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ë‡ı‡ÎËÌÒÍËÈ ÓÒÂÚ 

 

Acipenser mikadoi

 

 – Â‰ÍËÈ
‚Ë‰ ÓÒÂÚÓ‚˚ı, Ì‡ıÓ‰fl˘ËÈÒfl ÔÓ‰ Û„ÓÁÓÈ ËÒ˜ÂÁÌÓ-
‚ÂÌËfl. éÌ ‚ÍÎ˛˜ÂÌ ‚ ä‡ÒÌÛ˛ ÍÌË„Û åÂÊ‰ÛÌ‡Ó‰-
ÌÓ„Ó ÒÓ˛Á‡ Óı‡Ì˚ ÔËÓ‰˚ (åëéè). Ö‰ËÌÒÚ‚ÂÌ-
Ì˚Ï ÂÒÚÂÒÚ‚ÂÌÌ˚Ï ÌÂÂÒÚËÎË˘ÂÏ Ò‡ı‡ÎËÌÒÍÓ„Ó
ÓÒÂÚ‡ fl‚ÎflÂÚÒfl ‚ Ì‡ÒÚÓfl˘ÂÂ ‚ÂÏfl ÂÍ‡ íÛÏÌËÌ
(Ñ‡ÚÚ‡), ‚Ô‡‰‡˛˘‡fl ‚ í‡Ú‡ÒÍËÈ ÔÓÎË‚ ‚ 49°17'
ëò Ë 140°22' ÇÑ [1, 2]. Ç 2001 „. ñÂÌÚÓ·‡ÌÍ êÓÒ-
ÒËË ‚˚ÔÛÒÚËÎ Ô‡ÏflÚÌÛ˛ ÏÓÌÂÚÛ, ÔÓÒ‚fl˘ÂÌÌÛ˛ Ò‡-
ı‡ÎËÌÒÍÓÏÛ ÓÒÂÚÛ (ËÒ. 1).

Ç Ì‡˜‡ÎÂ – ÒÂÂ‰ËÌÂ ïï ‚ÂÍ‡ Ò‡ı‡ÎËÌÒÍËÈ ÓÒÂÚ
˜‡ÒÚÓ ‚ÒÚÂ˜‡ÎÒfl ÔÓ ‚ÒÂÏÛ üÔÓÌÒÍÓÏÛ ÏÓ˛, ÓÚ ·Â-
Â„Ó‚ äËÚ‡fl Ë üÔÓÌËË Ë ‰Ó èËÏÓÒÍÓ„Ó Ë ï‡·‡-
Ó‚ÒÍÓ„Ó Í‡Â‚ êÓÒÒËÈÒÍÓ„Ó Ñ‡Î¸ÌÂ„Ó ÇÓÒÚÓÍ‡. Ç

‡‚„ÛÒÚÂ Ì‡ ˚·Ì˚ı ˚ÌÍ‡ı ë‡ÔÔÓÓ ÔÂÓ·Î‡‰‡ÎË
ÏÓÎÓ‰˚Â Ò‡ı‡ÎËÌÒÍËÂ ÓÒÂÚ˚ (35–54 ÒÏ), ‡ ÔÓÁ‰ÌÂÂ
– ÔÓÎÓ‚ÓÁÂÎ˚Â ÓÒÓ·Ë ‰ÎËÌÓÈ 170 ÒÏ Ë ·ÓÎÂÂ, ÍÓ-
ÚÓ˚ı ‚˚Î‡‚ÎË‚‡ÎË ‚ ÍÛÔÌ˚ı flÔÓÌÒÍËı ÂÍ‡ı
à¯ËÍ‡Ë Ë íË¯ËÓ Ì‡ Ó. ïÓÍÍ‡È‰Ó [1]. ä 1980 „. Ò‡-
ı‡ÎËÌÒÍËÈ ÓÒÂÚ ÔÂÂÒÚ‡Î ÌÂÂÒÚËÚ¸Òfl ‚ ÂÍ‡ı
üÔÓÌËË, Ó‰Ì‡ÍÓ ÌÂÁÂÎ˚Â ÓÒÓ·Ë ˝ÚÓ„Ó ‚Ë‰‡ ÔÓ-
‰ÓÎÊ‡˛Ú ‚ÒÚÂ˜‡Ú¸Òfl ‚ ÏÓÒÍËı ‡Í‚‡ÚÓËflı, ÓÏ˚-
‚‡˛˘Ëı Ó. ïÓÍÍ‡È‰Ó [1]. ÖÒÚÂÒÚ‚ÂÌÌ˚È ÌÂÂÒÚ Ò‡-
ı‡ÎËÌÒÍÓ„Ó ÓÒÂÚ‡ ‚ ÂÍ‡ı ë‡ı‡ÎËÌ‡ ‚ Ì‡ÒÚÓfl˘ÂÂ
‚ÂÏfl ÌÂ ÓÚÏÂ˜ÂÌ.

êÂ‰ÍËÂ ‰ËÍËÂ ÓÒÓ·Ë Ë ÒÛ˘ÂÒÚ‚Û˛˘ÂÂ Ï‡ÚÓ˜ÌÓÂ
ÒÚ‡‰Ó (éıÓÚÒÍËÈ ÎÓÒÓÒÂ‚˚È ˚·Ó‚Ó‰Ì˚È Á‡‚Ó‰,
Ó. ë‡ı‡ÎËÌ, ÔÓÒ. å‡Î¸ÍË [2]) ÔÂ‰ÒÚ‡‚Îfl˛Ú ÒÓ·ÓÈ
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, ÔÂ‰ÒÚ‡‚Îfl˛˘Â„Ó ÒÓ·ÓÈ Â‰ÍËÈ ËÒ˜ÂÁ‡˛-
˘ËÈ ‚Ë‰, ·˚Î‡ ÔÓÎÛ˜ÂÌ‡ ËÁ Ù‡„ÏÂÌÚ‡ „Û‰ÌÓ„Ó ÔÎ‡‚ÌËÍ‡ Ò Á‡ı‚‡ÚÓÏ ÔËÎÂÊ‡˘Ëı Ïfl„ÍËı ÚÍ‡ÌÂÈ.
ç‡ Ì‡˜‡Î¸ÌÓÏ ˝Ú‡ÔÂ ÓÒÚ‡ ÍÛÎ¸ÚÛ‡ ÒÓÒÚÓflÎ‡ ËÁ ÍÎÂÚÓÍ ‡ÁÌ˚ı ÚËÔÓ‚, ÒÂ‰Ë ÍÓÚÓ˚ı ÏÓÊÌÓ ·˚ÎÓ
‚˚‰ÂÎËÚ¸ Í‡Í ÚËÔË˜Ì˚Â ÙË·Ó·Î‡ÒÚ˚, Ú‡Í Ë ÍÎÂÚÍË ˝ÔËÚÂÎË‡Î¸ÌÓ„Ó ÔÓËÒıÓÊ‰ÂÌËfl, ÏËÓÙË·Ó·-
Î‡ÒÚ˚ Ë ‰. èÓÒÎÂ ÔËÏÂÌÓ ÔflÚË ÔÂÂÒÂ‚Ó‚ ‚ ÍÛÎ¸ÚÛÂ ÒÚ‡ÎË ÔÂÓ·Î‡‰‡Ú¸ ÍÎÂÚÍË ÙË·Ó·Î‡ÒÚÌÓÈ
ÏÓÙÓÎÓ„ËË. ùÚË ÍÎÂÚÍË ÓÒÎË Ò ÔÓÒÚÓflÌÌÓÈ ÒÍÓÓÒÚ¸˛ ·ÓÎÂÂ „Ó‰‡, ÔÓÈ‰fl Á‡ ˝ÚÓ ‚ÂÏfl ÓÍÓÎÓ 80
Û‰‚ÓÂÌËÈ ÔÓÔÛÎflˆËË. Ç ÓÚÒÛÚÒÚ‚ËÂ Ò˚‚ÓÓÚÍË ÍÎÂÚÍË ÔÂÂıÓ‰ËÎË ‚ ÔÓÎËÙÂ‡ÚË‚Ì˚È ÔÓÍÓÈ (G

 

0

 

-ÔÓ-
ÍÓÈ). èË ‰ÎËÚÂÎ¸ÌÓÏ ÔÂ·˚‚‡ÌËË ·ÂÁ Á‡ÏÂÌ˚ ÒÂ‰˚ ÍÎÂÚÍË ÒÎË‚‡ÎËÒ¸, Ó·‡ÁÛfl Ï˚¯Â˜Ì˚Â ‚ÓÎÓÍ-
Ì‡ ‰ÎËÌÓÈ ÌÂÒÍÓÎ¸ÍÓ Ò‡ÌÚËÏÂÚÓ‚. ùÚË ‚ÓÎÓÍÌ‡ ÏÓ„ÎË ‚ÂÚ‚ËÚ¸Òfl Ë ÒÓ ‚ÂÏÂÌÂÏ ÔËÓ·ÂÚ‡ÎË ÔÓÔÂ-
Â˜ÌÛ˛ ËÒ˜Â˜ÂÌÌÓÒÚ¸. èËÏÂÌÓ ˜ÂÂÁ 40 ‰ÌÂÈ ÔÓÒÎÂ ‚ÓÁÌËÍÌÓ‚ÂÌËfl ‚ÓÎÓÍÌ‡ ÔÓ‰‚Â„‡ÎËÒ¸ Ó·‡Ú-
ÌÓÈ ËÌ‚ÓÎ˛ˆËË: ÚÂflÎË ÙÓÏÛ, ÓÚÍÂÔÎflÎËÒ¸ ÓÚ ÒÛ·ÒÚ‡Ú‡ Ë ÔÓ„Ë·‡ÎË. àÌ‰ÛÍˆËfl ‡‰ËÔÓ„ÂÌÌÓÈ
‰ËÙÙÂÂÌˆËÓ‚ÍË ÔË‚Ó‰ËÎ‡ Í ÔÂÍ‡˘ÂÌË˛ ÔÓÎËÙÂ‡ˆËË Ë ÔÓfl‚ÎÂÌË˛ ‚ ÌÂÁÌ‡˜ËÚÂÎ¸ÌÓÈ ˜‡ÒÚË
ÍÎÂÚÓÍ ÎËÔÓÙËÎ¸Ì˚ı ‚ÍÎ˛˜ÂÌËÈ. äÓÎË˜ÂÒÚ‚Ó ˝ÚËı ‚ÍÎ˛˜ÂÌËÈ ·˚ÎÓ Ó„‡ÌË˜ÂÌÓ, ÍÎÂÚÍË Ò ‚ÍÎ˛˜Â-
ÌËflÏË ËÏÂÎË ‡ÁÌÓÓ·‡ÁÌÛ˛ ÏÓÙÓÎÓ„Ë˛ Ë ÌÂ ·˚ÎË ÔÓıÓÊË Ì‡ ‡‰ËÔÓˆËÚ˚. àÌ‰ÛÍˆËfl ÓÒÚÂÓ„ÂÌÌÓÈ
‰ËÙÙÂÂÌˆËÓ‚ÍË ÔË‚Ó‰ËÎ‡ Í ÔÓfl‚ÎÂÌË˛ ÍÎÂÚÓÍ, ÔÓ‰ÛˆËÛ˛˘Ëı ÏËÌÂ‡ÎËÁÓ‚‡ÌÌ˚È ‚ÌÂÍÎÂÚÓ˜-
Ì˚È Ï‡ÚËÍÒ Ë Í Ó·‡ÁÓ‚‡ÌË˛ ÍÓÒÚÌ˚ı ÛÁÂÎÍÓ‚. ïÓÏÓÒÓÏÌ˚È ‡Ì‡ÎËÁ ‚˚fl‚ËÎ ÚËÔË˜Ì˚È ‰Îfl fl‰‡
‚Ë‰Ó‚ ÓÒÂÚÓ‚ Ì‡·Ó ıÓÏÓÒÓÏ. Ç‡Ë‡·ÂÎ¸ÌÓÒÚ¸ ÍÓÎË˜ÂÒÚ‚‡ ıÓÏÓÒÓÏ ÓÍ‡Á‡Î‡Ò¸ Ó˜ÂÌ¸ ‚˚ÒÓÍÓÈ (‚
ÒÂ‰ÌÂÏ 247 

 

±

 

 33 ÔË ÏÓ‰Â ‚ 248 ıÓÏÓÒÓÏ). ë ÔÓÏÓ˘¸˛ GC- Ë Äí-ÒÔÂˆËÙË˜Ì˚ı ÙÎÛÓÓıÓÏÓ‚ Ó·-
Ì‡ÛÊÂÌÓ, ˜ÚÓ ÚÂÎÓÏÂÌ˚Â Ë ˆÂÌÚÓÏÂÌ˚Â ‡ÈÓÌ˚ ‚ÒÂı ıÓÏÓÒÓÏ Ó·Ó„‡˘ÂÌ˚ GC-ÔÓ‚ÚÓ‡ÏË. é·-
Ì‡ÛÊÂÌ‡ „ÂÚÂÓ„ÂÌÌÓÒÚ¸ ÔÓ ‡ÒÔÂ‰ÂÎÂÌË˛ AT- Ë GC-·Ó„‡Ú˚ı ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ ÏÂÊ‰Û ıÓÏÓ-
ÒÓÏ‡ÏË. ÑÎËÌÌ˚Â ıÓÏÓÒÓÏ˚ ÔÂËÏÛ˘ÂÒÚ‚ÂÌÌÓ ÓÍ‡¯Ë‚‡˛ÚÒfl AT-ÒÔÂˆËÙË˜Ì˚Ï ÙÎÛÓÓıÓÏÓÏ, ‡
ÏÂÎÍËÂ ÒËÎ¸ÌÂÂ ÙÎÛÓÂÒˆËÛ˛Ú ÔË Ó·‡·ÓÚÍÂ 7-‡ÏËÌÓ‡ÍÚËÌÓÏËˆËÌÓÏ D. çÂÒÍÓÎ¸ÍÓ ÏÂÎÍËı ıÓ-
ÏÓÒÓÏ ÓÚÎË˜‡˛ÚÒfl ÓÒÓ·ÂÌÌÓ flÍÓÈ ÙÎÛÓÂÒˆÂÌˆËÂÈ ÔË ÓÍ‡¯Ë‚‡ÌËË ˝ÚËÏ ÙÎÛÓÓıÓÏÓÏ. ê‡·ÓÚ‡
ÔÂ‰ÒÚ‡‚ÎflÂÚ ÒÓ·ÓÈ ÔÂ‚˚È ÓÔ˚Ú ÔÓÎÛ˜ÂÌËfl ÍÛÎ¸ÚÛ˚ ÍÎÂÚÓÍ Ò‡ı‡ÎËÌÒÍÓ„Ó ÓÒÂÚ‡ Ë ‡Ì‡ÎËÁ‡ Â„Ó Í‡-
ËÓÚËÔ‡.
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ÓÒÌÓ‚Û ‰Îfl ÒÓı‡ÌÂÌËfl „ÂÌÓÙÓÌ‰‡ ̋ ÚÓ„Ó ‚Ë‰‡. ÄÎ¸-
ÚÂÌ‡ÚË‚Ì˚ÏË ÒÔÓÒÓ·‡ÏË ÒÓı‡ÌÂÌËfl „ÂÌÓÏ‡ ÏÓ-
„ÛÚ ·˚Ú¸ ÍËÓÍÓÌÒÂ‚ËÓ‚‡ÌËÂ ÒÔÂÏ˚, ‡ Ú‡ÍÊÂ
ÊË‚‡fl ÍÛÎ¸ÚÛ‡ ÍÎÂÚÓÍ. äËÓÍÓÌÒÂ‚‡ˆËfl ÒÔÂÏ˚
Ò‡ı‡ÎËÌÒÍÓ„Ó ÓÒÂÚ‡ ·˚Î‡ ÓÒÛ˘ÂÒÚ‚ÎÂÌ‡ ‚ Ì‡˜‡ÎÂ
90-ı „Ó‰Ó‚ ïï ‚ÂÍ‡ [3], Ó·‡Áˆ˚ Á‡ÏÓÓÊÂÌÌÓÈ
ÒÔÂÏ˚ ˝ÚÓ„Ó ‚Ë‰‡ ı‡ÌflÚÒfl ‚ ÍËÓ·‡ÌÍÂ ÒÔÂÏ˚
ıÓÁflÈÒÚ‚ÂÌÌÓ ˆÂÌÌ˚ı ‚Ë‰Ó‚ ˚· ÇÒÂÓÒÒËÈÒÍÓ„Ó
Ì‡Û˜ÌÓ-ËÒÒÎÂ‰Ó‚‡ÚÂÎ¸ÒÍÓ„Ó ËÌÒÚËÚÛÚ‡ ÔÂÒÌÓ‚Ó‰-
ÌÓ„Ó ˚·ÌÓ„Ó ıÓÁflÈÒÚ‚‡ (Ççààèêï) [4].

éÒÓ·˚È ËÌÚÂÂÒ Í 
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 Ó·˙flÒÌflÂÚÒfl ÚÂÏ,
˜ÚÓ ÔÓ ÎËÚÂ‡ÚÛÌ˚Ï ‰‡ÌÌ˚Ï Â„Ó ÍÎÂÚÍË ÒÓ‰ÂÊ‡Ú
‚ 2–4 ‡Á‡ ·ÓÎ¸¯Â Ñçä, ˜ÂÏ Û ‰Û„Ëı ·ÎËÁÍÓÓ‰-
ÒÚ‚ÂÌÌ˚ı ‚Ë‰Ó‚ [5]. Ç˚ÒÍ‡Á‡ÌÓ ÏÌÂÌËÂ, ˜ÚÓ 
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 – ˝ÚÓ „ÂÍÒ‡‰ÂÍ‡ÔÎÓË‰Ì˚È ËÎË ÓÍÚÓÔÎÓË‰Ì˚È
‚Ë‰, ‚ Á‡‚ËÒËÏÓÒÚË ÓÚ ÚÓ˜ÍË ÁÂÌËfl Ì‡ ‡ÁÏÂ ‰Ë-
ÔÎÓË‰ÌÓ„Ó Ì‡·Ó‡ ÓÒÂÚÓ‚˚ı [6]. 

Ç ÏËÂ ÛÊÂ ÌÂÒÍÓÎ¸ÍÓ ‡Á ÔÓÎÛ˜‡ÎË ÍÛÎ¸ÚÛ˚
ÍÎÂÚÓÍ ÓÒÂÚÓ‚˚ı [7, 8]. äÛÎ¸ÚÛ˚ ÍÎÂÚÓÍ ˚·
ÏÓÊÌÓ ËÒÔÓÎ¸ÁÓ‚‡Ú¸ ‰Îfl ÚÂÒÚËÓ‚‡ÌËfl ÒÔÂˆËÙË˜Â-
ÒÍËı ‚ËÛÒÓ‚ (Ì‡ÔËÏÂ, ËË‰Ó‚ËÛÒ‡), ÍÓÚÓ˚Â
ÏÓ„ÛÚ Ì‡ÌÓÒËÚ¸ ÒÛ˘ÂÒÚ‚ÂÌÌ˚È ‚Â‰ ‡Í‚‡ÍÛÎ¸ÚÛÂ
[9]. 

éÒÂÚ˚ fl‚Îfl˛ÚÒfl ÌÂ Ó˜ÂÌ¸ Û‰Ó·Ì˚Ï Ó·˙ÂÍÚÓÏ
‡Á‚Â‰ÂÌËfl. ÇÓ-ÔÂ‚˚ı, ÓÌË ‰Ó‚ÓÎ¸ÌÓ ÏÂ‰ÎÂÌÌÓ
‡ÒÚÛÚ Ë ‰ÓÒÚË„‡˛Ú ÔÓÎÓ‚ÓÈ ÁÂÎÓÒÚË. ÇÓ-‚ÚÓ˚ı,
‰ÓÒÚ‡ÚÓ˜ÌÓ ÚÛ‰ÌÓ ÓÔÂ‰ÂÎËÚ¸ ÔÓÎ ˚·˚. ÉÂÌÂÚË-
Í‡ ÔÓÎ‡ ÔÓÍ‡ ÌÂ ‡Á‡·ÓÚ‡Ì‡. ÇÒÂ ˝ÚÓ ÔË‚Ó‰ËÚ Í
‰ÓÔÓÎÌËÚÂÎ¸Ì˚Ï ÒÎÓÊÌÓÒÚflÏ. é‰Ì‡ÍÓ Û‚ÂÎË˜ÂÌËÂ
‡ÌÚÓÔÓ„ÂÌÌÓÈ Ì‡„ÛÁÍË (Á‡„flÁÌÂÌËÂ ÂÍ, ÛÏÂÌ¸-
¯ÂÌËÂ ‚ÓÁÏÓÊÌÓ„Ó ‡Â‡Î‡ Ó·ËÚ‡ÌËfl Ë ıË˘ÌË˜Â-
ÒÍËÈ ÔÓÏ˚ÒÂÎ) Ó·ÛÒÎ‡‚ÎË‚‡ÂÚ ÌÂÓ·ıÓ‰ËÏÓÒÚ¸
‡Á‚ËÚËfl ‡Í‚‡ÍÛÎ¸ÚÛ˚ ÓÒÂÚÓ‚˚ı. ÑÎfl ÛÏÂÌ¸¯Â-
ÌËfl ‚ÓÁÏÓÊÌ˚ı ËÁ‰ÂÊÂÍ ÌÂÓ·ıÓ‰ËÏÓ „ÎÛ·ÓÍÓÂ
ËÁÛ˜ÂÌËÂ ·ËÓÎÓ„ËË ÓÒÂÚ‡, ÒÓÁ‰‡ÌËÂ ÚÂÒÚ-ÍÛÎ¸ÚÛ
ÍÎÂÚÓÍ, ‡Á‡·ÓÚÍ‡ „ÂÌÂÚËÍË ÔÓÎ‡.

Ç ‰‡ÌÌÓÈ ‡·ÓÚÂ Ï˚ ÒÚ‡‚ËÎË ̂ ÂÎ¸ ÔÓÎÛ˜ËÚ¸ ‰ÓÎ-
„ÓÊË‚Û˘Û˛ ÍÛÎ¸ÚÛÛ ÍÎÂÚÓÍ Ò‡ı‡ÎËÌÒÍÓ„Ó ÓÒÂÚ‡
Ë ÓˆÂÌËÚ¸ ÍÓÎË˜ÂÒÚ‚Ó ıÓÏÓÒÓÏ ‚ Â„Ó ÍÎÂÚÍ‡ı. ÑÎfl
ÔÓ‰Ú‚ÂÊ‰ÂÌËfl ‚Ë‰Ó‚ÓÈ ÔËÌ‡‰ÎÂÊÌÓÒÚË Ë ÛÚÓ˜-
ÌÂÌËfl ÙËÎÓ„ÂÌÂÚË˜ÂÒÍÓ„Ó ÔÓÎÓÊÂÌËfl ÓÒÂÚ‡-‰ÓÌÓ-
‡ ÍÎÂÚÓÍ ÔÓ‚Â‰ÂÌÓ ÒÂÍ‚ÂÌËÓ‚‡ÌËÂ ÔÓ· Ñçä,
ÔÓÎÛ˜ÂÌÌ˚ı ÓÚ ‡ÁÌ˚ı ‚Ë‰Ó‚.

 

ùäëèÖêàåÖçíÄãúçÄü óÄëíú

 

èÓËÒıÓÊ‰ÂÌËÂ ËÒÒÎÂ‰ÛÂÏÓ„Ó Ó·‡Áˆ‡ Ò‡ı‡-
ÎËÌÒÍÓ„Ó ÓÒÂÚ‡.

 

 Ç 1991 „. ÒÔÂˆË‡ÎËÒÚ‡ÏË îÉì
“èËÏÓ˚·‚Ó‰” ÒÓ‚ÏÂÒÚÌÓ Ò ÒÓÚÛ‰ÌËÍ‡ÏË ñÂÌ-
Ú‡Î¸ÌÓÈ Î‡·Ó‡ÚÓËË ÉÎ‡‚˚·‚Ó‰‡ ÓÚ Ô‡˚ ‚˚-
ÎÓ‚ÎÂÌÌ˚ı ‚ . íÛÏÌËÌ ‰ËÍËı ÔÓËÁ‚Ó‰ËÚÂÎÂÈ ·˚-
Î‡ ÔÓÎÛ˜ÂÌ‡ ÓÔÎÓ‰ÓÚ‚ÓÂÌÌ‡fl ËÍ‡ [10, 11]. Ç ÚÓÏ
ÊÂ „Ó‰Û ‡Á‚Ë‚‡˛˘ËÂÒfl ˝Ï·ËÓÌ˚ ·˚ÎË ÔÂÂ‚ÂÁÂ-
Ì˚ Ì‡ éıÓÚÒÍËÈ ÎÓÒÓÒÂ‚˚È ˚·Ó‚Ó‰Ì˚È Á‡‚Ó‰ (Ó.
ë‡ı‡ÎËÌ, ÔÓÒ. å‡Î¸ÍË), „‰Â ‰‡ÎË Ì‡˜‡ÎÓ ÒÛ˘ÂÒÚ‚Û-
˛˘ÂÏÛ Ì˚ÌÂ Ï‡ÚÓ˜ÌÓÏÛ ÒÚ‡‰Û [2]. Ç 2005 „. ‚ ÛÒÎÓ-
‚Ëflı éıÓÚÒÍÓ„Ó ˚·Ó‚Ó‰ÌÓ„Ó Á‡‚Ó‰‡ (Ó. ë‡ı‡ÎËÌ)
ÓÚ ‰ËÍÓÈ Ò‡ÏÍË (êçäùÉå# Mik21), Ú‡ÍÊÂ ‚˚ÎÓ‚-

ÎÂÌÌÓÈ ‚ . íÛÏÌËÌ, Ë 14-ÎÂÚÌÂ„Ó Ò‡Ïˆ‡ ËÁ Ï‡-
ÚÓ˜ÌÓ„Ó ÒÚ‡‰‡ ·˚ÎÓ ‚ÌÓ‚¸ ÔÓÎÛ˜ÂÌÓ ÔÓÚÓÏÒÚ‚Ó
[12]. ÑÎfl ÔÓÎÛ˜ÂÌËfl Ì‡ÒÚÓfl˘ÂÈ ÍÛÎ¸ÚÛ˚ ÍÎÂ-
ÚÓÍ Ò‡ı‡ÎËÌÒÍÓ„Ó ÓÒÂÚ‡ ËÒÔÓÎ¸ÁÓ‚‡ÎË ÚÍ‡ÌË ÓÚ
Ó‰ÌÓÈ ÓÒÓ·Ë ‚ ‚ÓÁ‡ÒÚÂ 1 „. ë ˝ÚÓÈ ˆÂÎ¸˛ Ó‰ËÌ
ËÁ „Ó‰Ó‚ËÍÓ‚, ‚˚‡˘ÂÌÌ˚ı Ì‡ éıÓÚÒÍÓÏ Á‡‚Ó-
‰Â, ÎÂÚÓÏ 2006 „. ·˚Î ‰ÓÒÚ‡‚ÎÂÌ ‚ ‡Í‚‡Ë‡Î¸ÌÛ˛
Ççàêé („. åÓÒÍ‚‡) Ë ‚ÔÓÒÎÂ‰ÒÚ‚ËË ÔÂÂ‰‡Ì ‚
àåÅ êÄç. 

 

ëÂÍ‚ÂÌËÓ‚‡ÌËÂ ÏËÚÓıÓÌ‰Ë‡Î¸ÌÓÈ Ñçä Ë
ÔÓÒÚÓÂÌËÂ ÙËÎÓ„ÂÌÂÚË˜ÂÒÍÓ„Ó ‰ÂÂ‚‡.

 

 ÄÌ‡ÎËÁË-
Ó‚‡ÎË Ó·‡Áˆ˚ ÚÍ‡ÌÂÈ, ÔÓÎÛ˜ÂÌÌ˚Â ÓÚ ‡ÁÎË˜Ì˚ı
‚Ë‰Ó‚ ÓÒÂÚÓ‚˚ı (Ú‡·ÎËˆ‡). Ç˚‰ÂÎflÎË Ñçä ÒÚ‡Ì-
‰‡ÚÌ˚Ï ÒÓÎÂ‚˚Ï ÏÂÚÓ‰ÓÏ Ò ÎËÁËÓ‚‡ÌËÂÏ ÔÓÚÂË-
Ì‡ÁÓÈ ä [13]. èÓÎÌÓ‡ÁÏÂÌ˚Â ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË
ÍÓÌÚÓÎ¸ÌÓ„Ó Â„ËÓÌ‡ (D-loop) ÏËÚÓıÓÌ‰Ë‡Î¸ÌÓÈ
Ñçä (ÏÚÑçä) ‡ÏÔÎËÙËˆËÓ‚‡ÎË Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ
Ô‡ÈÏÂÓ‚ LproF (5'-AACTCTCACCCCTAGCTC-
CCAAAG-3') Ë DL651 (5'-ATCTTAACATCT-
TCAGTG-3'), ÍÓÏÔÎÂÏÂÌÚ‡Ì˚Ï Û˜‡ÒÚÍ‡Ï, „‡ÌË-
˜‡˘ËÏ Ò ÍÓÌÚÓÎ¸Ì˚Ï Â„ËÓÌÓÏ „ÂÌÓ‚ Ú‡ÌÒÔÓÚ-
Ì˚ı êçä (tPro Ë tPhe). ÄÏÔÎËÙËÍ‡ˆË˛ ÔÓ‚Ó‰ËÎË
‚ ÒÚ‡Ì‰‡ÚÌ˚ı ÛÒÎÓ‚Ëflı ÔË ÚÂÏÔÂ‡ÚÛÂ ÓÚÊË„‡
52°ë [14]. ÑÎËÌ‡ ÔÓ‰ÛÍÚ‡ ‚‡¸ËÓ‚‡Î‡ ÓÚ 950 ‰Ó
1280 Ô.Ì. ‚ Á‡‚ËÒËÏÓÒÚË ÓÚ ˜ËÒÎ‡ ÔËÒÛÚÒÚ‚Û˛˘Ëı
‚ „‡ÔÎÓÚËÔÂ 82-ÌÛÍÎÂÓÚË‰Ì˚ı ÔÓ‚ÚÓÓ‚, ‡ Ú‡ÍÊÂ
ÓÚ ‚Ë‰Ó‚ÓÈ ÔËÌ‡‰ÎÂÊÌÓÒÚË Ó·‡Áˆ‡.

ëÂÍ‚ÂÌËÓ‚‡ÌËÂ ÔÓ‚Ó‰ËÎË Ò ÚÂı ÊÂ Ô‡ÈÏÂÓ‚,
˜ÚÓ Ë èñê, Ì‡ ‡‚ÚÓÏ‡ÚË˜ÂÒÍÓÏ ÒÂÍ‚ÂÌ‡ÚÓÂ ÄBI
3100 c ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ Ì‡·Ó‡ ‰Îfl ÒÂÍ‚ÂÌËÓ‚‡ÌËfl
BigDye v.1.1. ó‡ÒÚ¸ ÓÒÓ·ÂÈ ËÏÂÎ‡ ÔÓÎËÏÓÙËÁÏ ÔÓ
˜ËÒÎÛ 82-ÌÛÍÎÂÓÚË‰Ì˚ı ÔÓ‚ÚÓÓ‚ Ì‡ 3'-Û˜‡ÒÚÍÂ
ÍÓÌÚÓÎ¸ÌÓ„Ó Â„ËÓÌ‡ („‡ÌË˜‡˘Â„Ó Ò Úêçä ÔÓ-
ÎËÌ‡). óÚÓ·˚ ËÁ·ÂÊ‡Ú¸ Ì‡ÎÓÊÂÌËfl ˜ÚÂÌËfl ÌÛÍÎÂÓ-
ÚË‰ÌÓÈ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË Ò Ï‡ÚËˆ˚, ËÏÂ˛˘ÂÈ
‡ÁÌÓÂ ˜ËÒÎÓ ÔÓ‚ÚÓÓ‚, ÔËÏÂÌflÎË Ô‡ÈÏÂ AHR3
(5'-CATACCATAATGTTTCATCTACC-3'), ÍÓÏÔÎÂ-
ÏÂÌÚ‡Ì˚È Û˜‡ÒÚÍÛ ÌÂÔÓÒÂ‰ÒÚ‚ÂÌÌÓ ÔÂÂ‰ ÔÓ‚ÚÓ-
fl˛˘ËÏÒfl Ù‡„ÏÂÌÚÓÏ. 

Ç˚‡‚ÌË‚‡ÌËÂ Ë Ò·ÓÍÛ ÍÓÌÚË„Ó‚ ÔÓ‚Ó‰ËÎË
ÔÛÚÂÏ ‡Ì‡ÎËÁ‡ ıÓÏ‡ÚÓ„‡ÏÏ ‚ ÔÓ„‡ÏÏÂ SeqMan,
ÏÌÓÊÂÒÚ‚ÂÌÌÓÂ ‚˚‡‚ÌË‚‡ÌËÂ – ‚ ÔÓ„‡ÏÏÂ
MegAlign, Ô‡ÈÏÂ˚ ‡Á‡·‡Ú˚‚‡ÎË Ò ÔÓÏÓ˘¸˛

 

êËÒ. 1.

 

 åÓÌÂÚ‡ Ò ËÁÓ·‡ÊÂÌËÂÏ Ò‡ı‡ÎËÌÒÍÓ„Ó ÓÒÂÚ‡.
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‚Ë¯ÌflÍÓ‚‡ 

 

Ë ‰

 

.

 

ÔÓ„‡ÏÏ˚ PrimerSelect (‚ÒÂ ÔÓ„‡ÏÏ˚ ‚ıÓ‰flÚ ‚
Ô‡ÍÂÚ DNAStar, Lasergene Inc). 

 

èÓÎÛ˜ÂÌËÂ ÍÛÎ¸ÚÛ˚ ÍÎÂÚÓÍ. 

 

íÂÎÓ ÓÒÂÚ‡ ·˚-
ÎÓ ÔÓÏÂ˘ÂÌÓ ‚ Î‡ÏËÌ‡Ì˚È ¯Í‡Ù Ò ÔÓ‰‡˜ÂÈ ÒÚÂ-
ËÎ¸ÌÓ„Ó ‚ÓÁ‰Ûı‡. ÉÛ‰ÌÓÈ ÔÎ‡‚ÌËÍ ÓÒÂÚ‡ Ë ÓÍÛ-
Ê‡˛˘ËÂ ÚÍ‡ÌË 3 ‡Á‡ ÔÓÚË‡ÎË ‡ÒÚ‚ÓÓÏ 70%
˝Ú‡ÌÓÎ‡, ÔÓÒÎÂ ˜Â„Ó ÓÚÂÁ‡ÎË „Û‰ÌÓÈ ÔÎ‡‚ÌËÍ Ò
ÌÂÁÌ‡˜ËÚÂÎ¸Ì˚Ï Á‡ı‚‡ÚÓÏ Ïfl„ÍËı ÚÍ‡ÌÂÈ Ë ÔÂÂ-
ÌÓÒËÎË ‚ ˜‡¯ÍÛ èÂÚË ÒÓ ÒÚÂËÎ¸ÌÓÈ ÒÂ‰ÓÈ
DMEM (“è‡ÌùÍÓ”, êÓÒÒËfl), ÒÓ‰ÂÊ‡˘ËÈ 200 Â‰/ÏÎ
„ÂÌÚ‡ÏËˆËÌ‡. èÓÒÎÂ ˝ÚÓ„Ó, ËÁ ÒÓÓ·‡ÊÂÌËÈ Ó·ÂÒ-
ÔÂ˜ÂÌËfl ÒÚÂËÎ¸ÌÓÒÚË, Ò ÔÓÏÓ˘¸˛ ÌÓÊÌËˆ ·˚ÎÓ
Û‰‡ÎÂÌÓ ÔËÏÂÌÓ 5 ÏÏ Í‡fl ÔÎ‡‚ÌËÍ‡ (ÔÎ‡‚ÌËÍ
ËÏÂÎ ‚ ‰ÎËÌÛ ÌÂÒÍÓÎ¸ÍÓ Ò‡ÌÚËÏÂÚÓ‚). íÍ‡ÌË ÔÎ‡‚-
ÌËÍ‡ ËÁÏÂÎ¸˜ËÎË ÌÓÊÌËˆ‡ÏË Ë ÔÓÏÂÒÚËÎË ‚ ÍÛÎ¸-
ÚÛ‡Î¸ÌÛ˛ ÒÂ‰Û ÒÎÂ‰Û˛˘Â„Ó ÒÓÒÚ‡‚‡: ÒÂ‰‡
DMEM Ò ‚˚ÒÓÍËÏ ÒÓ‰ÂÊ‡ÌËÂÏ „Î˛ÍÓÁ˚ (4.5 „/Î)
(“è‡ÌùÍÓ”, êÓÒÒËfl), 10% ˝Ï·ËÓÌ‡Î¸ÌÓÈ ÚÂÎfl˜¸ÂÈ
Ò˚‚ÓÓÚÍË (“HyClone”, ëòÄ), 25 Ïå HEPES (“Sig-
ma”, ëòÄ) Ë 40 Â‰/ÏÎ „ÂÌÚ‡ÏËˆËÌ‡. äÎÂÚÍË ÍÛÎ¸-
ÚË‚ËÓ‚‡ÎË ÔË 24–25°ë ‚ „ÂÏÂÚË˜ÂÒÍË Á‡Í˚Ú˚ı
ÍÛÎ¸ÚÛ‡Î¸Ì˚ı ÙÎ‡ÍÓÌ‡ı (“Costar”, ëòÄ). èÂÂ-
ÒÂ‚ ÍÎÂÚÓÍ ÔÓ‚Ó‰ËÎË ÔÓ ‰ÓÒÚËÊÂÌËË ËÏË ÏÓÌÓ-
ÒÎÓfl Ò ÔÓÏÓ˘¸˛ Ó·˚˜ÌÓÈ ÚËÔÒËÌ-‚ÂÒÂÌÓ‚ÓÈ Ó·-
‡·ÓÚÍË. äÎÂÚÍË ‰Îfl ı‡ÌÂÌËfl Á‡ÏÓ‡ÊË‚‡ÎË ‚

ÔËÒÛÚÒÚ‚ËË 10% ‰ËÏÂÚËÎÒÛÎ¸ÙÓÍÒË‰‡ ÔÓ Ó·˚˜-
ÌÓÈ ÏÂÚÓ‰ËÍÂ.

 

èÓÎÛ˜ÂÌËÂ ÔÂÔ‡‡ÚÓ‚ ıÓÏÓÒÓÏ Ë Í‡ËÓÚËÔ.

 

äÎÂÚÍË ÒÌËÏ‡ÎË Ò ÒÛ·ÒÚ‡Ú‡ Ò ÔÓÏÓ˘¸˛ Ó·‡·ÓÚÍË
ÚËÔÒËÌÓÏ/‚ÂÒÂÌÓÏ Ë ÔÂÂÌÓÒËÎË ‚ „ËÔÓÚÓÌË˜Â-
ÒÍËÈ ‡ÒÚ‚Ó (0.06 M KCl) Ì‡ 1 ˜. èÓÒÎÂ ˝ÚÓ„Ó Ëı
ÙËÍÒËÓ‚‡ÎË ÒÏÂÒ¸˛ ÏÂÚ‡ÌÓÎ/ÛÍÒÛÒÌ‡fl ÍËÒÎÓÚ‡
(3 : 1) Ë ‡ÒÍ‡Ô˚‚‡ÎË Ì‡ ıÓÎÓ‰Ì˚Â ‚Î‡ÊÌ˚Â ÔÂ‰-
ÏÂÚÌ˚Â ÒÚÂÍÎ‡. èÂÔ‡‡Ú˚ ÓÍ‡¯Ë‚‡ÎË ÎË·Ó ÏÓ-
ÌÓıÓÏÌÓ Ò ÔÓÏÓ˘¸˛ DAPI (4,6-‰Ë‡ÏË‰ËÌÓ-2-ÙÂ-
ÌËÎËÌ‰ÓÎ), ÎË·Ó ‰‚ÛÏfl ÙÎÛÓÓıÓÏ‡ÏË DAPI Ë
7-‡ÏËÌÓ‡ÍÚËÌÓÏËˆËÌÓÏ Ñ.

èÓÁËˆËË ÏÂÚ‡Ù‡ÁÌ˚ı ÔÎ‡ÒÚËÌÓÍ Ì‡ ÒÚÂÍÎ‡ı
ÓÔÂ‰ÂÎflÎË Ò ÔÓÏÓ˘¸˛ Ù‡ÁÓ‚Ó-ÍÓÌÚ‡ÒÚÌÓ„Ó ÏËÍ-
ÓÒÍÓÔ‡. èÓÒÎÂ ˝ÚÓ„Ó Ò ÔÓÏÓ˘¸˛ Î˛ÏËÌÂÒˆÂÌÚÌÓ-
„Ó ÏËÍÓÒÍÓÔ‡ Olympus BX61 (üÔÓÌËfl), ÓÒÌ‡˘ÂÌ-
ÌÓ„Ó 12-·ËÚÌÓÈ ˜ÂÌÓ-·ÂÎÓÈ ˆËÙÓ‚ÓÈ Í‡ÏÂÓÈ
CoolSnap (“Roper Scientific”, ëòÄ), Ë Ò ËÒÔÓÎ¸ÁÓ‚‡-
ÌËÂÏ ËÏÏÂÒËÓÌÌÓ„Ó Ó·˙ÂÍÚË‚‡ 60x 1.4 NA ÔÓÎÛ-
˜‡ÎË ËÁÓ·‡ÊÂÌËfl, ÍÓÚÓ˚Â ÒÓ‚ÏÂ˘‡ÎË (‚ ÒÎÛ˜‡Â
‰‚Ûı Í‡ÒËÚÂÎÂÈ) Ë ÍÓÌÚ‡ÒÚËÓ‚‡ÎË, ËÒÔÓÎ¸ÁÛfl
ÔÓ„‡ÏÏÛ Image J. 

ÑÎfl Í‡ËÓÚËÔËÓ‚‡ÌËfl ·˚ÎË ‚˚·‡Ì˚ ˜ÂÚ˚Â
ÏÓÌÓıÓÏÌ˚Â ÏÂÚ‡Ù‡ÁÌ˚Â ÔÎ‡ÒÚËÌÍË Ò Ì‡Ë·ÓÎÂÂ
flÒÌÓÈ ÏÓÙÓÎÓ„ËÂÈ ıÓÏÓÒÓÏ Ë Ï‡Î˚Ï ÍÓÎË˜Â-

 

àÒÚÓ˜ÌËÍË „ÂÌÂÚË˜ÂÒÍÓ„Ó Ï‡ÚÂË‡Î‡ Ë ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ ÍÓÌÚÓÎ¸ÌÓ„Ó Â„ËÓÌ‡ ÏËÚÓıÓÌ‰Ë‡Î¸ÌÓÈ Ñçä
(ÏÚÑçä) (Genbank) ‰Îfl ÔÓÒÚÓÂÌËfl ÙËÎÓ„ÂÌÂÚË˜ÂÒÍÓ„Ó ‰ÂÂ‚‡

ÇË‰Ó‚‡fl
ÔËÌ‡‰ÎÂÊÌÓÒÚ¸

ÓÒÂÚÓ‚˚ı

‹ ËÁ ÍÓÎÎÂÍˆËË Genbank
http://www.ncbi.nlm.nih.gov

‹ ËÁ ÍÓÎÎÂÍˆËË
êçäùÉå (Ççàêé)

èÓËÒıÓÊ‰ÂÌËÂ
·ËÓÎÓ„Ë˜ÂÒÍÓ„Ó Ï‡ÚÂË‡Î‡

ë‡ı‡ÎËÌÒÍËÈ ÓÒÂÚ

 

A. mikadoi

 

Mik07-16 (2003 „.) éıÓÚÒÍËÈ ÎÓÒÓÒÂ‚˚È ˚·Ó‚Ó‰-
Ì˚È Á‡‚Ó‰ (éıÓÚÒÍËÈ ãêá)

Mik22-24 (2006 „.)

Mik17-18 (2003 „.) . íÛÏÌËÌ 

Mik19-21 (2005 „.)

ÄÏÛÒÍËÈ ÓÒÂÚ

 

A. schrenckii

 

SCH07-11 . ÄÏÛ

ä‡ÎÛ„‡

 

Huso dauricus

 

DAU42, 43, 60, 63.12, 61, 05 . ÄÏÛ

ëË·ËÒÍËÈ ÓÒÂÚ

 

A. baeri

 

BAE158 . é·¸

êÛÒÒÍËÈ ÓÒÂÚ

 

A. gueldenstaedti

 

GUE2183 ä‡ÒÔËÈÒÍÓÂ ÏÓÂ

áÂÎÂÌ˚È ÓÒÂÚ

 

A. medirostris

 

U30728 (Med Amer1)
L01509 (Med Amer2)
AF184106 (Med Amer3)

ëÂ‚Â ‡ÏÂËÍ‡ÌÒÍÓ„Ó
ÔÓ·ÂÂÊ¸fl íËıÓ„Ó ÓÍÂ‡Ì‡

áÂÎÂÌ˚È ÓÒÂÚ

 

A. medirostris

 

*
AF362130 (Med Asian) ÄÁË‡ÚÒÍÓÂ ÔÓ·ÂÂÊ¸Â

íËıÓ„Ó ÓÍÂ‡Ì‡

ÅÂÎ˚È ÓÒÂÚ

 

A. transmontanus

 

X54348 (Transm54)
AF184108 (Transm18)
NC004743 (Transm00)

êÂÍË Á‡Ô‡‰ÌÓ„Ó ÔÓ·ÂÂÊ¸fl
ÒÂ‚ÂÌÓÈ ÄÏÂËÍË 

 

* Genbank Ì‡Á˚‚‡ÂÚ Ò‡ı‡ÎËÌÒÍÓ„Ó ÓÒÂÚ‡ ÁÂÎÂÌ˚Ï ÒÓ„Î‡ÒÌÓ ÌÓÏÂÌÍÎ‡ÚÛÂ, ÔËÌflÚÓÈ ëàíÖë (äÓÌ‚ÂÌˆËfl ÔÓ ÏÂÊ‰ÛÌ‡Ó‰ÌÓÈ
ÚÓ„Ó‚ÎÂ ‚˚ÏË‡˛˘ËÏË ‚Ë‰‡ÏË ‰ËÍÓÈ Ù‡ÛÌ˚ Ë ÙÎÓ˚), Ò‚flÁ‡ÌÌÓÈ Ò ‰‡‚ÌËÏË ÒÔÓ‡ÏË, fl‚ÎflÂÚÒfl ÎË Ò‡ı‡ÎËÌÒÍËÈ ÓÒÂÚ Ò‡ÏÓ-
ÒÚÓflÚÂÎ¸Ì˚Ï ‚Ë‰ÓÏ ÎË·Ó ÔÓ‰‚Ë‰ÓÏ ÁÂÎÂÌÓ„Ó (

 

medirostris

 

) ÓÒÂÚ‡.
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ÒÚ‚ÓÏ Ì‡ÎÓÊÂÌËÈ. ïÓÏÓÒÓÏ˚ ·˚ÎË ‡ÁÎÓÊÂÌ˚
‚ ÓÒÌÓ‚ÌÓÏ ÔÓ ‡ÁÏÂÛ. àÒÍÎ˛˜ÂÌËÂ ÒÓÒÚ‡‚ËÎË
ÍÛÔÌ˚Â ‡ÍÓˆÂÌÚË˜ÂÒÍËÂ ıÓÏÓÒÓÏ˚, ÍÓÚÓ˚Â
Ï˚ ÔÓÏÂÒÚËÎË ‚ ÓÚ‰ÂÎ¸ÌÓÈ ÒÚÓÍÂ, Í‡Í ˝ÚÓ ˜‡-
ÒÚÓ ‰ÂÎ‡˛Ú ÔË ‡ÒÍÎ‡‰ÍÂ ÓÒÂÚÓ‚˚ı ıÓÏÓÒÓÏ
(http://web.unife.it/progetti/geneweb/sturgeon.html). é·-
Ì‡ÛÊË‚ ÒÓ‚Ô‡‰ÂÌËÂ Ì‡Ë·ÓÎÂÂ ÍÛÔÌ˚ı 64 ıÓÏÓ-
ÒÓÏ ‚ ˜ÂÚ˚Âı ÔÎ‡ÒÚËÌÍ‡ı, Ï˚ ‚˚·‡ÎË ÏÓÙÓÎÓ-
„Ë˜ÂÒÍË ÎÛ˜¯Û˛ ‡ÒÍÎ‡‰ÍÛ Ë ‚ÁflÎË ÂÂ ‚ Í‡˜ÂÒÚ‚Â
Í‡ËÓÚËÔ‡.

 

àÁÓ·‡ÊÂÌËfl ÍÎÂÚÓÍ.

 

 äÛÎ¸ÚÛÛ Ì‡·Î˛‰‡ÎË Ò
ÔÓÏÓ˘¸˛ ËÌ‚ÂÚËÓ‚‡ÌÌÓ„Ó Ù‡ÁÓ‚Ó-ÍÓÌÚ‡ÒÚÌÓ-
„Ó ÏËÍÓÒÍÓÔ‡ Diavert (“Nikon”, üÔÓÌËfl). àÁÓ·‡-
ÊÂÌËfl ÙËÍÒËÓ‚‡ÎË, ËÒÔÓÎ¸ÁÛfl ˆËÙÓ‚Û˛ Í‡ÏÂÛ
Nikon D70. ñËÙÓ‚ÓÂ ÛÒËÎÂÌËÂ ÍÓÌÚ‡ÒÚ‡ ÔÓ‚Ó-
‰ËÎË Ò ÔÓÏÓ˘¸˛ ÔÓ„‡ÏÏ˚ Image J. 

 

åËÚÓÚË˜ÂÒÍËÈ ËÌ‰ÂÍÒ.

 

 äÎÂÚÍË Ì‡·Î˛‰‡ÎË ‚
Ù‡ÁÓ‚Ó-ÍÓÌÚ‡ÒÚÌ˚È ÏËÍÓÒÍÓÔ Diavert (“Nikon”,
üÔÓÌËfl) ÒÓ ÒÚÓÍ‡ÚÌ˚Ï Û‚ÂÎË˜ÂÌËÂÏ (ÓÍÛÎfl˚ Ë
Ó·˙ÂÍÚË‚ 

 

×

 

10). èÓ‰Ò˜ËÚ˚‚‡ÎË ÍÓÎË˜ÂÒÚ‚Ó ÏËÚÓ-
ÁÓ‚ Ë Ó·˘ÂÂ ÍÓÎË˜ÂÒÚ‚Ó ÍÎÂÚÓÍ ‚ 30 ÔÓÎflı ÁÂÌËfl
(Ì‡ Í‡Ê‰Û˛ ˝ÍÒÔÂËÏÂÌÚ‡Î¸ÌÛ˛ ÚÓ˜ÍÛ ÔËıÓ‰Ë-
ÎÓÒ¸ ÔÓ ÚË ÙÎ‡ÍÓÌ‡ Ò ÍÎÂÚÍ‡ÏË (í25 “Nunc”, Ñ‡-
ÌËfl), ‚ Í‡Ê‰ÓÏ ËÁ ÌËı ËÒÒÎÂ‰Ó‚‡ÎË ÔÓ 10 ÔÓÎÂÈ, ̃ ÚÓ
ÔË Ì‡·Î˛‰‡ÂÏÓÈ ÍÎÂÚÓ˜ÌÓÈ ÔÎÓÚÌÓÒÚË ‡‚ÌÓ-
ÒËÎ¸ÌÓ ÔÓ‰Ò˜ÂÚÛ ÓÍÓÎÓ 3000 ÍÎÂÚÓÍ ‰Îfl Í‡Ê‰ÓÈ
ÚÓ˜ÍË. éÔ˚Ú ÔÓ‚ÚÓflÎË ÌÂ ÏÂÌÂÂ 3 ‡Á.

 

àÌ‰ÛÍˆËfl ‰ËÙÙÂÂÌˆËÓ‚ÓÍ. 

 

ÑÎfl ËÌ‰ÛÍˆËË
‡‰ËÔÓ„ÂÌÌÓÈ ‰ËÙÙÂÂÌˆËÓ‚ÍË ÍÎÂÚÍË ‚ ÒÛ·ÍÓÌ-
ÙÎÛÂÌÚÌÓÏ ÒÓÒÚÓflÌËË ÔÂÂ‚Ó‰ËÎË ‚ ‡‰ËÔÓ„ÂÌÌÛ˛
ÒÂ‰Û ÒÎÂ‰Û˛˘Â„Ó ÒÓÒÚ‡‚‡. ëÂ‰‡ DMEM Ò ‚˚ÒÓ-
ÍËÏ ÒÓ‰ÂÊ‡ÌËÂÏ „Î˛ÍÓÁ˚, 10% ˝Ï·ËÓÌ‡Î¸ÌÓÈ
ÚÂÎfl˜¸ÂÈ Ò˚‚ÓÓÚÍË, 0.5 Ïå ËÁÓ·ÛÚËÎ-ÏÂÚËÎÍÒ‡Ì-
ÚËÌ‡, 1 ÏÍM ‰ÂÍÒ‡ÏÂÚ‡ÁÓÌ‡, 10 ÏÍM ËÌÒÛÎËÌ‡. ëÂ-
‰Û ÏÂÌflÎË ˜ÂÂÁ Í‡Ê‰˚Â 3–4 ‰Ìfl. èÂÔ‡‡Ú˚ ÙËÍ-
ÒËÓ‚‡ÎË ˜ÂÂÁ 3 ÌÂ‰. ÑÎfl ËÌ‰ÛÍˆËË ÓÒÚÂÓ„ÂÌÌÓÈ
‰ËÙÙÂÂÌˆËÓ‚ÍË ÒÛ·ÍÓÌÙÎÛÂÌÚÌ˚Â ÍÎÂÚÍË ÔÂÂ-
‚Ó‰ËÎË ‚ ÒÂ‰Û DMEM Ò ‰Ó·‡‚ÎÂÌËflÏË 10% ˝Ï·Ë-
ÓÌ‡Î¸ÌÓÈ ÚÂÎfl˜¸ÂÈ Ò˚‚ÓÓÚÍË, 50 ÏÍM ‡ÒÍÓ·‡Ú-
2-ÙÓÒÙ‡Ú‡, 10 Ïå 

 

β

 

-„ÎËˆÂÓÙÓÒÙ‡Ú‡ Ë 0.1 ÏÍå
‰ÂÍÒ‡ÏÂÚ‡ÁÓÌ‡ (‚ÒÂ Â‡ÍÚË‚˚ “Sigma”, ëòÄ). ëÂ-
‰Û ÏÂÌflÎË Í‡Ê‰˚Â 3–4 ‰Ìfl. îËÍÒ‡ˆË˛ ÔÓ‚Ó‰ËÎË
˜ÂÂÁ 3 ÌÂ‰.

 

ÉËÒÚÓıËÏËfl. 

 

ÑÎfl ‚˚fl‚ÎÂÌËfl ÎËÔË‰Ó‚ ËÒÔÓÎ¸-
ÁÓ‚‡ÎË ÓÍ‡ÒÍÛ ÒÛ‰‡ÌÓÏ 4. äÎÂÚÍË ÙËÍÒËÓ‚‡ÎË
‡ÒÚ‚ÓÓÏ 3.7% ÙÓÏ‡ÎËÌ‡ ‚ ÚÂ˜ÂÌËÂ 30 ÏËÌ ÔË
ÍÓÏÌ‡ÚÌÓÈ ÚÂÏÔÂ‡ÚÛÂ. éÍ‡¯Ë‚‡ÌËÂ ‚ÂÎË Ì‡Ò˚-
˘ÂÌÌ˚Ï ‡ÒÚ‚ÓÓÏ ÒÛ‰‡Ì‡ 4 ‚ ËÁÓÔÓÔËÎÓ‚ÓÏ ÒÔË-
ÚÂ ‚ ÚÂ˜ÂÌËÂ 1 ˜ ÔË ÍÓÏÌ‡ÚÌÓÈ ÚÂÏÔÂ‡ÚÛÂ. é·-
‡ÁÓ‚‡ÌËÂ ÏËÌÂ‡Î¸Ì˚ı ÍÓÏÔÎÂÍÒÓ‚ ÔË ÓÒÚÂÓ„ÂÌ-
ÌÓÈ ‰ËÙÙÂÂÌˆËÓ‚ÍÂ ‚˚fl‚ÎflÎË ÓÍ‡¯Ë‚‡ÌËÂÏ
‡ÎËÁ‡ËÌÓ‚˚Ï Í‡ÒÌ˚Ï. äÎÂÚÍË ÙËÍÒËÓ‚‡ÎË ‡Ò-
Ú‚ÓÓÏ 3.7% ÙÓÏ‡ÎËÌ‡ ‚ ÚÂ˜ÂÌËÂ 30 ÏËÌ ÔË ÍÓÏ-
Ì‡ÚÌÓÈ ÚÂÏÔÂ‡ÚÛÂ, ÓÍ‡¯Ë‚‡ÎË 1% ‡ÒÚ‚ÓÓÏ
‡ÎËÁ‡ËÌÓ‚Ó„Ó Í‡ÒÌÓ„Ó ‚ ÚÂ˜ÂÌËÂ 10 ÏËÌ ÔË ÍÓÏ-
Ì‡ÚÌÓÈ ÚÂÏÔÂ‡ÚÛÂ.

 

èÓÚÓ˜Ì‡fl ˆËÚÓÙÎÛÓËÏÂÚËfl. 

 

äÎÂÚÍË ÔÂ-
Â‚Ó‰ËÎË ‚ ÒÛÒÔÂÌÁË˛ Ò ÔÓÏÓ˘¸˛ ÒÏÂÒË ÚËÔ-

ÒËÌ/‚ÂÒÂÌ (1 : 1) (“è‡ÌùÍÓ”, êî), ÔÂÂÌÓÒËÎË ‚ 15-
ÒÏ ˆÂÌÚËÙÛÊÌ˚Â ÔÓ·ËÍË (“Corning”, ëòÄ) ‚ 5
ÏÎ ÙÓÒÙ‡ÚÌÓ-ÒÓÎÂ‚Ó„Ó ·ÛÙÂ‡ (PBS) (“è‡ÌùÍÓ”) Ë
ÓÒ‡Ê‰‡ÎË ‚ ÚÂ˜ÂÌËÂ 6 ÏËÌ ÔË 400g. ëÛÔÂÌ‡Ú‡ÌÚ
Û‰‡ÎflÎË, ÍÎÂÚÍË Ú˘‡ÚÂÎ¸ÌÓ ÂÒÛÒÔÂÌ‰ËÓ‚‡ÎË ÔË
ÔÓÏÓ˘Ë è‡ÒÚÂÓ‚ÒÍÓÈ ÔËÔÂÚÍË ‚ 0.5 ÏÎ PBS, Ú‡ÍÓÈ
ÊÂ ÔËÔÂÚÍÓÈ ÒÛÒÔÂÌÁË˛ ‚‚Ó‰ËÎË ‚ 4.5 ÏÎ 70% ˝Ú‡-
ÌÓÎ‡ ÔË –20°ë ‰Îfl ÙËÍÒ‡ˆËË. îËÍÒËÓ‚‡ÌÌ˚Â Ó·-
‡Áˆ˚ ı‡ÌËÎË ÔË –20°ë ‚ ˆÂÌÚËÙÛÊÌ˚ı ÔÓ-
·ËÍ‡ı.

îËÍÒËÓ‚‡ÌÌ˚Â ‚ ˝Ú‡ÌÓÎÂ ÍÎÂÚÍË ÓÒ‡Ê‰‡ÎË ‚
ÚÂ˜ÂÌËÂ 6 ÏËÌ ÔË 400g, ÙËÍÒ‡ÚÓ Û‰‡ÎflÎË, ÍÎÂÚÍË
ÂÒÛÒÔÂÌ‰ËÓ‚‡ÎË ‚ 5 ÏÎ PBS Ë ÔÓ‚ÚÓÌÓ ÓÒ‡Ê‰‡ÎË
‚ ÚÂı ÊÂ ÛÒÎÓ‚Ëflı. ëÛÔÂÌ‡Ú‡ÌÚ Û‰‡ÎflÎË, ÍÎÂÚÍË
ÂÒÛÒÔÂÌ‰ËÓ‚‡ÎË ‚ 1 ÏÎ ÓÍ‡¯Ë‚‡˛˘Â„Ó ‡ÒÚ‚Ó-
‡, ÒÓ‰ÂÊ‡˘Â„Ó 20 ÏÍ„/ÏÎ ËÓ‰ËÒÚÓ„Ó ÔÓÔË‰Ëfl
(“Fluka”, ëòÄ), 0.1% ÚËÚÓÌ X-100 (“Merck”, ÉÂ-
Ï‡ÌËfl), 0.2 Ï„/ÏÎ êçä-‡Á˚ Ä, Ò‚Ó·Ó‰ÌÓÈ ÓÚ Ñçä‡Á,
‚ PBS. ëÛÒÔÂÌÁË˛ ÔÓÏÂ˘‡ÎË ‚ 1.8-ÏÎ ÔÓ·ËÍË Ë
ÓÒÚ‡‚ÎflÎË Ì‡ 30 ÏËÌ ÔË ÍÓÏÌ‡ÚÌÓÈ ÚÂÏÔÂ‡ÚÛÂ.
éÍ‡¯ÂÌÌ˚Â ÍÎÂÚÍË ÓÒ‡Ê‰‡ÎË ‚ ÏËÍÓˆÂÌÚËÙÛ-
„Â (4 ÏËÌ ÔË 400g) Ë ÂÒÛÒÔÂÌ‰ËÓ‚‡ÎË ‚ 1 ÏÎ PBS.
èÂÂ‰ ‡·ÓÚÓÈ ÍÎÂÚÓ˜ÌÛ˛ ÒÛÒÔÂÌÁË˛ ÔÓÒÂË‚‡ÎË
˜ÂÂÁ ÒÂÚÍÛ Ò ÔÓ‡ÏË ‰Ë‡ÏÂÚÓÏ 100 ÏÍÏ. 

àÒÒÎÂ‰Ó‚‡ÎË ‡ÒÔÂ‰ÂÎÂÌËfl ÙÎÛÓÂÒˆÂÌˆËË
ÔÓÔË‰Ëfl Ì‡ ÔË·ÓÂ COULTER EPICS XL (Í‡Ì‡Î
ÙÎÛÓÂÒˆÂÌˆËË FL3, Ì‡ÔflÊÂÌËÂ Ì‡ îùì 667 Ç,
ÛÒËÎÂÌËÂ 6.5, ‰ÓÔÓÎÌËÚÂÎ¸Ì‡fl ÎÓ„Ë˜ÂÒÍ‡fl Ó·‡·ÓÚ-
Í‡ ‰Îfl ‰ËÒÍËÏËÌ‡ˆËË ÍÎÂÚÓ˜Ì˚ı ‡„Â„‡ÚÓ‚, Ò˜ÂÚ
‰Ó 10000 ÒÓ·˚ÚËÈ). èÓÎÛ˜ÂÌÌ˚Â ÂÁÛÎ¸Ú‡Ú˚ Ó·‡-
·‡Ú˚‚‡ÎË ÔË ÔÓÏÓ˘Ë ÔÓ„‡ÏÏÌÓ„Ó Ó·ÂÒÔÂ˜ÂÌËfl
Summit Offline.

 

àÏÏÛÌÓ„ËÒÚÓıËÏËfl. 

 

ÑÎfl ‚˚fl‚ÎÂÌËfl ‰ÓÎË ÍÎÂ-
ÚÓÍ, ÒËÌÚÂÁËÛ˛˘Ëı Ñçä, ‚ ÒÂ‰Û ÍÛÎ¸ÚË‚ËÓ‚‡-
ÌËfl ‰Ó·‡‚ÎflÎË ·ÓÏ‰ÂÁÓÍÒËÛË‰ËÌ (BrdU, “Sigma”,
ëòÄ) ‰Ó ÍÓÌÂ˜ÌÓÈ ÍÓÌˆÂÌÚ‡ˆËË 12 ÏÍå Ë ‚˚‰Â-
ÊË‚‡ÎË 1 ̃ . äÎÂÚÍË ÙËÍÒËÓ‚‡ÎË 3.7% ÙÓÏ‡Î¸‰Â-
„Ë‰ÓÏ ‚ ÚÂ˜ÂÌËÂ 10 ÏËÌ, ÔÂ‰‚‡ËÚÂÎ¸ÌÓ ÚÂıÍ‡Ú-
ÌÓ ÔÓÏ˚‚‡fl PBS. Ñ‡ÎÂÂ ÔÓÍÓ‚Ì˚Â ÒÚÂÍÎ‡ Ò ÍÎÂÚ-
Í‡ÏË Ó·‡·‡Ú˚‚‡ÎË ÒÏÂÒ¸˛ 4 å HCl/1% ÚËÚÓÌ
X-100 ‚ ÚÂ˜ÂÌËÂ 10 ÏËÌ, ÔÓÒÎÂ ˜Â„Ó ËÌÍÛ·ËÓ‚‡ÎË
‚ ÒÏÂÒË, ÒÓ‰ÂÊ‡˘ÂÈ 10% ·˚˜¸ÂÈ Ò˚‚ÓÓÚÓÍË
(“HyClone”), 0.5% ÚËÚÓÌ‡ X-100, 0.05% Tween-20
(“Ferak”, ÉÂÏ‡ÌËfl) Ë 1% ·˚˜¸Â„Ó Ò˚‚ÓÓÚÓ˜ÌÓ„Ó
‡Î¸·ÛÏËÌ‡ (“Calbiochem”, ëòÄ). äÎÂÚÍË Ó·‡·‡-
Ú˚‚‡ÎË ‡ÌÚËÚÂÎ‡ÏË Ï˚¯Ë ÔÓÚË‚ BrdU (“Boehring-
er Mannheim”, ÉÂÏ‡ÌËfl) ‚ ‡Á‚Â‰ÂÌËË 1 : 400 ‚ ÚÂ-
˜ÂÌËÂ 1 ˜ ÔË ÍÓÏÌ‡ÚÌÓÈ ÚÂÏÔÂ‡ÚÛÂ, Á‡ÚÂÏ ‚ÚÓ-
˚ÏË ‡ÌÚËÚÂÎ‡ÏË ÍÓÁ˚, ÍÓÌ˙˛„ËÓ‚‡ÌÌ˚ÏË Ò ëÛ3
(“Amersham Biosc.”, ò‚ÂˆËfl), ‚ ‡Á‚Â‰ÂÌËË 1 : 1500
‚ ÚÂ˜ÂÌËÂ 1 ˜ ÔË ÍÓÏÌ‡ÚÌÓÈ ÚÂÏÔÂ‡ÚÛÂ. èÂÔ‡-
‡Ú˚ ÍÓÌÚ‡ÒÚËÓ‚‡ÎË Ò ÔÓÏÓ˘¸˛ ÙÎÛÓÓıÓÏ‡
Hoechst 33258 (“Merck”, ÉÂÏ‡ÌËfl) ‚ ÍÓÌˆÂÌÚ‡ˆËË
1 ÏÍ„/ÏÎ ‚ ÚÂ˜ÂÌËÂ 5 ÏËÌ. á‡ Í‡Ê‰ÓÈ ÒÚ‡‰ËÂÈ ÒÎÂ‰Ó-
‚‡Î‡ ÚÂıÍ‡ÚÌ‡fl ÔÓÏ˚‚Í‡ ‚ ÚÂ˜ÂÌËÂ 5 ÏËÌ ‚ PBS,
ÒÓ‰ÂÊ‡˘ÂÏ 0.1% Nonidet P-40 (“Sigma”). èÂÔ‡‡-
Ú˚ Á‡ÍÎ˛˜‡ÎË ‚ ÒÏÂÒË „ÎËˆÂËÌ–PBS (9 : 1) c ‰Ó·‡‚-
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‚Ë¯ÌflÍÓ‚‡ 

 

Ë ‰

 

.

 

ÎÂÌËÂÏ 30 ÏÍå ÒÛÎ¸ÙËÚ‡ Ì‡ÚËfl ‰Îfl ÛÏÂÌ¸¯ÂÌËfl
‚˚ˆ‚ÂÚ‡ÌËfl.

ÉÓÚÓ‚˚Â ÔÂÔ‡‡Ú˚ Ì‡·Î˛‰‡ÎË Ò ÔÓÏÓ˘¸˛ Î˛-
ÏËÌÂÒˆÂÌÚÌÓ„Ó ÏËÍÓÒÍÓÔ‡ Olympus BX61 (üÔÓ-
ÌËfl), Â„ËÒÚËÓ‚‡ÎË ÍÎÂÚÍË Ò ÏÂ˜ÂÌ˚ÏË fl‰‡ÏË Ë
Ó·˘ÂÂ ÍÓÎË˜ÂÒÚ‚Ó ÍÎÂÚÓÍ. ç‡ Í‡Ê‰Û˛ ÚÓ˜ÍÛ ÔÓ-
Ò˜ËÚ˚‚‡ÎË ÔÓ 30 ÔÓÎÂÈ ÁÂÌËfl. éÔ˚Ú ÔÓ‚ÚÓflÎË ÌÂ
ÏÂÌÂÂ 3 ‡Á.

 

êÖáìãúíÄíõ

 

ÇË‰Ó‚‡fl Ë‰ÂÌÚËÙËÍ‡ˆËfl ÓÒÂÚ‡ – ËÒÚÓ˜ÌËÍ‡
ÍÛÎ¸ÚÛ˚ ÍÎÂÚÓÍ.

 

 ç‡ ÓÒÌÓ‚‡ÌËË ÙËÎÓ„ÂÌÂÚË˜Â-
ÒÍÓ„Ó ‡Ì‡ÎËÁ‡ ÍÓÌÚÓÎ¸ÌÓ„Ó Â„ËÓÌ‡ ÏÚÑçä ‚Ë‰Ó-
‚‡fl ÔËÌ‡‰ÎÂÊÌÓÒÚ¸ ÓÒÂÚ‡ (Mik22), ÔË‚ÂÁÂÌÌÓ„Ó
Ò éıÓÚÒÍÓ„Ó ãêá Ë ÔÓÒÎÛÊË‚¯Â„Ó ‰ÓÌÓÓÏ ‰Îfl ÒÓ-
Á‰‡ÌËfl ÍÛÎ¸ÚÛ˚ ÍÎÂÚÓÍ ‚ ‰‡ÌÌÓÏ ËÒÒÎÂ‰Ó‚‡ÌËË,
Ó‰ÌÓÁÌ‡˜ÌÓ ÓÔÂ‰ÂÎflÂÚÒfl Í‡Í 

 

A. mikadoi

 

 (ËÒ. 2).
äÓÏÂ ÚÓ„Ó, ‚˚flÒÌËÎÓÒ¸, ˜ÚÓ ÏÚÑçä ‰ÓÌÓÌÓÈ
ÓÒÓ·Ë Ë ‰‚Ûı ‰Û„Ëı ÓÒÓ·ÂÈ (Mik23-24), Ú‡ÍÊÂ ÔÓÎÛ-
˜ÂÌÌ˚ı ‚ 2005 „. Ì‡ éıÓÚÒÍÓÏ ãêá, ÔÓÎÌÓÒÚ¸˛ ÒÓ‚-
Ô‡‰‡ÂÚ Ò ÏÚÑçä ÓÚÎÓ‚ÎÂÌÌÓÈ Ì‡ . íÛÏÌËÌ (Mik21)
Ò‡ÏÍË, ˜¸˛ ËÍÛ ËÒÔÓÎ¸ÁÓ‚‡ÎË ‰Îfl ÔÓËÁ‚Ó‰ÒÚ‚‡
˝ÚÓÈ ÏÓÎÓ‰Ë. 

 

ê‡ÁÌÓÓ·‡ÁËÂ ÍÎÂÚÓ˜Ì˚ı ÚËÔÓ‚ Ì‡ Ì‡˜‡Î¸ÌÓÏ
˝Ú‡ÔÂ ‡Á‚ËÚËfl ÔÂ‚Ë˜ÌÓÈ ÍÛÎ¸ÚÛ˚.

 

 èÂ‚ÓÌ‡-
˜‡Î¸Ì‡fl ÍÛÎ¸ÚÛ‡ ÒÓÒÚÓflÎ‡ ËÁ Ó˜ÂÌ¸ ‡ÁÌ˚ı ÍÎÂÚÓÍ
ÁÌ‡˜ËÚÂÎ¸ÌÓ„Ó ‡ÁÏÂ‡. ëÓı‡ÌË‚¯ËÂÒfl Ù‡„ÏÂÌ-
Ú˚ ÚÍ‡ÌË ‰ÓÎ„ÓÂ ‚ÂÏfl ÔÓ‰ÓÎÊ‡ÎË „ÂÌÂËÓ‚‡Ú¸
ÍÎÂÚÍË ‡ÁÌ˚ı ÚËÔÓ‚, ÔÂ‰ÒÚ‡‚ÎÂÌÌ˚Â Ì‡ ËÒ. 3. Ç
Ó·˘ÂÏ ÍÎÂÚÍË ·˚ÎË ‚ÂÒ¸Ï‡ ÒıÓÊË Ò ÍÎÂÚÍ‡ÏË ˜Â-

ÎÓ‚ÂÍ‡ ËÎË Ï˚¯Ë, ıÓÚfl ÌÂÍÓÚÓ˚Â Ó·Î‡‰‡ÎË ‰Ó-
‚ÓÎ¸ÌÓ ÌÂÓ·˚˜ÌÓÈ ÏÓÙÓÎÓ„ËÂÈ (ËÒ. 3

 

Â

 

). ñËÚÓ-
ÔÎ‡ÁÏ‡ ‚ÓÍÛ„ fl‰‡ ÒÓÂ‰ËÌflÎ‡Ò¸ c ˆËÚÓÔÎ‡ÁÏÓÈ Ì‡
ÔÂËÙÂËË ÍÎÂÚÍË ÔÓÒÂ‰ÒÚ‚ÓÏ ÛÁÍËı Í‡Ì‡Î¸ˆÂ‚.
ÅÓÎ¸¯ËÌÒÚ‚Ó ÍÎÂÚÓÍ Ó·‡ÁÓ‚˚‚‡ÎË ÒÍÓÔÎÂÌËfl ‚Ó-
ÍÛ„ Ù‡„ÏÂÌÚÓ‚ ÚÍ‡ÌË (ËÒ. 3

 

‰

 

), ÌÓ ‚ÒÚÂ˜‡ÎËÒ¸ Ë
ÍÎÂÚÍË, Ó·‡ÁÛ˛˘ËÂ ÌÂÁ‡‚ËÒËÏ˚Â ÍÓÎÓÌËË, ÒÓÒÚÓ-
fl˘ËÂ ‚ ÓÒÌÓ‚ÌÓÏ ËÁ ÙË·Ó·Î‡ÒÚÓÔÓ‰Ó·Ì˚ı ÍÎÂ-
ÚÓÍ. í‡ÍÊÂ ‚ÒÚÂ˜‡ÎËÒ¸ ÍÓÎÓÌËË ËÁ ÍÎÂÚÓÍ, Ì‡ÔÓ-
ÏËÌ‡˛˘Ëı ÏËÓ·Î‡ÒÚ˚ (ËÒ. 3

 

Ê

 

), ‡ÒÔÓÁÌ‡‚‡ÂÏ˚Â ‚
ÓÒÌÓ‚ÌÓÏ ÔÓ ‚Á‡ËÏÌÓÏÛ ‡ÒÔÓÎÓÊÂÌË˛ ÍÎÂÚÓÍ, Ë
˝ÔËÚÂÎËÓË‰Ì˚Â ÍÓÎÓÌËË (ËÒ. 3

 

‚

 

).

èÓÒÎÂ ÌÂÒÍÓÎ¸ÍËı ÔÂÂÒÂ‚Ó‚ ÏÌÓ„ÓÓ·‡ÁËÂ
ÍÎÂÚÓÍ ÂÁÍÓ ÒÓÍ‡ÚËÎÓÒ¸. Ç ÍÛÎ¸ÚÛÂ ÒÚ‡ÎË ÔÂ-
Ó·Î‡‰‡Ú¸ ÙË·Ó·Î‡ÒÚÓÔÓ‰Ó·Ì˚Â ÍÎÂÚÍË. 

 

èÓÎËÙÂ‡ÚË‚Ì˚È ÔÓÚÂÌˆË‡Î ÍÎÂÚÓÍ

 

. äÎÂÚ-
ÍË ÓÒÎË ÒÚ‡·ËÎ¸ÌÓ ‚ ÚÂ˜ÂÌËÂ „Ó‰‡. á‡ ̋ ÚÓ ‚ÂÏfl ÌÂ
·˚ÎÓ Á‡ÏÂ˜ÂÌÓ Í‡ÍËı-ÎË·Ó Á‡ÏÂ‰ÎÂÌËÈ ÓÒÚ‡. èË
·ÓÎÂÂ ˜‡ÒÚÓÏ ÔÂÂÒÂ‚Â ÒÍÓÓÒÚ¸ ÓÒÚ‡ ÍÎÂÚÓÍ ‚ÓÁ-
‡ÒÚ‡Î‡. ùÚÓ Ò‚flÁ‡ÌÓ Ò ÚÂÏ, ˜ÚÓ ˜‡ÒÚ¸ ÍÎÂÚÓÍ ÔË
Û‚ÂÎË˜ÂÌËË ÍÎÂÚÓ˜ÌÓÈ ÔÎÓÚÌÓÒÚË ÔÓ‰‚Â„‡Î‡Ò¸
ÍÓÌÚ‡ÍÚÌÓÏÛ ÚÓÏÓÊÂÌË˛, ˜ÚÓ ÓÒÚ‡Ì‡‚ÎË‚‡ÎÓ
ÓÒÚ (ÔÓËÒıÓ‰ËÎÓ ÛÏÂÌ¸¯ÂÌËÂ ‰ÓÎË ÏËÚÓÚË˜Â-
ÒÍËı ÍÎÂÚÓÍ). á‡ ‚ÒÂ ‚ÂÏfl Ì‡·Î˛‰ÂÌËfl ÍÎÂÚÍË
ÔÓ¯ÎË ÓÍÓÎÓ 80 Û‰‚ÓÂÌËÈ ÔÓÔÛÎflˆËË (ËÒ. 4).
äÎÂÚÍË ÌÂÓ‰ÌÓÍ‡ÚÌÓ Á‡ÏÓ‡ÊË‚‡ÎË Ì‡ ‡ÁÎË˜-
Ì˚ı ÒÚ‡‰Ëflı ÓÒÚ‡. èÓÒÎÂ ‡ÁÏÓ‡ÊË‚‡ÌËfl ÓÌË
‚ÓÒÒÚ‡Ì‡‚ÎË‚‡ÎË ‚ÒÂ Ò‚ÓË Ò‚ÓÈÒÚ‚‡ Ë ÔÓ‰ÓÎÊ‡ÎË
‡ÒÚË. 

 

åËÚÓÚË˜ÂÒÍËÂ ‰ÂÎÂÌËfl ÍÎÂÚÓÍ A. mikadoi.

 

ì‰Ë‚ËÚÂÎ¸Ì˚Ï ÓÍ‡Á‡ÎÓÒ¸ Û‰Ó·ÒÚ‚Ó, Ò ÍÓÚÓ˚Ï
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ÑÓÎfl ÌÛÍÎÂÚË‰Ì˚ı Á‡ÏÂÌ, %

 

êËÒ. 2.

 

 îËÎÓ„ÂÌÂÚË˜ÂÒÍÓÂ ‰ÂÂ‚Ó ÓÒÂÚÓ‚ (NJ), ÔÓÒÚÓÂÌÌÓÂ Ì‡ ÓÒÌÓ‚‡ÌËË ‡Ì‡ÎËÁ‡ ÌÛÍÎÂÓÚË‰Ì˚ı Á‡ÏÂÌ ‚ ÍÓÌÚÓÎ¸ÌÓÏ
Â„ËÓÌÂ ÏÚÑçä, ‚˚‰ÂÎÂÌÌÓÈ ËÁ ·ËÓÎÓ„Ë˜ÂÒÍÓ„Ó Ï‡ÚÂË‡Î‡, ‡ Ú‡ÍÊÂ ËÁ ÌÛÍÎÂÓÚË‰Ì˚ı ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ Ñçä, ÔÂ‰-
ÒÚ‡‚ÎÂÌÌ˚ı ‚ Genbank. é·ÓÁÌ‡˜ÂÌËfl ÒÏ. ‚ Ú‡·ÎËˆÂ.
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ÏÓÊÌÓ ·˚ÎÓ Ì‡·Î˛‰‡Ú¸ ÏËÚÓÚË˜ÂÒÍÓÂ ‰ÂÎÂÌËÂ
ÍÎÂÚÓÍ. èÓˆÂÒÒ Ì‡·Î˛‰ÂÌËfl ÌËÒÍÓÎ¸ÍÓ ÌÂ ÚÓÏÓ-
ÁËÎ ‚ÒÂ ÒÚ‡‰ËË ÏËÚÓÁ‡ (ËÒ. 5

 

„

 

, ˆ‚ÂÚÌ‡fl ‚ÍÎ‡‰Í‡).
ê‡ÁÏÂ ÍÎÂÚÓÍ ÔÓÁ‚ÓÎflÎ ‡ÒÒÏÓÚÂÚ¸ ÔÓˆÂÒÒ ‡Ò-
ıÓÊ‰ÂÌËfl ıÓÏÓÒÓÏ.

 

èÓÎËÙÂ‡ÚË‚Ì˚È ÔÓÍÓÈ ÍÎÂÚÓÍ A. mikadoi.

 

Å˚ÎË ÔÓ‚Â‰ÂÌ˚ ˝ÍÒÔÂËÏÂÌÚ˚ ÔÓ ËÁÛ˜ÂÌË˛ ‰ÂÈ-
ÒÚ‚Ëfl Ì‡ ÍÎÂÚÍË Ò˚‚ÓÓÚÓ˜ÌÓ„Ó „ÓÎÓ‰‡ÌËfl. ÑÎfl
˝ÚÓ„Ó ÍÎÂÚÍË ÔÂÂ‚Ó‰ËÎË ‚ ÒÓÒÚÓflÌËÂ ÔÓÎËÙÂ‡-
ÚË‚ÌÓ„Ó ÔÓÍÓfl Ò ÔÓÏÓ˘¸˛ ÚÂı‰ÌÂ‚ÌÓÈ ËÌÍÛ·‡ˆËË
‚ ÒÂ‰Â Ò ÌËÁÍËÏ (0.2%) ÒÓ‰ÂÊ‡ÌËÂÏ Ò˚‚ÓÓÚÍË.
èÓÒÎÂ ÔÓ‚ÚÓÌÓÈ ÒÚËÏÛÎflˆËË Ò ÔÓÏÓ˘¸˛ ‰Ó·‡‚ÎÂ-
ÌËfl 10% Ò˚‚ÓÓÚÍË Ì‡·Î˛‰‡ÎË ÔÓˆÂÒÒ ‚ÓÁ‚‡˘Â-
ÌËfl ÍÎÂÚÓÍ ‚ ˆËÍÎ. ÄÌ‡ÎËÁËÓ‚‡ÎË ‚ÂÏfl Ì‡˜‡Î‡
ÂÔÎËÍ‡ˆËË Ñçä (ÔÓ ‰ÓÎÂ ÍÎÂÚÓÍ, ‚ÍÎ˛˜‡˛˘Ëı
BrdU) Ë ‚ÂÏfl ÔÓfl‚ÎÂÌËfl ÏËÚÓÚË˜ÂÒÍËı ÍÎÂÚÓÍ.
éÍ‡Á‡ÎÓÒ¸, ˜ÚÓ ÔÓÒÎÂ ÚÂı‰ÌÂ‚ÌÓ„Ó Ò˚‚ÓÓÚÓ˜ÌÓ-
„Ó „ÓÎÓ‰‡ÌËfl ÍÎÂÚÍË ÔÂÂıÓ‰flÚ ‚ Ô‡ÍÚË˜ÂÒÍË ÌÂ-
‰ÂÎfl˘ÂÂÒfl ÒÓÒÚÓflÌËÂ; ‰ÓÎfl ÏÂ˜ÂÌ˚ı ÍÎÂÚÓÍ ÒÓ-
ÒÚ‡‚ÎflÂÚ ÌÂÒÍÓÎ¸ÍÓ ÔÓˆÂÌÚÓ‚, ‰ÓÎfl ÏËÚÓÚË˜Â-
ÒÍËı – ‰ÓÎË ÔÓˆÂÌÚ‡ (ËÒ. 6

 

‡,·

 

). óÂÂÁ ÌÂÒÍÓÎ¸ÍÓ
˜‡ÒÓ‚ ÔÓÒÎÂ ÒÚËÏÛÎflˆËË ‰ÓÎfl ÏÂ˜ÂÌ˚ı ÍÎÂÚÓÍ Ì‡-
˜ËÌ‡ÂÚ ‚ÓÁ‡ÒÚ‡Ú¸ Ë, ÔËÏÂÌÓ Í 16 ˜ ‰ÓÒÚË„‡ÂÚ
ÛÓ‚Ìfl, ı‡‡ÍÚÂÌÓ„Ó ‰Îfl ‡ÒÚÛ˘ÂÈ ÍÛÎ¸ÚÛ˚

(ËÒ. 6

 

‡

 

). ÇÓÁ‡ÒÚ‡ÌËÂ ‰ÓÎË ÏËÚÓÚË˜ÂÒÍËı ÍÎÂÚÓÍ
ÒËÎ¸ÌÓ Á‡Ô‡Á‰˚‚‡ÂÚ: Â‡Î¸ÌÓÂ ÔÓ‚˚¯ÂÌËÂ ÔÓËÒ-
ıÓ‰ËÚ ÔÓÒÎÂ 16 ˜ (ËÒ. 6

 

·

 

). í‡ÍËÏ Ó·‡ÁÓÏ, ÍÎÂÚÍË
ÒÌ‡˜‡Î‡ ÒËÌÚÂÁËÛ˛Ú Ñçä, ‡ ÔÓÚÓÏ ‚ÒÚÛÔ‡˛Ú ‚ ÏË-
ÚÓÁ, ̃ ÚÓ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚ÛÂÚ Ó· Ëı ÓÒÚ‡ÌÓ‚ÍÂ ‚ ÔÂËÓ‰Â

 

‡ ·

‚

„ ‰ Â

Ê

 

êËÒ. 3.

 

 åÌÓ„ÓÓ·‡ÁËÂ ÍÎÂÚÓ˜Ì˚ı ÚËÔÓ‚ ‚ ÔÂ‚Ë˜ÌÓÈ ÍÛÎ¸ÚÛÂ ÍÎÂÚÓÍ 

 

A. mikadoi

 

. 

 

‡

 

 - Ç‡ÍÛÓÎflÌ‡fl ‰Â„ÂÌÂ‡ˆËfl ÍÎÂÚÓÍ; 

 

·

 

 –
ÒÛÒÔÂÌÁËÓÌÌ˚Â ÍÎÂÚÍË Ì‡ ÙË‰ÂÌÓÏ ÒÎÓÂ ‡ÒÔÎ‡ÒÚ‡ÌÌ˚ı ÍÎÂÚÓÍ; 

 

‚

 

 – ÌÂ·ÓÎ¸¯‡fl ÍÓÎÓÌËfl ˝ÔËÚÂÎËÓË‰Ì˚ı ÍÎÂÚÓÍ; 

 

„

 

 –
ÍÎÂÚÍË, Ì‡ÔÓÏËÌ‡˛˘ËÂ ÙË·ÓˆËÚ˚ ˚ıÎÓÈ ÒÓÂ‰ËÌËÚÂÎ¸ÌÓÈ ÚÍ‡ÌË; 

 

‰

 

 – ‚˚ÔÓÎÁ‡ÌËÂ ÙË·Ó·Î‡ÒÚÓÔÓ‰Ó·Ì˚ı ÍÎÂÚÓÍ ËÁ
ÍÓÒÚÌ˚ı Ù‡„ÏÂÌÚÓ‚ ÎÛ˜‡ ÔÎ‡‚ÌËÍ‡ (bony ray); 

 

Â

 

 – ÍÎÂÚÍË ÌÂÔÓÌflÚÌÓ„Ó ÔÓËÒıÓÊ‰ÂÌËfl; 

 

Ê

 

 – ÍÓÎÓÌËfl ÏËÓ·Î‡ÒÚÓ‚. å‡Ò-
¯Ú‡·Ì˚Â ÔÓÎÓÒÍË: 

 

‡

 

 Ë 

 

Â

 

 – 100 ÏÍÏ, 

 

·, ‚

 

 Ë

 

 „

 

 – 50 ÏÍÏ, 

 

‰ 

 

– 250 ÏÍÏ, 

 

Ê

 

 – 500 ÏÍÏ. î‡ÁÓ‚˚È ÍÓÌÚ‡ÒÚ, ˆËÙÓ‚ÓÂ ÍÓÌÚ‡ÒÚË-
Ó‚‡ÌËÂ.
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êËÒ. 4.

 

 äË‚‡fl ÓÒÚ‡ ÍÎÂÚÓÍ 

 

A. mikadoi

 

. 
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‚Ë¯ÌflÍÓ‚‡ 

 

Ë ‰

 

.

 

G1 ÍÎÂÚÓ˜ÌÓ„Ó ˆËÍÎ‡ ‚ ÔÓˆÂÒÒÂ Ò˚‚ÓÓÚÓ˜ÌÓ„Ó
„ÓÎÓ‰‡ÌËfl. 

ÄÌ‡ÎËÁ ÒÓ‰ÂÊ‡ÌËfl Ñçä ‚ ÍÎÂÚÍ‡ı Ò ÔÓÏÓ˘¸˛
ÔÓÚÓ˜ÌÓ„Ó ˆËÚÓÙÎÛÓËÏÂÚ‡ Ú‡ÍÊÂ ÔÓÍ‡Á‡Î, ˜ÚÓ
ÔË Ò˚‚ÓÓÚÓ˜ÌÓÏ „ÓÎÓ‰‡ÌËË ÍÎÂÚÍË Ì‡Í‡ÔÎË‚‡-
˛ÚÒfl ‚ ÔÂËÓ‰Â G1 (ËÒ. 6

 

‚,„

 

). ÑÓÎfl ÍÎÂÚÓÍ, ÒÓ‰Â-
Ê‡˘Ëı ‰ËÔÎÓË‰ÌÓÂ (‰Îfl ˝ÚÓÈ ÍÛÎ¸ÚÛ˚) ÍÓÎË˜Â-
ÒÚ‚Ó Ñçä, ‚ÓÁ‡ÒÚ‡Î‡ Ò 79 ‰Ó 93%, ‡ ‰ÓÎfl ÍÎÂÚÓÍ,
ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘‡fl ÔÂËÓ‰Û G2, Ô‡‰‡Î‡ Ò 9 ‰Ó 3%.

í‡ÍËÏ Ó·‡ÁÓÏ, Ï˚ ÔÓÍ‡Á‡ÎË, ˜ÚÓ ‚ ÛÒÎÓ‚Ëflı
ÔÓÌËÊÂÌÌÓ„Ó ÒÓ‰ÂÊ‡ÌËfl Ò˚‚ÓÓÚÍË ÍÎÂÚÍË 

 

A. mi-
kadoi

 

 ÔÂÂıÓ‰flÚ ‚ ÒÓÒÚÓflÌËÂ G

 

0

 

-ÔÓÍÓfl.

 

ëÔÓÌÚ‡ÌÌ‡fl Ï˚¯Â˜Ì‡fl ‰ËÙÙÂÂÌˆËÓ‚Í‡.

 

é·Ì‡ÛÊÂÌÓ, ˜ÚÓ ÔÓÎÛ˜ÂÌÌ˚Â Ì‡ÏË ÍÎÂÚÍË Ó·Î‡-
‰‡˛Ú ÒÔÓÒÓ·ÌÓÒÚ¸˛ ÒÔÓÌÚ‡ÌÌÓ ‰ËÙÙÂÂÌˆËÓ-
‚‡Ú¸Òfl ‚ ÔÓÔÂÂ˜ÌÓ-ÔÓÎÓÒ‡Ú˚Â Ï˚¯Â˜Ì˚Â ‚ÓÎÓÍ-

Ì‡. ÖÒÎË ÌÂ ÔÓËÁ‚Ó‰ËÚ¸ ÔÂÂÒÂ‚Ó‚ Ë ÒÏÂÌ˚ ÒÂ‰˚,
ÚÓ ÔËÏÂÌÓ ˜ÂÂÁ ÌÂ‰ÂÎ˛ ÏÓÊÌÓ Á‡ÏÂÚËÚ¸ Ó·‡-
ÁÓ‚‡ÌËÂ ı‡‡ÍÚÂÌÓ„Ó ÍÎÂÚÓ˜ÌÓ„Ó ËÒÛÌÍ‡ (ËÒ. 7

 

‡

 

).
äÎÂÚÍË ‚˚ÒÚ‡Ë‚‡˛ÚÒfl ‚ ÎËÌËË Ë Ì‡˜ËÌ‡˛Ú ÒÎË-
‚‡Ú¸Òfl ‰Û„ Ò ‰Û„ÓÏ. óÂÂÁ 10 ‰ÌÂÈ Ó·‡ÁÛ˛ÚÒfl
‚ÔÓÎÌÂ ‡ÁÎË˜ËÏ˚Â ‚ÓÎÓÍÌ‡. í‡ÍËÂ ‚ÓÎÓÍÌ‡ ÏÂ-
ÒÚ‡ÏË Ó·‡ÁÛ˛Ú ÛÚÓÎ˘ÂÌËfl, ‚ ÍÓÚÓ˚ı ÏÓÊÌÓ Û‚Ë-
‰ÂÚ¸ ÏÌÓÊÂÒÚ‚ÂÌÌ˚Â fl‰‡ (ËÒ. 7

 

‚

 

). ÇÓÎÓÍÌ‡ ÏÓ„ÛÚ
‡Á‚ÂÚ‚ÎflÚ¸Òfl (ËÒ. 7

 

·

 

). èËÏÂÌÓ ̃ ÂÂÁ 2 ÌÂ‰ ‚ ‚Ó-
ÎÓÍÌ‡ı ÔÓfl‚ÎflÂÚÒfl ı‡‡ÍÚÂÌ‡fl ÔÓÔÂÂ˜Ì‡fl ËÒ˜Â-
˜ÂÌÌÓÒÚ¸ (ËÒ. 7

 

„

 

). ëÔÓÌÚ‡ÌÌÓÈ ÒÓÍ‡ÚËÚÂÎ¸ÌÓÈ ‡Í-
ÚË‚ÌÓÒÚË Ï˚ ÌÂ Ì‡·Î˛‰‡ÎË. Ç ÔÓˆÂÒÒÂ Ï˚¯Â˜ÌÓÈ
‰ËÙÙÂÂÌˆËÓ‚ÍË ÔËÌËÏ‡Î‡ Û˜‡ÒÚËÂ ‰Ó‚ÓÎ¸ÌÓ
ÁÌ‡˜ËÚÂÎ¸Ì‡fl (‰ÂÒflÚÍË ÔÓˆÂÌÚÓ‚) ‰ÓÎfl ÍÎÂÚÓÍ, Ó‰-
Ì‡ÍÓ ̋ Ú‡ ‰ÓÎfl ÌËÍÓ„‰‡ ÌÂ ÔÂ‚˚¯‡Î‡ 50%. èÓˆÂÒÒ
Ó‰ËÌ‡ÍÓ‚Ó ıÓÓ¯Ó ¯ÂÎ Í‡Í ‚ ÒÂ‰Â DMEM, Ú‡Í Ë ‚
ÒÂ‰Â DMEM/F12. äÎÂÚÍË ÌÂ ÚÂflÎË ÒÔÓÒÓ·ÌÓÒÚË Í
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êËÒ. 6.

 

 ëÔÓÒÓ·ÌÓÒÚ¸ ÍÎÂÚÓÍ Ò‡ı‡ÎËÌÒÍÓ„Ó ÓÒÂÚ‡ ÔÂÂıÓ‰ËÚ¸ ‚ ÒÓÒÚÓflÌËÂ ÔÓÎËÙÂ‡ÚË‚ÌÓ„Ó ÔÓÍÓfl G
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‡

· ‚ „

 

êËÒ. 7.

 

 ëÔÓÌÚ‡ÌÌ‡fl Ï˚¯Â˜Ì‡fl ‰ËÙÙÂÂÌˆËÓ‚Í‡ ‚ ÍÛÎ¸ÚÛÂ ÍÎÂÚÓÍ 

 

A. mikadoi

 

. 

 

‡

 

 – ç‡˜‡Î¸Ì˚Â ÒÚ‡‰ËË ‚˚ÒÚ‡Ë‚‡ÌËfl Ë
ÒÎËflÌËfl ÍÎÂÚÓÍ; 

 

·

 

 – ‡Á‚ÂÚ‚ÎÂÌÌÓÂ Ï˚¯Â˜ÌÓÂ ‚ÓÎÓÍÌÓ; 

 

‚

 

 – ÏÌÓ„Ófl‰ÂÌÓÂ Ï˚¯Â˜ÌÓÂ ‚ÓÎÓÍÌÓ; 

 

„

 

 – ÔÓÔÂÂ˜Ì‡fl ËÒ˜Â˜ÂÌ-
ÌÓÒÚ¸ Ï˚¯Â˜ÌÓ„Ó ‚ÓÎÓÍÌ‡. å‡Ò¯Ú‡·Ì˚Â ÔÓÎÓÒÍË: 

 

‡ – ‚

 

 – 100 ÏÍÏ, 

 

„

 

 – 50 ÏÍÏ. î‡ÁÓ‚˚È ÍÓÌÚ‡ÒÚ, ˆËÙÓ‚ÓÂ ÍÓÌÚ‡ÒÚË-
Ó‚‡ÌËÂ.

 

Ï˚¯Â˜ÌÓÈ ‰ËÙÙÂÂÌˆËÓ‚ÍÂ, ÔÓ Í‡ÈÌÂÈ ÏÂÂ, ‚
ÚÂ˜ÂÌËÂ 50 Û‰‚ÓÂÌËÈ ÔÓÔÛÎflˆËË. 

èÓÒÎÂ ÚÓ„Ó, Í‡Í ‚ ˜‡ÒÚË Ì‡Ë·ÓÎÂÂ ÍÛÔÌ˚ı ‚Ó-
ÎÓÍÓÌ ‚ÓÁÌËÍ‡Î‡ ÔÓÔÂÂ˜Ì‡fl ËÒ˜Â˜ÂÌÌÓÒÚ¸, ÔÓ-
ˆÂÒÒ ÏËÓ„ÂÌÂÁ‡ ÓÒÚ‡Ì‡‚ÎË‚‡ÎÒfl. èÓÒÛ˘ÂÒÚ‚Ó‚‡‚
ÔËÏÂÌÓ 40 ‰ÌÂÈ, Ï˚¯Â˜Ì˚Â ‚ÓÎÓÍÌ‡ ÔÂÚÂÔÂ-
‚‡ÎË Ó·‡ÚÌÛ˛ ËÌ‚ÓÎ˛ˆË˛. éÌË ÚÂflÎË ÙÓÏÛ,
ËÒ˜Â˜ÂÌÌÓÒÚ¸ ÒÚ‡ÌÓ‚ËÎ‡Ò¸ ·ÂÒÔÓfl‰Ó˜ÌÓÈ, Ë ‚Ó-
ÎÓÍÌ‡ ÔÂ‚‡˘‡ÎËÒ¸ ‚ ÓÍÛ„Î˚Â Ó·‡ÁÓ‚‡ÌËfl, ÒÓ-
‰ÂÊ‡˘ËÂ ÏÌÓ„Ó fl‰Â (ËÒ. 7

 

‚

 

).

 

éÒÚÂÓ„ÂÌÌ‡fl Ë ‡‰ËÔÓ„ÂÌÌ‡fl ‰ËÙÙÂÂÌˆËÓ‚-
ÍË. 

 

Ç ˆÂÎflı ‰‡Î¸ÌÂÈ¯Â„Ó ËÁÛ˜ÂÌËfl ÍÛÎ¸ÚÛ˚ ÍÎÂ-
ÚÓÍ Ï˚ ÔÓ‚ÂËÎË Ëı ÒÔÓÒÓ·ÌÓÒÚ¸ Í ÓÒÚÂÓ„ÂÌÌÓÈ Ë
‡‰ËÔÓ„ÂÌÌÓÈ ‰ËÙÙÂÂÌˆËÓ‚Í‡Ï. àÒÔÓÎ¸ÁÓ‚‡ÎË
ÒÚ‡Ì‰‡ÚÌ˚Â ÒÔÓÒÓ·˚ ËÌ‰ÛÍˆËË ˝ÚËı ‰ËÙÙÂÂÌˆË-
Ó‚ÓÍ, ÔËÏÂÌflÂÏ˚Â ‰Îfl ÍÎÂÚÓÍ ˜ÂÎÓ‚ÂÍ‡. 

àÌ‰ÛÍˆËfl ‡‰ËÔÓ„ÂÌÌÓÈ ‰ËÙÙÂÂÌˆËÓ‚ÍË ÌÂ
ÔË‚ÂÎ‡ Í ÔÓfl‚ÎÂÌË˛ ÚËÔË˜Ì˚ı ‡‰ËÔÓˆËÚÓ‚. èË-
ÏÂÌÓ ̃ ÂÂÁ 2 ÌÂ‰ ‚ ÌÂ·ÓÎ¸¯ÓÈ ‰ÓÎÂ ÍÎÂÚÓÍ ÔÓfl‚Ë-
ÎËÒ¸ ÎËÔÓÙËÎ¸Ì˚Â ‚ÍÎ˛˜ÂÌËfl (ËÒ. 5

 

‰

 

, ˆ‚ÂÚÌ‡fl
‚ÍÎÂÈÍ‡). é‰Ì‡ÍÓ ̋ ÚË ‚ÍÎ˛˜ÂÌËfl ÌÂ Á‡ÌËÏ‡ÎË ÒÍÓÎ¸-
ÍÓ-ÌË·Û‰¸ ÁÌ‡˜ËÚÂÎ¸ÌÓ„Ó Ó·˙ÂÏ‡, ÌÂ ÓÒÎË Ë ÌÂ
ÒÎË‚‡ÎËÒ¸. 

àÌ‰ÛÍˆËfl ÓÒÚÂÓ„ÂÌÌÓÈ ‰ËÙÙÂÂÌˆËÓ‚ÍË ÔÓ-
¯Î‡ ·ÓÎÂÂ Û‰‡˜ÌÓ. äÎÂÚÍË ÔÂÂÒÚ‡ÎË ‰ÂÎËÚ¸Òfl Ë
ÛÍÛÔÌËÎËÒ¸ (ËÒ. 8). ëÛ˘ÂÒÚ‚ÂÌÌ‡fl ‰ÓÎfl ÍÎÂÚÓÍ
(ÌÓ ÁÌ‡˜ËÚÂÎ¸ÌÓ ÏÂÌ¸¯Â ÔÓÎÓ‚ËÌ˚) Ì‡˜‡Î‡ ÒÂÍÂ-
ÚËÓ‚‡Ú¸ ÏËÌÂ‡ÎËÁÛ˛˘ËÈÒfl Ï‡ÚËÍÒ (ËÒ. 5

 

Â

 

), ‚

fl‰Â ÒÎÛ˜‡Â‚ Ó·‡ÁÓ‚‡ÎËÒ¸ ÚËÔË˜Ì˚Â ÍÓÒÚÌ˚Â
ÛÁÂÎÍË (ËÒ. 5

 

Ê

 

). 

 

àÁÛ˜ÂÌËÂ Í‡ËÓÚËÔ‡.

 

 ÄÌ‡ÎËÁ ÔÂÔ‡‡ÚÓ‚ ıÓ-
ÏÓÒÓÏ ‚˚fl‚ËÎ ÚËÔË˜Ì˚È ‰Îfl ‚ÒÂı ÓÒÂÚÓ‚ Ì‡·Ó
ıÓÏÓÒÓÏ. ïÓÏÓÒÓÏ˚ ÒËÎ¸ÌÓ ‡ÁÎË˜‡˛ÚÒfl ÔÓ
‡ÁÏÂÛ, Ó‰Ì‡ÍÓ Ó·‡ÁÛ˛Ú ÔÎ‡‚ÌÓÂ ÌÂÔÂ˚‚ÌÓÂ
‡ÒÔÂ‰ÂÎÂÌËÂ: ÓÚ Ò‡Ï˚ı ·ÓÎ¸¯Ëı ‰Ó Ó˜ÂÌ¸ Ï‡-
ÎÂÌ¸ÍËı (ËÒ. 9). ëÂ‰Ë ıÓÏÓÒÓÏ ÔÂÓ·Î‡‰‡˛Ú ÏÂ-
Ú‡ˆÂÌÚËÍË, ÌÓ ËÏÂ˛ÚÒfl Ë ÒÛ·ÏÂÚ‡ˆÂÌÚËÍË, Ë ‡Í-
ÓˆÂÌÚË˜ÂÒÍËÂ ıÓÏÓÒÓÏ˚. èËÏÂÌÓ ÔÓÎÓ‚ËÌ‡
Ì‡·Ó‡ ÔÂ‰ÒÚ‡‚ÎÂÌ‡ Ó˜ÂÌ¸ ÏÂÎÍËÏË ıÓÏÓÒÓÏ‡-
ÏË. í‡Í ÊÂ Í‡Í Ë Û ‰Û„Ëı ‚Ë‰Ó‚ ÓÒÂÚÓ‚, ‚ Ì‡·ÓÂ
ËÏÂ˛ÚÒfl ÌÂÒÍÓÎ¸ÍÓ ‰Ó‚ÓÎ¸ÌÓ ÍÛÔÌ˚ı ‡ÍÓˆÂÌ-
ÚË˜ÂÒÍËı ıÓÏÓÒÓÏ.

èË ÔÓ‰Ò˜ÂÚÂ ÍÓÎË˜ÂÒÚ‚‡ ıÓÏÓÒÓÏ ÔÓ‡Ì‡ÎË-
ÁËÓ‚‡ÌÓ ÌÂÒÍÓÎ¸ÍÓ ‰ÂÒflÚÍÓ‚ ÏÂÚ‡Ù‡ÁÌ˚ı ÔÎ‡ÒÚË-
ÌÓÍ. áÌ‡˜ËÚÂÎ¸Ì‡fl ˜‡ÒÚ¸ ËÁ ÌËı ÓÍ‡Á‡Î‡Ò¸ ÌÂÔÓÎ-
ÌÓÈ (ÔÓ ÔÓ‰Ò˜ÂÚÛ ÍÛÔÌ˚ı ıÓÏÓÒÓÏ). ëÂ‰Ë
ÓÒÚ‡Î¸Ì˚ı (24 ÔÎ‡ÒÚËÌÍË) ÒÂ‰ÌÂÂ ˜ËÒÎÓ ıÓÏÓÒÓÏ
ÒÓÒÚ‡‚ËÎÓ 247 ÔË ÒÚ‡Ì‰‡ÚÌÓÏ ÓÚÍÎÓÌÂÌËË 16.6
(ËÒ. 10). èÓÎÓ‚ËÌ‡ ‚ÒÂı ÔÎ‡ÒÚËÌÓÍ ‡ÒÔÓÎÓÊËÎ‡Ò¸
‚ „‡ÌËˆ‡ı 234–255 ıÓÏÓÒÓÏ, ÏÓ‰‡ ‡ÒÔÂ‰ÂÎÂÌËfl
ÓÍ‡Á‡Î‡Ò¸ ‡‚ÌÓÈ 248 ıÓÏÓÒÓÏ‡Ï (ÚË ÔÎ‡ÒÚËÌ-
ÍË). í‡ÍËÏ Ó·‡ÁÓÏ, Ï˚ ÔÓÎ‡„‡ÂÏ, ˜ÚÓ Ì‡Ë·ÓÎÂÂ
‚ÂÌÓÈ ÓˆÂÌÍÓÈ ˜ËÒÎ‡ ıÓÏÓÒÓÏ fl‚ÎflÂÚÒfl 248.

éÍ‡¯Ë‚‡ÌËÂ ıÓÏÓÒÓÏ Í‡ÒËÚÂÎflÏË, ÒÔÂˆË-
ÙË˜Ì˚ÏË ‰Îfl AT- Ë GC-·Ó„‡Ú˚ı ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ-
ÒÚÂÈ, ÔÓÍ‡Á‡ÎÓ, ˜ÚÓ Ô‡ÍÚË˜ÂÒÍË ‚Ó ‚ÒÂı ıÓÏÓÒÓ-
Ï‡ı ˆÂÌÚÓÏÂÌ˚Â Ë ÓÒÓ·ÂÌÌÓ ÚÂÎÓÏÂÌ˚Â ‡ÈÓ-
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‚Ë¯ÌflÍÓ‚‡ Ë ‰.

êËÒ. 8. éÒÚÂÓ·Î‡ÒÚÓÔÓ‰Ó·Ì‡fl ÍÎÂÚÍ‡ A. mikadoi, ÔÓÎÛ˜ÂÌÌ‡fl ̃ ÂÂÁ 3 ÌÂ‰ ÓÒÚÂÓ„ÂÌÌÓÈ ‰ËÙÙÂÂÌˆËÓ‚ÍË. å‡Ò¯Ú‡·Ì‡fl ÔÓ-
ÎÓÒÍ‡ – 100 ÏÍÏ. î‡ÁÓ‚˚È ÍÓÌÚ‡ÒÚ, ˆËÙÓ‚ÓÂ ÍÓÌÚ‡ÒÚËÓ‚‡ÌËÂ.

êËÒ. 9. ä‡ËÓÚËÔ A. mikadoi. 248 ıÓÏÓÒÓÏ.
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Ì˚ Ó·Ó„‡˘ÂÌ˚ GC-·Ó„‡Ú˚ÏË ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚflÏË
(ËÒ. 5‡,·,‚; ˆ‚ÂÚÌ‡fl ‚ÍÎÂÈÍ‡). í‡ÍÊÂ Ó·Ì‡ÛÊÂÌ‡
ËÌÚÂÂÒÌ‡fl ÚÂÌ‰ÂÌˆËfl: ‚ÒÂ ÍÛÔÌ˚Â ıÓÏÓÒÓÏ˚
·ÓÎÂÂ ·Ó„‡Ú˚ AT-ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚflÏË, ˜ÂÏ ÏÂÎ-
ÍËÂ. ëÂ‰Ë ÏÂÎÍËı ıÓÏÓÒÓÏ, ÌÂÒÍÓÎ¸ÍÓ Ô‡ ÒÓ‰Â-
Ê‡Ú ÓÒÓ·ÂÌÌÓ ÏÌÓ„Ó GC-·Ó„‡Ú˚ı ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸-
ÌÓÒÚÂÈ. 

éÅëìÜÑÖçàÖ êÖáìãúíÄíéÇ

ë‡ı‡ÎËÌÒÍËÈ Ë ÁÂÎÂÌ˚È ÓÒÂÚ˚ ˝‚ÓÎ˛ˆËÓÌÌÓ
Û‰‡ÎÂÌ˚ ‰Û„ ÓÚ ‰Û„‡. áÂÎÂÌ˚È ÓÒÂÚ ·˚Î ‚ÔÂ-
‚˚Â ÓÔËÒ‡Ì ÄÈÂÒÓÏ ‚ 1854 „. Í‡Í Acipenser med-
irostris [15]. èËÏÂÌÓ 40 ÎÂÚ ÒÔÛÒÚfl ‚ 1892 „. ïËÎ-
„ÂÌ‰ÓÙ ÓÔËÒ‡Î Ó˜ÂÌ¸ ÔÓıÓÊÂ„Ó ‡ÁË‡ÚÒÍÓ„Ó ÓÒÂÚ-
‡, ÔÓÈÏ‡ÌÌÓ„Ó ‚ üÔÓÌËË, Ë ÔËÒ‚ÓËÎ ÂÏÛ ËÏfl
A. mikadoi [16]. áÂÎÂÌ˚È Ë Ò‡ı‡ÎËÌÒÍËÈ ÓÒÂÚ˚
ÏÓÙÓÎÓ„Ë˜ÂÒÍË Ó˜ÂÌ¸ ÒıÓ‰Ì˚, ‡Â‡Î˚ Ëı Ó·ËÚ‡-
ÌËfl ÔÂÂÒÂÍ‡˛ÚÒfl, ÍÓÏÂ ÚÓ„Ó, ÓÌË ËÏÂ˛Ú Ó‰ËÌ‡-
ÍÓ‚˚ı Ô‡‡ÁËÚÓ‚. èÓ˝ÚÓÏÛ ÂÒÎË ‚ 1904 „. òÏË‰Ú
Ì‡Á˚‚‡Î ÔÓÈÏ‡ÌÌÓ„Ó Ì‡ ë‡ı‡ÎËÌÂ ÓÒÂÚ‡ A. mika-
doi, ÚÓ ÔÓ‰ ‚ÎËflÌËÂÏ ÏÌÓ„Ó˜ËÒÎÂÌÌÓÈ ÍËÚËÍË Í
1950 „. ÓÌ ÔÂÂÏÂÌËÎ Ò‚ÓÂ ÏÌÂÌËÂ, ÒÓ„Î‡ÒËÎÒfl Ò
ÚÂÏ, ˜ÚÓ ‡ÁË‡ÚÒÍ‡fl ÙÓÏ‡ fl‚ÎflÂÚÒfl ÔÓ‰‚Ë‰ÓÏ ÁÂÎÂ-
ÌÓ„Ó ÓÒÂÚ‡, Ë ‚‚ÂÎ ÚÂÏËÌ A. medirostris mikadoi.
í‡ÍËÏ Ó·‡ÁÓÏ, Ì‡ ‰‡ÌÌ˚È ÏÓÏÂÌÚ ‚ ÎËÚÂ‡ÚÛÂ
ËÏÂ˛ÚÒfl ÚË ÚÂÏËÌ‡ ‰Îfl Ó·ÓÁÌ‡˜ÂÌËfl Ò‡ı‡ÎËÌ-
ÒÍÓ„Ó ÓÒÂÚ‡ [17].

Ç ÔÓÒÎÂ‰ÌËÂ ‰ÂÒflÚËÎÂÚËfl Ò ÔÓÏÓ˘¸˛ ÏÓÎÂÍÛ-
ÎflÌ˚ı Ï‡ÍÂÓ‚ [5, 6, 18, 19] ÔÓÎÛ˜ÂÌ˚ ‰‡ÌÌ˚Â Ó
ÒÛ˘ÂÒÚ‚ÂÌÌ˚ı ‡ÁÎË˜Ëflı ÏÂÊ‰Û ÁÂÎÂÌ˚Ï Ë c‡ı‡-
ÎËÌÒÍËÏ ÓÒÂÚ‡ÏË, ÔÓÁ‚ÓÎfl˛˘ËÂ ÓÚÌÂÒÚË Ëı Í ‡Á-
Ì˚Ï ‚Ë‰‡Ï, Í‡Í ˝ÚÓ ·˚ÎÓ ÔËÌflÚÓ ‚ Ì‡˜‡ÎÂ ïï ‚Â-
Í‡. ÄÌ‡ÎËÁ ËÁÏÂÌ˜Ë‚ÓÒÚË ÏÚÑçä, ÔÓ‚Â‰ÂÌÌ˚È
Ì‡ÏË, ÔÓÁ‚ÓÎflÂÚ Ò‰ÂÎ‡Ú¸ ‚˚‚Ó‰, ˜ÚÓ ‡ÏÂËÍ‡ÌÒÍ‡fl
ÔÓÔÛÎflˆËfl ÁÂÎÂÌÓ„Ó ÓÒÂÚ‡ (A. medirostris) Ë ‰‡Î¸-
ÌÂ‚ÓÒÚÓ˜Ì‡fl ÔÓÔÛÎflˆËfl Ò‡ı‡ÎËÌÒÍÓ„Ó ÓÒÂÚ‡
(A.  mikadoi) ÙÓÏËÛ˛Ú ‰‚‡ ˜ÂÚÍËı ÍÎ‡ÒÚÂ‡ Ò ıÓ-
Ó¯ÂÈ ·ÛÚÒÚÂÔ-ÔÓ‰‰ÂÊÍÓÈ (‡ÁÌÓ‚Ë‰ÌÓÒÚ¸ ÓˆÂÌ-
ÍË ÒÚ‡ÚËÒÚË˜ÂÒÍÓÈ ‰ÓÒÚÓ‚ÂÌÓÒÚË ÚÓÔÓÎÓ„ËË ÍÎ‡-
‰Ó„‡ÏÏ), Ë ‚ÂÏfl Ëı ‰Ë‚Â„ÂÌˆËË ÒÓÔÓÒÚ‡‚ËÏÓ ÒÓ
‚ÂÏÂÌÂÏ ÙÓÏËÓ‚‡ÌËfl ‰Û„ÓÈ Ô‡˚ ‚Ë‰Ó‚ ÚËıÓ-
ÓÍÂ‡ÌÒÍÓÈ ÍÎ‡‰˚ (‚ÂÚ‚Ë Ì‡ ÙËÎÓ„ÂÌÂÚË˜ÂÒÍÓÏ ‰Â-
Â‚Â) ÓÒÂÚÓ‚˚ı – ·ÂÎÓ„Ó ÓÒÂÚ‡ (A. transmontanus)
Ì‡ Á‡Ô‡‰ÌÓÏ ÔÓ·ÂÂÊ¸Â ëòÄ Ë ‰‡Î¸ÌÂ‚ÓÒÚÓ˜ÌÓ„Ó
‡ÏÛÒÍÓ„Ó ÓÒÂÚ‡ (A. schrenkii) (ËÒ. 2).

ç‡¯Ë ‰‡ÌÌ˚Â Ú‡ÍÊÂ ÔÓÍ‡Á˚‚‡˛Ú, ˜ÚÓ ‚ÒÂ ÒÂÏ¸
ÔÓ‡Ì‡ÎËÁËÓ‚‡ÌÌ˚ı ÓÒÓ·ÂÈ Ò‡ı‡ÎËÌÒÍÓ„Ó ÓÒÂÚ‡,
ÒÓ‰ÂÊ‡‚¯ËıÒfl Ì‡ éıÓÚÒÍÓÏ ãêá ‚ 2003 „., ·˚ÎË
ÔÓÚÓÏÍ‡ÏË Ó‰ÌÓÈ Ò‡ÏÍË Ë ÌÂ ÔÂ‰ÒÚ‡‚Îfl˛Ú „ÂÌÂÚË-
˜ÂÒÍÓ„Ó ‡ÁÌÓÓ·‡ÁËfl ‚Ë‰‡. ÑÎfl ÛÒÔÂ¯ÌÓ„Ó ‚ÓÒÒÚ‡-
ÌÓ‚ÎÂÌËfl ‚Ë‰‡ ‰ÓÎÊÌ˚ ·˚Ú¸ ÔÂ‰ÔËÌflÚ˚ ÁÌ‡˜Ë-
ÚÂÎ¸Ì˚Â ÛÒËÎËfl ÔÓ ‡Ò¯ËÂÌË˛ „ÂÌÂÚË˜ÂÒÍÓ„Ó
‡ÁÌÓÓ·‡ÁËfl.

äÛÎ¸ÚÛ‡ ÍÎÂÚÓÍ. ÅÓÎ¸¯ÓÈ Û‰‡˜ÂÈ Ì‡¯ÂÈ ‡-
·ÓÚ˚ ÓÍ‡Á‡ÎÓÒ¸ ÚÓ, ˜ÚÓ ÍÎÂÚÍË Ò‡ı‡ÎËÌÒÍÓ„Ó ÓÒÂÚ-
‡ ÒÔÓÒÓ·Ì˚ ‡ÒÚË ‚ ÒÚ‡Ì‰‡ÚÌ˚ı ÒÂ‰‡ı, ‡Á‡·Ó-
Ú‡ÌÌ˚ı ‰Îfl ÍÛÎ¸ÚË‚ËÓ‚‡ÌËfl ÍÎÂÚÓÍ ÏÎÂÍÓÔËÚ‡˛-

˘Ëı. ÑÓ·‡‚ÎÂÌËÂ ‚ ÒÂ‰Û ·ÛÙÂ‡ HEPES ‚ Ì‡¯Ëı
ÓÔ˚Ú‡ı ·˚ÎÓ Ó·ÛÒÎÓ‚ÎÂÌÓ ÓÚÒÛÚÒÚ‚ËÂÏ CO2-ËÌÍÛ-
·‡ÚÓ‡, Ì‡ÒÚÓÂÌÌÓ„Ó Ì‡ ÌËÁÍÛ˛ (ÔÓ Ò‡‚ÌÂÌË˛ Ò
ÍÎÂÚÍ‡ÏË ÚÂÔÎÓÍÓ‚Ì˚ı) ÚÂÏÔÂ‡ÚÛÛ. 

ãËÚÂ‡ÚÛÌ˚Â ‰‡ÌÌ˚Â ÔÓÍ‡Á˚‚‡˛Ú, ˜ÚÓ ÍÎÂÚÍË
˚· Ë, ‚ ˜‡ÒÚÌÓÒÚË ÓÒÂÚÓ‚, ÏÓÊÌÓ ˝ÙÙÂÍÚË‚ÌÓ
‚˚‡˘Ë‚‡Ú¸ Ì‡ Ò‡Ï˚ı ‡ÁÌÓÓ·‡ÁÌ˚ı ÒÂ‰‡ı. Ç ‡-
·ÓÚÂ [7] ‚ Í‡ÚÍÓÒÓ˜Ì˚ı ˝ÍÒÔÂËÏÂÌÚ‡ı (10 ‰ÌÂÈ)
Ì‡ ÍÛÎ¸ÚÛÂ ·ÂÎÓ„Ó ÓÒÂÚ‡ Ò‡‚ÌËÎË ˜ÂÚ˚Â ÒÂ-
‰˚: MEM, L-15, M199 Ë RPMI. ëÂ‰‡ å199 ÓÍ‡Á‡-
Î‡Ò¸ ÎÛ˜¯ÂÈ, ÓÒÚ‡Î¸Ì˚Â ÚË ÒÂ‰˚ ‰‡‚‡ÎË ÔËÏÂ-
ÌÓ Ó‰ËÌ‡ÍÓ‚˚Â ÂÁÛÎ¸Ú‡Ú˚. Ç ‡·ÓÚÂ [20] Ì‡ ÍÛÎ¸-
ÚÛÂ ÍÎÂÚÓÍ ÁÓÎÓÚÓ„Ó ·‡·ÛÒ‡ (Tor putitora)
Ò‡‚ÌËÎË ÒÂ‰˚ åÖå, RPMI, L-15 Ë GIS (ÒÂ‰‡
ÉÂÈÒ‡) Ë ÓÚ‰‡ÎË ÔÂ‰ÔÓ˜ÚÂÌËÂ ÒÂ‰Â L-15. ëÚ‡Ì-
‰‡ÚÌ‡fl ÒÂ‰‡ ‰Îfl ˝Ï·ËÓÌ‡Î¸Ì˚ı ÒÚ‚ÓÎÓ‚˚ı ÍÎÂ-
ÚÓÍ ˚· ÓÒÌÓ‚‡Ì‡ Ì‡ ÒÏÂÒË DMEM Ë L-15 [21]. 

äÛÎ¸ÚÛ˚ ÍÎÂÚÓÍ ‡ÁÎË˜Ì˚ı ‚Ë‰Ó‚ ÓÒÂÚÓ‚ ËÁ-
‚ÂÒÚÌ˚ c 1985 „. [7–9, 22–24]. ç‡¯Ë ‰‡ÌÌ˚Â ‚Ó ÏÌÓ-
„ÓÏ ÒÓ‚Ô‡‰‡˛Ú Ò ‰‡ÌÌ˚ÏË ‡·ÓÚ˚ [7], ‚ ÍÓÚÓÓÈ
ÔÓÎÛ˜ÂÌ‡ ÍÛÎ¸ÚÛ‡ ÍÎÂÚÓÍ ·ÂÎÓ„Ó ÓÒÂÚ‡ Ë ÔÓ‰Ò˜Ë-
Ú‡Ì˚ ıÓÏÓÒÓÏ˚. Ç ˝ÚÓÈ ‡·ÓÚÂ, Í‡Í Ë ‚ Ì‡¯ÂÈ,
ÍÎÂÚÍË ÍÛÎ¸ÚË‚ËÓ‚‡ÎË ÔË 25°ë. ä‡Í Ë ‚ Ì‡¯ÂÈ
‡·ÓÚÂ, ÔËÏÂÌÓ ÔÓÒÎÂ ÔflÚÓ„Ó Ô‡ÒÒ‡Ê‡ ËÒ˜ÂÁÎÓ
ËÁÌ‡˜‡Î¸ÌÓ ÔËÒÛÚÒÚ‚Û˛˘ÂÂ ‚ ÍÛÎ¸ÚÛÂ ‡ÁÌÓÓ·-
‡ÁËÂ ÍÎÂÚÓ˜Ì˚ı ÚËÔÓ‚. ùÚÓ Ó·ÒÚÓflÚÂÎ¸ÒÚ‚Ó ı‡-
‡ÍÚÂÌÓ ‰Îfl ÏÌÓ„Ëı ÔÂ‚Ë˜Ì˚ı ÍÛÎ¸ÚÛ, ÔÓÒÍÓÎ¸-
ÍÛ ÍÎÂÚÍË ‡ÁÌ˚ı ÚËÔÓ‚ ÚÂ·Û˛Ú ‰Îfl ÓÒÚ‡ ‡ÁÎË˜-
Ì˚Â ÛÒÎÓ‚Ëfl, ÍÓÚÓ˚Â ÛÌËÙËˆËÛ˛ÚÒfl ‚ ÍÛÎ¸ÚÛÂ.
àÁ‚ÂÒÚÌÓ, Ì‡ÔËÏÂ, ˜ÚÓ ˝ÔËÚÂÎË‡Î¸Ì˚Â ÍÎÂÚÍË ‚
Ó„‡ÌËÁÏÂ ‡ÒÚÛÚ Ì‡ ·‡Á‡Î¸ÌÓÈ ÏÂÏ·‡ÌÂ, fl‚Îfl˛-
˘ÂÈÒfl ÔÓ‰ÛÍÚÓÏ ÍÎÂÚÓÍ ‰Û„Ó„Ó ÚËÔ‡. èÓ˝ÚÓÏÛ
‰Îfl ‰ÎËÚÂÎ¸ÌÓ„Ó ÓÒÚ‡ ˝ÔËÚÂÎË‡Î¸Ì˚ı ÍÎÂÚÓÍ ‚
ÍÛÎ¸ÚÛÂ ÚÂ·Û˛ÚÒfl ÙË·Ó·Î‡ÒÚ˚ – ÔÓ‰ÛˆÂÌÚ˚
·ÂÎÍÓ‚ ·‡Á‡Î¸ÌÓÈ ÏÂÏ·‡Ì˚ [25]. 

îË·Ó·Î‡ÒÚÌ‡fl ÏÓÙÓÎÓ„Ëfl ÌÂ fl‚ÎflÂÚÒfl ËÒ-
ÍÎ˛˜ËÚÂÎ¸Ì˚Ï ÔËÁÌ‡ÍÓÏ ÙË·Ó·Î‡ÒÚÓ‚, ÌÓ ı‡-
‡ÍÚÂÌ‡ ‰Îfl ÏÌÓ„Ëı ÍÎÂÚÓÍ-ÔÂ‰¯ÂÒÚ‚ÂÌÌËÍÓ‚,
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‚Ë¯ÌflÍÓ‚‡ Ë ‰.

‚ÍÎ˛˜‡fl ÔÂ‰¯ÂÒÚ‚ÂÌÌËÍË ÏËÓ·Î‡ÒÚÓ‚, ÓÒÚÂÓ·Î‡-
ÒÚÓ‚, ıÓÌ‰Ó·Î‡ÒÚÓ‚, ‡ Ú‡ÍÊÂ ‰Îfl Ëı Ó·˘Ëı ÔÂ‰-
¯ÂÒÚ‚ÂÌÌËÍÓ‚ – ÏÂÁÂÌıËÏ‡Î¸Ì˚ı ÒÚ‚ÓÎÓ‚˚ı ÍÎÂ-
ÚÓÍ. 

éÔ˚Ú˚ ÔÓÍ‡Á‡ÎË, ˜ÚÓ ÔÓÎÛ˜ÂÌÌ‡fl Ì‡ÏË ÍÛÎ¸ÚÛ-
‡ ÒÓ‰ÂÊËÚ, Í‡Í ÏËÌËÏÛÏ, ÔÂ‰¯ÂÒÚ‚ÂÌÌËÍË ÏË-
Ó·Î‡ÒÚÓ‚ Ë ÓÒÚÂÓ·Î‡ÒÚÓ‚. ÇÓÁÏÓÊÌÓ, ˜ÚÓ ˝ÚË ÔÂ‰-
¯ÂÒÚ‚ÂÌÌËÍË ÒÓÒÚ‡‚Îfl˛Ú ‡ÁÎË˜Ì˚Â ÒÛ·ÔÓÔÛÎfl-
ˆËË ÍÎÂÚÓÍ. ë ‰Û„ÓÈ ÒÚÓÓÌ˚, ‚ÂÓflÚÌÓ, ˜ÚÓ ‚
ÍÛÎ¸ÚÛÂ ÔËÒÛÚÒÚ‚ÛÂÚ ÌÂ·ÓÎ¸¯‡fl ÔÓÔÛÎflˆËfl ÒÚ‚Ó-
ÎÓ‚˚ı ÍÎÂÚÓÍ. èÓ‚Â‰ÂÌÌ˚Â ÓÔ˚Ú˚ ÌÂ ÔÓÁ‚ÓÎfl˛Ú
‡ÁÎË˜ËÚ¸ ˝ÚË ‚ÓÁÏÓÊÌÓÒÚË, Ó‰Ì‡ÍÓ, ÔÓÒÍÓÎ¸ÍÛ
ÒÔÓÒÓ·ÌÓÒÚ¸ Ì‡¯ÂÈ ÍÛÎ¸ÚÛ˚ Í ‡ÁÎË˜Ì˚Ï ‰ËÙÙÂ-
ÂÌˆËÓ‚Í‡Ï ÒÓı‡ÌflÎ‡Ò¸ Ì‡ ÔÓÚflÊÂÌËË ‰ÂÒflÚÍÓ‚
Û‰‚ÓÂÌËÈ, ÏÓÊÌÓ ÔÂ‰ÔÓÎÓÊËÚ¸, ˜ÚÓ ‚ ÌÂÈ ËÏÂ˛Ú-
Òfl ÍÎÂÚÍË, ÒÔÓÒÓ·Ì˚Â Í ‡ÁÎË˜Ì˚Ï ‰ËÙÙÂÂÌˆË-
Ó‚Í‡Ï, Ú.Â. ÒÚ‚ÓÎÓ‚˚Â. ÄÌ‡ÎÓ„Ë˜ÌÛ˛ ÒËÚÛ‡ˆË˛,
ÍÓ„‰‡ ÍÛÎ¸ÚÛ‡ ÍÎÂÚÓÍ ÔÓÒÚÓflÌÌÓ „ÂÌÂËÛÂÚ ÔÓ-
‡ÁÌÓÏÛ ‰ËÙÙÂÂÌˆËÓ‚‡ÌÌ˚Â ÍÎÂÚÍË, Ï˚ Ì‡·Î˛-
‰‡ÎË ÔË ÔÓÎÛ˜ÂÌËË ·ÂÒÒÏÂÚÌÓÈ ÍÛÎ¸ÚÛ˚ ÌÂÈ-
‡Î¸Ì˚ı ÒÚ‚ÓÎÓ‚˚ı ÍÎÂÚÓÍ ˜ÂÎÓ‚ÂÍ‡ [26]. ç‡ ÔÓ-
ÚflÊÂÌËË 15 ÏÂÒ. ‚ ÍÛÎ¸ÚÛÂ ÔÓÒÚÓflÌÌÓ ÔÓfl‚ÎflÎËÒ¸
‡ÁÎË˜Ì˚Â ÌÂ‰ÂÎfl˘ËÂÒfl ‰ËÙÙÂÂÌˆËÓ‚‡ÌÌ˚Â
ÍÎÂÚÍË, ÔË ˝ÚÓÏ ÒÓÓÚÌÓ¯ÂÌËÂ ÌÂÈ‡Î¸ÌÓÈ Ë „ÎË-
‡Î¸Ì˚ı ‰ËÙÙÂÂÌˆËÓ‚ÓÍ ·˚ÎÓ ÔÓÒÚÓflÌÌ˚Ï.

ì˜ËÚ˚‚‡fl, ̃ ÚÓ ÍÎÂÚÍË Ì‡¯ÂÈ ÍÛÎ¸ÚÛ˚ ÔÓ¯ÎË
Ò‚˚¯Â 80 Û‰‚ÓÂÌËÈ ÔÓÔÛÎflˆËË, ÌÂ ÚÂflfl ÒÍÓÓÒÚË
ÔÓÎËÙÂ‡ˆËË, ÏÓÊÌÓ ÔÂ‰ÔÓÎÓÊËÚ¸, ˜ÚÓ ÍÛÎ¸ÚÛ-
‡ ˝ÚËı ÍÎÂÚÓÍ fl‚ÎflÂÚÒfl ·ÂÒÒÏÂÚÌÓÈ. ÄÌ‡ÎÓ„Ë˜-
ÌÓÂ ÔÓ‚Â‰ÂÌËÂ ÓÔËÒ‡ÌÓ ‰Îfl ÍÛÎ¸ÚÛ˚ ÍÎÂÚÓÍ ÁÓÎÓ-
ÚÓÈ ˚·ÍË (Carassius auratus) [27]. Ç ÓÚÎË˜ËÂ ÓÚ
ÍÎÂÚÓÍ ÏÎÂÍÓÔËÚ‡˛˘Ëı, ̃ ÂÈ ÓÒÚ ı‡‡ÍÚÂËÁÛÂÚÒfl
ÒÚ‡ÂÌËÂÏ Ë ÍËÁËÒÓÏ, ÍÎÂÚÍË ÁÓÎÓÚÓÈ ˚·ÍË ‡Ò-
ÚÛÚ ‚ ÚÂ˜ÂÌËÂ 22 ÏÂÒ ·ÂÁ ÔÓÚÂË ÒÍÓÓÒÚË.

ëÔÓÒÓ·ÌÓÒÚ¸ ÍÎÂÚÓÍ Ì‡¯ÂÈ ÍÛÎ¸ÚÛ˚ Í Ï˚¯Â˜-
ÌÓÈ ‰ËÙÙÂÂÌˆËÓ‚ÍÂ Ó·ÛÒÎÓ‚ÎÂÌ‡, ‚ÂÓflÚÌÓ,
ÚÂÏ, ˜ÚÓ ÔÂ‚Ë˜Ì˚È ˝ÍÒÔÎ‡ÌÚ ÒÓ‰ÂÊ‡Î Ï˚¯Â˜Ì˚Â
‚ÓÎÓÍÌ‡. êÛÚËÌÌÛ˛ ÍÛÎ¸ÚÛÛ ÍÎÂÚÓÍ ˚· Ó·˚˜ÌÓ
ÔË„ÓÚ‡‚ÎË‚‡˛Ú ËÁ ÚÍ‡ÌË ÔÎ‡‚ÌËÍÓ‚. ì‰Ó·ÒÚ‚Ó Ú‡-
ÍÓ„Ó ÏÂÚÓ‰‡ ÒÓÒÚÓËÚ ‚ ÚÓÏ, ̃ ÚÓ ÔÓÒÎÂ ÓÚÂÁ‡ÌËfl ̃ ‡-
ÒÚË ÔÎ‡‚ÌËÍ‡ ˚·‡ ÓÒÚ‡ÂÚÒfl ÊË‚ÓÈ, Ë ‚ÓÁÏÓÊÌÓ
ÔÓ‚Â‰ÂÌËÂ ÔÓ‚ÚÓÌ˚ı ‡ÁÌÓÓ·‡ÁÌ˚ı ËÒÒÎÂ‰Ó‚‡-
ÌËÈ. Ç Ì‡¯ÂÏ ÒÎÛ˜‡Â ·‡ÎË ÚÍ‡Ì¸ ˆÂÎÓ„Ó ÔÎ‡‚ÌËÍ‡
Ò Á‡ı‚‡ÚÓÏ Ï˚¯ˆ. 

ÇÁÓÒÎ˚È ÓÒÂÚ ÒÓ‰ÂÊËÚ fl‰ ÍÓÒÚÌ˚ı ˝ÎÂÏÂÌ-
ÚÓ‚, ÔÂ‰ÒÚ‡‚ÎÂÌÌ˚ı ‚ ÔÂ‚Û˛ Ó˜ÂÂ‰¸ “ÊÛ˜Í‡ÏË”
(ÍÓÒÚÌ˚Â ·Îfl¯ÍË ‚‰ÓÎ¸ ÚÂÎ‡) Ë ̃ ‡ÒÚ¸˛ ̃ ÂÂÔ‡. èÓ-
˝ÚÓÏÛ ÌÂ Û‰Ë‚ËÚÂÎ¸ÌÓ, ˜ÚÓ ÓÒÂÚÓ‚˚Â ÍÎÂÚÍË ÓÍ‡-
Á‡ÎËÒ¸ ÒÔÓÒÓ·Ì˚ÏË Í ÍÓÒÚÌÓÈ ‰ËÙÙÂÂÌˆËÓ‚ÍÂ.
ç‡¯ ÓÔ˚Ú ‡·ÓÚ˚ Ò ÍÎÂÚÍ‡ÏË ˜ÂÎÓ‚ÂÍ‡ Ë Ï˚¯Ë
ÔÓÍ‡Á˚‚‡ÂÚ, ˜ÚÓ Ó˜ÂÌ¸ ÏÌÓ„ËÂ ÍÛÎ¸ÚÛ˚ ÍÎÂÚÓÍ
ÒÔÓÒÓ·Ì˚ Í Ú‡ÍÓÈ ‰ËÙÙÂÂÌˆËÓ‚ÍÂ [28]. äÓÒÚ-
ÌÛ˛ ‰ËÙÙÂÂÌˆËÓ‚ÍÛ ÏÓÊÌÓ Ì‡Á‚‡Ú¸ Ò‡ÏÓÈ “ÎÂ„-
ÍÓÈ”; ÒÔÓÌÚ‡ÌÌ‡fl ÍÓÒÚÌ‡fl ‰ËÙÙÂÂÌˆËÓ‚Í‡ ÒÚ‚Ó-
ÎÓ‚˚ı ÍÎÂÚÓÍ fl‚ÎflÂÚÒfl Ó‰ÌËÏ ËÁ Ù‡ÍÚÓÓ‚ ËÒÍ‡
ÔË ÍÎÂÚÓ˜ÌÓÈ ÚÂ‡ÔËË. 

ä‡ËÓÚËÔ. äÎÂÚÍË A. mikadoi ËÏÂ˛Ú ıÓÏÓÒÓÏ-
Ì˚È Ì‡·Ó, Ó˜ÂÌ¸ ÒıÓÊËÈ Ò Ì‡·Ó‡ÏË ‰Û„Ëı ÏÌÓ-

„ÓıÓÏÓÒÓÏÌ˚ı ‚Ë‰Ó‚ ÓÒÂÚÓ‚. ïÓÏÓÒÓÏ˚ ÔÓ
Ò‚ÓËÏ ‡ÁÏÂ‡Ï Ó·‡ÁÛ˛Ú ÌÂÔÂ˚‚Ì˚È fl‰ ÓÚ ‰Ó-
‚ÓÎ¸ÌÓ ÍÛÔÌ˚ı – ÔÓfl‰Í‡ 10 ÏÍÏ Ì‡ ÔÂÔ‡‡Ú‡ı
(ËÒ. 9), ‰Ó Ò‡Ï˚ı ÏÂÎÍËı – ‰ÎËÌÓÈ ÓÍÓÎÓ 1 ÏÍÏ.
ÅÓÎ¸¯ËÌÒÚ‚Ó ıÓÏÓÒÓÏ ÏÂÚ‡ˆÂÌÚË˜ÂÒÍËÂ, ÂÒÚ¸
ÌÂ·ÓÎ¸¯ÓÂ ÍÓÎË˜ÂÒÚ‚Ó ÒÛ·ÏÂÚ‡ˆÂÌÚËÍÓ‚ Ë ı‡‡Í-
ÚÂÌ˚È ‰Îfl ÓÒÂÚÓ‚ Ì‡·Ó ËÁ ÌÂÒÍÓÎ¸ÍËı ‡ÍÓˆÂÌ-
ÚË˜ÂÒÍËı ıÓÏÓÒÓÏ ‰Ó‚ÓÎ¸ÌÓ ·ÓÎ¸¯Ó„Ó ‡ÁÏÂ‡.
ÅÓÎ¸¯‡fl ˜‡ÒÚ¸ „ÂÌÓÏ‡ ÔÂ‰ÒÚ‡‚ÎÂÌ‡ Ó˜ÂÌ¸ ÏÂÎÍË-
ÏË ıÓÏÓÒÓÏ‡ÏË, ÒÚÛÍÚÛÛ ÍÓÚÓ˚ı ÓÔÂ‰ÂÎËÚ¸
‰Ó‚ÓÎ¸ÌÓ ÚÛ‰ÌÓ. 

ÖÒÚ¸ ÌÂÒÍÓÎ¸ÍÓ Ô‡‡ÏÂÚÓ‚, Ó·˙Â‰ËÌfl˛˘Ëı Í‡-
ËÓÚËÔ˚ ÓÒÂÚÓ‚˚ı. ùÚÓ, ÔÂÊ‰Â ‚ÒÂ„Ó, ·ÓÎ¸¯ÓÂ
ÍÓÎË˜ÂÒÚ‚Ó ıÓÏÓÒÓÏ – ÓÚ 116 Û A. nudiventris [29]
‰Ó 372 Û A. brevirostrum [30]. èÓ ÍÓÎË˜ÂÒÚ‚Û ıÓÏÓ-
ÒÓÏ ÓÒÂÚÓ‚ ÏÓÊÌÓ ‡Á‰ÂÎËÚ¸ Ì‡ ÚË „ÛÔÔ˚: Ò ÒÓ-
‰ÂÊ‡ÌËÂÏ ÓÍÓÎÓ 120 ıÓÏÓÒÓÏ [31–36], ÓÍÓÎÓ 250
ıÓÏÓÒÓÏ [37–42] Ë Ó‰ËÌ ‚Ë‰, ‚ÓÁÏÓÊÌÓ, ÒÓ‰ÂÊ‡-
˘ËÈ 372 ıÓÏÓÒÓÏ˚ [30]. èÓ Ì‡¯ËÏ ‰‡ÌÌ˚Ï ÍÎÂÚ-
ÍË A. mikadoi ÒÓ‰ÂÊ‡Ú 248 ıÓÏÓÒÓÏ, ˜ÚÓ Ó˜ÂÌ¸
·ÎËÁÍÓ Í ÁÂÎÂÌÓÏÛ ÓÒÂÚÛ - 249 ıÓÏÓÒÓÏ [38], ÒË-
·ËÒÍÓÏÛ ÓÒÂÚÛ – 246 ıÓÏÓÒÓÏ [37], ÒÓ‚Ô‡‰‡ÂÚ Ò
Ó‰ÌÓÈ ËÁ ÓˆÂÌÓÍ ÍÓÎË˜ÂÒÚ‚‡ ıÓÏÓÒÓÏ Û ·ÂÎÓ„Ó
ÓÒÂÚ‡ (248 ıÓÏÓÒÓÏ) [37], ÌÂÏÌÓ„Ó ÏÂÌ¸¯Â, ˜ÂÏ Û
ÔÂÒË‰ÒÍÓ„Ó (258) [39] Ë ÛÒÒÍÓ„Ó ÓÒÂÚÓ‚ (258)
[40].

ÇÚÓ‡fl ÓÒÓ·ÂÌÌÓÒÚ¸ Í‡ËÓÚËÔ‡ ÓÒÂÚÓ‚ – ÔÓ‚˚-
¯ÂÌÌ‡fl ‚‡Ë‡·ÂÎ¸ÌÓÒÚ¸ ˜ËÒÎ‡ ıÓÏÓÒÓÏ. äÓÎË˜Â-
ÒÚ‚Ó ıÓÏÓÒÓÏ ‚‡¸ËÛÂÚ Í‡Í ‚ÌÛÚË Î˛·Ó„Ó ÔÂ-
Ô‡‡Ú‡, Ú‡Í Ë Û ‡ÁÌ˚ı ÓÒÓ·ÂÈ, ‚˚ÎÓ‚ÎÂÌÌ˚ı Ó‰ÌÓ-
‚ÂÏÂÌÌÓ Ë ‚ Ó‰ÌÓÏ ÏÂÒÚÂ [43, 44]. èË˜ËÌ˚ ˝ÚÓÈ
‚‡Ë‡·ÂÎ¸ÌÓÒÚË ÌÂËÁ‚ÂÒÚÌ˚, ÌÓ flÒÌÓ, ˜ÚÓ ˝ÚÓ ÌÂ
‡ÚÂÙ‡ÍÚ˚ ÔË„ÓÚÓ‚ÎÂÌËfl ıÓÏÓÒÓÏÌ˚ı ÔÂÔ‡‡-
ÚÓ‚. ç‡ÔËÏÂ, ÔÓ ÓˆÂÌÍÂ ‡ÁÌ˚ı ‡‚ÚÓÓ‚, ÍÓÎË˜Â-
ÒÚ‚Ó ıÓÏÓÒÓÏ Û ·ÂÎÓ„Ó ÓÒÂÚ‡ ÒÓÒÚ‡‚ÎflÂÚ ÓÚ 240 ±
± 8 ‰Ó 271 ± 2.5 [7, 22, 23, 37, 43]. ÑÎfl ÔÓ‰Ò˜ÂÚ‡ ̃ ËÒÎ‡
ıÓÏÓÒÓÏ ‚ ·ÓÎ¸¯ËÌÒÚ‚Â ÒÎÛ˜‡Â‚ ËÒÔÓÎ¸ÁÛ˛Ú ÔÂ-
Ô‡‡Ú˚ ÍÓ‚Ë. ì Ì‡Ò ÌÂ ·˚ÎÓ ˝ÚÓÈ ‚ÓÁÏÓÊÌÓÒÚË, Ë
Ï˚ ‡·ÓÚ‡ÎË Ì‡ ÍÛÎ¸ÚÛÂ ÍÎÂÚÓÍ ÔÓÒÎÂ ÂÂ ‰Ó‚ÓÎ¸-
ÌÓ ‰ÓÎ„Ó„Ó ÍÛÎ¸ÚË‚ËÓ‚‡ÌËfl (Ì‡ ÛÓ‚ÌÂ ÏÂÊ‰Û 20 Ë
80 Û‰‚ÓÂÌËÂÏ ÔÓÔÛÎflˆËË). ÇÓÁÏÓÊÌÓ, ˜ÚÓ ‚˚ÒÓÍ‡fl
‚‡Ë‡·ÂÎ¸ÌÓÒÚ¸ ˜ËÒÎ‡ ıÓÏÓÒÓÏ, ÔÓÎÛ˜ÂÌÌ‡fl Ì‡ÏË
247 ± 33 (‰Îfl ‚ÂÓflÚÌÓÒÚË 95%), ÓÚ‡Ê‡ÂÚ ÔÓ‚˚-
¯ÂÌÌÛ˛ ‚‡Ë‡·ÂÎ¸ÌÓÒÚ¸ ˜ËÒÎ‡ ıÓÏÓÒÓÏ ËÏÂÌÌÓ ‚
ÍÛÎ¸ÚÛÂ ÍÎÂÚÓÍ. 

èËÏÂÌflfl Ó‰ÌÓ‚ÂÏÂÌÌÓÂ ÓÍ‡¯Ë‚‡ÌËÂ Äí- Ë
GC-ÒÔÂˆËÙË˜Ì˚ÏË Í‡ÒËÚÂÎflÏË, Ì‡Ï Û‰‡ÎÓÒ¸
ÛÒÚ‡ÌÓ‚ËÚ¸ ËÌÚÂÂÒÌÛ˛ Á‡ÍÓÌÓÏÂÌÓÒÚ¸, ı‡‡Í-
ÚÂÌÛ˛ ÌÂ ÚÓÎ¸ÍÓ ‰Îfl ıÓÏÓÒÓÏ ÓÒÂÚ‡, ÌÓ Ë ‰Îfl
ıÓÏÓÒÓÏ ̃ ÂÎÓ‚ÂÍ‡ Ë ‰‡ÊÂ ‡ÒÚÂÌËÈ [45]. íÂÎÓÏÂ-
Ì˚Â Ë ˆÂÌÚÓÏÂÌ˚Â ‡ÈÓÌ˚ ıÓÏÓÒÓÏ Ó·Ó„‡˘Â-
Ì˚ GC-ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚflÏË (ËÒ. 5‡,·,‚; ˆ‚ÂÚÌ‡fl
‚ÍÎÂÈÍ‡). èÓ‰Ó·ÌÓÂ ‡ÒÔÂ‰ÂÎÂÌËÂ ·˚ÎÓ ÓÊË‰‡Â-
Ï˚Ï. ÉÓ‡Á‰Ó ·ÓÎÂÂ ËÌÚÂÂÒÌÓ, ˜ÚÓ ·ÓÎ¸¯ËÌÒÚ‚Ó
ÍÛÔÌ˚ı ıÓÏÓÒÓÏ A. mikadoi ÒËÎ¸ÌÂÂ ÙÎÛÓÂÒˆË-
Û˛Ú ÔË ÓÍ‡¯Ë‚‡ÌËË Äí-ÒÔÂˆËÙË˜ÂÒÍËÏ ÙÎÛÓ-
ÓıÓÏÓÏ DAPI, ‡ ÏÂÎÍËÂ ıÓÏÓÒÓÏ˚ ÒËÎ¸ÌÂÂ
ÙÎÛÓÂÒˆËÛ˛Ú ÔË ÓÍ‡¯Ë‚‡ÌËË GC-ÒÔÂˆËÙË˜Â-
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ÒÍËÏ Í‡ÒËÚÂÎÂÏ 7-‡ÏËÌÓ‡ÍÚËÌÓÏËˆËÌÓÏ D. èË
˝ÚÓÏ ÌÂÒÍÓÎ¸ÍÓ ÏÂÎÍËı ıÓÏÓÒÓÏ Ó·Î‡‰‡˛Ú ÓÒÓ-
·ÂÌÌÓ flÍÓÈ ÙÎÛÓÂÒˆÂÌˆËÂÈ. åÓÊÌÓ ÔÂ‰ÔÓÎÓ-
ÊËÚ¸, ˜ÚÓ fl‰ ÏÂÎÍËı ıÓÏÓÒÓÏ ÓÒÂÚÓ‚ ËÏÂ˛Ú
ÔÂÊ‰Â ‚ÒÂ„Ó Â„ÛÎflÚÓÌ˚Â ÙÛÌÍˆËË, Ò‚flÁ‡ÌÌ˚Â Ò
ÔÓˆÂÒÒ‡ÏË ÓÌÚÓ„ÂÌÂÁ‡, ‡ ‡ÒÔÂ‰ÂÎÂÌËÂ ÙÛÌÍˆËÈ
ÏÂÊ‰Û ıÓÏÓÒÓÏ‡ÏË ÓÚ‡Ê‡ÂÚ ÌÂÍËÈ ‰‡ÎÂÍËÈ ˝Ú‡Ô
˝‚ÓÎ˛ˆËË Í‡ËÓÚËÔÓ‚.

çÂÂ¯ÂÌÌ˚Ï ‚ ‡ÏÍ‡ı ÔÂ‰ÒÚ‡‚ÎÂÌÌÓÈ ‡·ÓÚ˚
ÓÒÚ‡ÂÚÒfl ‚ÓÔÓÒ Ó ÚÓÏ, ÔÓ˜ÂÏÛ ÔË ËÁÏÂÂÌËË ÍÓ-
ÎË˜ÂÒÚ‚‡ Ñçä Û Ò‡ı‡ÎËÌÒÍÓ„Ó ÓÒÂÚ‡ ‚ 1993 „. [5]
·˚ÎË ÔÓÎÛ˜ÂÌ˚ ̂ ËÙ˚, ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ËÂ 500 ıÓ-
ÏÓÒÓÏ‡Ï. é‰ÌÓ ËÁ ‚ÓÁÏÓÊÌ˚ı Ó·˙flÒÌÂÌËÈ ÒÓÒÚÓËÚ
‚ ÚÓÏ, ˜ÚÓ ÓÒÂÚ, ÍÎÂÚÍË ÍÓÚÓÓ„Ó ËÁÏÂflÎË ‚ 1993 „.
Ó·Î‡‰‡Î ·ÓÎÂÂ ‚˚ÒÓÍÓÈ ÒÚÂÔÂÌ¸˛ ÔÎÓË‰ÌÓÒÚË.
ÄÎ¸ÚÂÌ‡ÚË‚ÌÓÂ ÌÂ ÏÂÌÂÂ Ô‡‡‰ÓÍÒ‡Î¸ÌÓÂ Ó·˙flÒ-
ÌÂÌËÂ ÒÓÒÚÓËÚ ‚ ÚÓÏ, ˜ÚÓ Û A. mikadoi ‡ÁÌ˚Â ÚÍ‡ÌË
ÏÓ„ÛÚ ËÏÂÚ¸ ‡ÁÎË˜ÌÛ˛ ÔÎÓË‰ÌÓÒÚ¸. èÓ‚˚¯ÂÌÌÓÂ
ÒÓ‰ÂÊ‡ÌËÂ Ñçä Ó·Ì‡ÛÊÂÌÓ ‚ ̋ ËÚÓˆËÚ‡ı, ‡ Ï˚
ÔÓ‰Ò˜ËÚ˚‚‡ÎË ıÓÏÓÒÓÏ˚ ‚ ÍÛÎ¸ÚÛÂ ÍÎÂÚÓÍ ÏÂ-
ÁÂÌıËÏ‡Î¸Ì˚ı ÔÂ‰¯ÂÒÚ‚ÂÌÌËÍÓ‚. í‡ÍÊÂ ÒÎÂ‰ÛÂÚ
ËÏÂÚ¸ ‚ ‚Ë‰Û ÓÚÒÛÚÒÚ‚ËÂ „ÂÌÂÚË˜ÂÒÍÓÈ Ë‰ÂÌÚËÙË-
Í‡ˆËË Ó·‡Áˆ‡ ÓÒÂÚ‡, ËÒÒÎÂ‰Ó‚‡ÌÌÓ„Ó ‚ ‡·ÓÚÂ [5].
ÑÂÚ‡Î¸ÌÓÂ ‡ÒÒÏÓÚÂÌËÂ ˝ÚÓÈ ÔÓ·ÎÂÏ˚ Á‡ÔÎ‡ÌË-
Ó‚‡ÌÓ Ì‡ÏË Ì‡ ·ÎËÊ‡È¯ÂÂ ·Û‰Û˘ÂÂ.

Ä‚ÚÓ˚ ‚˚‡Ê‡˛Ú ·Î‡„Ó‰‡ÌÓÒÚ¸ Ä.Ç. áÂÎÂ-
ÌËÌÛ Á‡ ËÌÚÂÂÒ Í ‡·ÓÚÂ Ë ÂÂ ÔÓ‰‰ÂÊÍÛ. 

ëèàëéä ãàíÖêÄíìêõ

1. Omoto N., Maebayashi M., Hara A., Adashi S., Yamau-
chi K. Gonadal maturity in wild sturgeons, Huso dauri-
cus, Acipenser mikadoi and A. schrenckii caught near
Hokkaido Japan. // Environmental. Biol. Fishes. 2004.
V. 70. P. 381-391. 

2. ã˛·‡Â‚ Ç.ü. å‡ÚÓ˜ÌÓÂ ÒÚ‡‰Ó Ò‡ı‡ÎËÌÒÍÓ„Ó (ÁÂÎÂ-
ÌÓ„Ó) ÓÒÂÚ‡ Í‡Í „ÂÌÓÙÓÌ‰Ì‡fl ÓÒÌÓ‚‡ ‰Îfl ÒÓı‡ÌÂ-
ÌËfl ‚Ë‰‡ // å‡ÚÂË‡Î˚ ÏÂÊ‰ÛÌ‡Ó‰ÌÓÈ ÍÓÌÙÂÂÌ-
ˆËË “ëÓı‡ÌÂÌËÂ „ÂÌÂÚË˜ÂÒÍËı ÂÒÛÒÓ‚”. ë‡ÌÍÚ-
èÂÚÂ·Û„, 19–22 ÓÍÚfl·fl 2004. ë. 812–813. 

3. Drokin, S.I., Kopeika E.F. Motility of and phospholipid
content in cryopreserved spermatozoa of three sturgeon
species // Sturg. Quart. 1996. V. 4. P. 8–10.

4. ñ‚ÂÚÍÓ‚‡ ã.à., ÑÓÍËÌ‡ é.Å., èÓÌËÌ‡ ç.Ñ., åË-
ÎÂÌÍÓ Ç.Ä. äËÓÍÓÌÒÂ‚‡ˆËfl ÒÔÂÏ˚ ˚·: ÒÓÒÚÓfl-
ÌËÂ, ‡Á‚ËÚËÂ, ÔÂÒÔÂÍÚË‚˚ // àÁ·‡ÌÌ˚Â ÚÛ‰˚
Ççààèêï (‚ ˜ÂÚ˚Âı ÚÓÏ‡ı). ÑÏËÚÓ‚: ËÁ‰. ‰ÓÏ
“ëÂ‚Â èÓ‰ÏÓÒÍÓ‚¸fl”. 2002. í. I–II. ë. 358–365. 

5. Birstein V.J., Poletaev A.I., Goncharov B.F. DNA con-
tent in Eurasian sturgeon species determined by flow cy-
tometry // Cytometry. 1993. V. 14. P. 377–383.

6. Birstein V.J., Hanner R., DeSalle R. Phylogeny of the
Acipenseriformes: cytogenetic and molecular approach-
es // Environmental Biol. Fishes. 1997. V. 48. P. 127–
155.

7. Wang G., LaPatra S., Zeng L., Zhao Z., Lu Y. Establish-
ment, growth, cryopreservation and species of origin
identification of three cell lines from white sturgeon, Ac-

ipenser transmontanus // Methods Cell Sci. 2003. V. 25.
P. 211–220.

8. Li M.F., Marrayatt V., Annand C., Odense P. Fish cell
cultures: Two newly developed cell lines from Atlantic
sturgeon (Acipenser oxyrhynchus) and guppy (Poecilia
reticulate) // Can. J. Zool. 1985. V. 63. P. 2867–2874.

9. Watson L.R., Groff J.M., Hedrick R.P. Replication and
pathogenesis of white sturgeon iridovirus (WSIV) in ex-
perimentally infected white sturgeon Acipenser trans-
montanus juveniles and sturgeon cell lines // Dis. Aquat.
Org. 1998. V. 32. P. 173–184.

10. ÄÚ˛ıËÌ Ö.ç., ÄÌ‰ÓÌÓ‚ Ä.Ö. é ÌÂÍÓÚÓ˚ı ˜Â-
Ú‡ı ·ËÓÎÓ„ËË ÓÒÂÚ‡ . íÛÏÌËÌ // éÒÂÚÓ‚ÓÂ ıÓÁflÈ-
ÒÚ‚Ó ‚Ó‰ÓÂÏÓ‚ ëëëê. íÂÁ. ‰ÓÍÎ. ó. 1. ÄÒÚ‡ı‡Ì¸.
1989. ë. 9–10.

11. ÄÚ˛ıËÌ E.ç., ÄÌ‰ÓÌÓ‚ A.E. åÓÙÓ·ËÓÎÓ„Ë˜Â-
ÒÍËÈ Ó˜ÂÍ ÁÂÎÂÌÓ„Ó ÓÒÂÚ‡ Acipenser medirostris
(Chondrostei, Acipenseridae) ËÁ ÂÍË íÛÏÌËÌ (Ñ‡ÚÚ‡)
Ë ÌÂÍÓÚÓ˚Â ‡ÒÔÂÍÚ˚ ˝ÍÓÎÓ„ËË Ë ÁÓÓ„ÂÓ„‡ÙËË
ÓÒÂÚÓ‚˚ı // áÓÓÎ. ÊÛÌ‡Î. 1990. í. 69. ë. 81–91. 

12. Mikodina E.V., Khrisanfov V.E., Lyubaev V.Ya., Presn-
yakov A.V. Artificial spawning of Sakhalin sturgeon in
Russia // Abstracts of International Conference “2006.
Aqua-2006”. 9–13 May, Florence, Italy. P. 610. 

13. Aljanabi S.M., Martinez I.I. Universal and rapid salt-ex-
traction of high quality genomic DNA for PCR-based
techniques // Nucl. Acids Res. 1997. V. 25. P. 4692–
4693.

14. å˛„Â ç.ë., Å‡ÏËÌˆÂ‚‡ Ä.Ö., ê‡ÒÚÓ„ÛÂ‚ ë.å.,
å˛„Â Ç.ç., Å‡ÏËÌˆÂ‚ Ç.Ä. èÓÎËÏÓÙËÁÏ ÍÓÌ-
ÚÓÎ¸ÌÓ„Ó Â„ËÓÌ‡ ÏËÚÓıÓÌ‰Ë‡Î¸ÌÓÈ Ñçä ‚ÓÒ¸-
ÏË ‚Ë‰Ó‚ ÓÒÂÚÓ‚˚ı Ë ‡Á‡·ÓÚÍ‡ ÒËÒÚÂÏ˚ Ñçä-
Ë‰ÂÌÚËÙËÍ‡ˆËË ‚Ë‰Ó‚ // ÉÂÌÂÚËÍ‡. 2008. í. 44.
ë. 913–919

15. Ayres W.O. Descriptions of three new species of stur-
geon from San Francisco // Proc. California Acad. Nat.
Sci. 1854. V. 1. P. 14–15.

16. Hilgendorf F. Uber eine neue Stor-Art aus Nord-Japan
(Acipenser mikadoi) // Sitzungsber. Ges. Naturf. Freun-
de. 1892. Berlin. P. 142–144.

17. Elkins C., Miller J., Kaplan J. Petition to list the North
American green sturgeon (Acipenser medirostris) as an
endangered or threatened species under the endangered
species act // Environmental protection information cen-
ter, center for biological diversity waterkeepers northern
California petitioners. June 2001 (http://www.biologi-
caldiversity.org/species/fish/North_American_green_sturge-
on/pdfs/PETITION.PDF).

18. Birstein V.J., Bemis W.E. How many species are there
within the genus Acipenser? // Environmental Biol.
Fishes. 1997. V. 48. P. 157–163.

19. Birstein V.J., DeSalle R. Molecular phylogeny of Aci-
penserinae // Mol. Phyl. Evol. 1998. V. 9. P. 141–155.

20. Prasanna I., Lakra W.S., Ogale S.N., Bhonde R.R. Cell
culture from fin explants of endangered golden mahseer,
Tor putitora (Hamilton) // Current Sci. 2000. V. 79.
P. 93–95.



432

ÅàéãéÉàóÖëäàÖ åÖåÅêÄçõ      ÚÓÏ 25      ‹ 6      2008

‚Ë¯ÌflÍÓ‚‡ Ë ‰.

21. Alvarez M.C., Bejar J., Chen S., Hong Y. Fish ES cells
and application to biotechnology // Marine Biotech.
2006. V. 9. P. 117–127.

22. Fontana F., Lanfredi M., Rossi R., Bronzi P., Arlati G.
Established cell lines from three sturgeon species //
Sturg. Quart. 1995. V. 3. P. 6–7.

23. Hedrick R.P., McDowell T.S., Rosenmark R., Aron-
stein D., Lannan C.N. Two cell lines from white stur-
geon // Trans. Amer. Fish. Soc. 1991. V. 120. P. 528–
534. 

24. Li M.F., Marrayatt V., Annand C., Odense P. Fish cell
culture: two newly developed cell lines from Atlantic
sturgeon (Acipenser oxyrhynchus) and guppy (Poecilia
reticulate) // Canad. J. Zool. 1985. V. 63. P. 2867–2874.

25. Ramirez R.D., Morales C.P., Herbert B.S., Rohde J.M.,
Passons C., Shay J.W., Wright W.E. Putative telomere-
independent mechanisms of replicative aging reflect in-
adequate growth conditions // Genes Dev. 2001. V. 15.
P. 398–403.

26. Dashinimaev E.B., Vishnyakova K.S., Popov K.V., Ye-
gorov Y.E. Stable culture of hTERT-transduced human
embryonic neural stem cells holds all the features of pri-
mary culture // Electronic J. Biol. July 2008 (accepted). 

27. Shima F., Nikaido O., Shinohara S., Egami N. Continued
in vitro growth of fibroblast-like cells (RBCF–1) derived
from the caudal fin of the fish, Carassius auratus // Exp.
Gerontol. 1980. V. 15. P. 305–314.

28. è‡Ì˛ıËÌ ç.Ç., ÇË¯ÌflÍÓ‚‡ ï.ë., Ö„ÓÓ‚ Ö.Ö. ÇÎË-
flÌËÂ Ô‡ˆË‡Î¸ÌÓ„Ó ‰‡‚ÎÂÌËfl ÍËÒÎÓÓ‰‡ Ì‡ ‚˚ÊË-
‚‡ÂÏÓÒÚ¸, ÔÓÎËÙÂ‡ˆË˛ Ë ‰ËÙÙÂÂÌˆËÓ‚ÍÛ ÏÂ-
ÁÂÌıËÏ‡Î¸Ì˚ı ÒÚ‚ÓÎÓ‚˚ı ÍÎÂÚÓÍ ËÁ ÍÓÒÚÌÓ„Ó ÏÓÁ-
„‡ Ï˚¯Ë // ÅËÓÎ. ÏÂÏ·‡Ì˚. 2008. í. 25. ë. 260–267.

29. Nowruzfashkhami M.R., Safaiian S., Bahmani M., Chu-
bian F. Karyotype analysis in ship sturgeon Acipenser
nudiventris in the south Caspian Sea using leukocyte
culture // J. Appl. Ichthyol. 2006. V. 22 (Suppl. 1). P. 97–
98.

30. Fontana F., Congiu L., Mudrak V.A., Quattro J.M.,
Smith T.I.J., Ware K., Doroshov S.I. Evidence of hexap-
loid karyotype in shortnose sturgeon // Genome. 2008.
V. 51. P. 113–119. 

31. Fontana F., Tagliavini J., Congiu L., Lanfredi M., Chic-
ca M., Laurenti C., Rossi R. Karyotypic characterization
of the great sturgeon, Huso huso, by multiple staining
techniques and fluorescent in situ hybridization // Mar.
Biol. 1998. V. 132. P. 495–501.

32. Tagliavini J., Williot P., Congiu L., Chicca M., Lanfre-
di M., Rossi R., Fontana F. Molecular cytogenetic anal-
ysis of the karyotype of the European Atlantic sturgeon,
Acipenser sturio // Heredity. 1999. V. 83. P. 520–525.

33. Chicca M., Suciu R., Ene C., Lanfredi M., Congiu L.,
Leis M., Tagliavini J., Rossi R., Fontana F. Karyotype
characterization of the stellate sturgeon, Acipenser stel-
latus, by chromosome banding and fluorescent in situ
hybridization // J. Appl. Ichthyol. 2002. V. 18. P. 298–
300.

34. Fontana F., Lanfredi M., Chicca M., Congiu L., Taglia-
vini J., Rossi R. Fluorescent in situ hybridization with
rDNA probes on chromosomes of Acipenser ruthenus
and Acipenser naccarii (Osteichthyes Acipenseri-
formes) // Genome. 1999. V. 42. P. 1008–1012.

35. Fontana F., Lanfredi M., Kirschbaum F., Garrido-Ra-
mos M.A., Robles F., Forlani A., Congiu L. Comparison
of karyotypes of Acipenser oxyrinchus and A. sturio by
chromosome banding and fluorescent in situ hybridisa-
tion // Genetica. 2008. V. 132. P. 281–286. 

36. Nowruzfashkhami M.R., Safaiian S., Bahmani M., Chu-
bian F. Karyotype analysis in ship sturgeon Acipenser
nudiventris in the south Caspian Sea using leukocyte
culture // J. Appl. Ichthyol. 2006. V. 22 (Suppl. 1). P. 97–
98.

37. Fontana F. Chromosomal nucleolar organizer regions in
four sturgeon species as markers of karyotype evolution
in Acipenseriformes (Pisces) // Genome. 1994. V. 37.
P. 888–892.

38. van Eenennaam A.L., Murray J.D., Medrano J.F. Kary-
otype of the American green sturgeon // Transactions
Amer. Fisheries Soc. 1999. V. 128. P. 175–177.

39. Nowruzfashkhami M.R., Pourkazemi M., Baradaran-
noveiri S. Chromosome study of persian sturgeon Aci-
penser persicus B // Cytologia. 2000. V. 65. P. 197–202.

40. Fontana F., Lanfredi M., Rossi R., Bronzi P., Arlati G.
Karyotypic characterization of Acipenser gueldenstaedti
with C-, AgNO3 and fluorescence banding techniques //
Ital. J. Zool. 1996. V. 63. P. 113–118.

41. Fontana F., Bruch R.M., Binkowski F.P., Lanfredi M.,
Chicca M., Beltrami N., Congiu L. Karyotype character-
ization of the lake sturgeon, Acipenser fulvescens
(Rafinesque, 1817) by chromosome banding and fluo-
rescent in situ hybridization // Genome. 2004. V. 47.
P. 742–746.

42. Yu X., Zhou T., Li K., Li Y., Zhou M. On the karyosystem-
atics of cyprinid fishes and a summary of fish chromo-
some studies in China // Genetica. 1987. V. 72. P. 225–
236.

43. van Eenennaam A.L., Murray J.D., Medrano J.F. Mitot-
ic analysis of the North American white sturgeon, Aci-
penser transmontanus Richardson (Pisces, Acipens-
eridae), a fish with a very high chromosome number //
Genome. 1998. V. 41. P. 266–271.

44. Kim D.S., Nam Y.K., Noh J.K., Park C.H., Chap-
man F.A. Kariotype of north American shortnose stur-
geon Acipenser brevirostrum with the highest chromo-
some number in the Acipenseriformes // Ichthyological
Res. 2005. V. 52. P. 94–97. 

45. äËÏ Ö.ë., èÛÌËÌ‡ Ö.é., êÓ‰ËÓÌÓ‚ Ä.Ç. CPD/(PI/DA-
PI)- Ë CMA/DAPI-‰ËÙÙÂÂÌˆË‡Î¸Ì‡fl ËÒ˜Â˜ÂÌ-
ÌÓÒÚ¸ ıÓÏÓÒÓÏ Allium cepa L. // ÉÂÌÂÚËÍ‡. 2002.
í. 38. ë. 489–496.



ÅàéãéÉàóÖëäàÖ åÖåÅêÄçõ      ÚÓÏ 25      ‹ 6      2008

äìãúíìêÄ äãÖíéä à äÄêàéíàè ëÄïÄãàçëäéÉé éëÖíêÄ Acipenser mikadoi 433

Cell Culture and Karyotype of Sakhalin Sturgeon Acipenser mikadoi
  K. S. Vishnyakova, N. S. Mugue*, D. Ä. Zelenina*, Ö. V. Mikodina*, 
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*** Moscow Physico-Technical Institute, Institutski per., 9, Dolgoprudnyi, Moscow oblast, 141700 Russia

Cell culture of a rare threatened species of Sakhalin sturgeon Acipenser mikadoi, was obtained from a fragment
of pectoral fin and neighboring tissues. At the beginning the culture consisted of cells of different types includ-
ing typical fibroblasts as well as cells of epithelial origin, myofibroblasts, etc. After approximately five passag-
es, the culture contained mainly cells of fibroblast morphology. In the normal culturing conditions, these cells
grew for more than one year with constant rate and passed approximately 80 population doublings. In the ab-
sence of serum, the cells passed into the state of proliferative quiescence (G0-state). After a long culturing with-
out media replacement the cells fused and formed myofibers about 1 cm long. These myofibers exhibited an
ability to branch out and with time acquired cross striation. After cultivation for approximately 40 days, myo-
fibers degenerated, lost their morphological features, detached from the substrate, and died. Induction of adi-
pogenic differentiation led to the proliferation arrest and appearance of lypophilic inclusions in some cells. The
quantity of these inclusions was restricted; cells with inclusions considerably varied by morphology and did not
resemble adipocytes. Induction of osteogenic differentiation led to the emergence of cells producing mineral-
ized extracellular matrix and formation of bone nodules. Chromosome analysis revealed a set of chromosomes
typical for several sturgeon species. The variability of the chromosome numbers was very high (mean 247 ±
± 33, mode 248). Using AT- and GC-specific fluorescent ligands it was found that telomeric and centromeric
regions of all chromosomes are enriched by GC-sequences. Distribution of AT- and GC-rich sequences among
chromosomes was heterogeneous. Long chromosomes were preferentially stained by an AT-specific DAPI
whereas small chromosomes had brighter fluorescence after 7-aminoactinomycin D treatment. Several small
chromosomes fluoresced extremely bright after that. Our work is a first attempt of the Sakhalin sturgeon cell
culturing and karyotype analysis.
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