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àÁÛ˜ÂÌËÂ „ÂÌÂÚË˜ÂÒÍÓ„Ó ‡ÁÌÓÓ·‡ÁËfl ÏÌÓ„Ëı
‚Ë‰Ó‚ ‡ÒÚÂÌËÈ Ë ÊË‚ÓÚÌ˚ı ÔÓ‰ÓÎÊ‡ÎÓÒ¸ ‚ ÚÂ˜Â-
ÌËÂ ‚ÒÂ„Ó XX ÒÚÓÎÂÚËfl, Ó‰Ì‡ÍÓ ‰ËÒÍÛÒÒËË Ó ÏÂı‡ÌËÁ-
Ï‡ı Â„Ó ‚ÓÁÌËÍÌÓ‚ÂÌËfl Ë ÛÒÚÓÈ˜Ë‚ÓÒÚË ‚Ó ‚ÂÏÂÌË
Ë‰ÛÚ ‰Ó ÒËı ÔÓ. ÅÂÁ ÔÓÌËÏ‡ÌËfl ̋ ÚËı ÏÂı‡ÌËÁÏÓ‚ ÌÂ-
‚ÓÁÏÓÊÌÓ Ô‡‚ËÎ¸ÌÓ ÂÍÓÌÒÚÛËÓ‚‡Ú¸ ÔÓˆÂÒÒ
˝‚ÓÎ˛ˆËË, ‡ Ú‡ÍÊÂ „‡ÏÓÚÌÓ ÔÎ‡ÌËÓ‚‡Ú¸ ÏÂÓÔË-
flÚËfl ÔÓ ÒÓı‡ÌÂÌË˛ Ë ‡ˆËÓÌ‡Î¸ÌÓÏÛ ËÒÔÓÎ¸ÁÓ‚‡-
ÌË˛ ÊË‚˚ı Ó„‡ÌËÁÏÓ‚ (ÏÓÌÓ„‡ÙËfl: [1]).

á‡ÍÓÌÓÏÂÌÓÒÚË ÙÓÏËÓ‚‡ÌËfl „ÂÌÂÚË˜ÂÒÍÓ-
„Ó ‡ÁÌÓÓ·‡ÁËfl ËÁÛ˜‡˛Ú ÔÂËÏÛ˘ÂÒÚ‚ÂÌÌÓ Ì‡
Ú‡Í Ì‡Á˚‚‡ÂÏ˚ı ÏÓ‰ÂÎ¸Ì˚ı ‚Ë‰‡ı. ç‡ÔËÏÂ, ˆÂ-
Î˚È fl‰ ‚‡ÊÌ˚ı ÔÓÎÓÊÂÌËÈ ÔÓÔÛÎflˆËÓÌÌÓÈ „ÂÌÂ-
ÚËÍË ÒÙÓÏÛÎËÓ‚‡Ì ‚ ıÓ‰Â ËÁÛ˜ÂÌËfl ÎÓÒÓÒÂ‚˚ı
˚·, ÓÒÓ·ÂÌÌÓ ÚËıÓÓÍÂ‡ÌÒÍËı ÎÓÒÓÒÂÈ Ó‰‡ Onco-
rhynchus. Ç ÔÓÒÎÂ‰ÌËÂ „Ó‰˚ ÍÛ„ ÏÓ‰ÂÎ¸Ì˚ı Ó·˙-
ÂÍÚÓ‚ ‡Ò¯ËflÂÚÒfl. Ç ˜‡ÒÚÌÓÒÚË, ÔÓfl‚ÎflÂÚÒfl ‚ÒÂ
·ÓÎ¸¯Â ‡·ÓÚ ÔÓ ‡ÚÎ‡ÌÚË˜ÂÒÍÓÏÛ ÎÓÒÓÒ˛, Salmo
salar L. (ÏÓÌÓ„‡ÙËfl: [2]). 

ÄÚÎ‡ÌÚË˜ÂÒÍËÈ ÎÓÒÓÒ¸ Ó·‡ÁÛÂÚ Í‡Í ÔÂÒÌÓ-
‚Ó‰Ì˚Â, Ú‡Í Ë ÔÓıÓ‰Ì˚Â ÙÓÏ˚ (Ì‡ ëÂ‚ÂÂ êÓÒ-
ÒËË ÔÓıÓ‰ÌÛ˛ ÙÓÏÛ Ì‡Á˚‚‡˛Ú ÒÂÏ„ÓÈ). ùÚÓÚ
‚Ë‰ ËÏÂÂÚ Ó·¯ËÌ˚È ‡Â‡Î Ë ‡ÒÔÓÒÚ‡ÌÂÌ ÔÓ
Ó·Â ÒÚÓÓÌ˚ ÄÚÎ‡ÌÚË˜ÂÒÍÓ„Ó ÓÍÂ‡Ì‡. ç‡ ÒÂ‚ÂÓ-
‡ÏÂËÍ‡ÌÒÍÓÏ ÔÓ·ÂÂÊ¸Â ‡Â‡Î ÔÓÒÚË‡ÂÚÒfl Ì‡
ÒÂ‚Â ‰Ó 68° Ò.¯., ‡ Ì‡ ˛„Â ÓÌ ‰ÓıÓ‰ËÎ ‡Ì¸¯Â ‰Ó
41° Ò.¯. èÓ ‰Û„Û˛ ÒÚÓÓÌÛ ÄÚÎ‡ÌÚËÍË ‡Â‡Î ‡Ú-
Î‡ÌÚË˜ÂÒÍÓ„Ó ÎÓÒÓÒfl Óı‚‡Ú˚‚‡ÂÚ ‚ÒÂ ÔÓ·ÂÂÊ¸Â
Ö‚ÓÔ˚ (‚ÍÎ˛˜‡fl àÒÎ‡Ì‰Ë˛, ÅËÚ‡ÌÒÍËÂ ÓÒÚÓ-
‚‡, ·‡ÒÒÂÈÌ Å‡ÎÚËÍË) ÓÚ èÓÚÛ„‡ÎËË ‰Ó . ä‡‡,
Á‡ı‚‡Ú˚‚‡fl ÔÓ·ÂÂÊ¸fl ÅÂÎÓ„Ó Ë Å‡ÂÌˆÂ‚‡ ÏÓÂÈ
[3]. ÄÚÎ‡ÌÚË˜ÂÒÍËÈ ÎÓÒÓÒ¸ – ‚‡ÊÌ˚È ÍÓÏÔÓÌÂÌÚ

˝ÍÓÒËÒÚÂÏ ÒÂ‚ÂÌ˚ı ÂÍ, ˆÂÌÌ˚È Ó·˙ÂÍÚ ÔÓÏ˚Ò-
Î‡ Ë ‡Í‚‡ÍÛÎ¸ÚÛ˚.

ÉÂÌÂÚË˜ÂÒÍËÂ ËÒÒÎÂ‰Ó‚‡ÌËfl ‡ÚÎ‡ÌÚË˜ÂÒÍÓ„Ó
ÎÓÒÓÒfl ‚Â‰ÛÚÒfl ÛÊÂ ·ÓÎÂÂ 70 ÎÂÚ. èÂ‚‡fl ‡·ÓÚ‡
ÔÓ „ÂÌÂÚËÍÂ ˝ÚÓ„Ó ‚Ë‰‡ ‚˚ÔÓÎÌÂÌ‡ ‚ ëÓ‚ÂÚÒÍÓÏ ëÓ-
˛ÁÂ ÒÓÚÛ‰ÌËˆÂÈ àÌÒÚËÚÛÚ‡ „ÂÌÂÚËÍË Ä.Ä. èÓÍÓ-
Ù¸Â‚ÓÈ-ÅÂÎ¸„Ó‚ÒÍÓÈ [4]. ë ÚÂı ÔÓ ÓÔÛ·ÎËÍÓ‚‡Ì˚
ÛÊÂ ÒÓÚÌË ‡·ÓÚ, ÌÓ Ó·Ó·˘ÂÌË˛ Ë ‡Ì‡ÎËÁÛ ÔÓÎÛ-
˜ÂÌÌ˚ı ‰‡ÌÌ˚ı ÔÂÔflÚÒÚ‚Û˛Ú Í‡Í flÁ˚ÍÓ‚˚Â ·‡-
¸Â˚, Ú‡Í Ë ˜ÂÁ‚˚˜‡ÈÌÓÂ ‡ÁÌÓÓ·‡ÁËÂ ÏÂÚÓ-
‰Ë˜ÂÒÍËı ÔÓ‰ıÓ‰Ó‚, ÔËÏÂÌflÂÏ˚ı ËÒÒÎÂ‰Ó‚‡ÚÂ-
ÎflÏË.

Ä‚ÚÓ˚ Ó·ÁÓÌ˚ı ‡·ÓÚ Û‰ÂÎflÎË ·ÓÎ¸¯ÓÂ ‚ÌË-
Ï‡ÌËÂ Ò‡‚ÌÂÌË˛ „ÂÌÂÚË˜ÂÒÍËı ı‡‡ÍÚÂËÒÚËÍ ‡Á-
Ì˚ı ÔÓÔÛÎflˆËÈ [5–10]. çÂÒÍÓÎ¸ÍÓ Ó·ÁÓÓ‚ ·˚ÎË ÔÓ-
Ò‚fl˘ÂÌ˚ ‡ÁÌÓÓ·‡ÁË˛ Í‡ËÓÚËÔÓ‚ ‡ÚÎ‡ÌÚË˜ÂÒÍÓ-
„Ó ÎÓÒÓÒfl [11–15]. çÂ‰‡‚ÌÓ ÔÓfl‚ËÎÒfl Ó·ÁÓ, ‚
ÍÓÚÓÓÏ Ó·Ó·˘ÂÌ Ó˜ÂÌ¸ ·ÓÎ¸¯ÓÈ Ï‡ÒÒË‚ ‰‡ÌÌ˚ı ÔÓ
‡ÁÌÓÓ·‡ÁË˛ ‡ÎÎÓÁËÏÓ‚ Û ‰‡ÌÌÓ„Ó ‚Ë‰‡ [16]. 

é‰Ì‡ÍÓ ‡·ÓÚ, ‚ ÍÓÚÓ˚ı ·˚ÎË ·˚ ÒÓÔÓÒÚ‡‚ÎÂ-
Ì˚ ÂÁÛÎ¸Ú‡Ú˚ ËÒÒÎÂ‰Ó‚‡ÌËÈ ‡ÁÌ˚ı ‡‚ÚÓÓ‚,
ÔËÏÂÌfl‚¯Ëı ‰Îfl ËÁÛ˜ÂÌËfl ÔÓÔÛÎflˆËÈ ‡ÚÎ‡ÌÚË˜Â-
ÒÍÓ„Ó ÎÓÒÓÒfl Ñçä-Ï‡ÍÂ˚ ‡ÁÎË˜Ì˚ı ÚËÔÓ‚, ‰Ó
ÒËı ÔÓ ÌÂÚ. éÚÒÛÚÒÚ‚Û˛Ú Ë ÚÂÓÂÚË˜ÂÒÍËÂ ‡·Ó-
Ú˚, ‚ ÍÓÚÓ˚ı ·˚ÎË ·˚ ÔÂ‰ÒÚ‡‚ÎÂÌ˚ Ò‡‚ÌË-
ÚÂÎ¸Ì˚Â ı‡‡ÍÚÂËÒÚËÍË ‡ÁÌ˚ı ÏÂÚÓ‰Ó‚ ‡Ì‡ÎË-
Á‡, ‰‡Ì˚ ÓˆÂÌÍË Ëı ‡ÁÂ¯‡˛˘ÂÈ ÒÔÓÒÓ·ÌÓÒÚË Ë
Ó·Î‡ÒÚË ÔËÏÂÌÂÌËfl.

åÂÊ‰Û ÚÂÏ ÚÓÎ¸ÍÓ ÔÓÎÌ˚È Ó·ÁÓ „ÂÌÂÚË˜Â-
ÒÍËı Ï‡ÍÂÓ‚, ËÒÔÓÎ¸ÁÓ‚‡ÌÌ˚ı ÔË ËÁÛ˜ÂÌËË ‡Ú-
Î‡ÌÚË˜ÂÒÍÓ„Ó ÎÓÒÓÒfl, ÔÓÁ‚ÓÎËÚ ‚ÍÎ˛˜ËÚ¸ Â„Ó ‚
˜ËÒÎÓ ÏÓ‰ÂÎ¸Ì˚ı ‚Ë‰Ó‚ ‰Îfl ÔÓÔÛÎflˆËÓÌÌÓ-„ÂÌÂ-
ÚË˜ÂÒÍËı ËÒÒÎÂ‰Ó‚‡ÌËÈ Ë ËÒÔÓÎ¸ÁÓ‚‡Ú¸ ·ÓÎ¸¯ÓÈ
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ÄÚ‡ÏÓÌÓ‚‡

Ó·˙ÂÏ Ì‡ÍÓÔÎÂÌÌ˚ı Ù‡ÍÚË˜ÂÒÍËı ‰‡ÌÌ˚ı ‰Îfl
ÚÂÓÂÚË˜ÂÒÍËı Ó·Ó·˘ÂÌËÈ. 

Ç ÔÂ‚ÓÈ ˜‡ÒÚË Ó·ÁÓ‡* ËÁÎÓÊÂÌ˚ ‰‡ÌÌ˚Â Ó
ÔËÁÌ‡Í‡ı Í‡ËÓÚËÔ‡ Ë ‡ÎÎÓÁËÏ‡ı – Ï‡ÍÂ‡ı, Ò
ÍÓÚÓ˚ı Ì‡˜‡ÎÓÒ¸ ËÁÛ˜ÂÌËÂ ÔÓÔÛÎflˆËÓÌÌÓÈ „ÂÌÂ-
ÚËÍË ‡ÚÎ‡ÌÚË˜ÂÒÍÓ„Ó ÎÓÒÓÒfl Ë ÍÓÚÓ˚Â ËÒÔÓÎ¸ÁÛ-
˛ÚÒfl ÛÊÂ ‰ÂÒflÚÍË ÎÂÚ. ÅÎ‡„Ó‰‡fl Ëı ÔËÏÂÌÂÌË˛
Ó·Ì‡ÛÊÂÌ fl‰ ‚‡ÊÌ˚ı Ù‡ÍÚÓ‚, ‚ Ó·ÁÓÂ ÔË‚Â‰Â-
Ì˚ ÓÒÌÓ‚Ì˚Â ÂÁÛÎ¸Ú‡Ú˚ ËÒÒÎÂ‰Ó‚‡ÌËÈ.

èËÁÌ‡ÍË Í‡ËÓÚËÔ‡

ê‡ÁÂ¯‡˛˘‡fl ÒÔÓÒÓ·ÌÓÒÚ¸ Í‡ËÓÎÓ„Ë˜ÂÒÍÓ„Ó
‡Ì‡ÎËÁ‡, Í‡Í Ô‡‚ËÎÓ, ÌÂ‚ÂÎËÍ‡, ‡ Û ˆÂÎÓ„Ó fl‰‡
‚Ë‰Ó‚, ËÏÂ˛˘Ëı ÔÓÎËÔÎÓË‰ÌÓÂ ÔÓËÒıÓÊ‰ÂÌËÂ,
Ó·Î‡ÒÚ¸ Â„Ó ÔËÏÂÌÂÌËfl Ó„‡ÌË˜ÂÌ‡ Â˘Â Ë ÚÂÏ,
˜ÚÓ ÏÂÚÓ‰ ÌÂ ‚ÒÂ„‰‡ ÔÓÁ‚ÓÎflÂÚ ÔÓÎÛ˜ËÚ¸ ‡·ÒÓÎ˛Ú-
ÌÓ Ì‡‰ÂÊÌ˚Â ÂÁÛÎ¸Ú‡Ú˚. ÄÚÎ‡ÌÚË˜ÂÒÍËÈ ÎÓÒÓÒ¸
ÔÓıÓ‰ËÎ ÒÚ‡‰Ë˛ ÚÂÚ‡ÔÎÓË‰ËË Ë ËÏÂÂÚ ‰Ó‚ÓÎ¸ÌÓ
·ÓÎ¸¯ÓÂ ÍÓÎË˜ÂÒÚ‚Ó ÏÂÎÍËı ıÓÏÓÒÓÏ. åÓ‰‡Î¸-
ÌÓÂ (Ú.Â. Ì‡Ë·ÓÎÂÂ ˜‡ÒÚÓ ‚ÒÚÂ˜‡˛˘ÂÂÒfl) ˜ËÒÎÓ
ıÓÏÓÒÓÏ (2n) ‚ Â„Ó ÔÓÔÛÎflˆËflı ÍÓÎÂ·ÎÂÚÒfl ÓÚ 54
‰Ó 60, ̃ ËÒÎÓ ıÓÏÓÒÓÏÌ˚ı ÔÎÂ˜ – ÓÚ 72 ‰Ó 74 [11–15].
èË ˝ÚÓÏ Û ÓÒÓ·ÂÈ ‚ ÔÂ‰ÂÎ‡ı Ó‰ÌÓÈ ÔÓÔÛÎflˆËË
˜ËÒÎÓ ıÓÏÓÒÓÏ ÏÓÊÂÚ ·˚Ú¸ ÔÂ‰ÒÚ‡‚ÎÂÌÓ ‚ÒÂÏË
‚ÓÁÏÓÊÌ˚ÏË ıÓÏÓÒÓÏÌ˚ÏË ‚‡Ë‡ÌÚ‡ÏË, Ë ‰‚Â
ÔÓÔÛÎflˆËË ÔÓÓÈ ÓÚÎË˜‡˛ÚÒfl ‰Û„ ÓÚ ‰Û„‡ ÚÓÎ¸-
ÍÓ ÔÓ ̃ ‡ÒÚÓÚÂ ‚ÒÚÂ˜‡ÂÏÓÒÚË ÚÓ„Ó ËÎË ËÌÓ„Ó ‚‡Ë-
‡ÌÚ‡ [11].

é‰Ì‡ÍÓ ÏÓ‰‡Î¸ÌÓÂ ̃ ËÒÎÓ ıÓÏÓÒÓÏ (2n) Û ·ÎËÁ-
ÍÓÓ‰ÒÚ‚ÂÌÌÓ„Ó ‚Ë‰‡ – ÍÛÏÊË (Salmo trutta), ÌÂ-
ÒÏÓÚfl Ì‡ ÂÂ ÁÌ‡˜ËÚÂÎ¸ÌÓÂ ‚ÌÂ¯ÌÂÂ ÒıÓ‰ÒÚ‚Ó Ò ‡Ú-
Î‡ÌÚË˜ÂÒÍËÏ ÎÓÒÓÒÂÏ, ÍÓÎÂ·ÎÂÚÒfl ÛÊÂ ‚ ÔÂ‰ÂÎ‡ı
ÓÚ 76 ‰Ó 84 ‚ ‡ÁÌ˚ı ÔÓÔÛÎflˆËflı [14, 15]. ùÚÓ ÔÓÁ-
‚ÓÎflÂÚ ËÒÔÓÎ¸ÁÓ‚‡Ú¸ Í‡ËÓÎÓ„Ë˜ÂÒÍËÈ ‡Ì‡ÎËÁ
ÔË Ë‰ÂÌÚËÙËÍ‡ˆËË „Ë·Ë‰Ó‚ ‡ÚÎ‡ÌÚË˜ÂÒÍÓ„Ó ÎÓ-
ÒÓÒfl Ë ÍÛÏÊË. í‡ÍËÂ „Ë·Ë‰˚ Ó·˚˜ÌÓ ‚ÔÓÎÌÂ
ÊËÁÌÂÒÔÓÒÓ·Ì˚, ‡ ËÌÓ„‰‡ Ë ÔÎÓ‰Ó‚ËÚ˚. íÂÏ ÌÂ ÏÂ-
ÌÂÂ ıÓÁflÈÒÚ‚ÂÌÌÓÈ ̂ ÂÌÌÓÒÚË ÓÌË ÌÂ ËÏÂ˛Ú, Ë Í ÚÓ-
ÏÛ ÊÂ ÏÓ„ÛÚ „ÂÌÂÚË˜ÂÒÍË Á‡„flÁÌflÚ¸ ÔËÓ‰Ì˚Â
ÔÓÔÛÎflˆËË. èÓ˝ÚÓÏÛ Á‡‰‡˜‡ Ëı ‚˚fl‚ÎÂÌËfl ‡ÁÎË˜-
Ì˚ÏË ÏÂÚÓ‰‡ÏË ‰ÓÒÚ‡ÚÓ˜ÌÓ ‡ÍÚÛ‡Î¸Ì‡: Ú‡ÍËı ˚·
ËÌÓ„‰‡ ÔÓÎÛ˜‡ÎË ËÒÍÛÒÒÚ‚ÂÌÌÓ, ‡ Ú‡ÍÊÂ Ó·Ì‡Û-
ÊË‚‡ÎË ‚ÂÏfl ÓÚ ‚ÂÏÂÌË ‚ ÔËÓ‰Ì˚ı ÔÓÔÛÎflˆË-
flı (Ó·ÁÓ: [17]).

çËÍ‡ÍËı ÓÔÂ‰ÂÎÂÌÌ˚ı Á‡ÍÓÌÓÏÂÌÓÒÚÂÈ ‚
„ÂÓ„‡ÙË˜ÂÒÍÓÏ ‡ÒÔÂ‰ÂÎÂÌËË ıÓÏÓÒÓÏÌ˚ı ‚‡-
Ë‡ÌÚÓ‚, ‚ ÚÓÏ ˜ËÒÎÂ Ë ÏÂÊ‰Û ÍÓÌÚËÌÂÌÚ‡ÏË, ‚˚-
fl‚ËÚ¸ ÌÂ Û‰‡ÂÚÒfl. çÂÚ ‚˚‡ÊÂÌÌ˚ı ‡ÁÎË˜ËÈ Ë
ÏÂÊ‰Û ÔÓÔÛÎflˆËflÏË, ÔËÌ‡‰ÎÂÊ‡˘ËÏË Í ÔÓıÓ‰-
Ì˚Ï Ë ÓÁÂÌÓ-Â˜Ì˚Ï ÙÓÏ‡Ï. Ç ÚÓ ÊÂ ‚ÂÏfl
‡ÁÎË˜Ëfl ÔÓ ÏÓ‰‡Î¸ÌÓÏÛ Ì‡·ÓÛ ıÓÏÓÒÓÏ ÏÂÊ‰Û
ÌÂÍÓÚÓ˚ÏË „ÂÓ„‡ÙË˜ÂÒÍË Û‰‡ÎÂÌÌ˚ÏË ËÎË ËÁÓ-
ÎËÓ‚‡ÌÌ˚ÏË ÔÓÔÛÎflˆËflÏË ‚˚ÒÚÛÔ‡˛Ú ËÌÓ„‰‡

* ÇÚÓÛ˛ ˜‡ÒÚ¸ Ó·ÁÓ‡ ÒÏ.: ÉÂÌÂÚËÍ‡. 2007. í. 43. ‹ 4.

‚ÔÓÎÌÂ ÓÚ˜ÂÚÎË‚Ó, ÔË˜ÂÏ ‰‡ÊÂ ÚÓ„‰‡, ÍÓ„‰‡ ‰‚Â
ËÁÓÎËÓ‚‡ÌÌ˚Â ÔÓÔÛÎflˆËË Ó·ËÚ‡˛Ú ‚ ÔÂ‰ÂÎ‡ı
Ó‰ÌÓÈ Â˜ÌÓÈ ÒËÒÚÂÏ˚ [11].

è‡ÍÚË˜ÂÒÍÓÂ ËÒÔÓÎ¸ÁÓ‚‡ÌËÂ ıÓÏÓÒÓÏÌ˚ı
Ï‡ÍÂÓ‚ Ó˜ÂÌ¸ Ó„‡ÌË˜ÂÌÓ Ë ‚ Ì‡ÒÚÓfl˘ÂÂ ‚ÂÏfl
‚ ÔÓÔÛÎflˆËÓÌÌ˚ı ËÒÒÎÂ‰Ó‚‡ÌËflı Ëı ÔÓ˜ÚË ÌÂ ËÒ-
ÔÓÎ¸ÁÛ˛Ú. íÂÏ ÌÂ ÏÂÌÂÂ Ò Ëı ÔÓÏÓ˘¸˛ Û‰‡ÎÓÒ¸
ÔÓÍ‡Á‡Ú¸, ˜ÚÓ ÎÓÒÓÒË ËÁ òÓÚÎ‡Ì‰ËË, ‚ÒÂÎÂÌÌ˚Â ‚
ÂÍË àÒÔ‡ÌËË, ‚˚ÊË‚‡˛Ú ‚ ˝ÚËı ÂÍ‡ı ıÛÊÂ, ˜ÂÏ
“ÏÂÒÚÌ˚Â” ˚·˚ [18]. èÓÁÊÂ ˝ÚÓÚ Ù‡ÍÚ ·˚Î ÔÓ‰-
Ú‚ÂÊ‰ÂÌ ËÒÒÎÂ‰Ó‚‡ÌËflÏË Ò ÔËÏÂÌÂÌËÂÏ ÏÓÎÂ-
ÍÛÎflÌ˚ı Ï‡ÍÂÓ‚ (ÒÏ. ÌËÊÂ).

ê‡ÁÌÓÓ·‡ÁËÂ Ì‡ ÛÓ‚ÌÂ ·ÂÎÍÓ‚

èÓ Ò‡‚ÌÂÌË˛ Ò Í‡ËÓÎÓ„Ë˜ÂÒÍËÏ ‡Ì‡ÎËÁÓÏ
‡Ì‡ÎËÁ ·ÂÎÍÓ‚ Ó·Î‡‰‡ÂÚ ÒÛ˘ÂÒÚ‚ÂÌÌÓ ·ÓÎÂÂ ‚˚ÒÓ-
ÍÓÈ ‡ÁÂ¯‡˛˘ÂÈ ÒÔÓÒÓ·ÌÓÒÚ¸˛. éÌ ÏÂÌÂÂ ÚÛ-
‰ÓÂÏÓÍ Ë ÔÓÁ‚ÓÎflÂÚ ‡Ì‡ÎËÁËÓ‚‡Ú¸ ·ÓÎ¸¯ËÂ ‚˚-
·ÓÍË Ï‡ÚÂË‡Î‡ ÔÓ ÌÂÒÍÓÎ¸ÍËÏ „ÂÌÂÚË˜ÂÒÍËÏ
Ï‡ÍÂ‡Ï Ó‰ÌÓ‚ÂÏÂÌÌÓ. Ç ËÒÒÎÂ‰Ó‚‡ÌËflı, Ò‚fl-
Á‡ÌÌ˚ı Ò Á‡‰‡˜‡ÏË ÒËÒÚÂÏ‡ÚËÍË, ‡ Ú‡ÍÊÂ ‚ ÔÓÔÛÎfl-
ˆËÓÌÌÓ-„ÂÌÂÚË˜ÂÒÍËı ËÒÒÎÂ‰Ó‚‡ÌËflı Ì‡¯ÂÎ ÔË-
ÏÂÌÂÌËÂ ‡Ì‡ÎËÁ ‡ÎÎÓÁËÏÓ‚ – ‡ÎÎÂÎ¸Ì˚ı ‚‡Ë‡Ì-
ÚÓ‚ ·ÂÎÍÓ‚ [1]. èË ˝ÚÓÏ ÔÓ‰ ‡ÎÎÂÎ¸Ì˚ÏË
‚‡Ë‡ÌÚ‡ÏË ‚ ‰‡ÌÌÓÏ ‚Ë‰Â ‡Ì‡ÎËÁ‡ ÔÓÌËÏ‡˛Ú ·ÂÎ-
ÍË, ÍÓ‰ËÛÂÏ˚Â Ó‰ÌËÏ Ë ÚÂÏ ÊÂ „ÂÌÂÚË˜ÂÒÍËÏ ÎÓ-
ÍÛÒÓÏ ÌÂ ÚÓÎ¸ÍÓ Û Ó‰ÌÓ„Ó ‚Ë‰‡, ÌÓ Ë Û ‡ÁÌ˚ı, ÒË-
ÒÚÂÏ‡ÚË˜ÂÒÍË ·ÎËÁÍËı ‚Ë‰Ó‚.

ê‡ÁÎË˜Ëfl ÏÂÊ‰Û ·ÎËÁÍÓÓ‰ÒÚ‚ÂÌÌ˚ÏË ‚Ë‰‡ÏË
ÅÎ‡„Ó‰‡fl ‡ÎÎÓÁËÏÌÓÏÛ ‡Ì‡ÎËÁÛ ÔÓfl‚ËÎÒfl Ì‡-

‰ÂÊÌ˚È Ë ‰ÓÒÚÛÔÌ˚È ÒÔÓÒÓ· ÓÚÎË˜‡Ú¸ ‡ÚÎ‡ÌÚË˜Â-
ÒÍÓ„Ó ÎÓÒÓÒfl ÓÚ ·ÎËÁÍÓ„Ó ‚Ë‰‡ – ÍÛÏÊË. Ç ÌÂÍÓÚÓ-
˚ı ÎÓÍÛÒ‡ı Û ˝ÚËı ‚Ë‰Ó‚ ÙËÍÒËÓ‚‡Ì˚ ‡ÁÌ˚Â
‡ÎÎÂÎ¸Ì˚Â ‚‡Ë‡ÌÚ˚ ÙÂÏÂÌÚÓ‚, ‡ ‰Îfl ‰Û„Ëı ÎÓ-
ÍÛÒÓ‚ Ì‡·Ó˚ ‡ÎÎÂÎÂÈ, ı‡‡ÍÚÂÌ˚Â ‰Îfl Í‡Ê‰Ó„Ó
ËÁ ‚Ë‰Ó‚, ÌÂ ÒÓ‚Ô‡‰‡˛Ú (ÔÓ Í‡ÈÌÂÈ ÏÂÂ, ‚ ÏÂÒÚ‡ı
ÒËÏÔ‡ÚË˜ÂÒÍÓ„Ó Ó·ËÚ‡ÌËfl).

Ç ‡ÁÌÓÂ ‚ÂÏfl ‰Îfl ‡ÒÔÓÁÌ‡‚‡ÌËfl ‡ÚÎ‡ÌÚË˜Â-
ÒÍÓ„Ó ÎÓÒÓÒfl Ë ÍÛÏÊË, ‡ Ú‡ÍÊÂ „Ë·Ë‰Ó‚ ÏÂÊ‰Û
ÌËÏË ËÒÔÓÎ¸ÁÓ‚‡ÎË ˝ÎÂÍÚÓÙÓÂÚË˜ÂÒÍÓÂ ‡Á‰Â-
ÎÂÌËÂ ‚ „ÂÎÂ Ò‡Ï˚ı ‡ÁÌ˚ı ·ÂÎÍÓ‚. ä Ëı ˜ËÒÎÛ ÓÚ-
ÌÓÒflÚÒfl ÙÂÏÂÌÚ˚: ˝ÒÚÂ‡Á‡ (ÎÓÍÛÒ EST-2*), „Î˛-
ÍÓÁÓÙÓÒÙ‡ÚËÁÓÏÂ‡Á‡ (ÎÓÍÛÒ˚ GPI-B1* Ë GPI-A*,
ÍÓÚÓ˚Â ‡ÌÂÂ Ó·ÓÁÌ‡˜‡ÎË Í‡Í GPI-1* Ë GPI-3*),
ÙÓÒÙÓ„Î˛ÍÓÏÛÚ‡Á‡ (PGM-1*, PGM-2*), ÒÛÔÂÓÍ-
ÒË‰‰ËÒÏÛÚ‡Á‡ (sSOD-1*, ‡ÌÂÂ SOD*), ÍÒ‡ÌÚËÌ‰Â„Ë‰-
Ó„ÂÌ‡Á‡ (XDH*), Ï‡ÎËÍ-˝ÌÁËÏ (sMEP-2*, ‡ÌÂÂ
MEP-3,4*), ˝ÒÚÂ‡Á‡ Ñ (ESTD*), ÙÓÏ‡Î¸‰Â„Ë‰‰Â-
„Ë‰Ó„ÂÌ‡Á‡ (FDHG*), ÙÓÒÙÓ„ÎËˆÂ‡ÚÍËÌ‡Á‡
(PGK-2*), Ï‡ÌÌÓÁÓÙÓÒÙ‡ÚËÁÓÏÂ‡Á‡ (MPI*), ‡ Ú‡Í-
ÊÂ ·ÂÎÓÍ Ú‡ÌÒÙÂËÌ (TF*) (ÒÒ˚ÎÍË ÒÏ.: [17]).

èÓÏËÏÓ ÔÂÂ˜ËÒÎÂÌÌ˚ı Ò ˆÂÎ¸˛ ‚˚fl‚ÎÂÌËfl „Ë-
·Ë‰Ó‚ ÏÂÊ‰Û ‡ÚÎ‡ÌÚË˜ÂÒÍËÏ ÎÓÒÓÒÂÏ Ë ÍÛÏÊÂÈ
ÔË„Ó‰Ì˚, ÔÓ-‚Ë‰ËÏÓÏÛ, ÙÛÏ‡‡Ú„Ë‰‡Ú‡Á‡, ˝ÍÒ-
ÔÂÒÒËÛ˛˘‡flÒfl ‚ Ï˚¯ˆ‡ı (ÎÓÍÛÒ FH-2,3*), ÓÍÚ‡-



ÉÖçÖíàäÄ      ÚÓÏ 43      ‹ 3      2007

ÉÖçÖíàóÖëäàÖ åÄêäÖêõ Ç èéèìãüñàéççõï àëëãÖÑéÇÄçàüï. I. 295

ÌÓÎ‰Â„Ë‰Ó„ÂÌ‡Á‡ (ODH*) ÔÂ˜ÂÌË [19], ËÁÓˆËÚ‡Ú‰Â-
„Ë‰Ó„ÂÌ‡Á‡, ̋ ÍÒÔÂÒÒËÛ˛˘‡flÒfl ‚ „Î‡ÁÛ (sIDHP-1*),
‡ Ú‡ÍÊÂ Ô‡‡-‡Î¸·ÛÏËÌ ÍÓ‚Ë (PALB*) [20]. ùÎÂÍ-
ÚÓÙÓÂÚË˜ÂÒÍËÈ ÒÔÂÍÚ Á‡Ô‡ÒÌ˚ı ·ÂÎÍÓ‚ flÈˆÂ-
ÍÎÂÚÍË ÔÓÁ‚ÓÎflÂÚ ÛÒÚ‡ÌÓ‚ËÚ¸ ‚Ë‰Ó‚Û˛ ÔËÌ‡‰-
ÎÂÊÌÓÒÚ¸ Ï‡ÚÂË [21]. 

åÂÊÍÓÌÚËÌÂÌÚ‡Î¸Ì˚Â, ÏÂÊÔÓÔÛÎflˆËÓÌÌ˚Â 
Ë ‚ÌÛÚËÔÓÔÛÎflˆËÓÌÌ˚Â ‡ÁÎË˜Ëfl 

òËÓÍÓÂ ÔËÏÂÌÂÌËÂ ‡ÎÎÓÁËÏÌÓ„Ó ‡Ì‡ÎËÁ‡
‰Îfl ‚˚fl‚ÎÂÌËfl „Ë·Ë‰Ó‚ ‚ÓÁÏÓÊÌÓ, ‚ ÚÓÏ ˜ËÒÎÂ,
·Î‡„Ó‰‡fl ÚÓÏÛ, ˜ÚÓ ‡ÚÎ‡ÌÚË˜ÂÒÍËÈ ÎÓÒÓÒ¸ fl‚Îfl-
ÂÚÒfl ÏÓÎÓ‰˚Ï Ë ÓÚÌÓÒËÚÂÎ¸ÌÓ ÌËÁÍÓÔÓÎËÏÓÙ-
Ì˚Ï ‚Ë‰ÓÏ, Û ÍÓÚÓÓ„Ó ÏÌÓ„Ó ‡ÎÎÓÁËÏÌ˚ı ÎÓÍÛ-
ÒÓ‚, ËÏÂ˛˘Ëı ÚÓÎ¸ÍÓ Ó‰ËÌ ‡ÎÎÂÎ¸. èÓ ÔÓÍ‡Á‡ÚÂ-
Î˛ ÒÂ‰ÌÂÈ „ÂÚÂÓÁË„ÓÚÌÓÒÚË ‰Îfl ‚Ë‰‡ ‚ ˆÂÎÓÏ ÓÌ
ÛÒÚÛÔ‡ÂÚ Í‡Í ÍÛÏÊÂ, Ú‡Í Ë ÚËıÓÓÍÂ‡ÌÒÍËÏ ÎÓÒÓ-
ÒflÏ [19, 22]. 

é‰Ì‡ÍÓ ÔÓ ˝ÚÓÈ ÊÂ ÔË˜ËÌÂ ÒÔÂÍÚ ·ÂÎÍÓ‚˚ı
Ï‡ÍÂÓ‚, ËÒÔÓÎ¸ÁÛÂÏ˚ı ‰Îfl ı‡‡ÍÚÂËÒÚËÍË
‚ÌÛÚË‚Ë‰Ó‚Ó„Ó ‡ÁÌÓÓ·‡ÁËfl, Û ‡ÚÎ‡ÌÚË˜ÂÒÍÓ„Ó
ÎÓÒÓÒfl ÌÂ Ó˜ÂÌ¸ ¯ËÓÍ, ıÓÚfl ÓÒÌÓ‚Ì‡fl ‰ÓÎfl „ÂÌÂ-
ÚË˜ÂÒÍÓ„Ó ‡ÁÌÓÓ·‡ÁËfl ÔËıÓ‰ËÚÒfl ËÏÂÌÌÓ Ì‡
‡ÁÌÓÓ·‡ÁËÂ ‚ÌÛÚË ÔÓÔÛÎflˆËÈ (ÓÍÓÎÓ 70–75%).
íÓÎ¸ÍÓ ÔÓ 15–20% ÓÚ Ó·˘ÂÈ ‚‡Ë‡·ÂÎ¸ÌÓÒÚË ·ÂÎ-
ÍÓ‚ ÔËıÓ‰ËÚÒfl Ì‡ ‰ÓÎ˛ ÏÂÊÔÓÔÛÎflˆËÓÌÌ˚ı Ë
ÏÂÊÍÓÌÚËÌÂÌÚ‡Î¸Ì˚ı ‡ÁÎË˜ËÈ [22].

ç‡ Ô‡ÍÚËÍÂ ‰Îfl ı‡‡ÍÚÂËÒÚËÍË ÔÓÔÛÎflˆËÈ
ËÒÔÓÎ¸ÁÛ˛Ú, Í‡Í Ô‡‚ËÎÓ, ÚÓÎ¸ÍÓ ‰Â‚flÚ¸ ÎÓÍÛÒÓ‚
(‰‡ÎÂÂ – ı‡‡ÍÚÂËÒÚË˜ÂÒÍËÂ ÎÓÍÛÒ˚): sAAT-4*,
ESTD*, FLABAD*, IDDH-1*, IDDH-2*, sIDHP-3*,
sMDH-B1,2*, mMEP-2* Ë TPI-3*, ‰Îfl ÍÓÚÓ˚ı ‡Î¸-
ÚÂÌ‡ÚË‚Ì˚Â ‡ÎÎÂÎË Ó·Ì‡ÛÊÂÌ˚ ‚ ·ÓÎ¸¯ËÌÒÚ‚Â
ÔÓÔÛÎflˆËÈ ‚Ë‰‡. äÓÏÂ ÚÓ„Ó, ˝ÚË ÎÓÍÛÒ˚ ‚˚ÒÓÍÓ-
ÔÓÎËÏÓÙÌ˚: ÒÛ˘ÂÒÚ‚Û˛Ú ÔÓÔÛÎflˆËË, ‚ ÍÓÚÓ˚ı
˜‡ÒÚÓÚ‡ ‡Î¸ÚÂÌ‡ÚË‚Ì˚ı ‡ÎÎÂÎÂÈ ‰Îfl Í‡Ê‰Ó„Ó ËÁ
ÌËı ÔÂ‚˚¯‡ÂÚ 10%. Ç˚ÒÓÍÓÔÓÎËÏÓÙÌ˚ÏË fl‚-
Îfl˛ÚÒfl, ÔÓ-‚Ë‰ËÏÓÏÛ, Ú‡ÍÊÂ ÎÓÍÛÒ˚ mME*, PER*
Ë ·ÂÎÍÓ‚˚È ÎÓÍÛÒ íF*, ÌÓ ÓÌË ÎË·Ó ÔÎÓıÓ ËÁÛ˜Â-
Ì˚, ÎË·Ó ËÒÔÓÎ¸ÁÛ˛ÚÒfl ‰Îfl ‡Ì‡ÎËÁ‡ ÚÓÎ¸ÍÓ ‚ Â‰Ë-
ÌË˜Ì˚ı Î‡·Ó‡ÚÓËflı, ‡ ÔÓÚÓÏÛ ‰‡ÌÌ˚Â ÔÓ ÌËÏ ÌÂ
‚ÒÂ„‰‡ ÏÓ„ÛÚ ·˚Ú¸ ËÒÔÓÎ¸ÁÓ‚‡Ì˚ ‰Îfl ¯ËÓÍËı
Ó·Ó·˘ÂÌËÈ. Ç Ú‡·ÎËˆÂ ÔË‚Â‰ÂÌ ÔÓÎÌ˚È ÒÔËÒÓÍ
ÎÓÍÛÒÓ‚, ‰Îfl ÍÓÚÓ˚ı Û ‡ÚÎ‡ÌÚË˜ÂÒÍÓ„Ó ÎÓÒÓÒfl
ÓÔËÒ‡Ì˚ ‡Î¸ÚÂÌ‡ÚË‚Ì˚Â ‡ÎÎÂÎË.

åÂÊÍÓÌÚËÌÂÌÚ‡Î¸Ì˚Â ‡ÁÎË˜Ëfl

àÁ ‰‡ÌÌ˚ı, ÔÂ‰ÒÚ‡‚ÎÂÌÌ˚ı ‚ Ú‡·ÎËˆÂ, ÒÎÂ‰Û-
ÂÚ, ˜ÚÓ ÔÓ ·ÓÎ¸¯ËÌÒÚ‚Û ÎÓÍÛÒÓ‚ ‡ÚÎ‡ÌÚË˜ÂÒÍËÂ
ÎÓÒÓÒË ÇÓÒÚÓ˜ÌÓ„Ó Ë á‡Ô‡‰ÌÓ„Ó ÔÓ·ÂÂÊËÈ ÄÚ-
Î‡ÌÚË˜ÂÒÍÓ„Ó ÓÍÂ‡Ì‡ ‡ÁÎË˜‡˛ÚÒfl Ï‡ÎÓ. ÇÓ ‚Òfl-
ÍÓÏ ÒÎÛ˜‡Â ËÌÚÂ„‡Î¸Ì˚Â ı‡‡ÍÚÂËÒÚËÍË „ÂÌÂ-
ÚË˜ÂÒÍÓ„Ó ‡ÁÌÓÓ·‡ÁËfl ÔÂÂÍ˚‚‡˛ÚÒfl ‰Îfl
·ÓÎ¸¯ËÌÒÚ‚‡ ·ÂÎÍÓ‚ ‚ ̄ ËÓÍÓÏ ‰Ë‡Ô‡ÁÓÌÂ. è‡‚-
‰‡, ‰Îfl ÌÂÍÓÚÓ˚ı ÌËÁÍÓÔÓÎËÏÓÙÌ˚ı ÎÓÍÛÒÓ‚

ËÏÂ˛˘ËÂÒfl Ò‚Â‰ÂÌËfl Í‡ÈÌÂ ÓÚ˚‚Ó˜Ì˚: ÎÓÍÛÒ˚
·˚ÎË ËÒÒÎÂ‰Ó‚‡Ì˚ ÚÓÎ¸ÍÓ ‰Îfl ÓÚ‰ÂÎ¸Ì˚ı ÔÓÔÛÎfl-
ˆËÈ, ËÌÓ„‰‡ ÚÓÎ¸ÍÓ Ó‰ÌÓ„Ó ËÁ ÍÓÌÚËÌÂÌÚÓ‚.

åÂÊÍÓÌÚËÌÂÌÚ‡Î¸Ì˚Â ‡ÁÎË˜Ëfl ‚˚‡ÊÂÌ˚
‚ÔÓÎÌÂ ÓÚ˜ÂÚÎË‚Ó ÔÓ ÎÓÍÛÒ‡Ï PGM-1r*, sMDH-B1*,
mME*, ‡ Ú‡ÍÊÂ, ÔÓ-‚Ë‰ËÏÓÏÛ, ÔÓ sAAT-4* Ë TF*,
ÓÚ˜‡ÒÚË ESTD*.

í‡Í, ‰Îfl ‡ÚÎ‡ÌÚË˜ÂÒÍÓ„Ó ÎÓÒÓÒfl ëÂ‚ÂÌÓÈ
ÄÏÂËÍË ÔÓÍ‡Á‡Ì ÔÓÎËÏÓÙËÁÏ ÔÓ Â„ÛÎflÚÓÌÓ-
ÏÛ ÎÓÍÛÒÛ ÙÓÒÙÓ„Î˛ÍÓÏÛÚ‡Á˚ – PGM-1r*. ÄÎ-
ÎÂÎ¸ *Q0, ÓÚ‚Â˜‡˛˘ËÈ Á‡ ÔÓÌËÊÂÌËÂ ‡ÍÚË‚ÌÓÒÚË
ÙÂÏÂÌÚ‡ [47], ‚ÒÚÂ˜‡ÂÚÒfl ‚Ó ‚ÒÂı ËÒÒÎÂ‰Ó‚‡Ì-
Ì˚ı ÔÓÔÛÎflˆËflı á‡Ô‡‰ÌÓ„Ó ÔÓ·ÂÂÊ¸fl ÄÚÎ‡ÌÚË-
ÍË Ò ‚˚ÒÓÍÓÈ ̃ ‡ÒÚÓÚÓÈ, ÌÓ ‰Ó ÒËı ÔÓ ÌÂ ·˚Î Ó·Ì‡-
ÛÊÂÌ Û ÎÓÒÓÒÂÈ Â‚ÓÔÂÈÒÍËı ÔÓÔÛÎflˆËÈ.

ãÓÍÛÒ Ï‡Î‡Ú‰Â„Ë‰Ó„ÂÌ‡Á˚ sMDH-B1* ÔÓÎË-
ÏÓÙÂÌ ‚ ÔÓÔÛÎflˆËflı Í‡Í Ö‚ÓÔ˚, Ú‡Í Ë ÄÏÂË-
ÍË, ÔË˜ÂÏ Ë ‚ ÚÂı, Ë ‚ ‰Û„Ëı Ò ÌÂ·ÓÎ¸¯ÓÈ ˜‡ÒÚÓ-
ÚÓÈ ‚ÒÚÂ˜‡ÂÚÒfl ‡ÎÎÂÎ¸ *75. é‰Ì‡ÍÓ ‚Ó ‚ÒÂı ËÒ-
ÒÎÂ‰Ó‚‡ÌÌ˚ı ÒÂ‚ÂÓ‡ÏÂËÍ‡ÌÒÍËı ÔÓÔÛÎflˆËflı
‚ÒÚÂ˜‡ÂÚÒfl Ë ‰Û„ÓÈ ‡Î¸ÚÂÌ‡ÚË‚Ì˚È ‡ÎÎÂÎ¸ –
*120, Ë ‚Ó ÏÌÓ„Ëı ÒÎÛ˜‡flı ÓÌ ÔÂÓ·Î‡‰‡ÂÚ ‰‡ÊÂ
Ì‡‰ ‡ÎÎÂÎÂÏ *100. Ç ÓÚ‰ÂÎ¸Ì˚ı ÔÓÔÛÎflˆËflı ÇÓ-
ÒÚÓ˜ÌÓÈ ÄÚÎ‡ÌÚËÍË ‡ÎÎÂÎ¸ *120 ‚ÒÚÂ˜‡ÂÚÒfl Â‰Ë-
ÌË˜ÌÓ, ‚ ·ÓÎ¸¯ËÌÒÚ‚Â – ÓÚÒÛÚÒÚ‚ÛÂÚ.

ÇÂÒÔÛ Ë å‡ÍÍ‡ÚË [41] ËÒÒÎÂ‰Ó‚‡ÎË ‡ÒÔÓ-
ÒÚ‡ÌÂÌËÂ ‡Î¸ÚÂÌ‡ÚË‚Ì˚ı ‡ÎÎÂÎÂÈ mME*80 Ë
mME*110 çÄÑ-Á‡‚ËÒËÏÓ„Ó Ï‡ÎËÍ-˝ÌÁËÏ‡ Ì‡
·ÓÎ¸¯ÂÈ ˜‡ÒÚË ‡Â‡Î‡ ‡ÚÎ‡ÌÚË˜ÂÒÍÓ„Ó ÎÓÒÓÒfl
(75 ÔÓÔÛÎflˆËÈ ÔÓ Ó·Â ÒÚÓÓÌ˚ ÄÚÎ‡ÌÚËÍË) Ë Ó·-
Ì‡ÛÊËÎË, ˜ÚÓ “ÏÂ‰ÎÂÌÌ˚È” ‡ÎÎÂÎ¸ ˝ÚÓ„Ó ÙÂ-
ÏÂÌÚ‡ Ó·˚˜ÌÓ ÔËÒÛÚÒÚ‚ÛÂÚ ÒÓ ÁÌ‡˜ËÚÂÎ¸ÌÓÈ ˜‡-
ÒÚÓÚÓÈ ‚ ‡ÏÂËÍ‡ÌÒÍËı, ÌÓ ÌÂ ‚ Â‚ÓÔÂÈÒÍËı ÔÓÔÛ-
ÎflˆËflı ‚Ë‰‡. “Å˚ÒÚ˚È” ‡ÎÎÂÎ¸ ‚ ÔÓÔÛÎflˆËflı
Á‡Ô‡‰ÌÓÈ ˜‡ÒÚË ‡Â‡Î‡ ÌÂ ‚ÒÚÂ˜‡ÂÚÒfl, ‡ ‚ ‚ÓÒÚÓ˜-
ÌÓÈ ÔËÒÛÚÒÚ‚ÛÂÚ Â‰ËÌË˜ÌÓ, Í‡Í Ë “ÏÂ‰ÎÂÌÌ˚È”
‡ÎÎÂÎ¸.

Ñ‡ÌÌ˚Â ‰Îfl ÎÓÍÛÒ‡ sAAT-4* ÌÂÒÍÓÎ¸ÍÓ ÔÓÚË-
‚ÓÂ˜Ë‚˚. í‡Í, fl‰ ‡‚ÚÓÓ‚ (ÒÏ. ÎËÚÂ‡ÚÛÌ˚Â ËÒ-
ÚÓ˜ÌËÍË ‚ Ú‡·ÎËˆÂ), ‚ ˜‡ÒÚÌÓÒÚË ÇÂÒÔÛ [27, 35, 36],
ÍÓÚÓ˚È ËÁÛ˜ËÎ ÏÌÓ„Ó ÔÓÔÛÎflˆËÈ Í‡Í Ö‚ÓÔ˚,
Ú‡Í Ë ëÂ‚ÂÌÓÈ ÄÏÂËÍË, ÒÓÓ·˘‡˛Ú Ó ‚˚ÒÓÍÓÈ
˜‡ÒÚÓÚÂ ‡ÎÎÂÎfl *50 ‚ ‡ÏÂËÍ‡ÌÒÍËı ÔÓÔÛÎflˆËflı,
ÌÓ ÎË·Ó ÌÂ Ó·Ì‡ÛÊË‚‡˛Ú ‚ ÌËı ‡ÎÎÂÎfl *25, ÎË·Ó
Ó˜ÂÌ¸ Â‰ÍÓ Â„ËÒÚËÛ˛Ú Â„Ó Ò Í‡ÈÌÂ ÌËÁÍÓÈ
˜‡ÒÚÓÚÓÈ. Ç ÚÓ ÊÂ ‚ÂÏfl ëÚÓÎ¸ [33] ÔË Ò‡‚ÌÂÌËË
ÔÓÔÛÎflˆËÈ ‰‚Ûı ÍÓÌÚËÌÂÌÚÓ‚ ÛÍ‡Á‡Î Ì‡ ¯ËÓÍÓÂ
‡ÒÔÓÒÚ‡ÌÂÌËÂ ‚ ‡ÏÂËÍ‡ÌÒÍËı ÔÓÔÛÎflˆËflı ‡Î-
ÎÂÎfl *25, ÌÓ ÌÂ Ì‡¯ÂÎ ‚ ÌËı ‡ÎÎÂÎfl *50. åÓÊÌÓ
ÔÂ‰ÔÓÎÓÊËÚ¸, ˜ÚÓ ‡ÒıÓÊ‰ÂÌËÂ ‰‡ÌÌ˚ı ëÚÓÎfl Ò
‰‡ÌÌ˚ÏË ‰Û„Ëı ‡‚ÚÓÓ‚ Ó·˙flÒÌflÂÚÒfl ÚÂıÌË˜Â-
ÒÍÓÈ Ó¯Ë·ÍÓÈ, ÔÓ˝ÚÓÏÛ ‚ Ú‡·ÎËˆÂ ‰‡ÌÌ˚Â ‰Îfl ÎÓ-
ÍÛÒ‡ sAAT-4* ÔË‚Ó‰flÚÒfl ·ÂÁ Û˜ÂÚ‡ ˝ÚÓÈ ‡·ÓÚ˚
ëÚÓÎfl [33].

àÁ ‰‡ÌÌ˚ı ÔÓ ‰Ë‡Ô‡ÁÓÌÛ ˜‡ÒÚÓÚ ‚ÒÚÂ˜‡ÂÏÓÒÚË
ÏËÌÓÌ˚ı ‡ÎÎÂÎÂÈ ÎÓÍÛÒ‡ sAAT-4*, ÔË‚Â‰ÂÌÌ˚ı
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ëÔËÒÓÍ ÎÓÍÛÒÓ‚, ‰Îfl ÍÓÚÓ˚ı Û Salmo salar L. ÓÔËÒ‡Ì˚ ‡Î¸ÚÂÌ‡ÚË‚Ì˚Â ‡ÎÎÂÎË

E.C. NO. îÂÏÂÌÚ 
óÂÚ‚Â-
ÚË˜Ì‡fl 

ÒÚÛÍÚÛ‡

íÍ‡Ì¸,
‚ ÍÓÚÓÓÈ 

˝ÍÒÔÂÒÒËÛ-
ÂÚÒfl ÎÓÍÛÒ

ãÓÍÛÒ˚

ó‡ÒÚÓ
ËÒÔÓÎ¸ÁÛÂ-

Ï˚Â
ÒËÌÓÌËÏ˚

ÄÎÎÂÎË

ó‡ÒÚÓÚ‡
‚ÒÚÂ˜‡ÂÏÓÒÚË 

ÏËÌÓÌ˚ı
‡ÎÎÂÎÂÈ

‚ ÔÓÔÛÎflˆËflı 
Ö‚ÓÔ˚

ãËÚÂ‡ÚÛÌ˚Â 
ËÒÚÓ˜ÌËÍË
(Ö‚ÓÔ‡)

ó‡ÒÚÓÚ‡
‚ÒÚÂ˜‡ÂÏÓÒÚË 

ÏËÌÓÌ˚ı
‡ÎÎÂÎÂÈ

‚ ÔÓÔÛÎflˆËflı 
ëÂ‚ÂÌÓÈ
ÄÏÂËÍË

ãËÚÂ‡ÚÛÌ˚Â 
ËÒÚÓ˜ÌËÍË
(ëÂ‚ÂÌ‡fl 
ÄÏÂËÍ‡)

3.5.4.4. Ä‰ÂÌÓÁËÌ‰Â‡-
ÏËÌ‡Á‡ åÓÌÓÏÂ èÂ˜ÂÌ¸ ADA-2* – *90 0.000–0.028 [23] 0.000 [24]

4.2.1.3. ÄÍÓÌËÚ‡Á‡ (‡ÍÓ-
ÌËÚ‡Ú„Ë‰‡Ú‡Á‡) åÓÌÓÏÂ èÂ˜ÂÌ¸ sAH* – *80 0.000–0.010 [25] 0.000 [25]

1.1.1.1 ÄÎÍÓ„ÓÎ¸‰Â„Ë‰-
Ó„ÂÌ‡Á‡ ÑËÏÂ èÂ˜ÂÌ¸ ADH* – *–50 (*50) 0.000–0.030 [25] 0.000 [25]

2.6.1.1 ÄÒÔ‡Ú‡Ú‡ÏË-
ÌÓÚ‡ÌÒÙÂ‡Á‡ ÑËÏÂ

å˚¯ˆ˚ mAAT-1,2*
mAAT-1*; 
mAAT-2*; 
AAT-1,2*

*Q0 0.000–0.014 [26] – –

å˚¯ˆ˚, 
ÒÂ‰ˆÂ sAAT-1*

sAAT-1,2*; 
AAT-1*;
AAT-1,2*

*50 0.000 [20] 0.000–0.150 [20, 24, 27]

*130 0.000–0.011 [28] 0.800 [20]

ÉÎ‡Á sAAT-3* AAT-3* *83 0.000–0.010 [28] – –

èÂ˜ÂÌ¸ sAAT-4*

AAT-4*;
ÄAT-3*;
sAAT-3*; 
AATs-2*

*50 0.000–0.620 [16, 23, 25, 26, 
28–34] 0.631–1.000 [25, 27, 35–37]

*25 0.000–0.500 [16, 23, 25, 26, 
28–33] 0.000–0.005 [27]

4.4.1.5
ÉÎËÓÍÒ‡Î‡Á‡ I 
(Î‡ÍÚÓÎ„ÎÛÚ‡ÚË-
ÓÌÎË‡Á‡)

ÑËÏÂ å˚¯ˆ˚ GLO* LGL* *115 0.000–0.006 [23] – –

1.1.1.8
(ÄÎ¸Ù‡)-„ÎËˆÂ-
ÓÙÓÒÙ‡Ú‰Â„Ë‰-
Ó„ÂÌ‡Á‡

ÑËÏÂ å˚¯ˆ˚ G3PDH*

AGP-1,2*; 
AGP-2*; 
G3PDH-1*; 
G3PDH-2*

*50 0.000–0.007 [33] 0.000 [33]

*130 0.000–0.016 [33] 0.000 [33]

5.3.1.9

ÉÎ˛ÍÓÁÓ-6-ÙÓÒ-
Ù‡ÚËÁÓÏÂ‡Á‡ 
(„Î˛ÍÓÁÓÙÓÒ-
Ù‡ÚËÁÓÏÂ‡Á‡, 
ÙÓÒÙÓ„Î˛ÍÓÁÓ-
ËÁÓÏÂ‡Á‡) 

ÑËÏÂ

å˚¯ˆ˚ GPI-B1*
GPI-1*;
GPI-1,2*;
PGI-1*

*140 0.000 [33] 0.000–0.044 [24, 27, 33, 36]

*185 0.000–0.019 [33, 37] 0.000–0.010 [24, 27, 33]

å˚¯ˆ˚,
ÔÂ˜ÂÌ¸ GPI-Ä* GPI-3*;

PGI-3*
*90 0.000–0.010 [16] 0.000–0.016 [24, 27]

*110 0.000–0.009 [38] 0.000–0.190 [24, 27, 35, 36]
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í‡·ÎËˆ‡.  èÓ‰ÓÎÊÂÌËÂ

E.C. NO. îÂÏÂÌÚ 
óÂÚ‚Â-
ÚË˜Ì‡fl 

ÒÚÛÍÚÛ‡

íÍ‡Ì¸,
‚ ÍÓÚÓÓÈ 

˝ÍÒÔÂÒÒËÛ-
ÂÚÒfl ÎÓÍÛÒ

ãÓÍÛÒ˚
ó‡ÒÚÓ

ËÒÔÓÎ¸ÁÛÂÏ˚Â
ÒËÌÓÌËÏ˚

ÄÎÎÂÎË

ó‡ÒÚÓÚ‡
‚ÒÚÂ˜‡ÂÏÓ-

ÒÚË ÏËÌÓÌ˚ı
‡ÎÎÂÎÂÈ

‚ ÔÓÔÛÎflˆËflı 
Ö‚ÓÔ˚

ãËÚÂ‡ÚÛÌ˚Â 
ËÒÚÓ˜ÌËÍË
(Ö‚ÓÔ‡)

ó‡ÒÚÓÚ‡
‚ÒÚÂ˜‡ÂÏÓÒÚË 

ÏËÌÓÌ˚ı
‡ÎÎÂÎÂÈ

‚ ÔÓÔÛÎflˆËflı 
ëÂ‚ÂÌÓÈ
ÄÏÂËÍË

ãËÚÂ‡ÚÛÌ˚Â 
ËÒÚÓ˜ÌËÍË
(ëÂ‚ÂÌ‡fl 
ÄÏÂËÍ‡)

1.1.1.14

à‰ËÚÓÎ‰Â„Ë‰-
Ó„ÂÌ‡Á‡ (ÒÓ-
·ËÚÓÎ‰Â„Ë‰Ó-
„ÂÌ‡Á‡)

íÂÚ‡ÏÂ

èÂ˜ÂÌ¸ IDDH-1*
ê‡ÌÂÂ SDH-2*; 
‚ èÄÄÉ ̃ ‡ÒÚÓ 
IDDH-2*

*80 0.000–0.320 [16, 25, 26, 28, 
31, 32, 37, 38] 0.000–0.062 [25, 27]

èÂ˜ÂÌ¸ IDDH-2*
ê‡ÌÂÂ SDH-1*; 
‚ èÄÄÉ ̃ ‡ÒÚÓ 
IDDH-1*

*–90 0.000–1.000 [25, 29–33, 37, 
38] 0.400–1.000 [ 20, 24, 25, 27, 

33, 35–37] 

*+X < *100 0.000–0.188 [29] – –

1.1.1.42 àÁÓˆËÚ‡Ú‰Â-
„Ë‰Ó„ÂÌ‡Á‡ ÑËÏÂ

ÉÎ‡Á sIDHP-1 IDHP-2* *160 0.000–0.010 [25] 0.000 [25]

èÂ˜ÂÌ¸, „Î‡Á sIDHP-3*

IDHP-3*; 
sIDHP-2*; 
IDHP-2*; 
IDH-4*

*116 0.000–0.708 [16, 25, 28–32, 
34, 37] 0.000–0.190 [24, 25, 27,

35–37]

2.7.3.2 äÂ‡ÚËÌÍËÌ‡Á‡ ÑËÏÂ å˚¯ˆ˚ CK-Ä2* ëä-2*; ëä-1*
*65 0.000 [20] 0.000–0.012 [24, 27, 35]

*87 0.000 [20] 0.000–0.071 [24, 27]

1.1.1.27 ã‡ÍÚ‡Ú‰Â„Ë‰-
Ó„ÂÌ‡Á‡ íÂÚ‡ÏÂ

å˚¯ˆ˚ LDH-Ä1* LDH-1* *f > *100 0.000–0.003 [20] 0.000 [24]

èÂ˜ÂÌ¸ LDH-B2* LDH-4*

*Q – – 0.000–0.085 [27]

*75 0.000–0.030 [25, 28, 33, 39] 0.000–0.014 [25, 27, 33]

*140 – – 0.000–0.020 [33]

ÉÎ‡Á LDH-ë* LDH-5* *+ï < *100 0.000–0.028 [40] – –

1.1.1.37 å‡Î‡Ú‰Â„Ë‰Ó-
„ÂÌ‡Á‡ ÑËÏÂ

èÂ˜ÂÌ¸, „Î‡Á sMDH-A1* MDH-1* *50, *(–200) 0.000–0.056 [16, 25, 33] 0.000–0.100 [24, 25, 27, 33, 
35, 36]

å˚¯ˆ˚ sMDH-B1*
MDH-B1,2*; 
MDH-3,4*; 
MDH-3*

*75 0.000–0.194 [16, 25, 26, 29, 
31–34, 37] 0.000–0.165 [25, 27, 33, 36, 

37]

*120 0.000–0.020 [16, 25, 26, 29, 
31–33, 37] 0.009–0.888 [24, 25, 27,

35–37] 

1.1.1.39
å‡ÎËÍ-˝ÌÁËÏ 
(çÄÑ-Á‡‚ËÒË-
Ï˚È)

íÂÚ‡ÏÂ å˚¯ˆ˚ mME* åÖ*;
ME-NAD*

*80 0.000–0.020 [25, 41] 0.000–0.541 [25, 27, 41]

*110 0.000–0.160 [41] 0.000 [41]
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E.C. NO. îÂÏÂÌÚ 
óÂÚ‚Â-
ÚË˜Ì‡fl 

ÒÚÛÍÚÛ‡

íÍ‡Ì¸,
‚ ÍÓÚÓÓÈ 

˝ÍÒÔÂÒÒËÛ-
ÂÚÒfl ÎÓÍÛÒ

ãÓÍÛÒ˚

ó‡ÒÚÓ
ËÒÔÓÎ¸ÁÛÂ-

Ï˚Â
ÒËÌÓÌËÏ˚

ÄÎÎÂÎË

ó‡ÒÚÓÚ‡
‚ÒÚÂ˜‡ÂÏÓ-

ÒÚË ÏËÌÓÌ˚ı
‡ÎÎÂÎÂÈ

‚ ÔÓÔÛÎflˆËflı 
Ö‚ÓÔ˚

ãËÚÂ‡ÚÛÌ˚Â 
ËÒÚÓ˜ÌËÍË
(Ö‚ÓÔ‡)

ó‡ÒÚÓÚ‡
‚ÒÚÂ˜‡ÂÏÓÒÚË 

ÏËÌÓÌ˚ı
‡ÎÎÂÎÂÈ

‚ ÔÓÔÛÎflˆËflı 
ëÂ‚ÂÌÓÈ
ÄÏÂËÍË

ãËÚÂ‡ÚÛÌ˚Â 
ËÒÚÓ˜ÌËÍË
(ëÂ‚ÂÌ‡fl 
ÄÏÂËÍ‡)

1.1.1.40
å‡ÎËÍ-˝ÌÁËÏ 
(çÄÑî-Á‡‚ËÒË-
Ï˚È)

íÂÚ‡ÏÂ å˚¯ˆ˚ mMEP-2* MEP-2*;
ME-2* *125 0.000–0.984 [16, 25, 26,

28–32, 37] 0.200–1.000 [24, 25, 27, 35, 
36, 37]

– í‡ÌÒÙÂËÌ åÓÌÓÏÂ ë˚‚ÓÓÚÍ‡ 
ÍÓ‚Ë TF* –

*Tf-2 > *100 0.000–0.125 [23, 40, 42] 0.000 [42, 44, 45]

*Tf-3
(Â‰ÍËÈ) 0.000 [42, 43] 0.000–0.160 [42, 46]

*Tf-4 < *100 0.000 [42] 0.070–0.915 [42, 44–46]

5.3.1.1 íËÓÁÓÙÓÒÙ‡Ú-
ËÁÓÏÂ‡Á‡ ÑËÏÂ èÂ˜ÂÌ¸,

„Î‡Á TPI-3* –
*103 0.000–0.500 [16, 25, 28, 29] 0.000 [25]

*97 0.000–0.030 [25] 0.000 [25]

1.1.1.44 îÓÒÙÓ„Î˛ÍÓÌ‡Ú-
‰Â„Ë‰Ó„ÂÌ‡Á‡ ÑËÏÂ å˚¯ˆ˚ PGDH* PGD* *87 0.000–0.043 [26] – –

5.4.2.2 îÓÒÙÓ„Î˛ÍÓÏÛ-
Ú‡Á‡ åÓÌÓÏÂ

å˚¯ˆ˚,
ÔÂ˜ÂÌ¸ PGM-2* (PGM-1*)

*–120 (*75) 0.000–0.144 [16, 28, 31–34] 0.000 [25, 33]

*–140 0.000–0.010 [28] – –

*45 – – 0.000–0.008 [27]

èÂ˜ÂÌ¸ PGM-1r* PGM1-t* *–Q0 0.000 [25] 0.000–1.000 [24, 25, 27, 36]

1.11.1.7 èÂÓÍÒË‰‡Á‡ åÓÌÓÏÂ èÂ˜ÂÌ¸ PX-2*
PX*; PO*; 
PER*;
PER-2*

*120 0.230–0.640 [30] – –

*140 0.000–0.150 [30] – –

4.1.2.13 îÛÍÚÓÁÓ·ËÙÓÒ-
Ù‡Ú‡Î¸‰ÓÎ‡Á‡ íÂÚ‡ÏÂ ÉÎ‡Á FBALD-3* FBALD-2* *50 0.040–0.480 [16, 25, 28, 29] 0.000–(0.071) [24, 25]

3.1.1.– ùÒÚÂ‡Á‡ åÓÌÓÏÂ èÂ˜ÂÌ¸ EST-5* – *90 0.000–0.070 [28] – –

3.1.–.– ùÒÚÂ‡Á‡ Ñ ÑËÏÂ å˚¯ˆ˚ ESTD* EST-D*; 
ESTD-2* *80 0.000–0.540 [16, 25, 30] 0.990 [25]
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‚ Ú‡·ÎËˆÂ, ÒÎÂ‰ÛÂÚ, ˜ÚÓ Â‚ÓÔÂÈÒÍËÂ Ë ÒÂ‚ÂÓ‡ÏÂ-
ËÍ‡ÌÒÍËÂ ÔÓÔÛÎflˆËË ıÓÓ¯Ó ‡ÁÎË˜ËÏ˚ ÔÓ ‰‡Ì-
ÌÓÏÛ ÎÓÍÛÒÛ. 

àÏÂ˛ÚÒfl ‡·ÓÚ˚, ‚ ÍÓÚÓ˚ı Ó·ÒÛÊ‰‡˛ÚÒfl
ÏÂÊÍÓÌÚËÌÂÌÚ‡Î¸Ì˚Â ‡ÁÎË˜Ëfl Ë ÔÓ ÎÓÍÛÒÛ
Ú‡ÌÒÙÂËÌ‡ TF* [42, 45, 46, 48, 49]. èÓÏËÏÓ Ó·-
˘Â„Ó ‡ÎÎÂÎfl, Ó·ÓÁÌ‡˜‡ÂÏÓ„Ó Ó·˚˜ÌÓ Í‡Í *Tf-1, ‚
ÔÓÔÛÎflˆËflı Ö‚ÓÔ˚ Ì‡È‰ÂÌ ‡ÎÎÂÎ¸ *Tf-2, ‡ ‚ ÔÓÔÛ-
ÎflˆËflı ÄÏÂËÍË Ó·Ì‡ÛÊÂÌ˚ Â‰ÍËÈ ‡ÎÎÂÎ¸ *Tf-3 Ë
¯ËÓÍÓ ‡ÒÔÓÒÚ‡ÌÂÌÌ˚È ‡ÎÎÂÎ¸ *Tf-4. ëÎÂ‰ÛÂÚ
ÓÚÏÂÚËÚ¸, Ó‰Ì‡ÍÓ, ˜ÚÓ Ú‡ÌÒÙÂËÌ˚ ‡ÚÎ‡ÌÚË˜Â-
ÒÍÓ„Ó ÎÓÒÓÒfl, ÓÒÓ·ÂÌÌÓ ÎÓÒÓÒfl Ö‚ÓÔ˚, ËÁÛ˜ÂÌ˚
ÌÂ‰ÓÒÚ‡ÚÓ˜ÌÓ: ËÒÒÎÂ‰Ó‚‡Ì˚ ÚÓÎ¸ÍÓ ÚË ¯‚Â‰ÒÍËÂ
ÔÓÔÛÎflˆËË ·‡ÒÒÂÈÌ‡ Å‡ÎÚËÍË, ‡ Ú‡ÍÊÂ ÌÂÒÍÓÎ¸ÍÓ
ÔÓÔÛÎflˆËÈ ÅËÚ‡ÌÒÍËı ÓÒÚÓ‚Ó‚ Ë àÎ‡Ì‰ËË.
Ñ‡ÌÌ˚ı ÔÓ Ö‚ÓÔÂÈÒÍÓÏÛ ëÂ‚ÂÛ êÓÒÒËË, çÓ‚Â-
„ËË, ‡ÚÎ‡ÌÚË˜ÂÒÍÓÏÛ ÔÓ·ÂÂÊ¸˛ ò‚ÂˆËË ‚ ÎËÚÂ-
‡ÚÛÂ ÌÂ ËÏÂÂÚÒfl. 

åÂÊ‰Û ÚÂÏ ÔÓÔÛÎflˆËË çÓ‚Â„ËË, Ó·ËÚ‡˛˘ËÂ ‚
‡ÈÓÌ‡ı, „‡ÌË˜‡˘Ëı Ò êÓÒÒËÂÈ, ÔÓÔÛÎflˆËË äÓÎ¸-
ÒÍÓ„Ó ÔÓÎÛÓÒÚÓ‚‡ Ë Á‡Ô‡‰ÌÓ„Ó ·ÂÂ„‡ ÅÂÎÓ„Ó ÏÓ-
fl ÓÚÎË˜‡˛ÚÒfl ÓÚ ÔÓÔÛÎflˆËÈ Å‡ÎÚËÈÒÍÓ„Ó ·‡ÒÒÂÈ-
Ì‡, ÅËÚ‡ÌÒÍËı ÓÒÚÓ‚Ó‚ Ë ‰Û„Ëı ‡ÈÓÌÓ‚ Ö‚Ó-
Ô˚ ‰ÓÒÚ‡ÚÓ˜ÌÓ ÒÛ˘ÂÒÚ‚ÂÌÌÓ. íÓÎ¸ÍÓ ‚ ˝ÚÓÏ
‡ÈÓÌÂ ‚ ÔÂ‰ÂÎ‡ı Ö‚ÓÔÂÈÒÍÓ„Ó Â„ËÓÌ‡ ‚ÒÚÂ-
˜‡ÂÚÒfl ‡ÎÎÂÎ¸ ESTD*80, ÍÓÚÓ˚È ·ÎËÁÓÍ Í ÙËÍÒ‡-
ˆËË ‚ ·ÓÎ¸¯ËÌÒÚ‚Â ÔÓÔÛÎflˆËÈ ëÂ‚ÂÌÓÈ ÄÏÂË-
ÍË, ÔË˜ÂÏ ˜‡ÒÚÓÚ‡ ˝ÚÓ„Ó ‡ÎÎÂÎfl ‚ ÌÂÍÓÚÓ˚ı ÔÓ-
ÔÛÎflˆËflı äÓÎ¸ÒÍÓ„Ó ÔÓÎÛÓÒÚÓ‚‡ ‰ÓÒÚ‡ÚÓ˜ÌÓ
‚˚ÒÓÍ‡ [25, 29, 30, 50–52]. èÓfl‚ÎÂÌËÂ ÌÓÒËÚÂÎÂÈ
˝ÚÓ„Ó ‡ÎÎÂÎfl ‚ Å‡ÎÚËÍÂ [25, 53] Ò‚flÁ‡ÌÓ, ÔÓ ‚ÒÂÈ
‚Ë‰ËÏÓÒÚË, Ò ‚ÒÂÎÂÌËÂÏ ‚ Ó‰ÌÛ ËÁ ÂÍ ˝ÚÓ„Ó ·‡Ò-
ÒÂÈÌ‡ ˚· Í‡Ì‡‰ÒÍÓ„Ó ÔÓËÒıÓÊ‰ÂÌËfl. 

ä ÒÓÊ‡ÎÂÌË˛, ÔÓÔÛÎflˆËË Ö‚ÓÔÂÈÒÍÓ„Ó ëÂ‚Â-
‡ êÓÒÒËË ÔÓ˜ÚË ÌÂ ËÒÒÎÂ‰Ó‚‡Ì˚ ÔÓ Ú‡ÍËÏ ı‡‡Í-
ÚÂËÒÚË˜ÂÒÍËÏ ÎÓÍÛÒ‡Ï, Í‡Í FBALD-3*, TPI-3*,
ÎÓÍÛÒÛ TF*, ‡ Ú‡ÍÊÂ ÔÓ ·ÓÎ¸¯ËÌÒÚ‚Û ÌËÁÍÓÔÓÎË-
ÏÓÙÌ˚ı ÎÓÍÛÒÓ‚. ùÚÓ ÔÓÓÈ Á‡ÚÛ‰ÌflÂÚ Ò‡‚ÌÂ-
ÌËÂ ‰‡ÌÌ˚ı ÔÓ ÓÒÒËÈÒÍËÏ ÔÓÔÛÎflˆËflÏ Ò ‰‡ÌÌ˚-
ÏË, ÔÓÎÛ˜ÂÌÌ˚ÏË ‰Îfl ‰Û„Ëı ˜‡ÒÚÂÈ ‡Â‡Î‡.

àÒÒÎÂ‰Ó‚‡ÌËfl Ú‡ÍÓ„Ó Ó‰‡ ‚‡ÊÌ˚, ÔÓÒÍÓÎ¸ÍÛ
ÔÓfl‚ÎflÂÚÒfl ‚ÒÂ ·ÓÎ¸¯Â ‰‡ÌÌ˚ı Ó ÚÓÏ, ̃ ÚÓ ‚ ÔÓÒÎÂ-
ÎÂ‰ÌËÍÓ‚˚È ÔÂËÓ‰ äÓÎ¸ÒÍËÈ ÔÓÎÛÓÒÚÓ‚ Á‡ÒÂ-
ÎflÎÒfl ˚·‡ÏË ËÁ ÚÂı ‡ÁÎË˜Ì˚ı ÎÂ‰ÌËÍÓ‚˚ı Â-
ÙÛ„ËÛÏÓ‚ – ‡ÏÂËÍ‡ÌÒÍÓ„Ó, Á‡Ô‡‰ÌÓ-Â‚ÓÔÂÈÒÍÓ-
„Ó Ë ·‡ÎÚËÈÒÍÓ„Ó. àÏÂÌÌÓ ‚ ˝ÚÓÈ ˜‡ÒÚË ‡Â‡Î‡
Ì‡·Î˛‰‡ÂÚÒfl Ì‡Ë·ÓÎ¸¯ÂÂ „ÂÌÂÚË˜ÂÒÍÓÂ ‡ÁÌÓÓ·‡-
ÁËÂ Í‡Í ÔÓ ‡ÎÎÓÁËÏÌ˚Ï ÎÓÍÛÒ‡Ï, Ú‡Í Ë ÔÓ ÏËÚÓıÓÌ-
‰Ë‡Î¸ÌÓÈ Ñçä [52]. á‰ÂÒ¸ ‚ÒÚÂ˜‡˛ÚÒfl ‡ÎÎÂÎ¸Ì˚Â
‚‡Ë‡ÌÚ˚ ÙÂÏÂÌÚÓ‚, ı‡‡ÍÚÂÌ˚Â ‰Îfl ÒÂ‚ÂÓ‡ÏÂ-
ËÍ‡ÌÒÍËı ÔÓÔÛÎflˆËÈ (ÒÏ. Ú‡·ÎËˆÛ), ÌÓ ÓÚÒÛÚÒÚ‚Û˛-
˘ËÂ ‚ ‰Û„Ëı ÔÓÔÛÎflˆËflı Ö‚ÓÔ˚. í‡Í, Ì‡ äÓÎ¸ÒÍÓÏ
ÔÓÎÛÓÒÚÓ‚Â ÔÓÏËÏÓ ESTD*80 ·˚Î Ó·Ì‡ÛÊÂÌ Â‰-
ÍËÈ ‡ÎÎÂÎ¸ GPI-Ä*110 [38].

ùÚË ÌÓ‚˚Â ‰‡ÌÌ˚Â, Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Û˛˘ËÂ Ó
ÍÓÌÚ‡ÍÚÂ ÎÓÒÓÒÂÈ ‰‚Ûı ÍÓÌÚËÌÂÌÚÓ‚ ‚ ÔÓÒÎÂ-

ÎÂ‰ÌËÍÓ‚˚È ÔÂËÓ‰, ÒÚ‡‚flÚ ÔÓ‰ ÒÓÏÌÂÌËÂ Ì‡ÎË-
˜ËÂ Û ‡ÚÎ‡ÌÚË˜ÂÒÍÓ„Ó ÎÓÒÓÒfl ‰‚Ûı ÓÚ‰ÂÎ¸Ì˚ı
ÔÓ‰‚Ë‰Ó‚, ÍÓÚÓ˚Â ‚˚‰ÂÎfl˛Ú ÌÂÍÓÚÓ˚Â ‡‚ÚÓ-
˚ [42].

åÂÊÔÓÔÛÎflˆËÓÌÌ˚Â ‡ÁÎË˜Ëfl Ë ‡ÁÎË˜Ëfl 
ÏÂÊ‰Û ‚ÌÛÚËÔÓÔÛÎflˆËÓÌÌ˚ÏË 

„ÛÔÔËÓ‚Í‡ÏË ˚· 

åÂÊÔÓÔÛÎflˆËÓÌÌ˚Â ‡ÁÎË˜Ëfl ‚ ÔÂ‰ÂÎ‡ı Ö‚-
ÓÔÂÈÒÍÓ„Ó Â„ËÓÌ‡ ‚ ˆÂÎÓÏ ÔÂ‚˚¯‡˛Ú ‡ÁÎË-
˜Ëfl ÏÂÊ‰Û ÔÓÔÛÎflˆËflÏË ëÂ‚ÂÌÓÈ ÄÏÂËÍË. é·
˝ÚÓÏ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚ÛÂÚ ‰Ë‡Ô‡ÁÓÌ, ‚ ÍÓÚÓÓÏ ‚‡¸Ë-
Û˛Ú ˜‡ÒÚÓÚ˚ ‚ÒÚÂ˜‡ÂÏÓÒÚË ÏËÌÓÌ˚ı ‡ÎÎÂÎÂÈ
·ÂÎÍÓ‚˚ı ÎÓÍÛÒÓ‚ ‚ ÔÂ‰ÂÎ‡ı Í‡Ê‰Ó„Ó ÍÓÌÚËÌÂÌ-
Ú‡ (Ú‡·ÎËˆ‡). 

ê‡ÁÎË˜Ëfl ÏÂÊ‰Û ÔÓÔÛÎflˆËflÏË ‡ÁÌ˚ı ÂÍ ‚
ÔÂ‰ÂÎ‡ı Â„ËÓÌÓ‚ ÔÓÍ‡Á‡Ì˚ ‚ ˆÂÎÓÏ fl‰Â ËÒÒÎÂ-
‰Ó‚‡ÌËÈ (Ó·ÁÓ: [16]; ÒÏ. Ú‡ÍÊÂ ÒÒ˚ÎÍË Í Ú‡·ÎË-
ˆÂ). Ç ˜‡ÒÚÌÓÒÚË, ÌÂÒÍÓÎ¸ÍÓ ‡·ÓÚ ÔÓÒ‚fl˘ÂÌ˚ „Â-
ÌÂÚË˜ÂÒÍÓÈ ‰ËÙÙÂÂÌˆË‡ˆËË ÔÓÔÛÎflˆËÈ Ö‚Ó-
ÔÂÈÒÍÓ„Ó ëÂ‚Â‡ êÓÒÒËË [29, 30, 50, 52, 54, 55].

ê‡ÁÌ˚Â ‡‚ÚÓ˚ ÌÂÓ‰ÌÓÍ‡ÚÌÓ ÛÍ‡Á˚‚‡ÎË Ì‡ ÒÛ-
˘ÂÒÚ‚Ó‚‡ÌËÂ ‚ÌÛÚËÔÓÔÛÎflˆËÓÌÌ˚ı „ÛÔÔËÓ‚ÓÍ
‡ÚÎ‡ÌÚË˜ÂÒÍÓ„Ó ÎÓÒÓÒfl ‚ ÌÂÍÓÚÓ˚ı ÂÍ‡ı (Í‡Í
Ö‚ÓÔ˚, Ú‡Í Ë ÄÏÂËÍË), ÓÒÌÓ‚˚‚‡flÒ¸ Ì‡ ‰‡ÌÌ˚ı
‡ÎÎÓÁËÏÌÓ„Ó ‡Ì‡ÎËÁ‡ ‚˚·ÓÓÍ ˚·, ÔÓËÒıÓ‰fl-
˘Ëı ËÁ ‡ÁÌ˚ı ÔËÚÓÍÓ‚ [16, 26, 33, 37, 39, 56–63]
ËÎË Ó·ËÚ‡˛˘Ëı Ì‡ ‡ÁÌ˚ı ÔÓÓ„‡ı [64]. èË ̋ ÚÓÏ
‡ÁÎË˜Ëfl ÏÂÊ‰Û ÒÛ·ÔÓÔÛÎflˆËflÏË ËÌÓ„‰‡ ·˚ÎË
ÒÚÓÎ¸ ‚ÂÎËÍË, ̃ ÚÓ ÔÂ‚˚¯‡ÎË ‡ÁÎË˜Ëfl ÏÂÊ‰Û ÔÓ-
ÔÛÎflˆËflÏË ÂÍ ‚ÌÛÚË Â„ËÓÌ‡ [16, 37], Ó‰Ì‡ÍÓ ‚
‰Û„Ëı ÒÎÛ˜‡flı ÌËÍ‡ÍËı ‡ÁÎË˜ËÈ ÏÂÊ‰Û ÔËÚÓÍ‡-
ÏË ËÒÒÎÂ‰Ó‚‡ÚÂÎË ÌÂ Ì‡ıÓ‰ËÎË [65, 66]. 

éÒÓ·Û˛ ‚ÌÛÚËÔÓÔÛÎflˆËÓÌÌÛ˛ „ÛÔÔËÓ‚ÍÛ
ÔÂ‰ÒÚ‡‚Îfl˛Ú ÒÓ·ÓÈ Í‡ÎËÍÓ‚˚Â Ò‡Ïˆ˚, ÍÓÚÓ˚Â
ÒÍÂ˘Ë‚‡˛ÚÒfl Ò ÔÓıÓ‰Ì˚ÏË Ò‡ÏÍ‡ÏË. é‰ÌÓÈ ËÁ
ÓÒÓ·ÂÌÌÓÒÚÂÈ ˝ÚÓÈ „ÛÔÔËÓ‚ÍË fl‚ÎflÂÚÒfl ÔÓ‚˚-
¯ÂÌÌ‡fl „ÂÚÂÓÁË„ÓÚÌÓÒÚ¸ ÔÓ ‡ÎÎÓÁËÏÌ˚Ï ÎÓÍÛ-
Ò‡Ï [67], ˜ÚÓ Ó·˙flÒÌflÂÚÒfl, ÔÓ-‚Ë‰ËÏÓÏÛ, ÚÂÏ, ˜ÚÓ
‚ ˝ÚÛ „ÛÔÔÛ ˚· ÔÓÔ‡‰‡˛Ú ÓÒÓ·Ë Ò ‚˚ÒÓÍËÏ ÚÂÏ-
ÔÓÏ ÓÒÚ‡ Ë ÒÓÁÂ‚‡ÌËfl, ‡ ˝ÚË ÔÓÍ‡Á‡ÚÂÎË ÍÓÂ-
ÎËÛ˛Ú, ‚ Ò‚Ó˛ Ó˜ÂÂ‰¸, Ò „ÂÚÂÓÁË„ÓÚÌÓÒÚ¸˛
[68]. àÏÂ˛ÚÒfl Ú‡ÍÊÂ ‰‡ÌÌ˚Â Ó Ò‚flÁË Í‡ÎËÍÓ‚Ó-
ÒÚË Ò ÔËÒÛÚÒÚ‚ËÂÏ ‚ „ÂÌÓÏÂ *0Q-‡ÎÎÂÎfl Â„ÛÎfl-
ÚÓÌÓ„Ó ÎÓÍÛÒ‡ PGM-1r* [47].

é˜ÂÌ¸ Â‰ÍÓ, ÌÓ ‡ÎÎÓÁËÏÌ˚Â Ï‡ÍÂ˚ ÓÍ‡Á˚-
‚‡˛ÚÒfl ÔÓÎÂÁÌ˚ÏË Ë ‰Îfl ·ÓÎÂÂ ÚÓÌÍËı ‚ÌÛÚËÔÓ-
ÔÛÎflˆËÓÌÌ˚ı ËÒÒÎÂ‰Ó‚‡ÌËÈ. ç‡ÔËÏÂ, ÔË ÔÓÏÓ-
˘Ë ‡ÎÎÓÁËÏÌÓ„Ó ‡Ì‡ÎËÁ‡ ·˚ÎË ‚˚fl‚ÎÂÌ˚ „ÂÌÂÚË-
˜ÂÒÍËÂ ‡ÁÎË˜Ëfl ÏÂÊ‰Û ÔÓËÁ‚Ó‰ËÚÂÎflÏË ‡ÁÌ˚ı
ÒÓÍÓ‚ ıÓ‰‡ ‚ ÔÂ‰ÂÎ‡ı Ó‰ÌÓÈ ÂÍË [69, 70]. àÏÏÛ-
ÌÓÎÓ„Ë˜ÂÒÍËÏ ÏÂÚÓ‰ÓÏ ‡ÁÎË˜Ëfl ÏÂÊ‰Û “ÓÁËÏ˚-
ÏË” Ë “flÓ‚˚ÏË” ÓÒÓ·flÏË Ó‰ÌÓÈ ÔÓÔÛÎflˆËË ‚˚fl‚-
ÎÂÌ˚ ÌÂ ·˚ÎË, ıÓÚfl ÓÌ ÔÓÁ‚ÓÎflÎ ‡ÁÎË˜‡Ú¸ ‚˚-
·ÓÍË ˚· ËÁ ‡ÁÌ˚ı ÔÓÔÛÎflˆËÈ [71].



300

ÉÖçÖíàäÄ      ÚÓÏ 43      ‹ 3      2007

ÄÚ‡ÏÓÌÓ‚‡

Ç ÛÒÎÓ‚Ëflı ˝ÍÒÔÂËÏÂÌÚ‡ ‡ÎÎÓÁËÏ˚ ËÒÔÓÎ¸ÁÓ-
‚‡ÎË ‰Îfl ÓˆÂÌÍË ‰ÓÎË ÔÓÚÓÏÍÓ‚ ÔÓıÓ‰Ì˚ı Ë Í‡-
ÎËÍÓ‚˚ı Ò‡ÏˆÓ‚ ‚ ÔÓÔÛÎflˆËË. éÍ‡Á‡ÎÓÒ¸, ˜ÚÓ ‰‡-
ÊÂ ‚ ÔËÒÛÚÒÚ‚ËË ÔÓıÓ‰Ì˚ı Í‡ÎËÍÓ‚˚Â Ò‡Ïˆ˚
ÏÓ„ÛÚ ÓÔÎÓ‰ÓÚ‚ÓflÚ¸ ÔÓ˜ÚË ÚÂÚ¸ ‚ÒÂı ËÍËÌÓÍ
[72, 73].

ê‡ÁÎË˜Ëfl ÏÂÊ‰Û ÔÓıÓ‰Ì˚ÏË 
Ë ÔÂÒÌÓ‚Ó‰Ì˚ÏË ÙÓÏ‡ÏË

áÌ‡˜ËÏ˚Â ‡ÁÎË˜Ëfl ÏÂÊ‰Û ÔÓıÓ‰Ì˚ÏË Ë
ÔÂÒÌÓ‚Ó‰Ì˚ÏË ÔÓÔÛÎflˆËflÏË ÔÓ ˜‡ÒÚÓÚ‡Ï ‚ÒÚÂ-
˜‡ÂÏÓÒÚË ‡ÁÌ˚ı ‡ÎÎÂÎ¸Ì˚ı ‚‡Ë‡ÌÚÓ‚ ·ÂÎÍÓ‚,
‰‡ÊÂ ‚ ÔÂ‰ÂÎ‡ı Ó‰ÌÓÈ Â˜ÌÓÈ ÒËÒÚÂÏ˚, ·˚ÎË ÔÓ-
Í‡Á‡Ì˚ ÏÌÓ„ËÏË ËÒÒÎÂ‰Ó‚‡ÚÂÎflÏË [36, 44, 74–77].
ëÂ‰Ìflfl „ÂÚÂÓÁË„ÓÚÌÓÒÚ¸ ‰Îfl ÔÂÒÌÓ‚Ó‰Ì˚ı ÔÓÔÛ-
ÎflˆËÈ ‡ÚÎ‡ÌÚË˜ÂÒÍÓ„Ó ÎÓÒÓÒfl ÓÍ‡Á˚‚‡Î‡Ò¸ Ó·˚˜ÌÓ
ÌËÊÂ, ˜ÂÏ ‰Îfl ÔÓıÓ‰Ì˚ı, Ì‡ ÓÒÌÓ‚‡ÌËË ˜Â„Ó ‡‚ÚÓ-
˚ ‰ÂÎ‡ÎË ‚˚‚Ó‰ Ó ÒËÎ¸ÌÓÏ ‚ÎËflÌËË ‰ÂÈÙ‡ „ÂÌÓ‚
Ì‡ ÔÂÒÌÓ‚Ó‰Ì˚Â ËÁÓÎflÚ˚ [36, 76, 78].

ÑËÙÙÂÂÌˆË‡ˆËfl ÏÂÊ‰Û ÔÂÒÌÓ‚Ó‰Ì˚ÏË ÔÓ-
ÔÛÎflˆËflÏË Í‡Ê‰Ó„Ó Â„ËÓÌ‡ ‚˚‡ÊÂÌ‡ ÒËÎ¸ÌÂÂ,
˜ÂÏ ÏÂÊ‰Û ÔÓıÓ‰Ì˚ÏË. ç‡ ‰ÂÌ‰Ó„‡ÏÏ‡ı „ÂÌÂ-
ÚË˜ÂÒÍÓ„Ó ÒıÓ‰ÒÚ‚‡ ÓÌË ÌÂ Ó·‡ÁÛ˛Ú Ò‡ÏÓÒÚÓfl-
ÚÂÎ¸ÌÓÈ „ÛÔÔ˚ Ë ‚ ÚÓ ÊÂ ‚ÂÏfl ËÏÂ˛Ú, Í‡Í Ô‡-
‚ËÎÓ, Ï‡ÎÓ ÒıÓ‰ÒÚ‚‡ Ò ÒÓÒÂ‰ÌËÏË ÔÓıÓ‰Ì˚ÏË ÔÓ-
ÔÛÎflˆËflÏË. àÌÓ„‰‡ ÔË ÒÚ‡ÚËÒÚË˜ÂÒÍÓÏ ‡Ì‡ÎËÁÂ
ÓÌË ÍÎ‡ÒÚÂËÁÛ˛ÚÒfl Ò ÔÓÔÛÎflˆËflÏË ‰Û„Ëı Â„ËÓ-
ÌÓ‚ ËÎË ‰‡ÊÂ ‰Û„Ó„Ó ÍÓÌÚËÌÂÌÚ‡, Ú.Â. ‡ÁÎË˜Ëfl
ÏÂÊ‰Û ÔÓıÓ‰Ì˚ÏË Ë ÔÂÒÌÓ‚Ó‰Ì˚ÏË ÔÓÔÛÎflˆËfl-
ÏË ÏÓ„ÛÚ ‰ÓÒÚË„‡Ú¸ ÛÓ‚Ìfl, ı‡‡ÍÚÂÌÓ„Ó ‰Îfl
ÏÂÊÍÓÌÚËÌÂÌÚ‡Î¸Ì˚ı ‡ÁÎË˜ËÈ [36, 55, 76]. 

ëÛ˘ÂÒÚ‚Û˛Ú ‰‚Â ÓÒÌÓ‚Ì˚Â ÚÓ˜ÍË ÁÂÌËfl Ì‡
ÔÓËÒıÓÊ‰ÂÌËÂ Ú‡ÍÓ„Ó ‡ÁÌÓÓ·‡ÁËfl ÔÂÒÌÓ‚Ó‰-
Ì˚ı ÔÓÔÛÎflˆËÈ. é‰ÌË ‡‚ÚÓ˚ ÔÓÎ‡„‡˛Ú, ˜ÚÓ ÓÌÓ
Ò‚flÁ‡ÌÓ Ò ËÒÚÓËÂÈ Á‡ÒÂÎÂÌËfl ‚Ó‰ÓÂÏÓ‚ [36, 55], ‡
‰Û„ËÂ Ó·˙flÒÌfl˛Ú Â„Ó ÒÎÛ˜‡ÈÌ˚ÏË ÔË˜ËÌ‡ÏË Ë
Ò‚flÁ˚‚‡˛Ú „Î‡‚Ì˚Ï Ó·‡ÁÓÏ Ò ˝ÙÙÂÍÚÓÏ ÓÒÌÓ‚‡-
ÚÂÎfl ËÎË ‰ÂÈÙÓÏ „ÂÌÓ‚ [36, 76]. 

Ç ‡ÒÔÓÒÚ‡ÌÂÌËË ‡ÎÎÂÎ¸Ì˚ı ‚‡Ë‡ÌÚÓ‚ ·ÂÎ-
ÍÓ‚ ‚ ÔÂÒÌÓ‚Ó‰Ì˚ı ÔÓÔÛÎflˆËflı ËÒÒÎÂ‰Ó‚‡ÚÂÎË
Ó·˚˜ÌÓ ÌÂ ÛÒÏ‡ÚË‚‡ÎË Í‡ÍËı-ÎË·Ó ÓÔÂ‰ÂÎÂÌ-
Ì˚ı Á‡ÍÓÌÓÏÂÌÓÒÚÂÈ. Ö‰ËÌÒÚ‚ÂÌÌ˚Ï ËÒÍÎ˛˜Â-
ÌËÂÏ Ò˜ËÚ‡ÎÒfl ‰Ó ÒËı ÔÓ ‡ÎÎÂÎ¸ PGM-1r*0Q: Â„Ó
˜‡ÒÚÓÚ‡ Ó˜ÂÌ¸ ‚˚ÒÓÍ‡ ‚ ÔÂÒÌÓ‚Ó‰Ì˚ı ÔÓÔÛÎflˆË-
flı ëÂ‚ÂÌÓÈ ÄÏÂËÍË, ‡ ‚ ÌÂÍÓÚÓ˚ı ÒÎÛ˜‡flı ÓÌ
‰‡ÊÂ ÙËÍÒËÓ‚‡Ì, ÔÓ˝ÚÓÏÛ ‰Îfl ‰‡ÌÌÓ„Ó ‡ÎÎÂÎfl
‰ÓÔÛÒÍ‡ÎË Ù‡ÍÚ ÓÚ·Ó‡ [36].

é‰Ì‡ÍÓ ‚ ÔÓˆÂÒÒÂ Ì‡·Î˛‰ÂÌËÈ Á‡ ÔÓÔÛÎflˆËfl-
ÏË ‡ÚÎ‡ÌÚË˜ÂÒÍÓ„Ó ÎÓÒÓÒfl, ÔÓ‰‰ÂÊË‚‡ÂÏ˚ÏË ËÒ-
ÍÛÒÒÚ‚ÂÌÌÓ, Ë ÓÒÓ·ÂÌÌÓ Á‡ Ï‡ÚÓ˜Ì˚ÏË ÒÚ‡‰‡ÏË,
ÍÓÚÓ˚Â ÔÓÒÚÓflÌÌÓ ÒÓ‰ÂÊ‡ÚÒfl ‚ ÔÂÒÌÓÈ ‚Ó‰Â,
ÒÚ‡ÎË Ì‡Í‡ÔÎË‚‡Ú¸Òfl ‰‡ÌÌ˚Â, ÍÓÚÓ˚Â Ò‚Ë‰ÂÚÂÎ¸-
ÒÚ‚Û˛Ú Ó ÚÓÏ, ˜ÚÓ ÓÚ·Ó ÏÓÊÂÚ Ë„‡Ú¸ ‚Â‰Û˘Û˛
ÓÎ¸ ÔË ÙÓÏËÓ‚‡ÌËË Ë ‰Û„Ëı „ÂÌÂÚË˜ÂÒÍËı
ÓÒÓ·ÂÌÌÓÒÚÂÈ ÔÂÒÌÓ‚Ó‰Ì˚ı ÔÓÔÛÎflˆËÈ. í‡Í, ‚
Ì‡¯ÂÈ ‡·ÓÚÂ [79] ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ ÔÂÒÌÓ‚Ó‰ÌÓÂ

Ï‡ÚÓ˜ÌÓÂ ÒÚ‡‰Ó, ÒÓÁ‰‡ÌÌÓÂ ËÁ ÔÓÚÓÏÍÓ‚ ÔÓıÓ‰-
Ì˚ı ÔÓËÁ‚Ó‰ËÚÂÎÂÈ ·ÂÎÓÏÓÒÍÓÈ . äÂÂÚ¸, ÔÓ
˜‡ÒÚÓÚ‡Ï ‡ÎÎÂÎÂÈ ÎÓÍÛÒ‡ mMEP-2* ÒÚ‡ÎÓ ÔË·ÎË-
Ê‡Ú¸Òfl Í ÔÓÔÛÎflˆËË ÓÁ. äÛÈÚÓ ‚ ·‡ÒÒÂÈÌÂ ÅÂÎÓ„Ó
ÏÓfl.

åÓÌËÚÓËÌ„ „ÂÌÂÚË˜ÂÒÍÓÈ 
ÒÚÛÍÚÛ˚ ÔÓÔÛÎflˆËÈ

Ç ˆÂÎÓÏ fl‰Â ‡·ÓÚ ·˚ÎË ‚˚ÔÓÎÌÂÌ˚ Ò‡‚ÌÂ-
ÌËfl ̃ ‡ÒÚÓÚ ‡ÎÎÂÎÂÈ ‡ÎÎÓÁËÏÌ˚ı ÎÓÍÛÒÓ‚ ‚ ‚˚·Ó-
Í‡ı, ÒÓ·‡ÌÌ˚ı ËÁ Ó‰ÌÓÈ Ë ÚÓÈ ÊÂ ÔÓÔÛÎflˆËË ‚
‡ÁÌ˚Â „Ó‰˚. Ç ÔËÓ‰Ì˚ı ÔÓÔÛÎflˆËflı, ÌÂ ÔÓ‰-
‚Â„‡˛˘ËıÒfl ÁÌ‡˜ËÚÂÎ¸ÌÓÏÛ ‡ÌÚÓÔÓ„ÂÌÌÓÏÛ
‚ÎËflÌË˛, „ÂÌÂÚË˜ÂÒÍ‡fl ÒÚÛÍÚÛ‡, Í‡Í Ô‡‚ËÎÓ,
ÓÒÚ‡ÂÚÒfl ÌÂËÁÏÂÌÌÓÈ ‚Ó ‚ÂÏÂÌË. ãË¯¸ ËÁÂ‰Í‡ ‚
ÌËı ÓÚÏÂ˜‡˛Ú ÌÂÁÌ‡˜ËÚÂÎ¸Ì˚Â ÍÓÎÂ·‡ÌËfl ˜‡ÒÚÓÚ
‡ÎÎÂÎÂÈ ‰Îfl ÓÚ‰ÂÎ¸Ì˚ı ÎÓÍÛÒÓ‚ [37, 39, 56, 58, 61,
63, 66, 70, 74, 80–86]. Ç ÚÓ ÊÂ ‚ÂÏfl ËÁÏÂÌÂÌËfl ˜‡-
ÒÚÓÚ Á‡ÙËÍÒËÓ‚‡Ì˚ ‚ ÔÓÔÛÎflˆËflı, ÔÓÔÓÎÌflÂÏ˚ı
ËÒÍÛÒÒÚ‚ÂÌÌÓ ‚˚‡˘ÂÌÌ˚ÏË ˚·‡ÏË, ËÎË ‚ ÔÓÔÛ-
ÎflˆËflı ÂÍ, „‰Â Ô‡ÍÚËÍÛÂÚÒfl ËÌÚÂÌÒË‚Ì˚È ÔÓ-
Ï˚ÒÂÎ [59, 74, 86–89], ÍÓÚÓ˚È ËÌÓ„‰‡ ÏÓÊÂÚ ÓÍ‡-
Á‡Ú¸Òfl ÒÂÎÂÍÚË‚Ì˚Ï [70].

èÓÍ‡Á‡ÌÓ, ˜ÚÓ ÒÂÎÂÍÚËÛÂÏ˚Â ÎËÌËË ‡ÚÎ‡ÌÚË-
˜ÂÒÍÓ„Ó ÎÓÒÓÒfl ÁÌ‡˜ËÚÂÎ¸ÌÓ ÓÚÎË˜‡˛ÚÒfl ÓÚ ‰ËÍËı
ÔÓÔÛÎflˆËÈ ÔÓ ˜‡ÒÚÓÚ‡Ï ‡ÎÎÓÁËÏÓ‚, ‰‡ÊÂ ÂÒÎË ÓÌË
ÔÓËÒıÓ‰flÚ ÓÚ ˝ÚËı ÔÓÔÛÎflˆËÈ [28, 56, 85, 90–97].
í‡ÍËÏ Ó·‡ÁÓÏ, ‚ fl‰Â ÒÎÛ˜‡Â‚ ‡ÎÎÓÁËÏ˚ ÏÓ„ÛÚ
ÔËÏÂÌflÚ¸Òfl ‰Îfl ÓˆÂÌÍË ‚ÎËflÌËfl Ì‡ ÔËÓ‰Ì˚È
„ÂÌÓÙÓÌ‰ Í‡Í ˚·, ÒÔÂˆË‡Î¸ÌÓ ‚ÒÂÎÂÌÌ˚ı ‚ ÂÍË
ËÁ ‰Û„Ëı ÔÓÔÛÎflˆËÈ, Ú‡Í Ë ÚÓ‚‡Ì˚ı ˚·, Ò·Â-
Ê‡‚¯Ëı ËÁ Ò‡‰ÍÓ‚ [83, 88, 95, 98–105]. Ç ÔÂÂ˜ËÒ-
ÎÂÌÌ˚ı ‡·ÓÚ‡ı ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ ÌÂÌ‡ÚË‚Ì˚Â ˚·˚
‚˚ÊË‚‡˛Ú ‚ ˜ÛÊÓÈ ‰Îfl ÌËı ÂÍÂ ÁÌ‡˜ËÚÂÎ¸ÌÓ ıÛ-
ÊÂ, ˜ÂÏ ÏÂÒÚÌ˚Â, Ó‰Ì‡ÍÓ ‚ ÒÎÛ˜‡Â Ï‡ÒÒÓ‚Ó„Ó ‚ÒÂ-
ÎÂÌËfl ‚ÎËflÌËÂ ˜ÛÊÂÓ‰Ì˚ı ˚· ÏÓÊÂÚ ·˚Ú¸
Ó˜ÂÌ¸ ÒËÎ¸Ì˚Ï [103]. 

ÉÂÌÂÚË˜ÂÒÍ‡fl ÒÚÛÍÚÛ‡ ËÒÍÛÒÒÚ‚ÂÌÌÓ ÔÓ‰‰Â-
ÊË‚‡ÂÏ˚ı ÔÓÔÛÎflˆËÈ ÏÓÊÂÚ ÓÚÎË˜‡Ú¸Òfl ÓÚ ÒÚÛÍ-
ÚÛ˚ ËÒıÓ‰Ì˚ı ÔËÓ‰Ì˚ı ÔÓÔÛÎflˆËÈ ‰‡ÊÂ ‚ ÓÚ-
ÒÛÚÒÚ‚ËÂ ˆÂÎÂÌ‡Ô‡‚ÎÂÌÌÓ„Ó ÓÚ·Ó‡ [33, 59, 74,
82, 106–108], ÔÓÒÍÓÎ¸ÍÛ Ì‡ ÌËı Ì‡˜ËÌ‡ÂÚ ‚ÓÁ‰ÂÈ-
ÒÚ‚Ó‚‡Ú¸ ˆÂÎ˚È ÍÓÏÔÎÂÍÒ ÌÓ‚˚ı Ù‡ÍÚÓÓ‚. í‡Í,
Ì‡ÔËÏÂ, ‚ ÌÂÍÓÚÓ˚ı ËÒÒÎÂ‰Ó‚‡ÌËflı ·˚ÎË Ì‡È-
‰ÂÌ˚ ‡ÁÎË˜Ëfl ÏÂÊ‰Û „ÂÌÂ‡ˆËflÏË ÏÓÎÓ‰Ë Ì‡ ˚-
·Ó‚Ó‰Ì˚ı Á‡‚Ó‰‡ı [33, 82, 109–111], ÔË˜ËÌÛ ÍÓÚÓ-
˚ı ‡‚ÚÓ˚ ÛÒÏ‡ÚË‚‡˛Ú ‚ ‰ÂÈÙÂ „ÂÌÓ‚ ËÎË ˝Ù-
ÙÂÍÚÂ ÓÒÌÓ‚‡ÚÂÎfl. é‰Ì‡ÍÓ, ÔÓ Í‡ÈÌÂÈ ÏÂÂ ‚
ÌÂÍÓÚÓ˚ı ÒÎÛ˜‡flı, ÔË˜ËÌÓÈ ÔÓ‰Ó·Ì˚ı ËÁÏÂÌÂ-
ÌËÈ ÏÓÊÂÚ ·˚Ú¸ ÌÂÍÓÌÚÓÎËÛÂÏ˚È ÓÚ·Ó [79,
112–117].

ÑÓÎ„ÓÂ ‚ÂÏfl ÍÓÏÔÎÂÍÒÛ Ù‡ÍÚÓÓ‚, ‚ÓÁ‰ÂÈ-
ÒÚ‚Û˛˘Ëı Ì‡ ËÒÍÛÒÒÚ‚ÂÌÌÓ ‚˚‡˘Ë‚‡ÂÏÛ˛ ÏÓ-
ÎÓ‰¸ Ë ‚ ˆÂÎÓÏ Ì‡ ÔÓÔÛÎflˆËË ÂÍ, ‚ ÍÓÚÓ˚Â ˝ÚÛ
ÏÓÎÓ‰¸ ‚˚ÔÛÒÍ‡˛Ú, ÌÂ Û‰ÂÎflÎË ‰ÓÎÊÌÓ„Ó ‚ÌËÏ‡-
ÌËfl. é‰Ì‡ÍÓ ‚ ÔÓÒÎÂ‰ÌËÂ „Ó‰˚ ‡Á‡·ÓÚ‡Ì˚ ÌÂÍÓ-
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ÚÓ˚Â ÚÂıÌÓÎÓ„ËË, ÒÔÓÒÓ·ÒÚ‚Û˛˘ËÂ ÒÓı‡ÌÂÌË˛
„ÂÌÓÙÓÌ‰‡ ËÒÍÛÒÒÚ‚ÂÌÌÓ ‡Á‚Ó‰ËÏ˚ı ˚·, Ë ˝Ù-
ÙÂÍÚË‚ÌÓÒÚ¸ ˝ÚËı ÏÂ ÔÓ‚ÂÂÌ‡ Ì‡ Ô‡ÍÚËÍÂ
[117–120].

Ä‰‡ÔÚË‚ÌÓÂ ÁÌ‡˜ÂÌËÂ 
‡ÎÎÓÁËÏÌÓ„Ó ÔÓÎËÏÓÙËÁÏ‡

Ç Ì‡ÒÚÓfl˘ÂÂ ‚ÂÏfl ·ÓÎ¸¯ËÌÒÚ‚Ó ‡‚ÚÓÓ‚ ÒıÓ-
‰flÚÒfl Ì‡ ÚÓÏ, ˜ÚÓ ÔÓÎËÏÓÙËÁÏ ÔÓ ‡ÎÎÓÁËÏÌ˚Ï
ÎÓÍÛÒ‡Ï ËÏÂÂÚ ‡‰‡ÔÚË‚ÌÓÂ ÁÌ‡˜ÂÌËÂ. í‡Í, ‚Ó ÏÌÓ-
„Ëı ‡·ÓÚ‡ı ·˚ÎÓ ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ ˚·˚, ·ÓÎÂÂ „Â-
ÚÂÓÁË„ÓÚÌ˚Â ÔÓ ‡ÎÎÓÁËÏÌ˚Ï ÎÓÍÛÒ‡Ï, ı‡‡ÍÚÂ-
ËÁÛ˛ÚÒfl ·ÓÎÂÂ ‚˚ÒÓÍËÏË ÚÂÏÔ‡ÏË ÓÒÚ‡, ‡Á‚Ë-
ÚËfl Ë ÒÓÁÂ‚‡ÌËfl [67, 68, 121, 122]. ÖÒÚ¸ ‰‡ÌÌ˚Â Ó·
Ó·‡ÚÌÓÈ Ò‚flÁË ÏÂÊ‰Û ÏÛÎ¸ÚËÎÓÍÛÒÌÓÈ „ÂÚÂÓÁË-
„ÓÚÌÓÒÚ¸˛ Ë ÙÎÛÍÚÛËÛ˛˘ÂÈ ‡ÒËÏÏÂÚËÂÈ ÏÓ-
ÙÓÎÓ„Ë˜ÂÒÍËı ÔËÁÌ‡ÍÓ‚ (˝ÚÓÚ ÔÓÍ‡Á‡ÚÂÎ¸ ı‡‡Í-
ÚÂËÁÛÂÚ ÒÚ‡·ËÎ¸ÌÓÒÚ¸ ‡Á‚ËÚËfl) [122–124], ıÓÚfl ‚
‰Û„Ëı ˝ÍÒÔÂËÏÂÌÚ‡ı Ú‡ÍÓÈ Ò‚flÁË ‚˚fl‚ÎÂÌÓ ÌÂ
·˚ÎÓ [108, 125, 126]. Ç Ó‰ÌÓÈ ËÁ ÔÂÂ˜ËÒÎÂÌÌ˚ı
‡·ÓÚ ‡‚ÚÓ˚, ÚÂÏ ÌÂ ÏÂÌÂÂ, ÓÚÏÂ˜‡˛Ú, ˜ÚÓ „ÂÚÂ-
ÓÁË„ÓÚ˚ ÔÓ ÎÓÍÛÒÛ IDDH-2* ËÏÂÎË ·ÓÎÂÂ ÌËÁÍÛ˛
ÙÎÛÍÚÛËÛ˛˘Û˛ ‡ÒËÏÏÂÚË˛ ÔÓ Ò‡‚ÌÂÌË˛ Ò „Ó-
ÏÓÁË„ÓÚ‡ÏË [108].

åÌÓ„Ó˜ËÒÎÂÌÌ˚Â ‰‡ÌÌ˚Â ÛÍ‡Á˚‚‡˛Ú Ì‡ ‡‰‡Ô-
ÚË‚Ì˚È ı‡‡ÍÚÂ ÔÓÎËÏÓÙËÁÏ‡ Ë ÔÓ ÍÓÌÍÂÚ-
Ì˚Ï ·ÂÎÍÓ‚˚Ï ÎÓÍÛÒ‡Ï, Í ˜ËÒÎÛ ÍÓÚÓ˚ı ÓÚÌÓ-
ÒflÚÒfl, ‚ ˜‡ÒÚÌÓÒÚË: TF* [44, 45], sIDHP-3*, PE* [127],
ÎÓÍÛÒ, ÍÓ‰ËÛ˛˘ËÈ ÚËÔÒËÌ, – TRP-2* [128–134],
mMEP-2* [39, 70, 87, 94, 135–140, Ó·ÁÓ: 16],
PGM-1r* [47], IDDH-2* [115] Ë sAAT-4* [115, 140].
Ç ÔÂÂ˜ËÒÎÂÌÌ˚ı ‡·ÓÚ‡ı Ì‡·Î˛‰‡Î‡Ò¸ ÍÓÂÎfl-
ˆËfl ‡ÎÎÂÎ¸Ì˚ı ˜‡ÒÚÓÚ „ÂÌÓ‚ Ò ı‡‡ÍÚÂËÒÚËÍ‡ÏË
ÒÂ‰˚ (ÚÂÏÔÂ‡ÚÛÓÈ) ËÎË ·˚ÎÓ Á‡Â„ËÒÚËÓ‚‡-
ÌÓ ‡ÁÎË˜ËÂ ÌÓÒËÚÂÎÂÈ ‡ÁÌ˚ı „ÂÌÓÚËÔÓ‚ ÔÓ ‡‰‡Ô-
ÚË‚ÌÓ-‚‡ÊÌ˚Ï ÔËÁÌ‡Í‡Ï (˜‡˘Â ‚ÒÂ„Ó ÔÓ ‡ÁÏÂ-
‡Ï). ê‡·ÓÚ˚, ‚˚ÔÓÎÌÂÌÌ˚Â ÏÂÚÓ‰Ë˜ÂÒÍË ÌÂÍÓ-
ÂÍÚÌÓ, Á‰ÂÒ¸ ÌÂ ÛÔÓÏflÌÛÚ˚ (Ëı ÍËÚË˜ÂÒÍËÈ
Ó·ÁÓ ÒÏ.: [79]).

Ç ÛÒÎÓ‚Ëflı ÓÚÂ˜ÂÒÚ‚ÂÌÌ˚ı ˚·Ó‚Ó‰Ì˚ı Á‡‚Ó-
‰Ó‚ ÔÓÎÛ˜ÂÌ˚ ÔflÏ˚Â ‰ÓÍ‡Á‡ÚÂÎ¸ÒÚ‚‡ ÓÚ·Ó‡ ÔÓ
ÎÓÍÛÒ‡Ï sAAT-4* [112], mMEP-2* [79, 113], sIDHP-
3* [79, 114], ESTD* [116] ÔË ‰‚Ûı„Ó‰Ë˜ÌÓÏ ‚˚‡-
˘Ë‚‡ÌËË ˚·. çÂÍÓÌÚÓÎËÛÂÏ˚Â ÔÓˆÂÒÒ˚ Ú‡-
ÍÓ„Ó Ó‰‡ Ó·ÛÒÎÓ‚ÎÂÌ˚ ÏÂ‰ÎÂÌÌ˚ÏË ÚÂÏÔ‡ÏË Ó-
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Ä‚ÚÓ ÔËÁÌ‡ÚÂÎ¸Ì‡ Ä.Ä. å‡ıÓ‚Û Á‡ ÌÂÓˆÂÌË-
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Ó·ÒÛÊ‰ÂÌËÂ ÔÓ·ÎÂÏ, Á‡ÚÓÌÛÚ˚ı ‚ Ó·ÁÓÂ. 
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ÂÍÚ˚ ‹ 05-04-97508-_ÒÂ‚Â_a Ë ‹ 05-04-49232),
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The review, which consist of two parts, summarizes literature data on all genetic markers used in population
studies of Atlantic salmon. The first part of the review concerns karyotype features and allozyme markers of
Salmo salar. The latter are effectively used for distinguishing populations and subpopulations of Atlantic salm-
on, as well as for genetic monitoring of its populations. It is shown that the distribution of alleles of some al-
lozymes may be related to selection for resistance to certain environmental conditions.
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