ÛÚË Ó·ÛÒÎÓ‚-
ÎÂÌÓ ‚ÎËflÌËÂÏ ˝ÚÓ„Ó ·ÂÎÍ‡ Ì‡ ÒÚ‡ÌÓ‚ÎÂÌËÂ ÙÛÌÍ-
ˆËË Ì‡‰ÔÓ˜Â˜ÌËÍ‡ ‚ ‡ÌÌÂÏ ÔÓÒÚÌ‡Ú‡Î¸ÌÓÏ ÓÌÚÓ-
„ÂÌÂÁÂ, ‡ ËÏÂÌÌÓ ‚ ÔÂËÓ‰ ÔÓ‚˚¯ÂÌÌÓÈ ‡ÍÚË‚ÌÓ-
ÒÚË ÉÉçë.

ñÂÎ¸ Ì‡¯ÂÈ ‡·ÓÚ˚ – ËÒÒÎÂ‰Ó‚‡ÌËÂ ÔÓÒÚÌ‡-
Ú‡Î¸ÌÓ„Ó ÒÚ‡ÌÓ‚ÎÂÌËfl ÍÓÚËÍÓÒÚÂÓË‰ÌÓÈ ÙÛÌÍ-
ˆËË Ì‡‰ÔÓ˜Â˜ÌËÍÓ‚ Û Ï˚¯ÂÈ ‚Ó ‚ÂÏfl ÔÂËÓ‰‡
ÔÓ‚˚¯ÂÌÌÓÈ ‡ÍÚË‚ÌÓÒÚË ÉÉçë Ë ‚ÎËflÌËÂ Ì‡ ÌÂ„Ó
ÏÛÚ‡ÌÚÌÓ„Ó „ÂÌ‡ Ay, ÔË‚Ó‰fl˘Â„Ó Í ÔÓ‚ÒÂÏÂÒÚÌÓÈ
„ËÔÂ˝ÍÒÔÂÒÒËË ·ÂÎÍ‡ ‡„ÛÚË. ì Ï˚¯ÂÈ ‚ ÔÂ‚˚È
ÏÂÒflˆ ÊËÁÌË Ë ÔÓÒÎÂ ÔÓÎÓ‚Ó„Ó ÒÓÁÂ‚‡ÌËfl ÓˆÂÌË-
‚‡ÎË: 1) ÛÓ‚ÂÌ¸ ÍÓÚËÍÓÒÚÂÓÌ‡ ‚ ÍÓ‚Ë ‚ ÒÓÒÚÓ-
flÌËË ÔÓÍÓfl in vivo, 2) ·‡Á‡Î¸ÌÛ˛ Ë ÒÚËÏÛÎËÓ‚‡Ì-
ÌÛ˛ ÒÂÍÂˆË˛ ÍÓÚËÍÓÒÚÂÓÌ‡ ÍÎÂÚÍ‡ÏË Ì‡‰ÔÓ-
˜Â˜ÌËÍÓ‚ in vitro.

åÄíÖêàÄã à åÖíéÑàäÄ

ùÍÒÔÂËÏÂÌÚ˚ ÔÓ‚Ó‰ËÎË Ì‡ Ï˚¯‡ı ÎËÌËË
C57BL/6J. Ç Í‡˜ÂÒÚ‚Â ÏÓ‰ÂÎË ÔÓ‚ÒÂÏÂÒÚÌÓÈ „ËÔÂ-
˝ÍÒÔÂÒÒËË ·ÂÎÍ‡ ‡„ÛÚË ËÒÔÓÎ¸ÁÓ‚‡Ì˚ Ï˚¯Ë ÚÓÈ
ÊÂ ÎËÌËË, ÌÂÒÛ˘ËÂ ‰ÓÏËÌ‡ÌÚÌ˚È ÏÛÚ‡ÌÚÌ˚È „ÂÌ
Ay (Ay/a). Ç ÌÓÏÂ Ï˚¯Ë ÎËÌËË C57BL/6J, ËÏÂ˛-
˘ËÂ „ÂÌÓÚËÔ a/a, ı‡‡ÍÚÂËÁÛ˛ÚÒfl ÔÓÎÌ˚Ï ÓÚÒÛÚ-
ÒÚ‚ËÂÏ ÔÓ‰ÛÍˆËË ·ÂÎÍ‡ ‡„ÛÚË. å˚¯Ë a/a ·˚ÎË
ËÒÔÓÎ¸ÁÓ‚‡Ì˚ ‚ Í‡˜ÂÒÚ‚Â ÍÓÌÚÓÎfl ÔË Ò‡‚ÌÂÌËË
Ò Ï˚¯‡ÏË Ay/a.

Ç ‡·ÓÚÂ ËÒÔÓÎ¸ÁÓ‚‡Ì˚ Ò‡Ïˆ˚ ÒË·Ò˚ Ay/a (ÔÓ-
‚ÒÂÏÂÒÚÌ‡fl „ËÔÂ˝ÍÒÔÂÒÒËfl ·ÂÎÍ‡ ‡„ÛÚË) Ë a/a
(ÔÓÎÌÓÂ ÓÚÒÛÚÒÚ‚ËÂ ˝ÍÒÔÂÒÒËË ·ÂÎÍ‡ ‡„ÛÚË), ÔÓ-
ÎÛ˜ÂÌÌ˚Â ‚ ÒÍÂ˘Ë‚‡ÌËflı: Ay/a × a/a, a/a × Ay/a.
ÜË‚ÓÚÌ˚ı ÒÓ‰ÂÊ‡ÎË ‚ ÒÚ‡Ì‰‡ÚÌ˚ı ÛÒÎÓ‚Ëflı ‚Ë-

‚‡Ëfl àÌÒÚËÚÛÚ‡ ˆËÚÓÎÓ„ËË Ë „ÂÌÂÚËÍË ëé êÄç
ÔË Ò‚Ó·Ó‰ÌÓÏ ‰ÓÒÚÛÔÂ Í ‚Ó‰Â Ë ÔË˘Â Ë ÂÒÚÂÒÚ‚ÂÌ-
ÌÓÏ ÓÒ‚Â˘ÂÌËË.

ÑÓÏËÌ‡ÌÚÌ˚È ÏÛÚ‡ÌÚÌ˚È „ÂÌ Ay ı‡‡ÍÚÂËÁÛ-
ÂÚÒfl ÏÌÓÊÂÒÚ‚ÂÌÌ˚ÏË ÔÎÂÈÓÚÓÔÌ˚ÏË ˝ÙÙÂÍÚ‡-
ÏË, Ó‰ÌËÏ ËÁ ÍÓÚÓ˚ı fl‚ÎflÂÚÒfl ‡Á‚ËÚËÂ Ò ‚ÓÁ‡Ò-
ÚÓÏ ÔÓÒÎÂ ÔÓÎÓ‚Ó„Ó ÒÓÁÂ‚‡ÌËfl ÏÂÎ‡ÌÓÍÓÚËÌÓ‚Ó„Ó
ÚËÔ‡ ÓÊËÂÌËfl (Cone, 1999). Ç ÔÂ‰‚‡ËÚÂÎ¸ÌÓÏ
˝ÍÒÔÂËÏÂÌÚÂ (ËÒ. 1) Ï˚ ÔÓÍ‡Á‡ÎË, ˜ÚÓ Ò‡Ïˆ˚
Ay/a, ÔË ÓÊ‰ÂÌËË ÌÂ ÓÚÎË˜‡‚¯ËÂÒfl ÔÓ ‚ÂÒÛ ÚÂÎ‡
ÓÚ Ò‡ÏˆÓ‚ a/a, ‚ 15 ÌÂ‰ ‚ÂÒflÚ ‰ÓÒÚÓ‚ÂÌÓ ·ÓÎ¸¯Â
(p < 0.01). Ç ˝ÍÒÔÂËÏÂÌÚ‡ı in vivo Ë in vitro Û˜‡ÒÚ-
‚Ó‚‡ÎË ÏÓÎÓ‰˚Â (1, 2, 3, 4-ÌÂ‰ÂÎ¸Ì˚Â), ‚ÁÓÒÎ˚Â
10-ÌÂ‰ÂÎ¸Ì˚Â (ÍÓ„‰‡ Ï˚¯Ë Ay/a Ë a/a Â˘Â ‰ÓÒÚÓ-
‚ÂÌÓ ÌÂ ÓÚÎË˜‡˛ÚÒfl ÔÓ ‚ÂÒÛ ÚÂÎ‡) Ë 15-ÌÂ‰ÂÎ¸-
Ì˚Â Ò‡Ïˆ˚ (ÍÓ„‰‡ Û Ï˚¯ÂÈ Ay/a ÛÊÂ ‡Á‚Ë‚‡ÎÓÒ¸
ÓÊËÂÌËÂ). åÓÎÓ‰˚ı Ò‡ÏˆÓ‚ ‰Îfl ˝ÍÒÔÂËÏÂÌÚÓ‚
·‡ÎË Ò‡ÁÛ ËÁ ÔÓÏÂÚÓ‚ ·ÂÁ ÔÂ‰‚‡ËÚÂÎ¸ÌÓÈ ÓÚ-
Ò‡‰ÍË ÓÚ Ï‡ÚÂÂÈ. ÇÁÓÒÎ˚ı Ò‡ÏˆÓ‚ Á‡ 4 ÒÛÚ ‰Ó
ÔÓ‚Â‰ÂÌËfl ̋ ÍÒÔÂËÏÂÌÚÓ‚ ‡ÒÒ‡ÊË‚‡ÎË ÔÓ ‰‚ÓÂ ‚
ÓÚ‰ÂÎ¸Ì˚Â ÍÎÂÚÍË ÔË Ò‚Ó·Ó‰ÌÓÏ ‰ÓÒÚÛÔÂ Í ‚Ó‰Â
Ë ÔË˘Â.

èÓÒÎÂ ‰ÂÍ‡ÔËÚ‡ˆËË ÊË‚ÓÚÌ˚ı ÍÓ‚¸ ÒÓ·Ë‡ÎË
Ì‡ ıÓÎÓ‰Û ‚ ÔÎ‡ÒÚËÍÓ‚˚Â ÔÓ·ËÍË, ÒÓ‰ÂÊ‡˘ËÂ
‡ÒÚ‚ÓÂÌÌ˚È ‚ ÙËÁËÓÎÓ„Ë˜ÂÒÍÓÏ ‡ÒÚ‚ÓÂ ùÑíÄ
(1–2 Ïå). èÓ·˚ ÍÓ‚Ë ˆÂÌÚËÙÛ„ËÓ‚‡ÎË ‚ ÚÂ-
˜ÂÌËÂ 15 ÏËÌ ÔË 4000 Ó·/ÏËÌ, 4°C. é·‡Áˆ˚ ÔÎ‡Á-
Ï˚ ı‡ÌËÎË ÔË ÚÂÏÔÂ‡ÚÛÂ –20°C.

ëÛÒÔÂÌÁË˛ ËÁÓÎËÓ‚‡ÌÌ˚ı ÍÎÂÚÓÍ Ì‡‰ÔÓ˜Â˜-
ÌËÍÓ‚ „ÓÚÓ‚ËÎË ÒÓ„Î‡ÒÌÓ ÓÔËÒ‡ÌÌÓÈ ‡ÌÂÂ ÏÂÚÓ-
‰ËÍÂ (Shevchenko et al., 2004). ÄÎËÍ‚ÓÚ˚ (0.2 ÏÎ)
ÒÛÒÔÂÌÁËË ÍÎÂÚÓÍ, ÒÓ‰ÂÊ‡˘ËÂ 4 × 105 ÍÎ/ÏÎ, ÔÓ-
ÏÂ˘‡ÎË ‚ ÔÓ·ËÍË Ë ËÌÍÛ·ËÓ‚‡ÎË ‚ ÚÂ˜ÂÌËÂ 2 ˜
‚ ‡ÚÏÓÒÙÂÂ 95% é2 Ë 5% ëé2 ‚ ÓÚÒÛÚÒÚ‚ËÂ ËÎË ‚
ÔËÒÛÚÒÚ‚ËË ÒÚËÏÛÎflÚÓ‡. Ç Í‡˜ÂÒÚ‚Â ÒÚËÏÛÎflÚÓ-
‡ ÒÚÂÓË‰Ó„ÂÌÂÁ‡ ËÒÔÓÎ¸ÁÓ‚‡ÎË ˝ÍÁÓ„ÂÌÌ˚È
ÄäíÉ ‚ ÙËÁËÓÎÓ„Ë˜ÂÒÍËı ÍÓÌˆÂÌÚ‡ˆËflı (10–13,
10–12, 10–11 å), ÒÓÔÓÒÚ‡‚ËÏ˚ı Ò ÛÓ‚ÌÂÏ ÄäíÉ ‚
ÍÓ‚Ë Ï˚¯ÂÈ, ı‡‡ÍÚÂÌÓÏ ‰Îfl ÚÓÌË˜ÂÒÍÓÈ ÒÚË-
ÏÛÎflˆËË ÒÚÂÓË‰Ó„ÂÌÂÁ‡ ‚ ÒÓÒÚÓflÌËË ÔÓÍÓfl in vivo
(Bazhan et al., 2004). á‡ÚÂÏ ÔÓ·˚ ˆÂÌÚËÙÛ„ËÓ-
‚‡ÎË (5 ÏËÌ ÔË 2000 Ó·/ÏËÌ), ‡ ÒÛÔÂÌ‡Ú‡ÌÚ ı‡-
ÌËÎË ÔË –20°C.

éÔÂ‰ÂÎÂÌËÂ ÛÓ‚Ìfl ÍÓÚËÍÓÒÚÂÓÌ‡ ‚ ÔÎ‡ÁÏÂ
Ë ÒÛÒÔÂÌÁËË ÍÎÂÚÓÍ Ì‡‰ÔÓ˜Â˜ÌËÍÓ‚ ÔÓ‚Ó‰ËÎË ÔÓ
ÏÂÚÓ‰Û ÍÓÌÍÛÂÌÚÌÓ„Ó ·ÂÎÍÓ‚Ó„Ó Ò‚flÁ˚‚‡ÌËfl ‚
ÏÓ‰ËÙËÍ‡ˆËË íËÌÌËÍÓ‚‡ Ë Å‡Ê‡Ì (1984).

ëÚ‡ÚËÒÚË˜ÂÒÍ‡fl Ó·‡·ÓÚÍ‡. èÓÎÛ˜ÂÌÌ˚Â
‰‡ÌÌ˚Â ÔÂ‰ÒÚ‡‚ÎÂÌ˚ ‚ ‚Ë‰Â ÒÂ‰ÌÂ„Ó ± Ó¯Ë·Í‡
ÒÂ‰ÌÂ„Ó. Ç ˝ÍÒÔÂËÏÂÌÚ‡ı in vivo ‚ Í‡Ê‰ÓÈ ‚ÓÁ-
‡ÒÚÌÓÈ „ÛÔÔÂ ·˚ÎÓ ÔÓ 20–25 ÊË‚ÓÚÌ˚ı. Ç ˝ÍÒ-
ÔÂËÏÂÌÚ‡ı in vitro Í‡Ê‰‡fl ÚÓ˜Í‡ ÔÂ‰ÒÚ‡‚ÎflÂÚ
ÒÂ‰ÌÂÂ ÁÌ‡˜ÂÌËÂ ‰‡ÌÌ˚ı, ÔÓÎÛ˜ÂÌÌ˚ı ‚ ÚËÔÎË-
Í‡Ú‡ı ‚ ÚÂı ÔÓ‚ÚÓÌ˚ı ˝ÍÒÔÂËÏÂÌÚ‡ı. ÑÎfl ‚˚-
fl‚ÎÂÌËfl ‚ÎËflÌËfl Ù‡ÍÚÓÓ‚ ‚ÓÁ‡ÒÚ‡ Ë „ÂÌÓÚËÔ‡
ËÎË ‰ÓÁ˚ Ë „ÂÌÓÚËÔ‡ ËÒÔÓÎ¸ÁÓ‚‡ÎË ‰‚ÛıÙ‡ÍÚÓ-
Ì˚È ‰ËÒÔÂÒËÓÌÌ˚È ‡Ì‡ÎËÁ ÄNOVA. ë‡‚ÌÂÌËÂ
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êËÒ. 1. ÑËÌ‡ÏËÍ‡ ‚ÓÁ‡ÒÚÌ˚ı ËÁÏÂÌÂÌËÈ ‚ÂÒ‡ ÚÂÎ‡
Ï˚¯ÂÈ Ay/a (–�–) Ë a/a (–�–).
èÓ ÓÒË ‡·ÒˆËÒÒ – ‚ÓÁ‡ÒÚ, ÌÂ‰; ÔÓ ÓÒË Ó‰ËÌ‡Ú – ‚ÂÒ ÚÂ-
Î‡, „. ** p < 0.01, *** p < 0.001 – Ï˚¯Ë Ay/a ÔÓ Ò‡‚ÌÂ-
ÌË˛ Ò Ï˚¯‡ÏË a/a – ÚÂÒÚ ç¸˛ÏÂÌ‡–äfiÎÒ‡.
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ÓÚ‰ÂÎ¸Ì˚ı ‚˚·ÓÓÍ ÔÓ‚Ó‰ËÎË Ò ÔÓÏÓ˘¸˛ ÚÂÒÚ‡
ç¸˛ÏÂÌ‡–äfiÎÒ‡.

àÒÔÓÎ¸ÁÓ‚‡ÌÌ˚Â Â‡ÍÚË‚˚ (‚ÒÂ ÙËÏ˚ “Sig-
ma”, ëòÄ, Á‡ ËÒÍÎ˛˜ÂÌËÂÏ ÛÍ‡Á‡ÌÌ˚ı): ‡ÒÚ‚Ó
äÂ·Ò‡–êËÌ„Â‡ (pH 7.4), ·˚˜ËÈ Ò˚‚ÓÓÚÓ˜Ì˚È
‡Î¸·ÛÏËÌ (ÅëÄ), ÍÓÎÎ‡„ÂÌ‡Á‡ ÚËÔ‡ 1Ä (ÌÂÏÂ˜Â-
Ì˚È ÍÓÚËÍÓÒÚÂÓÌ, ÄäíÉ(1–39), ÏÂ˜ÂÌÌ˚È
[3H]ÍÓÚËÍÓÒÚÂÓÌ (“Amersham”, ÄÌ„ÎËfl).

êÖáìãúíÄíõ

ìÓ‚ÂÌ¸ ÍÓÚËÍÓÒÚÂÓÌ‡ ‚ ÍÓ‚Ë Á‡‚ËÒËÚ ÓÚ
‚ÓÁ‡ÒÚ‡ (F(5.16055) = 34.7, p < 0.001): Û Ò‡ÏˆÓ‚ Ó·ÓËı
„ÂÌÓÚËÔÓ‚ ‚ ÚÂ˜ÂÌËÂ ÔÂ‚˚ı 3 ÌÂ‰ ÓÌ ÔÓ‚˚¯‡ÂÚÒfl,
‰ÓÒÚË„‡fl Í 3-ÌÂ‰ÂÎ¸ÌÓÏÛ ‚ÓÁ‡ÒÚÛ Ï‡ÍÒËÏ‡Î¸Ì˚ı
ÁÌ‡˜ÂÌËÈ, ‡ Á‡ÚÂÏ ÔÓÒÚÂÔÂÌÌÓ ÒÌËÊ‡ÂÚÒfl (ËÒ. 2).
Ä„ÛÚË-„ÂÌÓÚËÔ ‚ÎËflÂÚ Ì‡ ‰ËÌ‡ÏËÍÛ ‚ÓÁ‡ÒÚÌ˚ı ËÁ-
ÏÂÌÂÌËÈ ÛÓ‚Ìfl ÍÓÚËÍÓÒÚÂÓÌ‡, Ó ˜ÂÏ Ò‚Ë‰ÂÚÂÎ¸-
ÒÚ‚ÛÂÚ ‰ÓÒÚÓ‚ÂÌÓÂ ‚Á‡ËÏÓ‰ÂÈÒÚ‚ËÂ Ù‡ÍÚÓÓ‚ ‚ÓÁ-
‡ÒÚ‡ Ë „ÂÌÓÚËÔ‡ (F(5.1566) = 3.38, p < 0.01). ì Ò‡ÏˆÓ‚
a/a Í ‚ÓÁ‡ÒÚÛ 3 ÌÂ‰ ÍÓÌˆÂÌÚ‡ˆËfl ÍÓÚËÍÓÒÚÂÓ-
Ì‡ ‚ ÍÓ‚Ë ÔÓ‚˚¯‡ÂÚÒfl, ‡ Í 4-È ÌÂ‰ ÛÊÂ ÒÌËÊ‡ÂÚ-
Òfl. ì Ï˚¯ÂÈ Ay/a ÛÓ‚ÂÌ¸ ÍÓÚËÍÓÒÚÂÓÌ‡ ‚ ÍÓ‚Ë
Í 3-ÌÂ‰ÂÎ¸ÌÓÏÛ ‚ÓÁ‡ÒÚÛ ÔÓ‚˚¯‡ÂÚÒfl ‚ ÏÂÌ¸¯ÂÈ
ÒÚÂÔÂÌË ÔÓ Ò‡‚ÌÂÌË˛ Ò Ï˚¯‡ÏË a/a, ‚ ÂÁÛÎ¸Ú‡ÚÂ
˜Â„Ó ÓÌ ÒÚ‡ÌÓ‚ËÚÒfl ‰ÓÒÚÓ‚ÂÌÓ ÌËÊÂ, ˜ÂÏ Û 3-ÌÂ-
‰ÂÎ¸Ì˚ı Ï˚¯ÂÈ a/a (p < 0.001). ÑÓÒÚÓ‚ÂÌÓÂ ÒÌË-
ÊÂÌËÂ ÛÓ‚Ìfl ÍÓÚËÍÓÒÚÂÓÌ‡ Û Ï˚¯ÂÈ Ay/a Ì‡-
·Î˛‰‡ÎÓÒ¸ ÚÓÎ¸ÍÓ Í 10-È ÌÂ‰.

Å‡Á‡Î¸Ì‡fl ÒÂÍÂˆËfl ÍÓÚËÍÓÒÚÂÓÌ‡ ÍÎÂÚÍ‡ÏË
Ì‡‰ÔÓ˜Â˜ÌËÍÓ‚ Á‡‚ËÒËÚ ÓÚ ‚ÓÁ‡ÒÚ‡ (F(4.60) = 21.5,
p < 0.001) Ë ÌÂ Á‡‚ËÒËÚ ÓÚ „ÂÌÓÚËÔ‡ (ËÒ. 3). ì ÊË-
‚ÓÚÌ˚ı ‚ÒÂı ‚ÓÁ‡ÒÚÓ‚, Á‡ ËÒÍÎ˛˜ÂÌËÂÏ 3-ÌÂ‰ÂÎ¸-
Ì˚ı, ÒÂÍÂˆËfl ÍÓÚËÍÓÒÚÂÓÌ‡ Ó‰ËÌ‡ÍÓ‚‡. Ç ‚ÓÁ-
‡ÒÚÂ 3 ÌÂ‰ Û Ò‡ÏˆÓ‚ Ó·ÓËı „ÂÌÓÚËÔÓ‚ ÒÂÍÂˆËfl
ÍÓÚËÍÓÒÚÂÓÌ‡ ÁÌ‡˜ËÚÂÎ¸ÌÓ ‚˚¯Â.

ùÍÁÓ„ÂÌÌ˚È ÄäíÉ ÒÚËÏÛÎËÛÂÚ ÒÚÂÓË‰Ó„Â-
ÌÂÁ ‚ ÍÎÂÚÍ‡ı Ì‡‰ÔÓ˜Â˜ÌËÍÓ‚ Ò‡ÏˆÓ‚ Ó·ÓËı „ÂÌÓ-
ÚËÔÓ‚ ‚ÒÂı ‚ÓÁ‡ÒÚÓ‚ (ËÒ. 4). é· ˝ÚÓÏ Ò‚Ë‰ÂÚÂÎ¸-
ÒÚ‚ÛÂÚ ‚˚fl‚ÎÂÌÌÓÂ ‰ÓÒÚÓ‚ÂÌÓÂ ‚ÎËflÌËÂ Ù‡ÍÚÓ‡
‰ÓÁ˚ ÄäíÉ (F(2.48) = 22.3, p < 0.001; F(3.38) = 64.5, p <
< 0.001; F(3.38) = 38.6, p < 0.001; F(3.52) = 26.0, p <
< 0.001; F(3.60) = 17.3, p < 0.001 Û ÊË‚ÓÚÌ˚ı ‚ ‚ÓÁ-
‡ÒÚÂ 2, 3, 4, 10 Ë 15 ÌÂ‰ ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ). é‰Ì‡ÍÓ
‚˚‡ÊÂÌÌÓÒÚ¸ ÓÚ‚ÂÚ‡ Ì‡ ÄäíÉ ÏÂÌflÂÚÒfl Ò ‚ÓÁ-
‡ÒÚÓÏ. Ç 3-ÌÂ‰ÂÎ¸ÌÓÏ ‚ÓÁ‡ÒÚÂ Û Ï˚¯ÂÈ Ó·ÓËı
„ÂÌÓÚËÔÓ‚ Ì‡·Î˛‰‡ÂÚÒfl ·ÓÎÂÂ ÒËÎ¸Ì˚È ÔÓ Ò‡‚ÌÂ-
ÌË˛ Ò ‰Û„ËÏË ËÒÒÎÂ‰ÛÂÏ˚ÏË ‚ÓÁ‡ÒÚ‡ÏË ÓÚ‚ÂÚ
ÍÎÂÚÓÍ Ì‡‰ÔÓ˜Â˜ÌËÍÓ‚ Ì‡ ÄäíÉ. êÂ‡ÍˆËfl Û 3-ÌÂ-
‰ÂÎ¸Ì˚ı Ï˚¯ÂÈ Ay/a Ë a/a ÔÓfl‚ÎflÂÚÒfl ÛÊÂ ‚ ÓÚ-
‚ÂÚ Ì‡ ÔÂ‚Û˛ ‰ÓÁÛ ÒÚËÏÛÎflÚÓ‡, ˜ÚÓ Ò‚Ë‰ÂÚÂÎ¸-
ÒÚ‚ÛÂÚ Ó ÔÓ‚˚¯ÂÌÌÓÈ ‚ ˝ÚÓÏ ‚ÓÁ‡ÒÚÂ ˜Û‚ÒÚ‚Ë-
ÚÂÎ¸ÌÓÒÚË Ì‡‰ÔÓ˜Â˜ÌËÍÓ‚.

ì 2, 3 Ë 4-ÌÂ‰ÂÎ¸Ì˚ı Ï˚¯ÂÈ Ay/a Ë a/a (ËÒ. 4,
‡–‚) Â‡ÍˆËfl ÍÎÂÚÓÍ Ì‡ ÒÚËÏÛÎflˆË˛ Ó‰ËÌ‡ÍÓ‚‡,
ÚÓ„‰‡ Í‡Í ‚ ‚ÓÁ‡ÒÚÂ 10 Ë 15 ÌÂ‰ (ËÒ. 4, „, ‰) Ì‡-
·Î˛‰‡ÂÚÒfl ‰ÓÒÚÓ‚ÂÌÓÂ ‚ÎËflÌËÂ Ù‡ÍÚÓ‡ „ÂÌÓÚË-
Ô‡ (F(1.52) = 8.3, p < 0.01 Ë F(1.60) = 10.7, p < 0.01 ÒÓÓÚ-

‚ÂÚÒÚ‚ÂÌÌÓ). ì 10-ÌÂ‰ÂÎ¸Ì˚ı Ò‡ÏˆÓ‚ Ay/a ÒÂÍÂ-
ˆËfl ÍÓÚËÍÓÒÚÂÓÌ‡ ‚ ÓÚ‚ÂÚ Ì‡ ÔÓÒÎÂ‰Ì˛˛ ‰ÓÁÛ
ÄäíÉ (10–11 å) ‰ÓÒÚÓ‚ÂÌÓ ‚˚¯Â ÔÓ Ò‡‚ÌÂÌË˛ Ò
a/a-Ò‡Ïˆ‡ÏË (ËÒ. 4, „) (p < 0.001), ‡ Û 15-ÌÂ‰ÂÎ¸Ì˚ı
Ï˚¯ÂÈ (ËÒ. 4, ‰) ‰ÓÒÚÓ‚ÂÌ˚Â „ÂÌÓÚËÔË˜ÂÒÍËÂ
‡ÁÎË˜Ëfl ÔÓfl‚Îfl˛ÚÒfl ÛÊÂ ‚ ÓÚ‚ÂÚ Ì‡ ‰ÓÁÛ 10–12 å
(p < 0.01).

éÅëìÜÑÖçàÖ

å˚ ÔÓÍ‡Á‡ÎË, ˜ÚÓ ‚ ‡ÌÌÂÏ ÔÓÒÚÌ‡Ú‡Î¸ÌÓÏ
ÒÚ‡ÌÓ‚ÎÂÌËË ÉÉçë Û Ï˚¯ÂÈ ÔÓÏËÏÓ ÒÚÂÒÒ-„ËÔÓ-
ÂÒÔÓÌÒË‚ÌÓ„Ó ÔÂËÓ‰‡ (Diez et al., 1976; Schmidt
et al., 2003) ÏÓÊÌÓ ‚˚‰ÂÎËÚ¸ ÔÂËÓ‰ ÔÓ‚˚¯ÂÌÌÓÈ
‡ÍÚË‚ÌÓÒÚË ÒËÒÚÂÏ˚, ÔËıÓ‰fl˘ËÈÒfl Ì‡ 3-˛ ÌÂ‰
ÊËÁÌË. ì Ï˚¯ÂÈ ‚ ˝ÚÓÏ ‚ÓÁ‡ÒÚÂ ÍÓÌˆÂÌÚ‡ˆËfl
ÍÓÚËÍÓÒÚÂÓÌ‡ ‚ ÍÓ‚Ë ÔÂ‚ÓÒıÓ‰ËÚ Ú‡ÍÓ‚Û˛ ‚
7 ‡Á Û ‚ÁÓÒÎ˚ı Ë ‚ 2.5 ‡Á‡ - Û 2- Ë 4-ÌÂ‰ÂÎ¸Ì˚ı
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êËÒ. 2. ìÓ‚ÂÌ¸ ÍÓÚËÍÓÒÚÂÓÌ‡ ‚ ÍÓ‚Ë ‚ ÒÓÒÚÓflÌËË
ÔÓÍÓfl Û Ï˚¯ÂÈ Ay/a (�) Ë a/a ( ) ‡ÁÌ˚ı ‚ÓÁ‡ÒÚÓ‚.
èÓ ÓÒË ‡·ÒˆËÒÒ – ÒÏ. Ì‡ ËÒ. 1; ÔÓ ÓÒË Ó‰ËÌ‡Ú – ÛÓ-
‚ÂÌ¸ ÍÓÚËÍÓÒÚÂÓÌ‡, ÏÍ„/100 ÏÎ. *** ÒÏ. Ì‡ ËÒ. 1.
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êËÒ. 3. Å‡Á‡Î¸Ì‡fl ÔÓ‰ÛÍˆËfl ÍÓÚËÍÓÒÚÂÓÌ‡ ÍÎÂÚÍ‡-
ÏË Ì‡‰ÔÓ˜Â˜ÌËÍÓ‚ Û Ï˚¯ÂÈ Ay/a (�) Ë a/a (�) ‡ÁÌ˚ı
‚ÓÁ‡ÒÚÓ‚.
èÓ ÓÒË ‡·ÒˆËÒÒ – ÒÏ. Ì‡ ËÒ. 1; ÔÓ ÓÒË Ó‰ËÌ‡Ú – ÛÓ-
‚ÂÌ¸ ÍÓÚËÍÓÒÚÂÓÌ‡, Ì„/105 ÍÎ.
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òÂ‚˜ÂÌÍÓ Ë ‰.

Ò‡ÏˆÓ‚, ÔË˜ËÌÓÈ ˜Â„Ó ÏÓÊÂÚ ·˚Ú¸ ÔÓ‚˚¯ÂÌÌ‡fl
ÒÂÍÂˆËfl ÄäíÉ „ËÔÓÙËÁÓÏ Ë/ËÎË ÔÓ‚˚¯ÂÌÌ˚È
ÒÚÂÓË‰Ó„ÂÌÂÁ ‚ Ì‡‰ÔÓ˜Â˜ÌËÍ‡ı. àÁ ÎËÚÂ‡ÚÛ-
Ì˚ı ÊÂ ‰‡ÌÌ˚ı ËÁ‚ÂÒÚÌÓ, ˜ÚÓ Û 3-ÌÂ‰ÂÎ¸Ì˚ı Ï˚-
¯ÂÈ ÛÓ‚ÂÌ¸ ÄäíÉ ‚ ÍÓ‚Ë ÌÂ Û‚ÂÎË˜Ë‚‡ÂÚÒfl
(Schmidt et al., 2003). ëÓ„Î‡ÒÌÓ Ì‡¯ËÏ ‰‡ÌÌ˚Ï,
ÔËÍ ÍÓÚËÍÓÒÚÂÓÌ‡ ‚ ÍÓ‚Ë ÒÓÔÓ‚ÓÊ‰‡ÂÚÒfl ÔÓ-
‚˚¯ÂÌÌ˚Ï ·‡Á‡Î¸Ì˚Ï Ë ÒÚËÏÛÎËÓ‚‡ÌÌ˚Ï ÒÚÂ-
ÓË‰Ó„ÂÌÂÁÓÏ ‚ Ì‡‰ÔÓ˜Â˜ÌËÍ‡ı in vitro, ‡ Ú‡ÍÊÂ
·óÎ¸¯ÂÈ ˜Û‚ÒÚ‚ËÚÂÎ¸ÌÓÒÚ¸˛ Ì‡‰ÔÓ˜Â˜ÌËÍÓ‚ Í
ÄäíÉ. ëÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ, Ì‡ÎË˜ËÂ Û Ï˚¯ÂÈ ÔÂËÓ‰‡
ÔÓ‚˚¯ÂÌÌÓÈ ‡ÍÚË‚ÌÓÒÚË ÒËÒÚÂÏ˚ Ó·ÛÒÎÓ‚ÎÂÌÓ
ËÁÏÂÌÂÌËflÏË Ì‡ ÛÓ‚ÌÂ ÒÚÂÓË‰ÔÓ‰ÛˆËÛ˛˘Â„Ó
Á‚ÂÌ‡ – Ì‡‰ÔÓ˜Â˜ÌËÍ‡. ä‡ÍÓ‚Ó ÙËÁËÓÎÓ„Ë˜ÂÒÍÓÂ
ÁÌ‡˜ÂÌËÂ ÔËÍ‡ ÍÓÚËÍÓÒÚÂÓÌ‡ Ì‡ 3-È ÌÂ‰ ÊËÁÌË,
‚ Ì‡ÒÚÓfl˘ÂÂ ‚ÂÏfl ‰Ó ÍÓÌˆ‡ ÌÂ ‚˚flÒÌÂÌÓ. ãÂÈ·Ó-
‚Ë˜ Ò ÒÓ‡‚Ú. (Leibowitz et al., 2005) ÔÂ‰ÔÓÎ‡„‡˛Ú,
˜ÚÓ ÔÓ‚˚¯ÂÌËÂ ÛÓ‚Ìfl ÍÓÚËÍÓÒÚÂÓÌ‡ ‚ ̋ ÚÓÚ ÔÂ-
ËÓ‰ Ò‚flÁ‡ÌÓ Ò ÔÂÂıÓ‰ÓÏ ÊË‚ÓÚÌÓ„Ó Ì‡ Ò‡ÏÓÒÚÓ-
flÚÂÎ¸ÌÓÂ ÔËÚ‡ÌËÂ (ÒÏÂÌ‡ ‡ˆËÓÌ‡ Ë ÂÊËÏ‡ ÔËÚ‡-
ÌËfl).

å˚ Ó·Ì‡ÛÊËÎË, ̃ ÚÓ ÏÛÚ‡ÌÚÌ˚È „ÂÌ Ay, ÔË‚Ó-
‰fl˘ËÈ Í ÔÓ‚ÒÂÏÂÒÚÌÓÈ „ËÔÂ˝ÍÒÔÂÒÒËË ·ÂÎÍ‡
‡„ÛÚË, ‚ÌÂ Á‡‚ËÒËÏÓÒÚË ÓÚ ÒÚÂÔÂÌË ÓÊËÂÌËfl ÔÓ-
‚˚¯‡ÂÚ ÒÚËÏÛÎËÓ‚‡ÌÌ˚È ÒÚÂÓË‰Ó„ÂÌÂÁ ‚ Ì‡‰-
ÔÓ˜Â˜ÌËÍ‡ı ‚ÁÓÒÎ˚ı ÊË‚ÓÚÌ˚ı, ˜ÚÓ ÒÓ„Î‡ÒÛÂÚÒfl
Ò ÔÓÎÛ˜ÂÌÌ˚ÏË Ì‡ÏË ‡ÌÂÂ ‰‡ÌÌ˚ÏË (Bazhan et al.,
2004; Shevchenko et al., 2004). å˚ ÔÓÍ‡Á‡ÎË, ˜ÚÓ
Ó‰ÌÓÈ ËÁ ÔË˜ËÌ ÔÓ‚˚¯ÂÌÌÓÈ ÒÂÍÂˆËË ÍÓÚËÍÓ-
ÒÚÂÓÌ‡ Ì‡‰ÔÓ˜Â˜ÌËÍ‡ÏË Û 15-ÌÂ‰ÂÎ¸Ì˚ı Ò‡ÏˆÓ‚
Ay/a fl‚ÎflÂÚÒfl ÔÓ‚˚¯ÂÌÌ˚È ÊÂ ÓÚ‚ÂÚ ‚ÌÛÚËÍÎÂ-
ÚÓ˜Ì˚ı ÙÂÏÂÌÚÓ‚ ÒÚÂÓË‰Ó„ÂÌÂÁ‡ Ì‡ ˆÄåî
(Shevchenko et al., 2004). Ç Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚÂ Ï˚
Ó·Ì‡ÛÊËÎË, ˜ÚÓ ‚ ÔÂ‚˚È ÏÂÒflˆ ÊËÁÌË ÏÛÚ‡ÌÚ-
Ì˚È „ÂÌ Ay ÌÂ ‚ÎËflÂÚ Ì‡ ÒËÌÚÂÁ ÍÓÚËÍÓÒÚÂÓÌ‡

in vitro, ÌÓ Ì‡Û¯‡ÂÚ ‚ÓÁ‡ÒÚÌÛ˛ ‰ËÌ‡ÏËÍÛ ËÁÏÂ-
ÌÂÌËÈ ÛÓ‚Ìfl ÍÓÚËÍÓÒÚÂÓÌ‡ ‚ ÍÓ‚Ë: Û 3-ÌÂ-
‰ÂÎ¸Ì˚ı Ò‡ÏˆÓ‚ Ay/a ÔËÍ ÍÓÚËÍÓÒÚÂÓÌ‡ ‚ ÍÓ‚Ë
‚ 1.5 ‡Á‡ ÌËÊÂ, ˜ÂÏ Û a/a. èÓÒÍÓÎ¸ÍÛ 3-fl ÌÂ‰ ÊËÁ-
ÌË fl‚ÎflÂÚÒfl ÍËÚË˜ÂÒÍÓÈ ‚ ÒÚ‡ÌÓ‚ÎÂÌËË ÉÉçë
(Edwards et al., 1999; Ordyan et al., 2001), ÏÓÊÌÓ
ÔÂ‰ÔÓÎÓÊËÚ¸, ˜ÚÓ ‚˚fl‚ÎÂÌÌ‡fl Ì‡ÏË ‡ÌÂÂ ÔÓ‚˚-
¯ÂÌÌ‡fl Â‡ÍˆËfl Ì‡ ̂ Äåî Û ‚ÁÓÒÎ˚ı Ï˚¯ÂÈ Ay/a
(Shevchenko et al., 2004) ÏÓÊÂÚ ·˚Ú¸ Ó·ÛÒÎÓ‚ÎÂÌ‡
‚ÎËflÌËÂÏ ÏÛÚ‡ÌÚÌÓ„Ó „ÂÌ‡ Ay Í‡Í ÌÂÔÓÒÂ‰ÒÚ‚ÂÌ-
ÌÓ Ì‡ ‡ÍÚË‚ÌÓÒÚ¸ ‚ÌÛÚËÍÎÂÚÓ˜Ì˚ı ÙÂÏÂÌÚÓ‚
ÒÚÂÓË‰Ó„ÂÌÂÁ‡, Ú‡Í Ë ÓÔÓÒÂ‰Ó‚‡ÌÌÓ, ˜ÂÂÁ Ì‡Û-
¯ÂÌËÂ ÒÚ‡ÌÓ‚ÎÂÌËfl ÍÓÚËÍÓÒÚÂÓË‰ÌÓÈ ÙÛÌÍˆËË
Ì‡‰ÔÓ˜Â˜ÌËÍÓ‚.

èÓ-‚Ë‰ËÏÓÏÛ, ‚ÎËflÌËÂ ÏÛÚ‡ÌÚÌÓ„Ó „ÂÌ‡ Ay Ì‡
‡ÍÚË‚ÌÓÒÚ¸ ÉÉçë ÌÂ Ó„‡ÌË˜Ë‚‡ÂÚÒfl ÚÓÎ¸ÍÓ Ì‡‰-
ÔÓ˜Â˜ÌËÍÓÏ, Ú‡Í Í‡Í Û 3-ÌÂ‰ÂÎ¸Ì˚ı Ï˚¯ÂÈ Ay/a
ÔË ÓÚÒÛÚÒÚ‚ËË „ÂÌÓÚËÔË˜ÂÒÍËı ‡ÁÎË˜ËÈ ‚ ËÌ-
ÚÂÌÒË‚ÌÓÒÚË ÒÚÂÓË‰Ó„ÂÌÂÁ‡ ‚ Ì‡‰ÔÓ˜Â˜ÌËÍ‡ı
ÒÌËÊÂÌ ÛÓ‚ÂÌ¸ ÍÓÚËÍÓÒÚÂÓÌ‡ ‚ ÍÓ‚Ë, ‡ Û
‚ÁÓÒÎ˚ı Ï˚¯ÂÈ Ay/a ÔË ÔÓ‚˚¯ÂÌÌÓÈ ËÌÚÂÌÒË‚-
ÌÓÒÚË ÒÚÂÓË‰Ó„ÂÌÂÁ‡ ‚ Ì‡‰ÔÓ˜Â˜ÌËÍ‡ı ÓÚÒÛÚÒÚ‚Û-
˛Ú „ÂÌÓÚËÔË˜ÂÒÍËÂ ‡ÁÎË˜Ëfl ÔÓ ÛÓ‚Ì˛ ÍÓÚËÍÓ-
ÒÚÂÓÌ‡ ‚ ÍÓ‚Ë. àÁ‚ÂÒÚÌÓ, ˜ÚÓ ÛÓ‚ÂÌ¸ ÍÓÚËÍÓ-
ÒÚÂÓÌ‡ ‚ ÍÓ‚Ë Á‡‚ËÒËÚ, Ò Ó‰ÌÓÈ ÒÚÓÓÌ˚, ÓÚ
ÒÍÓÓÒÚË ÒËÌÚÂÁ‡ ÍÓÚËÍÓÒÚÂÓÌ‡ Ì‡‰ÔÓ˜Â˜ÌËÍ‡-
ÏË, ‡ Ò ‰Û„ÓÈ – ÓÚ ËÌÚÂÌÒË‚ÌÓÒÚË ÏÂÚ‡·ÓÎËÁÏ‡
„ÓÏÓÌ‡ Ë Á‡ı‚‡Ú‡ Â„Ó ÚÍ‡ÌflÏË-ÏË¯ÂÌflÏË (Ï˚¯-
ˆ˚, ÊËÓ‚‡fl ÚÍ‡Ì¸) (Bamberger et al., 1996). Ç ‡-
·ÓÚ‡ı Ì‡ ‡‰ËÔÓˆËÚ‡ı ·˚ÎÓ ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ ·ÂÎÓÍ
‡„ÛÚË ÒÔÓÒÓ·ÂÌ ÒÚËÏÛÎËÓ‚‡Ú¸ ˝ÍÒÔÂÒÒË˛ „ÂÌÓ‚
(Jones et al., 1996; Claycombe et al., 2000). ÇÓÁÏÓÊ-
ÌÓ, ˜ÚÓ Û Ï˚¯ÂÈ Ay/a ÔÓ‚˚¯ÂÌ‡ ˝ÍÒÔÂÒÒËfl ÙÂ-
ÏÂÌÚÓ‚ ÏÂÚ‡·ÓÎËÁÏ‡ ÍÓÚËÍÓÒÚÂÓÌ‡ Ë/ËÎË ˝ÍÒ-
ÔÂÒÒËfl „ÂÌÓ‚ „Î˛ÍÓÍÓÚËÍÓË‰Ì˚ı ÂˆÂÔÚÓÓ‚ ‚
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êËÒ. 4. ëÂÍÂˆËfl ÍÓÚËÍÓÒÚÂÓÌ‡ ÍÎÂÚÍ‡ÏË Ì‡‰ÔÓ˜Â˜ÌËÍÓ‚ ( ÔÓ ÓÒË Ó‰ËÌ‡Ú, Ì„/105 ÍÎ) Û Ï˚¯ÂÈ Ay/a (–�–) Ë a/a (–�–)
‡ÁÌ˚ı ‚ÓÁ‡ÒÚÓ‚ ‚ ÓÚ‚ÂÚ Ì‡ ÍÓÌˆÂÌÚ‡ˆË˛ ÄäíÉ (ÔÓ ÓÒË ‡·ÒˆËÒÒ, å). ÇÓÁ‡ÒÚ ÊË‚ÓÚÌ˚ı, ÌÂ‰: ‡ – 2, · – 3, ‚ – 4, „ – 10,
‰ – 15. éÒÚ‡Î¸Ì˚Â Ó·ÓÁÌ‡˜ÂÌËfl ÒÏ. Ì‡ ËÒ. 1.
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ÔÂËÙÂË˜ÂÒÍËı ÚÍ‡Ìflı. èÓ‚˚¯ÂÌÌ˚È ÏÂÚ‡·Ó-
ÎËÁÏ Ë/ËÎË ·ÓÎ¸¯ËÈ Á‡ı‚‡Ú ÍÓÚËÍÓÒÚÂÓÌ‡ ÔÂË-
ÙÂË˜ÂÒÍËÏË ÚÍ‡ÌflÏË ÏÓÊÂÚ ÔË‚Ó‰ËÚ¸ Í ÒÌËÊÂ-
ÌË˛ ÍÓÌˆÂÌÚ‡ˆËË „ÓÏÓÌ‡ ‚ ÍÓ‚Ë Û Ï˚¯ÂÈ Ay/a.

í‡ÍËÏ Ó·‡ÁÓÏ, ‚ Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚÂ Ï˚ ‚ÔÂ-
‚˚Â ÓˆÂÌËÎË in vivo Ë in vitro ÍÓÚËÍÓÒÚÂÓË‰ÌÛ˛
ÙÛÌÍˆË˛ Ì‡‰ÔÓ˜Â˜ÌËÍÓ‚ Û Ï˚¯ÂÈ ‚ ıÓ‰Â ‚ÒÂ„Ó
ÔÓÒÚÌ‡Ú‡Î¸ÌÓ„Ó ÓÌÚÓ„ÂÌÂÁ‡ (‰Ó Ë ÔÓÒÎÂ ÔÓÎÓ‚Ó„Ó
ÒÓÁÂ‚‡ÌËfl). å˚ ÔÓÍ‡Á‡ÎË, ̃ ÚÓ ‰Îfl ÔÓÒÚÌ‡Ú‡Î¸ÌÓ-
„Ó ÒÚ‡ÌÓ‚ÎÂÌËfl ÉÉçë Ï˚¯ÂÈ ı‡‡ÍÚÂÌÓ ÒÛ˘Â-
ÒÚ‚Ó‚‡ÌËÂ ÌÂ ÚÓÎ¸ÍÓ ÒÚÂÒÒ-„ËÔÓÂÒÔÓÌÒË‚ÌÓ„Ó
ÔÂËÓ‰‡, ÌÓ Ë ÔÂËÓ‰‡ ÔÓ‚˚¯ÂÌÌÓÈ ‡ÍÚË‚ÌÓÒÚË
ÒËÒÚÂÏ˚ (3-fl ÌÂ‰). Ç˚ÒÓÍËÈ ÛÓ‚ÂÌ¸ ÍÓÚËÍÓÒÚÂ-
ÓÌ‡ ‚ ˝ÚÓ ‚ÂÏfl Ó·ÛÒÎÓ‚ÎÂÌ ÔÓ‚˚¯ÂÌËÂÏ ÒÚÂÓ-
Ë‰Ó„ÂÌÌÓÈ ÙÛÌÍˆËË Ì‡‰ÔÓ˜Â˜ÌËÍ‡. äÓÏÂ ÚÓ„Ó,
Ï˚ ‚ÔÂ‚˚Â ÔÓÍ‡Á‡ÎË, ˜ÚÓ ÏÛÚ‡ÌÚÌ˚È „ÂÌ Ay Û
Ò‡ÏˆÓ‚ Ï˚¯ÂÈ Ì‡Û¯‡ÂÚ ÔÓÒÚÌ‡Ú‡Î¸ÌÓÂ ÒÚ‡ÌÓ‚-
ÎÂÌËÂ ÙÛÌÍˆËË Ì‡‰ÔÓ˜Â˜ÌËÍ‡ – ÒÌËÊ‡ÂÚ ‚ÂÎË˜ËÌÛ
ÔËÍ‡ ÍÓÚËÍÓÒÚÂÓÌ‡ ‚ ÍÓ‚Ë ‚Ó ‚ÂÏfl ÔÂËÓ‰‡
ÔÓ‚˚¯ÂÌÌÓÈ ‡ÍÚË‚ÌÓÒÚË ÒËÒÚÂÏ˚.
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Abstract—We studied postnatal development of corticosteroid function of the adrenals in mice during the pe-
riod of elevated activity of the hypothalamic-pituitary-adrenal system and the influence of mutant gene Ay on
this process. Normally, a corticosterone peak in blood and increased basal and stimulated steroidogenesis in
vitro are observed in 3-week old mice. In 3-week old Ay/a mice (hyperexpression of protein agouti) a corticos-
terone peak in blood is lowered and genotypic differences in steroidogenesis in vitro are absent, as compared
to a/A mice (absence of agouti), while at the ages of 10 and 15 weeks, there were no genotypic differences in
the blood level of corticosterone and steroidogenesis in vitro was elevated. Thus, a high level of corticosterone
during the period of elevated activity of the hypothalamic-pituitary-adrenal system in 3-week old mice is de-
termined by enhanced steroidogenic function of the adrenals. Mutant gene Ay in male mice affected the post-
natal development of the adrenal function: the peak of corticosterone in blood was lowered during the period
of elevated activity of the system.
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