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1 Ç ‡ÌÌËÈ ÔÓÒÚÌ‡Ú‡Î¸Ì˚È ÔÂËÓ‰ ‡Á‚ËÚËfl ÔÓ˜Í‡
ÌÂÁÂÎÓÓÊ‰‡˛˘Ëı ÏÎÂÍÓÔËÚ‡˛˘Ëı ÌÂ˜Û‚ÒÚ‚Ë-
ÚÂÎ¸Ì‡ Í ‰ÂÈÒÚ‚Ë˛ ‡ÌÚË‰ËÛÂÚË˜ÂÒÍÓ„Ó „ÓÏÓÌ‡
(‚‡ÁÓÔÂÒÒËÌ‡). ì Í˚Ò ‡ÌÚË‰ËÛÂÚË˜ÂÒÍÓÂ ‰ÂÈ-
ÒÚ‚ËÂ ‚‡ÁÓÔÂÒÒËÌ‡ ÔÓfl‚ÎflÂÚÒfl Û 20–22-ÒÛÚÓ˜Ì˚ı
ÊË‚ÓÚÌ˚ı, ˜ÚÓ ÒÓ‚Ô‡‰‡ÂÚ Ò ÍÓÌˆÓÏ ÔÂËÓ‰‡ ÔÂÂıÓ-
‰‡ ÓÚ ÏÓÎÓ˜ÌÓ„Ó ‚ÒÍ‡ÏÎË‚‡ÌËfl Í Ò‡ÏÓÒÚÓflÚÂÎ¸ÌÓ-
ÏÛ ÔËÚ‡ÌË˛. Ç ˝ÚÓÚ ÔÂËÓ‰ Á‡‚Â¯‡ÂÚÒfl ÙÓÏËÓ-
‚‡ÌËÂ ‚ÒÂ„Ó ÍÓÏÔÎÂÍÒ‡ Â„ÛÎflÚÓÌ˚ı ÒËÒÚÂÏ ‚Ó‰ÌÓ-
ÒÓÎÂ‚Ó„Ó „ÓÏÂÓÒÚ‡Á‡, Ó·ÂÒÔÂ˜Ë‚‡˛˘Â„Ó ‡·ÓÚÛ
ÔÓ˜ÍË Ò Û˜ÂÚÓÏ ÔÓÚÂ·ÌÓÒÚÂÈ Ó„‡ÌËÁÏ‡ (Aperia,
Herin, 1975; Dlouha, 1976).

ëÓ„Î‡ÒÌÓ ÒÓ‚ÂÏÂÌÌ˚Ï ÔÂ‰ÒÚ‡‚ÎÂÌËflÏ, ÓÒÌÓ‚-
ÌÓÈ ÏÂı‡ÌËÁÏ Û‚ÂÎË˜ÂÌËfl ÔÓÌËˆ‡ÂÏÓÒÚË ‰Îfl ‚Ó‰˚
„Î‡‚Ì˚ı ÍÎÂÚÓÍ ÒÓ·Ë‡ÚÂÎ¸Ì˚ı ÚÛ·ÓÍ ÔÓ˜ÍË ÔÓ‰
‰ÂÈÒÚ‚ËÂÏ ‚‡ÁÓÔÂÒÒËÌ‡ ÒÓÒÚÓËÚ ‚ Ó·‡ÚËÏÓÏ
‚ÒÚ‡Ë‚‡ÌËË ‚Ó‰ÌÓ„Ó Í‡Ì‡Î‡, ÙÓÏËÛÂÏÓ„Ó ·ÂÎ-
ÍÓÏ ‡Í‚‡ÔÓËÌÓÏ 2 (AQP2), ‚ ‡ÔËÍ‡Î¸ÌÛ˛ ÏÂÏ·‡-
ÌÛ. Ç‡ÁÓÔÂÒÒËÌ ‚Á‡ËÏÓ‰ÂÈÒÚ‚ÛÂÚ ÒÓ ÒÔÂˆËÙË˜ÂÒÍË-
ÏË ÂˆÂÔÚÓ‡ÏË ÚËÔ‡ V2, ‡ÒÔÓÎÓÊÂÌÌ˚ÏË Ì‡ ·‡ÁÓ-

1 ê‡·ÓÚ‡ ÔÓ‰‰ÂÊ‡Ì‡ êÓÒÒËÈÒÍËÏ ÙÓÌ‰ÓÏ ÙÛÌ‰‡ÏÂÌÚ‡Î¸Ì˚ı
ËÒÒÎÂ‰Ó‚‡ÌËÈ ( ÔÓÂÍÚ˚ ‹ 09-04-00197-‡, 08-04-00541-‡) Ë
èÓ„‡ÏÏÓÈ èÂÁË‰ÂÌÚ‡ êî “èÓ‰‰ÂÊÍ‡ ‚Â‰Û˘Ëı Ì‡Û˜-
Ì˚ı ¯ÍÓÎ” (ÔÓÂÍÚ çò-1647.2008.4).

Î‡ÚÂ‡Î¸ÌÓÈ ÏÂÏ·‡ÌÂ ÍÎÂÚÓÍ ÒÓ·Ë‡ÚÂÎ¸Ì˚ı
ÚÛ·ÓÍ. é·‡ÁÓ‚‡ÌËÂ „ÓÏÓÌ-ÂˆÂÔÚÓÌÓ„Ó ÍÓÏ-
ÔÎÂÍÒ‡ ÔË‚Ó‰ËÚ Í ‡ÍÚË‚‡ˆËË ‡‰ÂÌËÎ‡ÚˆËÍÎ‡Á˚,
ÔÓËÒıÓ‰ËÚ Ì‡‡·ÓÚÍ‡ ˆÄåî (3'–5'-ˆËÍÎË˜ÂÒÍÓ„Ó
‡‰ÂÌÓÁËÌ‡ ÏÓÌÓÙÓÒÙ‡Ú‡), ˜ÚÓ ‚ Ò‚Ó˛ Ó˜ÂÂ‰¸ ÔË-
‚Ó‰ËÚ Í Á‡ÔÛÒÍÛ Í‡ÒÍ‡‰‡ ‚ÌÛÚËÍÎÂÚÓ˜Ì˚ı ÔÓˆÂÒ-
ÒÓ‚, Ó‰ÌËÏ ËÁ ÂÁÛÎ¸Ú‡ÚÓ‚ ˜Â„Ó fl‚ÎflÂÚÒfl ‚ÒÚ‡Ë‚‡-
ÌËÂ AQP2 ‚ ‡ÔËÍ‡Î¸ÌÛ˛ ÏÂÏ·‡ÌÛ (Nielsen et al.,
2002). äÓÏÂ ÚÓ„Ó, ÔÓ-‚Ë‰ËÏÓÏÛ, ÒÛ˘ÂÒÚ‚Û˛Ú ÔÛÚË
Â„ÛÎflˆËË ÔÓÌËˆ‡ÂÏÓÒÚË ÍÎÂÚÓÍ ÒÓ·Ë‡ÚÂÎ¸Ì˚ı
ÚÛ·ÓÍ ÔÓ˜ÍË, ‚ ÍÓÚÓ˚ı ÌÂÔÓÒÂ‰ÒÚ‚ÂÌÌÓ ÌÂ Û˜‡ÒÚ-
‚ÛÂÚ ˆÄåî. Å˚ÎÓ ÛÒÚ‡ÌÓ‚ÎÂÌÓ, ˜ÚÓ ‚‡ÁÓÔÂÒÒËÌ
Ì‡fl‰Û Ò ÔÓ‚˚¯ÂÌËÂÏ ÍÓÌˆÂÌÚ‡ˆËË ˆÄåî ‚˚Á˚-
‚‡ÂÚ Í‡ÚÍÓ‚ÂÏÂÌÌÓÂ ÔÓ‚˚¯ÂÌËÂ ‡ÍÚË‚ÌÓÒÚË
‚ÌÛÚËÍÎÂÚÓ˜ÌÓ„Ó Í‡Î¸ˆËfl, Ó·Ì‡ÛÊÂÌÌÓÂ ‚ ÍÎÂÚ-
Í‡ı ÒÓ·Ë‡ÚÂÎ¸Ì˚ı ÚÛ·ÓÍ ‚ÌÛÚÂÌÌÂ„Ó ÏÓÁ„Ó‚Ó„Ó
‚Â˘ÂÒÚ‚‡. èË ˝ÚÓÏ ÌÂ Ì‡·Î˛‰‡ÂÚÒfl ÔÓ‚˚¯ÂÌËfl
ÍÓÌˆÂÌÚ‡ˆËË Í‡Î¸ˆËfl ÔË ‰ÂÈÒÚ‚ËË ÔÓÌËÍ‡˛˘Ëı
‡Ì‡ÎÓ„Ó‚ ˆÄåî – ‰·-ˆÄåî (‰Ë·ÛÚËËÎ-3'–5'-ˆËÍ-
ÎË˜ÂÒÍÓ„Ó ‡‰ÂÌÓÁËÌ‡ ÏÓÌÓÙÓÒÙ‡Ú‡), 8-·ÓÏÓ-
ˆÄåî Ë ÙÓÒÍÓÎËÌ‡, ‡ÍÚË‚ËÛ˛˘Ëı ˆÄåî-Á‡‚Ë-
ÒËÏ˚È ÔÛÚ¸ Ú‡ÌÒ‰ÛÍˆËË ÒË„Ì‡Î‡ ‚‡ÁÓÔÂÒÒËÌ‡
(Nickols et al., 2004). ì‚ÂÎË˜ÂÌËÂ ÍÓÌˆÂÌÚ‡ˆËË
Í‡Î¸ˆËfl, Ó˜Â‚Ë‰ÌÓ, ËÏÂÂÚ ‚‡ÊÌÓÂ ÁÌ‡˜ÂÌËÂ ‰Îfl Â‡-
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Ç ‡ÌÌÂÏ ÔÓÒÚÌ‡Ú‡Î¸ÌÓÏ ÔÂËÓ‰Â ‡Á‚ËÚËfl ÔÓ˜Í‡ ÌÂÁÂÎÓÓÊ‰‡˛˘Ëı ÏÎÂÍÓÔËÚ‡˛˘Ëı ÌÂ˜Û‚ÒÚ‚Ë-
ÚÂÎ¸Ì‡ Í ‰ÂÈÒÚ‚Ë˛ ‡ÌÚË‰ËÛÂÚË˜ÂÒÍÓ„Ó „ÓÏÓÌ‡ (‚‡ÁÓÔÂÒÒËÌ‡). èÓÍ‡Á‡ÌÓ, ˜ÚÓ ‚Ó‰Ì‡fl ÔÓÌËˆ‡Â-
ÏÓÒÚ¸ ÍÎÂÚÓÍ ̋ ÔËÚÂÎËfl ÒÓ·Ë‡ÚÂÎ¸Ì˚ı ÚÛ·ÓÍ ÔÓ˜ÍË Í˚Ò˚ Û‚ÂÎË˜Ë‚‡ÂÚÒfl ‚ ÔÓˆÂÒÒÂ ‡Á‚ËÚËfl, ÔË
˝ÚÓÏ Â‡ÍˆËfl Ì‡ ‡„ÓÌËÒÚ V2-ÂˆÂÔÚÓÓ‚ ‚‡ÁÓÔÂÒÒËÌ‡ ‰ÂÒÏÓÔÂÒÒËÌ ÔÓfl‚ÎflÂÚÒfl Ì‡˜ËÌ‡fl Ò 20-ÒÛÚÓ˜-
ÌÓ„Ó ‚ÓÁ‡ÒÚ‡. ç‡·Î˛‰‡ÂÏÓÂ ÔÓ‚˚¯ÂÌËÂ ‚Ó‰ÌÓÈ ÔÓÌËˆ‡ÂÏÓÒÚË Ò‚flÁ‡ÌÓ Ò Û‚ÂÎË˜ÂÌËÂÏ ÒÓ‰ÂÊ‡ÌËfl
·ÂÎÍÓ‚ ‚Ó‰Ì˚ı Í‡Ì‡ÎÓ‚ (‡Í‚‡ÔÓËÌÓ‚) AQP2 Ë AQP3 ‚ ÔÎ‡ÁÏ‡ÚË˜ÂÒÍÓÈ ÏÂÏ·‡ÌÂ. ä‡Î¸ˆËÈÁ‡‚ËÒË-
Ï˚Â ËÁÓÙÓÏ˚ ÔÓÚÂËÌÍËÌ‡Á˚ ë fl‚Îfl˛ÚÒfl ‚ÂÓflÚÌ˚ÏË Û˜‡ÒÚÌËÍ‡ÏË ÔÛÚË Ú‡ÌÒ‰ÛÍˆËË ÒË„Ì‡Î‡ ‚‡-
ÁÓÔÂÒÒËÌ‡ Ë, ‚ÓÁÏÓÊÌÓ, ÔËÌËÏ‡˛Ú Û˜‡ÒÚËÂ ‚ ÏÂı‡ÌËÁÏ‡ı ÒÓÁÂ‚‡ÌËfl ˜Û‚ÒÚ‚ËÚÂÎ¸ÌÓÒÚË Í „ÓÏÓÌÛ.
ë ÔÓÏÓ˘¸˛ ÇÂÒÚÂÌ-·ÎÓÚ-„Ë·Ë‰ËÁ‡ˆËË ÓˆÂÌË‚‡ÎË ÒÓ‰ÂÊ‡ÌËÂ ÚÂı ËÁÓÙÓÏ ÔÓÚÂËÌÍËÌ‡Á˚
ë (α, δ Ë ξ) Û Í˚Ò ‚ ‡ÁÌ˚Â ÔÂËÓ‰˚ ÔÓÒÚÌ‡Ú‡Î¸ÌÓ„Ó ‡Á‚ËÚËfl. èÓÍ‡Á‡ÌÓ, ˜ÚÓ ÒÓ‰ÂÊ‡ÌËÂ ÔÓÚÂËÌ-
ÍËÌ‡Á˚ ë ËÁÓÙÓÏ α Ë δ Û‚ÂÎË˜Ë‚‡ÂÚÒfl ‚ ıÓ‰Â ‡Á‚ËÚËfl, ‚ ÚÓ ‚ÂÏfl Í‡Í ÒÓ‰ÂÊ‡ÌËÂ ËÁÓÙÓÏ˚ ξ
ÓÒÚ‡ÂÚÒfl ÌÂËÁÏÂÌÌ˚Ï. èË ˝ÚÓÏ Ì‡Ë·ÓÎÂÂ ‚ÂÓflÚÌ˚Ï Û˜‡ÒÚÌËÍÓÏ ÏÂı‡ÌËÁÏ‡ ÒÓÁÂ‚‡ÌËfl „ÓÏÓ-
Ì‡Î¸ÌÓÈ ÍÓÏÔÂÚÂÌÚÌÓÒÚË ÍÎÂÚÓÍ Í ‚‡ÁÓÔÂÒÒËÌÛ fl‚ÎflÂÚÒfl Í‡Î¸ˆËÈÁ‡‚ËÒËÏ‡fl ÔÓÚÂËÌÍËÌ‡Á‡ Cα, ÔÓ-
ÒÍÓÎ¸ÍÛ ÂÂ ÍÓÎË˜ÂÒÚ‚Ó ‚ ÔÎ‡ÁÏ‡ÚË˜ÂÒÍÓÈ ÏÂÏ·‡ÌÂ Ï‡ÍÒËÏ‡Î¸ÌÓ Ì‡ 20–24-Â ÒÛÚ, ˜ÚÓ ÒÓ‚Ô‡‰‡ÂÚ Ò ÔÂ-
ËÓ‰ÓÏ ÔÓfl‚ÎÂÌËfl ˝ÙÙÂÍÚ‡ ‚‡ÁÓÔÂÒÒËÌ‡. 

äÎ˛˜Â‚˚Â ÒÎÓ‚‡: ‚‡ÁÓÔÂÒÒËÌ, ÓÌÚÓ„ÂÌÂÁ, ‡Í‚‡ÔÓËÌ˚, ÔÓÚÂËÌÍËÌ‡Á‡ C, ÔÓ˜Í‡.
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ÎËÁ‡ˆËË ˝ÙÙÂÍÚ‡ ‚‡ÁÓÔÂÒÒËÌ‡ ‚ ÒÓ·Ë‡ÚÂÎ¸Ì˚ı
ÚÛ·Í‡ı, ÔÓÒÍÓÎ¸ÍÛ ıÂÎ‡ÚÓ Í‡Î¸ˆËfl BAPTA ÔË‚Ó-
‰ËÚ Í ÔÓ‰‡‚ÎÂÌË˛ Â‡ÍˆËË Ì‡ „ÓÏÓÌ (Chou et al.,
2000; Yip, 2000). 

èÓÚÂËÌÍËÌ‡Á‡ C (èäë) fl‚ÎflÂÚÒfl Ó‰ÌËÏ ËÁ Ì‡Ë-
·ÓÎÂÂ ‚ÂÓflÚÌ˚ı Û˜‡ÒÚÌËÍÓ‚ ˆÄåî-ÌÂÁ‡‚ËÒËÏÓ„Ó
ÔÛÚË Â„ÛÎflˆËË ‚Ó‰ÌÓÈ ÔÓÌËˆ‡ÂÏÓÒÚË ÒÓ·Ë‡ÚÂÎ¸-
Ì˚ı ÚÛ·ÓÍ ‚‡ÁÓÔÂÒÒËÌÓÏ (Huang, 1989). éÌ‡, ‚ÂÓ-
flÚÌÓ, ÏÓÊÂÚ ÔËÌËÏ‡Ú¸ Û˜‡ÒÚËÂ ‚ ÏÂı‡ÌËÁÏ‡ı ÒÓÁÂ-
‚‡ÌËfl ˜Û‚ÒÚ‚ËÚÂÎ¸ÌÓÒÚË Í „ÓÏÓÌÛ ‚ ıÓ‰Â ÔÓÒÚÌ‡-
Ú‡Î¸ÌÓ„Ó ‡Á‚ËÚËfl. ç‡¯‡ ‡·ÓÚ‡ ÔÓÒ‚fl˘ÂÌ‡
ËÒÒÎÂ‰Ó‚‡ÌË˛ ‚ÂÓflÚÌÓ„Ó Û˜‡ÒÚËfl ‡ÁÎË˜Ì˚ı ËÁÓ-
ÙÓÏ èäë ‚ ÒÓÁÂ‚‡ÌËË ÏÂı‡ÌËÁÏ‡ Â„ÛÎflˆËË ÔÓ-
ÌËˆ‡ÂÏÓÒÚË ÍÎÂÚÓÍ ˝ÔËÚÂÎËfl ÒÓ·Ë‡ÚÂÎ¸Ì˚ı ÚÛ-
·ÓÍ ÔÓ˜ÍË Í˚Ò˚ ‚ ÔÓÒÚÌ‡Ú‡Î¸ÌÓÏ ‡Á‚ËÚË.

åÄíÖêàÄã à åÖíéÑàäÄ

ÜË‚ÓÚÌ˚Â. Ç ˝ÍÒÔÂËÏÂÌÚ‡ı ËÒÔÓÎ¸ÁÓ‚‡ÎË
Í˚Ò ÇËÒÚ‡ ‚ ‚ÓÁ‡ÒÚÂ 9–12 ÒÛÚ, 20–22 ÒÛÚ Ë 2–3 ÏÂÒ
Ó·ÓÂ„Ó ÔÓÎ‡, ÍÓÚÓ˚ı ÔÓÎÛ˜‡ÎË ËÁ Î‡·Ó‡ÚÓËË
˝ÍÒÔÂËÏÂÌÚ‡Î¸Ì˚ı ÊË‚ÓÚÌ˚ı àñËÉ ëé êÄç.
äÓÌÚÓÎ¸Ì˚ı ÊË‚ÓÚÌ˚ı ÒÓ‰ÂÊ‡ÎË Ì‡ ÒÚ‡Ì‰‡ÚÌÓÈ
‰ËÂÚÂ ‚Ë‚‡Ëfl. ÑÎfl ÒÌËÊÂÌËfl ÛÓ‚Ìfl ˝Ì‰Ó„ÂÌÌÓ„Ó
‚‡ÁÓÔÂÒÒËÌ‡ 20–22-ÒÛÚÓ˜Ì˚ı Ë ‚ÁÓÒÎ˚ı Í˚Ò ÔÓ‰-
‚Â„‡ÎË „Ë‰‡Ú‡ˆËË. ë ˝ÚÓÈ ˆÂÎ¸˛ Á‡ 48 ˜ ‰Ó ˝ÍÒÔÂ-
ËÏÂÌÚ‡ ÊË‚ÓÚÌ˚ı ÎË¯‡ÎË ÍÓÏ‡ Ë Ó·ÂÒÔÂ˜Ë‚‡ÎË
ÌÂÓ„‡ÌË˜ÂÌÌ˚È ‰ÓÒÚÛÔ Í 5%-ÌÓÏÛ ‚Ó‰ÌÓÏÛ ‡ÒÚ‚Ó-
Û Ò‡ı‡ÓÁ˚. ÑÎfl ‰Â„Ë‰‡Ú‡ˆËË Í˚Ò Á‡ 48 ˜ ‰Ó ˝ÍÒ-
ÔÂËÏÂÌÚ‡ ÎË¯‡ÎË ‰ÓÒÚÛÔ‡ Í ‚Ó‰Â, ÌÓ ÒÓı‡ÌflÎË ‰Ó-
ÒÚÛÔ Í ÒÛıÓÏÛ ÍÓÏÛ.

èÓÎÛ˜ÂÌËÂ Ù‡„ÏÂÌÚÓ‚ ÒÓ·Ë‡ÚÂÎ¸Ì˚ı ÚÛ-
·ÓÍ. ÑÎfl ÔÓÎÛ˜ÂÌËfl ÒÛÒÔÂÌÁËË Ù‡„ÏÂÌÚÓ‚ ÒÓ·Ë‡-
ÚÂÎ¸Ì˚ı ÚÛ·ÓÍ ÏÓÁ„Ó‚Ó„Ó ‚Â˘ÂÒÚ‚‡ ÔÓ˜ÍË ËÒÔÓÎ¸-
ÁÓ‚‡ÎË ÏÂÚÓ‰ËÍÛ, ÓÔËÒ‡ÌÌÛ˛ Ì‡ÏË ‡ÌÂÂ (ëÓÎÂÌÓ‚ Ë
‰., 2001). 

àÁÏÂÂÌËÂ ‚Ó‰ÌÓÈ ÔÓÌËˆ‡ÂÏÓÒÚË. åÂÚÓ‰ ËÁÏÂ-
ÂÌËfl ÍÓ˝ÙÙËˆËÂÌÚ‡ ‚Ó‰ÌÓÈ ÔÓÌËˆ‡ÂÏÓÒÚË Pf
ÔÎ‡ÁÏ‡ÚË˜ÂÒÍÓÈ ÏÂÏ·‡Ì˚ ÍÎÂÚÓÍ Ì‡ ÓÚÍ˚ÚÓÏ
ÍÓÌˆÂ ÔÓ˜Â˜ÌÓ„Ó Í‡Ì‡Î¸ˆ‡, ËÒÔÓÎ¸ÁÛ˛˘ËÈ Ò‚ÂÚÓ-
‚Û˛ ÏËÍÓÒÍÓÔË˛ ‚ ÚÂÏÌÓÏ ÔÓÎÂ, ·˚Î Ú‡ÍÊÂ ÓÔË-
Ò‡Ì Ì‡ÏË ‡ÌÂÂ (ëÓÎÂÌÓ‚ Ë ‰., 2002).

àÌÍÛ·‡ˆËfl Ò ‰ÂÒÏÓÔÂÒÒËÌÓÏ. àÌÍÛ·‡ˆË˛ Ò ‰Â-
ÒÏÓÔÂÒÒËÌÓÏ ÔÓ‚Ó‰ËÎË ‚ ÒÂ‰Â MEM Ò 15 ÏM ·Û-
ÙÂÓÏ HEPES (“Sigma”, ëòÄ) 30 ÏËÌ ÔË 37°ë ‚ ‡Ú-
ÏÓÒÙÂÂ 5%-ÌÓ„Ó CO2 Ë 95%-ÌÓ„Ó ‚ÓÁ‰Ûı‡. ÑÎfl
ÓˆÂÌÍË ˝ÙÙÂÍÚ‡ ÒÂÎÂÍÚË‚ÌÓ„Ó ‡„ÓÌËÒÚ‡ V2-ÂˆÂÔ-
ÚÓÓ‚ ‰ÂÒÏÓÔÂÒÒËÌ‡ Ì‡ ‚Ó‰ÌÛ˛ ÔÓÌËˆ‡ÂÏÓÒÚ¸
ÔÎ‡ÁÏ‡ÚË˜ÂÒÍÓÈ ÏÂÏ·‡Ì˚ ÍÎÂÚÓÍ ÒÓ·Ë‡ÚÂÎ¸Ì˚ı
ÚÛ·ÓÍ ÔÓÒÎÂ ÍÓÌÚÓÎ¸ÌÓ„Ó ÓÔÂ‰ÂÎÂÌËfl ÍÓ˝ÙÙË-
ˆËÂÌÚ‡ ÓÒÏÓÚË˜ÂÒÍÓÈ ‚Ó‰ÌÓÈ ÔÓÌËˆ‡ÂÏÓÒÚË Pf
ËÁÓÎËÓ‚‡ÌÌ˚È Ù‡„ÏÂÌÚ Í‡Ì‡Î¸ˆ‡ ËÌÍÛ·ËÓ‚‡ÎË Ò
‰ÂÒÏÓÔÂÒÒËÌÓÏ (10–8 M, “Sigma”, ëòÄ) 30 ÏËÌ ÔË
37°ë, ‡ Á‡ÚÂÏ ÓÔflÚ¸ ÓÔÂ‰ÂÎflÎË Pf.

èÓÎÛ˜ÂÌËÂ ÔÂÔ‡‡Ú‡ ÔÎ‡ÁÏ‡ÚË˜ÂÒÍËı ÏÂÏ-
·‡Ì. ÑÎfl ÔÓÎÛ˜ÂÌËfl ÔÂÔ‡‡Ú‡ ÔÎ‡ÁÏ‡ÚË˜ÂÒÍËı
ÏÂÏ·‡Ì Ì‡ÛÊÌÓÂ ÏÓÁ„Ó‚ÓÂ ‚Â˘ÂÒÚ‚Ó ÔÓ˜ÍË „ÓÏÓ-
„ÂÌËÁËÓ‚‡ÎË ‚ ÒÚÂÍÎflÌÌÓÏ „ÓÏÓ„ÂÌËÁ‡ÚÓÂ ‚ ·ÛÙÂ-

Â, ÒÓ‰ÂÊ‡˘ÂÏ 10 Ïå ÚËÒ-Cl, pH 7.4, 0.25 M Ò‡ı‡-
ÓÁ˚, 1 Ïå ùÑíÄ, ËÌ„Ë·ËÚÓ˚ ÔÓÚÂ‡Á. ÉÓÏÓ„ÂÌ‡Ú
ˆÂÌÚËÙÛ„ËÓ‚‡ÎË 15 ÏËÌ ÔË 3000 g, ÒÛÔÂÌ‡Ú‡ÌÚ
ÔÓ‚ÚÓÌÓ ÓÒ‡Ê‰‡ÎË ÔË 10000 g ‚ ÚÂ˜ÂÌËÂ 30 ÏËÌ.
ÇÒÂ ÔÓˆÂ‰Û˚ ‚˚ÔÓÎÌflÎË Ì‡ ıÓÎÓ‰Û. èÓÎÛ˜ÂÌÌ˚È
ÓÒ‡‰ÓÍ ‡ÒÚ‚ÓflÎË ‚ ·ÛÙÂÂ, ÒÓ‰ÂÊ‡˘ÂÏ 10 Ïå
ÚËÒ-Cl, pH 7.4, 0.25 M Ò‡ı‡ÓÁ˚, 1 Ïå ùÑíÄ, ËÌ„Ë-
·ËÚÓ˚ ÔÓÚÂ‡Á, 1%-Ì˚È ÑÑë Ì‡ÚËfl. ê‡Á‰ÂÎÂÌËÂ
·ÂÎÍÓ‚ ÔÓ‚Ó‰ËÎË Ò ÔÓÏÓ˘¸˛ ˝ÎÂÍÚÓÙÓÂÁ‡ ‚
12%-ÌÓÏ ÔÓÎË‡ÍËÎ‡ÏË‰ÌÓÏ „ÂÎÂ (Laemmli, 1970).

ÇÂÒÚÂÌ-·ÎÓÚ-„Ë·Ë‰ËÁ‡ˆËfl. ÑÎfl ÔÓ‚Â‰ÂÌËfl
ÇÂÒÚÂÌ-·ÎÓÚ-„Ë·Ë‰ËÁ‡ˆËË ËÒÔÓÎ¸ÁÓ‚‡ÎË ÍÓÏÏÂ-
˜ÂÒÍËÂ Ì‡·Ó˚ Ò ıÂÏËÎ˛ÏËÌÂÒˆÂÌÚÌÓÈ ‰ÂÚÂÍˆËÂÈ
(ECL plus Western Blotting Detection System, “Amer-
sham”, ò‚ÂˆËfl). èÂÂÌÓÒ ·ÂÎÍÓ‚ Ì‡ ÏÂÏ·‡ÌÛ Ë ‡Ì‡-
ÎËÁ ÔÓ‚Ó‰ËÎË ÒÓ„Î‡ÒÌÓ ÔÓÚÓÍÓÎÛ ÔÓËÁ‚Ó‰ËÚÂÎfl.
ëÔÂˆËÙË˜ÂÒÍËÂ ÔÓÎËÍÎÓÌ‡Î¸Ì˚Â ‡ÌÚËÚÂÎ‡ ÔÓÚË‚
‡Í‚‡ÔÓËÌÓ‚ 2 Ë 3 (“BD Biosciences”, ëòÄ) Ë ËÒÒÎÂ-
‰ÛÂÏ˚ı ËÁÓÙÓÏ èKC (“Santa Cruz Biotechnology”,
ëòÄ) ËÒÔÓÎ¸ÁÓ‚‡ÎË ‚ ‡Á‚Â‰ÂÌËË 1 : 4000. 

ëÚ‡ÚËÒÚËÍ‡. ÑÎfl ÓˆÂÌÍË ‰ÓÒÚÓ‚ÂÌÓÒÚË ‡ÁÎË-
˜ËÈ ‚ ËÁÛ˜‡ÂÏ˚ı „ÛÔÔ‡ı ÔËÏÂÌflÎË t-ÍËÚÂËÈ
ëÚ¸˛‰ÂÌÚ‡ ‰Îfl Ô‡Ì˚ı Ò‡‚ÌÂÌËÈ. ÑÎfl Ò‡‚ÌÂÌËfl
ÌÂÁ‡‚ËÒËÏ˚ı ‚˚·ÓÓÍ ‡Ì‡ÎËÁ ‰ÓÒÚÓ‚ÂÌÓÒÚË ‡ÁÎË-
˜ËÈ ÔÓ‚Ó‰ËÎË Ò ÔÓÏÓ˘¸˛ Ó‰ÌÓÙ‡ÍÚÓÌÓ„Ó ‰ËÒÔÂ-
ÒËÓÌÌÓ„Ó ‡Ì‡ÎËÁ‡. ê‡ÁÎË˜Ëfl ÔËÁÌ‡‚‡ÎËÒ¸ ‰ÓÒÚÓ-
‚ÂÌ˚ÏË ÔË p < 0.05.

êÖáìãúíÄíõ

ÑÂÈÒÚ‚ËÂ ‰ÂÒÏÓÔÂÒÒËÌ‡ Ì‡ ‚Ó‰ÌÛ˛ ÔÓÌËˆ‡Â-
ÏÓÒÚ¸ ÍÎÂÚÓÍ ÒÓ·Ë‡ÚÂÎ¸Ì˚ı ÚÛ·ÓÍ ‚ ÔÓÒÚÌ‡-
Ú‡Î¸ÌÓÏ ‡Á‚ËÚËË. ùÍÒÔÂËÏÂÌÚ˚ ÔÓ ËÁÏÂÂÌË˛
‚Ó‰ÌÓÈ ÔÓÌËˆ‡ÂÏÓÒÚË ÒÓ·Ë‡ÚÂÎ¸Ì˚ı ÚÛ·ÓÍ ‚
ÍÓÌÚÓÎÂ Ë ÔÓÒÎÂ ËÌÍÛ·‡ˆËË Ò ‰ÂÒÏÓÔÂÒÒËÌÓÏ ÔÓ-
Í‡Á‡ÎË, ˜ÚÓ ‚ ıÓ‰Â ÔÓÒÚÌ‡Ú‡Î¸ÌÓ„Ó ‡Á‚ËÚËfl Û ÊË-
‚ÓÚÌ˚ı Ì‡·Î˛‰‡ÂÚÒfl ‰ÓÒÚÓ‚ÂÌÓÂ Û‚ÂÎË˜ÂÌËÂ ÍÓ-
˝ÙÙËˆËÂÌÚ‡ ‚Ó‰ÌÓÈ ÔÓÌËˆ‡ÂÏÓÒÚË Pf (ËÒ. 1). ÇÂ-
ÎË˜ËÌ‡ ̋ ÚÓ„Ó Ô‡‡ÏÂÚ‡ Û 9–12-ÒÛÚÓ˜Ì˚ı ÊË‚ÓÚÌ˚ı
ÁÌ‡˜ËÚÂÎ¸ÌÓ ÌËÊÂ, ˜ÂÏ ‚ ÍÎÂÚÍ‡ı ÒÓ·Ë‡ÚÂÎ¸Ì˚ı
ÚÛ·ÓÍ ‚ ÍÓÌˆÂ ÔÂËÓ‰‡ ÔÂÂıÓ‰‡ Í Ò‡ÏÓÒÚÓflÚÂÎ¸ÌÓ-
ÏÛ ÔËÚ‡ÌË˛ Ë ÔÓ˜ÚË ‚ ÚË ‡Á‡ ÌËÊÂ ÔÓ Ò‡‚ÌÂÌË˛
ÒÓ ‚ÁÓÒÎ˚ÏË ÊË‚ÓÚÌ˚ÏË. ÇÓÁ‰ÂÈÒÚ‚ËÂ ‰ÂÒÏÓÔÂ-
ÒËÌÓÏ ÌÂ ÓÍ‡Á˚‚‡ÎÓ ‚ÎËflÌËfl Ì‡ ‚ÂÎË˜ËÌÛ Pf Û
9−12-ÒÛÚÓ˜Ì˚ı ÊË‚ÓÚÌ˚ı. ÑÓÒÚÓ‚ÂÌÓÂ Û‚ÂÎË˜ÂÌËÂ
‚Ó‰ÌÓÈ ÔÓÌËˆ‡ÂÏÓÒÚË ‚ ÓÚ‚ÂÚ Ì‡ ‰ÂÒÏÓÔÂÒÒËÌ Ì‡-
·Î˛‰‡ÂÚÒfl Ì‡˜ËÌ‡fl Ò 20-ÒÛÚÓ˜ÌÓ„Ó ‚ÓÁ‡ÒÚ‡, ˜ÚÓ
ÒÓ‚Ô‡‰‡ÂÚ Ò ÍÓÌˆÓÏ ÔÂËÓ‰‡ ÔÂÂıÓ‰‡ Í Ò‡ÏÓÒÚÓfl-
ÚÂÎ¸ÌÓÏÛ ÔËÚ‡ÌË˛. 

ÇÎËflÌËÂ ‰ÂÒÏÓÔÂÒÒËÌ‡ Ë ‰Â„Ë‰‡Ú‡ˆËË Ì‡ ÒÓ-
‰ÂÊ‡ÌËÂ ·ÂÎÍ‡ ‚Ó‰Ì˚ı Í‡Ì‡ÎÓ‚ AQP2, AQP3 ‚
ÔÎ‡ÁÏ‡ÚË˜ÂÒÍÓÈ ÏÂÏ·‡ÌÂ Û Í˚Ò ‡ÁÌÓ„Ó ‚ÓÁ‡Ò-
Ú‡ (9–12, 20–22 ÒÛÚ Ë 2–3 ÏÂÒ). ÑÎfl ÓˆÂÌÍË ÍÓÎË˜Â-
ÒÚ‚‡ ·ÂÎÍÓ‚ ‚Ó‰Ì˚ı Í‡Ì‡ÎÓ‚ – AQP2, AQP3 – ‚ ÔÎ‡Á-
Ï‡ÚË˜ÂÒÍÓÈ ÏÂÏ·‡ÌÂ ÍÎÂÚÓÍ Ì‡ÛÊÌÓ„Ó ÏÓÁ„Ó‚Ó„Ó
‚Â˘ÂÒÚ‚‡ ÔÓ˜ÍË Û Í˚Ò ‡ÁÌÓ„Ó ‚ÓÁ‡ÒÚ‡ ËÒÔÓÎ¸ÁÓ-
‚‡ÎË ÇÂÒÚÂÌ-·ÎÓÚ-„Ë·Ë‰ËÁ‡ˆË˛. èÓÍ‡Á‡ÌÓ, ˜ÚÓ
ÒÓ‰ÂÊ‡ÌËÂ Ó·ÓËı ÚËÔÓ‚ ·ÂÎÍÓ‚ ‚Ó‰Ì˚ı Í‡Ì‡ÎÓ‚ ‰Ó-
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ä‡ÚÍÓ‚‡ Ë ‰.

ÒÚÓ‚ÂÌÓ Û‚ÂÎË˜Ë‚‡ÂÚÒfl ‚ ıÓ‰Â ÔÓÒÚÌ‡Ú‡Î¸ÌÓ„Ó ‡Á-
‚ËÚËfl (ËÒ. 2). äÓÏÂ ÚÓ„Ó, Ì‡˜ËÌ‡fl Ò 20–22-ÒÛÚÓ˜ÌÓ-
„Ó ‚ÓÁ‡ÒÚ‡ ÒÓ‰ÂÊ‡ÌËÂ ·ÂÎÍÓ‚ ‚Ó‰Ì˚ı Í‡Ì‡ÎÓ‚
AQP2 Ë AQP3 ‚ ÏÂÏ·‡ÌÌÓÈ Ù‡ÍˆËË Û‚ÂÎË˜Ë‚‡ÂÚ-
Òfl ÔÓÒÎÂ ËÌÍÛ·‡ˆËË Ò 10–8 å ‰ÂÒÏÓÔÂÒÒËÌÓÏ Ë ÔË
‰Â„Ë‰‡Ú‡ˆËË ÊË‚ÓÚÌ˚ı. ì 9–12-ÒÛÚÓ˜Ì˚ı ÊË‚ÓÚ-
Ì˚ı ËÁÏÂÌÂÌËfl ÒÓ‰ÂÊ‡ÌËfl ·ÂÎÍÓ‚ ËÒÒÎÂ‰ÛÂÏ˚ı ‡Í-
‚‡ÔÓËÌÓ‚ ‚ ÔÎ‡ÁÏ‡ÚË˜ÂÒÍÓÈ ÏÂÏ·‡ÌÂ Ó·Ì‡ÛÊÂÌÓ
ÌÂ ·˚ÎÓ (ËÒ. 2, 3).

éˆÂÌÍ‡ ÒÓ‰ÂÊ‡ÌËfl ËÁÓÙÓÏ èKC Û Í˚Ò ‡Á-
Ì˚ı ‚ÓÁ‡ÒÚÓ‚. Ç ˝ÒÔÂËÏÂÌÚ‡ı ÓˆÂÌË‚‡ÎË ÒÓ‰Â-
Ê‡ÌËÂ ËÁÓÙÓÏ Í‡Î¸ˆËÈÁ‡‚ËÒËÏÓÈ èKCα, Í‡Î¸ˆËÈ-
ÌÂÁ‡‚ËÒËÏÓÈ èKCδ Ë ‡ÚËÔË˜ÌÓÈ èKCξ ‚ ÏÂÏ·‡Ì-
ÌÓÈ Ë ˆËÚÓÁÓÎ¸ÌÓÈ Ù‡ÍˆËflı ÍÎÂÚÓÍ Ì‡ÛÊÌÓ„Ó
ÏÓÁ„Ó‚Ó„Ó ‚Â˘ÂÒÚ‚‡ ÔÓ˜ÍË Í˚Ò˚. èÓÍ‡Á‡ÌÓ, ˜ÚÓ
ÍÓÎË˜ÂÒÚ‚Ó ·ÂÎÍ‡ èKCα Ï‡ÍÒËÏ‡Î¸ÌÓ Û ÊË‚ÓÚÌ˚ı
‚ ÍÓÌˆÂ ÔÂËÓ‰‡ ÔÂÂıÓ‰‡ Í Ò‡ÏÓÒÚÓflÚÂÎ¸ÌÓÏÛ ÔË-
Ú‡ÌË˛ (ËÒ. 4) Ë ‰ÓÒÚÓ‚ÂÌÓ ‚˚¯Â Û ‚ÁÓÒÎ˚ı ÊË-
‚ÓÚÌ˚ı ÔÓ Ò‡‚ÌÂÌË˛ Ò 9–12-ÒÛÚÓ˜Ì˚ÏË. Ç ıÓ‰Â
ÔÓÒÚÌ‡Ú‡Î¸ÌÓ„Ó ‡Á‚ËÚËfl ËÁÏÂÌflÂÚÒfl ÒÓÓÚÌÓ¯ÂÌËÂ
α-ËÁÓÙÓÏ˚ ÙÂÏÂÌÚ‡, ‰ÂÚÂÍÚËÛÂÏÓ„Ó ‚Ó Ù‡Í-
ˆËË ÏÂÏ·‡Ì Ë ‚ ˆËÚÓÁÓÎÂ. ì 20–22-ÒÛÚÓ˜Ì˚ı ÊË-
‚ÓÚÌ˚ı ÔÂÓ·Î‡‰‡ÌËÂ ÏÂÏ·‡ÌÌÓÈ ÙÓÏ˚ ÙÂÏÂÌ-
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êËÒ. 1. ÇÎËflÌËÂ ‰ÂÒÏÓÔÂÒÒËÌ‡ Ì‡ ‚Ó‰ÌÛ˛ ÔÓÌËˆ‡Â-
ÏÓÒÚ¸ ÔÎ‡ÁÏ‡ÚË˜ÂÒÍÓÈ ÏÂÏ·‡Ì˚ ÍÎÂÚÓÍ ÒÓ·Ë‡ÚÂÎ¸-
Ì˚ı ÚÛ·ÓÍ ÔÓ˜ÍË Í˚Ò˚ ‚ ÔÓÒÚÌ‡Ú‡Î¸ÌÓÏ ‡Á‚ËÚËË. 

èÓ ÓÒË ‡·ÒˆËÒÒ: 1, 3, 5 – ÍÓÌÚÓÎ¸; 2, 4, 6 – ËÌÍÛ·‡ˆËfl
Ò 10–8 å ‰ÂÒÏÓÔÂÒÒËÌÓÏ. 

èÓ ÓÒË Ó‰ËÌ‡Ú – ÍÓ˝ÙÙËˆËÂÌÚ ÓÒÏÓÚË˜ÂÒÍÓÈ ‚Ó‰ÌÓÈ
ÔÓÌËˆ‡ÂÏÓÒÚË Pf, ÏÍÏ/Ò. áÌ‡˜ÂÌËfl ËÌ‰Ë‚Ë‰Û‡Î¸Ì˚ı
ËÁÏÂÂÌËÈ Pf  ‰Ó Ë ÔÓÒÎÂ 25-ÏËÌÛÚÌÓ„Ó ‚ÓÁ‰ÂÈÒÚ‚Ëfl
‰ÂÒÏÓÔÂÒÒËÌ‡ Û : 9–12-ÒÛÚÓ˜Ì˚ı (�), 20–22-ÒÛÚÓ˜Ì˚ı
(�) Ë ‚ÁÓÒÎ˚ı (�) ÊË‚ÓÚÌ˚ı. 
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êËÒ. 2. ëÓ‰ÂÊ‡ÌËÂ ·ÂÎÍ‡ ‡Í‚‡ÔÓËÌ‡ AQP2 ‚ ÏÂÏ·‡ÌÌÓÈ Ù‡ÍˆËË Ì‡ÛÊÌÓ„Ó ÏÓÁ„Ó‚Ó„Ó ‚Â˘ÂÒÚ‚‡ ÔÓ˜ÍË Í˚Ò˚ ‚
ÔÓÒÚÌ‡Ú‡Î¸ÌÓÏ ‡Á‚ËÚËË, ‡ Ú‡ÍÊÂ ‚ÎËflÌËÂ ËÌÍÛ·‡ˆËË Ò ‰ÂÒÏÓÔÂÒÒËÌÓÏ Ë ‰Â„Ë‰‡Ú‡ˆËË ÊË‚ÓÚÌ˚ı Ì‡ ̋ ÚÓÚ ÔÓÍ‡Á‡ÚÂÎ¸.

‡ – Ó·‡ÁÂˆ ÇÂÒÚÂÌ-·ÎÓÚ-„Ë·Ë‰ËÁ‡ˆËË (ÌÂ˜ÂÚÌ˚Â ‰ÓÓÊÍË – ˆËÚÓÁÓÎ¸Ì‡fl Ù‡ÍˆËfl, ˜ÂÚÌ˚Â – ÏÂÏ·‡ÌÌ‡fl); · – ‰ÂÌ-
ÒËÚÓÏÂÚË˜ÂÒÍËÈ ‡Ì‡ÎËÁ ‡‚ÚÓ„‡ÙÓ‚ (‚˚ÒÓÚ‡ ÒÚÓÎ·ˆÓ‚ ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ËÌÚÂÌÒË‚ÌÓÒÚË ÔÓÎÓÒ Ì‡ ‡). 

èÓ ÓÒË ‡·ÒˆËÒÒ: 1, 3, 6 – ÍÓÌÚÓÎ¸; 2, 4, 7 – ËÌÍÛ·‡ˆËfl Ò ‰ÂÒÏÓÔÂÒÒËÌÓÏ; 5, 8 – ‰Â„Ë‰‡Ú‡ˆËfl. èÓ ÓÒË Ó‰ËÌ‡Ú – ÒÛÏÏ‡-
Ì‡fl ÓÔÚË˜ÂÒÍ‡fl ÔÎÓÚÌÓÒÚ¸ ‰‚Ûı ÔÓÎÓÒ (Ë·ÓÁËÎËÓ‚‡ÌÌ‡fl Ë ÌÂË·ÓÁËÎËÓ‚‡ÌÌ‡fl ÙÓÏ˚ ·ÂÎÍ‡) ‚ ÏÂÏ·‡ÌÌÓÈ Ù‡Í-
ˆËË, ÛÒÎ. Â‰. ÇÓÁ‡ÒÚ ÊË‚ÓÚÌ˚ı: ( ) – 9–12 ÒÛÚ, ( ) – 20–22 ÒÛÚ, ( ) – ‚ÁÓÒÎ˚Â.

óËÒÎÓ ËÁÏÂÂÌËÈ n = 9, * p < 0.05 ÔÓ ÓÚÌÓ¯ÂÌË˛ Í 9–12-ÒÛÚÓ˜˚Ï ÊË‚ÓÚÌ˚Ï, #  < 0.05 ÔÓ ÓÚÌÓ¯ÂÌË˛ Í ÍÓÌÚÓÎ˛ ‚ÌÛÚ-
Ë ‚ÓÁ‡ÒÚÌÓÈ „ÛÔÔ˚.
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Ú‡ ‚˚‡ÊÂÌÓ ÒËÎ¸ÌÂÂ ÔÓ Ò‡‚ÌÂÌË˛ ÒÓ ‚ÁÓÒÎ˚ÏË Ë
9–12-ÒÛÚÓ˜Ì˚ÏË Í˚Ò‡ÏË. 

äÓÎË˜ÂÒÚ‚Ó ·ÂÎÍ‡ èKCδ ‰ÓÒÚÓ‚ÂÌÓ ‚˚¯Â Û
‚ÁÓÒÎ˚ı ÊË‚ÓÚÌ˚ı ÔÓ Ò‡‚ÌÂÌË˛ Ò 9–12- Ë

20−22-ÒÛÚÓ˜Ì˚ÏË Í˚Ò‡ÏË, ÔË˜ÂÏ ˝Ú‡ ËÁÓÙÓÏ‡

èäë Ó·Ì‡ÛÊË‚‡ÂÚÒfl ÚÓÎ¸ÍÓ ‚ ÏÂÏ·‡ÌÌÓÈ Ù‡Í-

ˆËË ÔÂÔ‡‡ÚÓ‚ Ì‡ÛÊÌÓ„Ó ÏÓÁ„Ó‚Ó„Ó ‚Â˘ÂÒÚ‚‡

ÔÓ˜ÍË Í˚Ò˚ (ËÒ. 5). 

1

a

·

9–12 ÒÛÚ 20–24 ÒÛÚ
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ÇÁÓÒÎ˚Â ÊË‚ÓÚÌ˚Â
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#

#
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49 ÍÑ‡

36 ÍÑ‡

êËÒ. 3. ëÓ‰ÂÊ‡ÌËÂ ·ÂÎÍ‡ ‡Í‚‡ÔÓËÌ‡ AQP3 ‚ ÏÂÏ·‡ÌÌÓÈ Ù‡ÍˆËË Ì‡ÛÊÌÓ„Ó ÏÓÁ„Ó‚Ó„Ó ‚Â˘ÂÒÚ‚‡ ÔÓ˜ÍË Í˚Ò ‡Á-
Ì˚ı ‚ÓÁ‡ÒÚÓ‚, ‡ Ú‡ÍÊÂ ‚ÎËflÌËÂ ËÌÍÛ·‡ˆËË Ò ‰ÂÒÏÓÔÂÒÒËÌÓÏ Ë ‰Â„Ë‰‡Ú‡ˆËË ÊË‚ÓÚÌ˚ı Ì‡ ˝ÚÓÚ ÔÓÍ‡Á‡ÚÂÎ¸. é·ÓÁÌ‡-
˜ÂÌËfl ÒÏ. Ì‡ ËÒ. 2.

a

9–12 ÒÛÚ 20–24 ÒÛÚ

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

ÇÁÓÒÎ˚Â ÊË‚ÓÚÌ˚Â
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‚

êËÒ. 4. ëÓ‰ÂÊ‡ÌËÂ ·ÂÎÍ‡ èKCα ‚ ˆËÚÓÔÎ‡ÁÏ‡ÚË˜ÂÒÍÓÈ Ë ÏÂÏ·‡ÌÌÓÈ Ù‡ÍˆËflı Ì‡ÛÊÌÓ„Ó ÏÓÁ„Ó‚Ó„Ó ‚Â˘ÂÒÚ‚‡ ÔÓ˜-
ÍË Û Í˚Ò ‡ÁÌÓ„Ó ‚ÓÁ‡ÒÚ‡: ( ) – 9–12 ÒÛÚ, ( ) – 20–22 ÒÛÚ, ( ) – ‚ÁÓÒÎ˚Â.

‡ – ÒÏ. Ì‡ ËÒ. 2, · – ÒÛÏÏ‡ÌÓÂ ÍÓÎË˜ÂÒÚ‚Ó ·ÂÎÍ‡ èKCα (ˆËÚÓÁÓÎ¸Ì‡fl Ë ÏÂÏ·‡ÌÌ‡fl Ù‡ˆËË) Ì‡ÛÊÌÓ„Ó ÏÓÁ„Ó‚Ó„Ó
‚Â˘ÂÒÚ‚‡ ÔÓ˜ÍË Í˚Ò˚, ÛÒÎ. Â‰.; ‚ – ÒÓÓÚÌÓ¯ÂÌËÂ ÒÓ‰ÂÊ‡ÌËfl ·ÂÎÍ‡ èKCα ‚ ÏÂÏ·‡ÌÓÈ Ù‡ÍˆËË, ÓÚÌÂÒÂÌÌÓÂ Í Ú‡ÍÓ-
‚ÓÏÛ ‚ ˆËÚÓÁÓÎ¸ÌÓÈ Ù‡ÍˆËË Ì‡ÛÊÌÓ„Ó ÏÓÁ„Ó‚Ó„Ó ‚Â˘ÂÒÚ‚‡ ÔÓ˜ÍË. 

óËÒÎÓ ËÁÏÂÂÌËÈ n = 18, * p < 0.05 ÔÓ Ò‡‚ÌÂÌË˛ Ò 9–12-ÒÛÚÓ˜Ì˚ÏË ÊË‚ÓÚÌ˚ÏË.
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ä‡ÚÍÓ‚‡ Ë ‰.

é·˘ÂÂ ÒÓ‰ÂÊ‡ÌËÂ ·ÂÎÍ‡ èKCξ Ë ÒÓÓÚÌÓ¯ÂÌËÂ
ÙÂÏÂÌÚ‡, ÎÓÍ‡ÎËÁÓ‚‡ÌÌÓ„Ó ‚Ó Ù‡ÍˆËË ÏÂÏ·‡Ì Ë
ˆËÚÓÁÓÎÂ Û Í˚Ò, ÌÂ ËÁÏÂÌflÂÚÒfl ‚ ıÓ‰Â ÔÓÒÚÌ‡Ú‡Î¸-
ÌÓ„Ó ‡Á‚ËÚËfl (ËÒ. 6). 

éÅëìÜÑÖçàÖ

äËÚË˜ÂÒÍËÏ ÔÂËÓ‰ÓÏ ‰Îfl ÒÚ‡ÌÓ‚ÎÂÌËfl ÓÒÏÓÂ-
„ÛÎËÛ˛˘Ëı ÏÂı‡ÌËÁÏÓ‚ ‚ ÔÓÒÚÌ‡Ú‡Î¸ÌÓÏ ‡Á‚ËÚËË
fl‚ÎflÂÚÒfl ÔÂÂıÓ‰ ÓÚ ÏÓÎÓ˜ÌÓ„Ó ‚ÒÍ‡ÏÎË‚‡ÌËfl Í Ò‡-
ÏÓÒÚÓflÚÂÎ¸ÌÓÏÛ ÔËÚ‡ÌË˛. ç‡˜ËÌ‡fl Ò ˝ÚÓ„Ó ‚ÓÁ‡Ò-
Ú‡ ÓÒÏÓÎflÌÓÒÚ¸ ÏÓ˜Ë ÔÓ‚˚¯‡ÂÚÒfl ‚ ÓÚ‚ÂÚ Ì‡ 24-˜‡-
ÒÓ‚Û˛ ‰Â„Ë‰‡Ú‡ˆË˛ (Aperia, Herin, 1975; Dlouha,
1976). Ç Ì‡¯Ëı ˝ÍÒÔÂËÏÂÌÚ‡ı Ú‡ÍÊÂ ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ
ÍÎÂÚÍË ÒÓ·Ë‡ÚÂÎ¸ÌÓÈ ÚÛ·ÍË Í˚Ò ‚ ‚ÓÁ‡ÒÚÂ ÓÚ 9
‰Ó 12 ÒÛÚ ËÏÂ˛Ú ‚Ó‰ÌÛ˛ ÔÓÌËˆ‡ÂÏÓÒÚ¸ ÔËÏÂÌÓ ‚
ÚË ‡Á‡ ÌËÊÂ, ˜ÂÏ Û ‚ÁÓÒÎ˚ı ÊË‚ÓÚÌ˚ı, Ë ÌÂ ˜Û‚-
ÒÚ‚ËÚÂÎ¸Ì˚ Í ‰ÂÈÒÚ‚Ë˛ ÒÂÎÂÍÚË‚ÌÓ„Ó ‡„ÓÌËÒÚ‡
V2-ÂˆÂÔÚÓÓ‚ ‚‡ÁÓÔÂÒÒËÌ‡ – ‰ÂÒÏÓÔÂÒÒËÌ‡
(ËÒ. 1). êÂ‡ÍˆËfl ÍÎÂÚÓÍ Ì‡ ÌÂ„Ó, ‚˚‡Ê‡˛˘‡flÒfl ‚
Û‚ÂÎË˜ÂÌËË ‚Ó‰ÌÓÈ ÔÓÌËˆ‡ÂÏÓÒÚË ÏÂÏ·‡Ì˚, ÔÓ-
fl‚ÎflÂÚÒfl Ì‡ 20–24 ÒÛÚ ÔÓÒÚÌ‡Ú‡Î¸ÌÓ„Ó ‡Á‚ËÚËfl.

èÓ-‚Ë‰ËÏÓÏÛ, ÌËÁÍ‡fl ‚Ó‰Ì‡fl ÔÓÌËˆ‡ÂÏÓÒÚ¸ ÒÓ-
·Ë‡ÚÂÎ¸Ì˚ı ÚÛ·ÓÍ Û 9–12-ÒÛÚÓ˜Ì˚ı ÊË‚ÓÚÌ˚ı
Ó·ÛÒÎÓ‚ÎÂÌ‡ ÔÓÌËÊÂÌÌ˚Ï ÍÓÎË˜ÂÒÚ‚ÓÏ ·ÂÎÍ‡ ‚Ó‰-
Ì˚ı Í‡Ì‡ÎÓ‚. Ç „Î‡‚Ì˚ı ÍÎÂÚÍ‡ı ÒÓ·Ë‡ÚÂÎ¸Ì˚ı
ÚÛ·ÓÍ Í˚Ò˚ Ì‡ıÓ‰flÚ ÚË ÚËÔ‡ ‡Í‚‡ÔÓËÌÓ‚ –
AQP2, AQP3 Ë AQP4, – ÌÓ ‚ Ì‡ÛÊÌÓÏ ÏÓÁ„Ó‚ÓÏ ‚Â-
˘ÂÒÚ‚Â ÎÓÍ‡ÎËÁÓ‚‡Ì˚ „Î‡‚Ì˚Ï Ó·‡ÁÓÏ AQP2 Ë
AQP3 (Brown, 1995; Terris et al., 1995). Ç ̋ ÍÒÔÂËÏÂÌ-

a

9–12 ÒÛÚ 20–24 ÒÛÚ
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ÇÁÓÒÎ˚Â

14
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81 ÍÑ‡

*·
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ÊË‚ÓÚÌ˚Â

êËÒ. 5. ëÓ‰ÂÊ‡ÌËÂ ·ÂÎÍ‡ èKCδ ‚ ÏÂÏ·‡ÌÌÓÈ Ù‡Í-
ˆËË Ì‡ÛÊÌÓ„Ó ÏÓÁ„Ó‚Ó„Ó ‚Â˘ÂÒÚ‚‡ ÔÓ˜ÍË Û Í˚Ò ‡Á-
ÌÓ„Ó ‚ÓÁ‡ÒÚ‡ (ÒÏ. Ì‡ ËÒ. 4). 

‡ – ÒÏ. Ì‡ ËÒ. 2; · – ‰ÂÌÒËÚÓÏÂÚË˜ÂÒÍËÈ ‡Ì‡ÎËÁ ÒË„-
Ì‡Î‡ (‚˚ÒÓÚ‡ ÒÚÓÎ·ˆÓ‚ ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ËÌÚÂÌÒË‚ÌÓÒÚË
ÔÓÎÓÒ Ì‡ ‡). èÓ ÓÒË Ó‰ËÌ‡Ú – ÓÚÌÓÒËÚÂÎ¸Ì‡fl ÓÔÚË˜Â-
ÒÍ‡fl ÔÎÓÚÌÓÒÚ¸, ÛÒÎ. Â‰. óËÒÎÓ ËÁÏÂÂÌËÈ n = 6,
* p < 0.5 ÔÓ ÓÚÌÓ¯ÂÌË˛ Í 9–12-ÒÛÚÓ˜Ì˚Ï ÊË‚ÓÚÌ˚Ï.
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êËÒ. 6. ëÓ‰ÂÊ‡ÌËÂ ·ÂÎÍ‡ èKCξ ‚ Ì‡ÛÊÌÓÏ ÏÓÁ„Ó‚ÓÏ ‚Â˘ÂÒÚ‚Â ÔÓ˜ÍË Û Í˚Ò ‡ÁÌÓ„Ó ‚ÓÁ‡ÒÚ‡ (ÒÏ. Ì‡ ËÒ. 4).

‡ – ÒÏ. Ì‡ ËÒ. 2; · – ÒÛÏÏ‡ÌÓÂ ÍÓÎË˜ÂÒÚ‚Ó ·ÂÎÍ‡ èKCξ (ˆËÚÓÁÓÎ¸Ì‡fl Ë ÏÂÏ·‡ÌÌ‡fl Ù‡ÍˆËË), ÛÒÎ. Â‰.; ‚ – ÒÓÓÚÌÓ¯ÂÌËÂ
ÒÓ‰ÂÊ‡ÌËfl ·ÂÎÍ‡ èKCξ ‚ ÏÂÏ·‡ÌÓÈ Ù‡ÍˆËË, ÓÚÌÂÒÂÌÌÓÂ Í Ú‡ÍÓ‚ÓÏÛ ‚ ˆËÚÓÁÓÎ¸ÌÓÈ. óËÒÎÓ ËÁÏÂÂÌËÈ n = 8.
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Ú‡ı ÔÓ ÓˆÂÌÍÂ ÒÓ‰ÂÊ‡ÌËfl ·ÂÎÍ‡ ‚Ó‰Ì˚ı Í‡Ì‡ÎÓ‚
·˚ÎÓ ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ ÍÓÎË˜ÂÒÚ‚Ó AQP2 Ë AQP3 ‚
ÔÎ‡ÁÏ‡ÚË˜ÂÒÍÓÈ ÏÂÏ·‡ÌÂ Û‚ÂÎË˜Ë‚‡ÂÚÒfl ‚ ıÓ‰Â
ÔÓÒÚÌ‡Ú‡Î¸ÌÓ„Ó ‡Á‚ËÚËfl. àÌÍÛ·‡ˆËfl ÒÂÁÓ‚ ÔÓ˜ÍË
Ò ‰ÂÒÏÓÔÂÒÒËÌÓÏ Ë ‰Â„Ë‰‡Ú‡ˆËfl ÊË‚ÓÚÌ˚ı ÔË‚Ó-
‰ËÎË Í Û‚ÂÎË˜ÂÌË˛ ÍÓÎË˜ÂÒÚ‚‡ ·ÂÎÍÓ‚ AQP2 Ë
AQP3 ‚ ÔÎ‡ÁÏ‡ÚË˜ÂÒÍÓÈ ÏÂÏ·‡ÌÂ Ì‡˜ËÌ‡fl Ò 20-ÒÛ-
ÚÓ˜ÌÓ„Ó ‚ÓÁ‡ÒÚ‡, ˜ÚÓ ÒÓ‚Ô‡‰‡ÂÚ ÒÓ ‚ÂÏÂÌÂÏ ÔÓfl‚-
ÎÂÌËfl Â‡ÍˆËË ÒÓ·Ë‡ÚÂÎ¸Ì˚ı ÚÛ·ÓÍ Ì‡ ‰ÂÒÏÓ-
ÔÂÒÒËÌ. ê‡ÌÂÂ ·˚ÎÓ ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ ÒÓ‰ÂÊ‡ÌËÂ
Ïêçä ·ÂÎÍÓ‚ ËÒÒÎÂ‰ÛÂÏ˚ı ‚Ó‰Ì˚ı Í‡Ì‡ÎÓ‚ ‚ Ì‡-
ÛÊÌÓÏ ÏÓÁ„Ó‚ÓÏ ‚Â˘ÂÒÚ‚Â ÔÓ˜ÍË Í˚Ò Ú‡ÍÊÂ Û‚Â-
ÎË˜Ë‚‡ÂÚÒfl ‚ ıÓ‰Â ÔÓÒÚ‡Ì‡Ú‡Î¸ÌÓ„Ó ‡Á‚ËÚËfl (Å‡ÚÛ-
ËÌ‡ Ë ‰., 2004). ÇÂÓflÚÌÓ, ÔÓ‚˚¯ÂÌËÂ ˝ÍÒÔÂÒÒËË
„ÂÌÓ‚ ·ÂÎÍÓ‚ ËÒÒÎÂ‰ÛÂÏ˚ı ‚Ó‰Ì˚ı Í‡Ì‡ÎÓ‚ Ó·ÂÒÔÂ-
˜Ë‚‡ÂÚ ÓÒÚ ‚Ó‰ÌÓÈ ÔÓÌËˆ‡ÂÏÓÒÚË ÍÎÂÚÓÍ ÒÓ·Ë‡-
ÚÂÎ¸Ì˚ı ÚÛ·ÓÍ ‚ ıÓ‰Â ÔÓÒÚÌ‡Ú‡Î¸ÌÓ„Ó ‡Á‚ËÚËfl, ‡
ÒÓÁÂ‚‡ÌËÂ ÏÂı‡ÌËÁÏ‡ Ú‡ÌÒ‰ÛÍˆËË ÒË„Ì‡Î‡ ‚‡ÁÓ-
ÔÂÒÒËÌ‡ Ó·ÂÒÔÂ˜Ë‚‡ÂÚ Û‚ÂÎË˜ÂÌËÂ ÒÓ‰ÂÊ‡ÌËfl ‚Ó‰-
Ì˚ı Í‡Ì‡ÎÓ‚ ‚ ÏÂÏ·‡ÌÂ ÍÎÂÚÓÍ, ̃ ÚÓ ÎÂÊËÚ ‚ ÓÒÌÓ‚Â
Â‡ÍˆËË Ì‡ ‚‡ÁÓÔÂÒÒËÌ.

èË˜ËÌ‡ ÓÚÒÛÚÒÚ‚Ëfl ˜Û‚ÒÚ‚ËÚÂÎ¸ÌÓÒÚË ˝ÔËÚÂÎËfl
ÒÓ·Ë‡ÚÂÎ¸Ì˚ı ÚÛ·ÓÍ Í ‚‡ÁÓÔÂÒÒËÌÛ Ì‡ ‡ÌÌËı
˝Ú‡Ô‡ı ‡Á‚ËÚËfl ‚ Ì‡ÒÚÓfl˘ÂÂ ‚ÂÏfl ‡ÍÚË‚ÌÓ ËÒÒÎÂ-
‰ÛÂÚÒfl. ëÛ˘ÂÒÚ‚Û˛Ú ‰‡ÌÌ˚Â, ÔÓÁ‚ÓÎfl˛˘ËÂ ÔÂ‰ÔÓ-
ÎÓÊËÚ¸, ˜ÚÓ ‚ ‡ÌÌÂÏ ÔÓÒÚÌ‡Ú‡Î¸ÌÓÏ ÔÂËÓ‰Â ÌÂÒÓ-
‚Â¯ÂÌÂÌ Í‡Í Ò‡Ï ÂˆÂÔÚÓ, Ú‡Í Ë G-·ÂÎÓÍ, ÒÓÔfl„‡-
˛˘ËÈ Â„Ó Ò ‡‰ÂÌËÎ‡ÚˆËÍÎ‡ÁÓÈ, ÍÓÚÓ‡fl ‚ ˝ÚÓÏ
‚ÓÁ‡ÒÚÂ ÙÛÌÍˆËÓÌ‡Î¸ÌÓ ‡ÍÚË‚Ì‡ (à‚‡ÌÓ‚‡ Ë ‰.,
1990). äÓÏÂ ÚÓ„Ó, ËÒÒÎÂ‰Ó‚‡ÚÂÎË ÔË‰‡˛Ú ‚‡ÊÌÓÂ
ÁÌ‡˜ÂÌËÂ ‡ÍÚË‚ÌÓÒÚË ÙÓÒÙÓ‰Ë˝ÒÚÂ‡Á˚. í‡Í, Ì‡-
ÔËÏÂ, Û ÌÓ‚ÓÓÊ‰ÂÌÌ˚ı ÍÓÎËÍÓ‚ ‡ÍÚË‚ÌÓÒÚ¸
ÙÓÒÙÓ‰Ë˝ÒÚÂ‡Á˚ ÔÓ‚˚¯ÂÌ‡ ÔÓ Ò‡‚ÌÂÌË˛ ÒÓ
‚ÁÓÒÎ˚ÏË ÊË‚ÓÚÌ˚ÏË, Ë ‚ ıÓ‰Â ‡Á‚ËÚËfl ‡ÍÚË‚-
ÌÓÒÚ¸ ̋ ÚÓ„Ó ÙÂÏÂÌÚ‡ Ô‡‰‡ÂÚ. àÌ„Ë·ËÚÓ ÙÓÒÙÓ‰Ë-
˝ÒÚÂ‡Á˚ ÔË‚Ó‰ËÚ Í ÛÒËÎÂÌË˛ ˝ÙÙÂÍÚ‡ ‚‡ÁÓÔÂÒ-
ÒËÌ‡ Ì‡ ‚Ó‰ÌÛ˛ ÔÓÌËˆ‡ÂÏÓÒÚ¸ ˝ÔËÚÂÎËfl ÒÓ·Ë‡-
ÚÂÎ¸Ì˚ı ÚÛ·ÓÍ (Quigley et al., 2004). áÌ‡˜ËÚÂÎ¸Ì˚È
‚ÍÎ‡‰ ̂ Äåî ‚ ̂ ËÚÓÔÎ‡ÁÏ‡ÚË˜ÂÒÍÛ˛ ÂˆÂÔˆË˛ Ó·Û-
ÒÎÓ‚ÎÂÌ Â„ÛÎflÚÓÌ˚ÏË ÒÛ·˙Â‰ËÌËˆ‡ÏË ˆÄåî-Á‡-
‚ËÒËÏÓÈ ÔÓÚÂËÌÍËÌ‡Á˚. èÓÍ‡Á‡ÌÓ, ˜ÚÓ Ò‚ÓÈÒÚ‚‡
ˆËÚÓÁÓÎ¸Ì˚ı ÂˆÂÔÚÓÓ‚ ˆÄåî ÏÂÌfl˛ÚÒfl ‚ ÔÂË-
Ó‰ ÒÓÁÂ‚‡ÌËfl ÔÓ˜ÍË Ë ÔÓfl‚ÎÂÌËfl ˝ÙÙÂÍÚ‡ ‚‡ÁÓ-
ÔÂÒÒËÌ‡. Ç ÔÂËÓ‰ ÔÂÂıÓ‰‡ Í Ò‡ÏÓÒÚÓflÚÂÎ¸ÌÓÏÛ
ÔËÚ‡ÌË˛ ÔÓËÒıÓ‰ËÚ ÒÏÂÌ‡ ÚËÔÓ‚ Â„ÛÎflÚÓÌ˚ı
ÒÛ·˙Â‰ËÌËˆ, Ë Ò‚ÓÈÒÚ‚‡ ̂ Äåî-Ò‚flÁ˚‚‡˛˘Ëı ·ÂÎÍÓ‚
ÒÚ‡ÌÓ‚flÚÒfl, ÔÓ-‚Ë‰ËÏÓÏÛ, ·ÓÎÂÂ ‡‰ÂÍ‚‡ÚÌ˚ÏË ‰Îfl Â-
„ÛÎflˆËË ‡ÍÚË‚ÌÓÒÚË ˆÄåî-Á‡‚ËÒËÏÓÈ ÔÓÚÂËÌÍËÌ‡-
Á˚ (ëÓÎÂÌÓ‚, à‚‡ÌÓ‚‡, 1985).

äÓÏÂ ̂ Äåî-Á‡‚ËÒËÏÓ„Ó ÔÛÚË ‚ ÏÂı‡ÌËÁÏ‡ı Â-
‡ÎËÁ‡ˆËË Ë ÒÓÁÂ‚‡ÌËfl „ÓÏÓÌ‡Î¸ÌÓ„Ó ÓÚ‚ÂÚ‡ Ì‡ ‚‡-
ÁÓÔÂÒÒËÌ, ‚ÓÁÏÓÊÌÓ, ‚‡ÊÌÛ˛ ÓÎ¸ Ë„‡ÂÚ Ca2+. ë
ÔÓÏÓ˘¸˛ ËÒÒÎÂ‰Ó‚‡ÌËfl ÍÎÂÚÓÍ ÒÓ·Ë‡ÚÂÎ¸Ì˚ı ÚÛ-
·ÓÍ ‚ÌÛÚÂÌÌÂ„Ó ÏÓÁ„Ó‚Ó„Ó ‚Â˘ÂÒÚ‚‡ ·˚ÎÓ ÛÒÚ‡ÌÓ‚-
ÎÂÌÓ, ˜ÚÓ ‚‡ÁÓÔÂÒÒËÌ ‚˚Á˚‚‡ÂÚ Í‡ÚÍÓ‚ÂÏÂÌÌÓÂ
ÔÓ‚˚¯ÂÌËÂ ‡ÍÚË‚ÌÓÒÚË ‚ÌÛÚËÍÎÂÚÓ˜ÌÓ„Ó Í‡Î¸ˆËfl
(Star et al., 1988; Ecelbarger et al., 1996). Ç ̋ ÍÒÔÂËÏÂÌ-
Ú‡ı Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ‚ÌÛÚËÍÎÂÚÓ˜ÌÓ„Ó ıÂÎ‡ÚÓ‡
BAPTA ·˚ÎÓ ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ Ì‡fl‰Û Ò ÔÓ‰‡‚ÎÂÌËÂÏ

˝ÙÙÂÍÚ‡ ‚‡ÁÓÔÂÒÒËÌ‡ Ì‡ ‚Ó‰ÌÛ˛ ÔÓÌËˆ‡ÂÏÓÒÚ¸
˝ÔËÚÂÎËfl ÒÓ·Ë‡ÚÂÎ¸Ì˚ı ÚÛ·ÓÍ ‚ ÍÎÂÚÍ‡ı ÏÓÊÂÚ
ÔÓ‚˚¯‡Ú¸Òfl ÍÓÌˆÂÌÚ‡ˆËfl ˆÄåî, ÌÓ Ì‡Û¯‡ÂÚÒfl
Ú‡ÌÒÔÓÚ AQP2 ËÁ ‚ÌÛÚËÍÎÂÚÓ˜Ì˚ı ‰ÂÔÓ ‚ ÔÎ‡Á-
Ï‡ÚË˜ÂÒÍÛ˛ ÏÂÏ·‡ÌÛ (Chou et al., 2000; Yip, 2002).
ÄÍÚË‚‡ˆËfl Í‡Î¸ˆËÈÁ‡‚ËÒËÏ˚ı ÙÓÏ èäë, ÔÓ-‚Ë‰Ë-
ÏÓÏÛ, ÏÓÊÂÚ ÔË‚Ó‰ËÚ¸ Í ÏÓ‰ÛÎËÓ‚‡ÌË˛ ˝ÙÙÂÍÚ‡
‚‡ÁÓÔÂÒÒËÌ‡. ÑÓÎ„Ó‚ÂÏÂÌÂÌÌÓÂ ËÌ„Ë·ËÓ‚‡ÌËÂ
ÙÛÌÍˆËË èKC ‚ ıÓ‰Â ‡Á‚ËÚËfl ÔË‚Ó‰ËÚ Í Ì‡Û¯Â-
ÌË˛ ÌÂÙÓ„ÂÌÂÁ‡ (Serlachius et al., 1997). êÓÎ¸ Ë Û˜‡-
ÒÚËÂ ‡ÁÎË˜Ì˚ı ËÁÓÙÓÏ ̋ ÚÓ„Ó ÙÂÏÂÌÚ‡ ‚ ÒÓÁÂ‚‡-
ÌËË ÏÂı‡ÌËÁÏ‡ „Ë‰ÓÛÂÚË˜ÂÒÍÓ„Ó ˝ÙÙÂÍÚ‡ ‚‡ÁÓ-
ÔÂÒÒËÌ‡ ‚ Ì‡ÒÚÓfl˘ÂÂ ‚ÂÏfl ÌÂ ÓÔÂ‰ÂÎÂÌ‡. 

Ç Ì‡¯ÂÈ ‡·ÓÚÂ Ò ÔÓÏÓ˘¸˛ ÇÂÒÚÂÌ-·ÎÓÚ-„Ë-
·Ë‰ËÁ‡ˆËË ÓˆÂÌË‚‡ÎË ÍÓÎË˜ÂÒÚ‚Ó ·ÂÎÍ‡ ÚÂı ËÁÓ-
ÙÓÏ èKC Û Í˚Ò ‚ ‡ÁÌ˚Â ÔÂËÓ‰˚ ÔÓÒÚÌ‡Ú‡Î¸ÌÓ-
„Ó ‡Á‚ËÚËfl – Í‡Î¸ˆËÈÁ‡‚ËÒËÏÓÈ α, Í‡Î¸ˆËÈÌÂÁ‡‚Ë-
ÒËÏÓÈ δ Ë ‡ÚËÔË˜ÌÓÈ ξ. èÓÍ‡Á‡ÌÓ, ˜ÚÓ ÒÓ‰ÂÊ‡ÌËÂ
èKCα Ë èKCδ Û‚ÂÎË˜Ë‚‡ÂÚÒfl ‚ ıÓ‰Â ‡Á‚ËÚËfl, ‚ ÚÓ
‚ÂÏfl Í‡Í Ó·˘ÂÂ ÍÓÎË˜ÂÒÚ‚Ó Ë ÔÂÂ‡ÒÔÂ‰ÂÎÂÌËÂ
èKCξ ÓÒÚ‡˛ÚÒfl ÌÂËÁÏÂÌÌ˚ÏË (Saxena et al., 1994).
èË ˝ÚÓÏ Ì‡Ë·ÓÎÂÂ ‚ÂÓflÚÌ˚Ï Û˜‡ÒÚÌËÍÓÏ ÏÂı‡-
ÌËÁÏÓ‚ ÒÓÁÂ‚‡ÌËfl „ÓÏÓÌ‡Î¸ÌÓÈ ÍÓÏÔÂÚÂÌÚÌÓÒÚË
ÍÎÂÚÓÍ ÒÓ·Ë‡ÚÂÎ¸Ì˚ı ÚÛ·ÓÍ Í ‚‡ÁÓÔÂÒÒËÌÛ fl‚Îfl-
ÂÚÒfl Í‡Î¸ˆËÈÁ‡‚ËÒËÏ‡fl èKCα, ÔÓÒÍÓÎ¸ÍÛ ÂÂ Ó·˘ÂÂ
ÍÓÎË˜ÂÒÚ‚Ó ‚ ÔÎ‡ÁÏ‡ÚË˜ÂÒÍÓÈ ÏÂÏ·‡ÌÂ Ï‡ÍÒË-
Ï‡Î¸ÌÓ Ì‡ 20–24-Â ÒÛÚ, ˜ÚÓ ÒÓ‚Ô‡‰‡ÂÚ Ò ÔÂËÓ‰ÓÏ
ÒÚ‡ÌÓ‚ÎÂÌËfl ˝ÙÙÂÍÚ‡ ‚‡ÁÓÔÂÒÒËÌ‡ Ì‡ ÔÓÌËˆ‡Â-
ÏÓÒÚ¸ ÒÓ·Ë‡ÚÂÎ¸Ì˚ı ÚÛ·ÓÍ. äÓÏÂ ÚÓ„Ó, ‚ ˝ÚÓ ÊÂ
‚ÂÏfl ÔÓËÒıÓ‰ËÚ ÔÂÂ‡ÒÔÂ‰ÂÎÂÌËÂ ·ÂÎÍ‡ èKCα
‚ ÏÂÏ·‡ÌÌÛ˛ Ù‡ÍˆË˛, ˜ÚÓ ÔËÌflÚÓ Ò‚flÁ˚‚‡Ú¸ Ò
ÔÂÂıÓ‰ÓÏ ÙÂÏÂÌÚ‡ ‚ ‡ÍÚË‚ÌÛ˛ ÙÓÏÛ. ùÚÓ ÔÓÁ‚Ó-
ÎflÂÚ ÔÂ‰ÔÓÎÓÊËÚ¸, ˜ÚÓ èKCα ÏÓÊÂÚ ÔËÌËÏ‡Ú¸
ÌÂÔÓÒÂ‰ÒÚ‚ÂÌÌÓÂ Û˜‡ÒÚËÂ ‚ ÔÓˆÂÒÒÂ ÒÓÁÂ‚‡ÌËfl
ÏÂı‡ÌËÁÏ‡ ‰ÂÈÒÚ‚Ëfl ‚‡ÁÓÔÂÒÒËÌ‡. Ç ÔÓÎ¸ÁÛ ̋ ÚÓÈ „Ë-
ÔÓÚÂÁ˚ „Ó‚ÓËÚ Ë Ù‡ÍÚ ÒÌËÊÂÌËfl ÍÓÌˆÂÌÚËÛ˛-
˘ÂÈ ÒÔÓÒÓ·ÌÓÒÚË ÔÓ˜ÂÍ Û Ï˚¯ÂÈ Ò ÏÛÚ‡ˆËÂÈ „ÂÌ‡,
ÍÓ‰ËÛ˛˘Â„Ó èKCα (Yao et al., 2004). ùÚÓ ÏÓÊÂÚ
ÒÎÛÊËÚ¸ ‰ÓÔÓÎÌËÚÂÎ¸Ì˚Ï ‡„ÛÏÂÌÚÓÏ ‚ ÔÓÎ¸ÁÛ ‚ÓÁ-
ÏÓÊÌÓÒÚË Û˜‡ÒÚËfl ÛÍ‡Á‡ÌÌÓ„Ó ÙÂÏÂÌÚ‡ ‚ ‡Á‚ËÚËË
˜Û‚ÒÚ‚ËÚÂÎ¸ÌÓÒÚË ˝ÔËÚÂÎËfl Í ‚‡ÁÓÔÂÒÒËÌÛ. Ç˚flÒ-
ÌÂÌËÂ ÓÎË èKCα ‚ ÏÂı‡ÌËÁÏÂ Ú‡ÌÒ‰ÛÍˆËË ÒË„Ì‡Î‡
‚‡ÁÓÔÂÒÒËÌ‡ ÚÂ·ÛÂÚ ‰‡Î¸ÌÂÈ¯Ëı ËÒÒÎÂ‰Ó‚‡ÌËÈ.
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The Role of Protein Kinase C in the Establishment of the Mechanism

of Vasopressin Antidiuretic Action in the Rat Kidney
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Abstract—The kidney of immaturely born mammals in early postnatal development is insensitive to the effect
of the antidiuretic hormone, vasopressin. It has been demonstrated that water permeability of the epithelial cells
in the collecting ducts of a rat kidney increases during development; in this process, the response to desmo-
pressin, an agonist of vasopressin V2 receptors, appears at the age of 20 days. The observed increase in water
permeability is connected with an increased content of the water channel’s proteins aquaporins AQP2 and
AQP3 in the plasma membrane. The calcium-dependent protein kinase C isoforms are the likely components
of the vasopressin signal’s transduction and are possibly involved in the mechanisms underlying the maturation
of sensitivity to this hormone. The contents of three protein kinase C isoforms (α, δ, and ξ) in rats at different
periods of their postnatal development were estimated using Western blot hybridization. It has been shown that
the contents of protein kinase C isoforms α and δ increase with development, whereas the content of isoform
ξ remains constant. The most likely participant of the mechanism providing for maturation of the cell’s hor-
monal competence for vasopressin is the calcium-dependent protein kinase Cα, because it’s content in the plas-
ma membrane is maximal on days 20–24, which coincides with the time when the vasopressin action appears.

Key words: vasopressin, ontogenesis, aquaporins, protein kinase C, kidneys.
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