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 Ç˚ÒÓÍ‡fl Â„ÂÌÂ‡ˆËÓÌÌ‡fl ÒÔÓÒÓ·ÌÓÒÚ¸ ÔÎ‡Ì‡-
ËÈ Í‡Í ÒÎÂ‰ÒÚ‚ËÂ Ëı ÏÓÙÓ„ÂÌÂÚË˜ÂÒÍÓÈ ÔÎ‡-
ÒÚË˜ÌÓÒÚË ¯ËÓÍÓ ËÁ‚ÂÒÚÌ‡ Ë ËÁÛ˜‡ÂÚÒfl Ò ‰‡‚ÌËı
ÔÓ (òÂÈÏ‡Ì, 1984; Reuter, Kreshchenko, 2004; Sa-
lo, 2006). àÒÒÎÂ‰Ó‚‡ÚÂÎË ËÁÛ˜‡ÎË „Î‡‚Ì˚Ï Ó·‡-
ÁÓÏ Ó·˘ËÂ Á‡ÍÓÌÓÏÂÌÓÒÚË Â„ÂÌÂ‡ˆËÓÌÌÓ„Ó
ÔÓˆÂÒÒ‡. éÍ‡Á‡ÎÓÒ¸, ˜ÚÓ ÔÎ‡Ì‡ËË ÔÓ-‡ÁÌÓÏÛ
ÔÓfl‚Îfl˛Ú Ò‚ÓË ÒÔÓÒÓ·ÌÓÒÚË Í Â„ÂÌÂ‡ˆËË ÔË
‚ÓÒÒÚ‡ÌÓ‚ÎÂÌËË ‡ÁÌ˚ı ÒÚÛÍÚÛ ËÎË ˜‡ÒÚÂÈ ÚÂÎ‡
(òÂÈÏ‡Ì Ë ‰., 2004). èÓ˝ÚÓÏÛ ‚˚·Ó Ó„‡Ì‡ Ò
‰ËÙÙÂÂÌˆËÓ‚‡ÌÌÓÈ ÒÚÛÍÚÛÓÈ Ë ÒÔÂˆË‡ÎËÁË-
Ó‚‡ÌÌÓÈ ÙÛÌÍˆËÂÈ, Í‡ÍËÏ fl‚ÎflÂÚÒfl „ÎÓÚÍ‡, ÔÂ‰-
ÒÚ‡‚ÎflÂÚ ‰ÓÔÓÎÌËÚÂÎ¸Ì˚Â ‚ÓÁÏÓÊÌÓÒÚË ‰Îfl ‡Ì‡-
ÎËÁ‡ ÔÓˆÂÒÒ‡ Â„ÂÌÂ‡ˆËË.

 

ëíêéÖçàÖ Éãéíäà

 

ÉÎÓÚÍ‡ ÔÎ‡Ì‡ËÈ – ˝ÚÓ ˆËÎËÌ‰Ë˜ÂÒÍÓÈ ÙÓ-
Ï˚ ÏÛÒÍÛÎËÒÚ˚È Ó„‡Ì, ÍÓÚÓ˚È ÎÂÊËÚ ‚ „ÎÓÚÓ˜-
ÌÓÈ ÔÓÎÓÒÚË, ‡ÒÔÓÎÓÊÂÌÌÓÈ ÔË·ÎËÁËÚÂÎ¸ÌÓ ‚
ÒÂÂ‰ËÌÂ ÚÂÎ‡ (ËÒ. 1, 

 

‡

 

,

 

 ·

 

). ÉÎÓÚÓ˜Ì‡fl ÔÓÎÓÒÚ¸ ÓÚ-
Í˚‚‡ÂÚÒfl Ì‡ÛÊÛ ÓÚÓ‚˚Ï ÓÚ‚ÂÒÚËÂÏ, Ì‡ıÓ‰fl-
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ê‡·ÓÚ‡ ÔÓ‰‰ÂÊ‡Ì‡ êÓÒÒËÈÒÍËÏ ÙÓÌ‰ÓÏ ÙÛÌ‰‡ÏÂÌÚ‡Î¸Ì˚ı
ËÒÒÎÂ‰Ó‚‡ÌËÈ (ÔÓÂÍÚ˚ ‹ 07-04-00452‡, 08-04-00271‡).

 

˘ËÏÒfl Ì‡ ·˛¯ÌÓÈ ÒÚÓÓÌÂ. èÓÎÓÒÚ¸ „ÎÓÚÍË ÔÂ-
ÂıÓ‰ËÚ ‚ ÔÓÎÓÒÚ¸ ÍË¯Â˜ÌËÍ‡, ‡Á‚ÂÚ‚Îfl˛˘Â„ÓÒfl
‚ ÚÂÎÂ ÔÎ‡Ì‡ËË. ÉÎÓÚÍ‡ ÔËÍÂÔÎflÂÚÒfl Í ÚÂÎÛ ÔÓÍ-
ÒËÏ‡Î¸Ì˚Ï (ËÎË ·‡Á‡Î¸Ì˚Ï) Û˜‡ÒÚÍÓÏ (ËÒ. 1, 

 

‚

 

); ‚
˝ÚÓÏ ÏÂÒÚÂ ‡ÒÔÓÎÓÊÂÌ˚ flÍÓÌ˚Â Ï˚¯ˆ˚, Û‰Â-
ÊË‚‡˛˘ËÂ ÂÂ ‚ ÚÂÎÂ ÔÎ‡Ì‡ËË. ë‡Ï‡ „ÎÓÚÍ‡ Ó·Î‡-
‰‡ÂÚ ÒÎÓÊÌÓÈ Ë ıÓÓ¯Ó ‡Á‚ËÚÓÈ ÏÛÒÍÛÎ‡ÚÛÓÈ
(ËÒ. 1, 

 

‚

 

–

 

‰

 

; 2, 

 

‡

 

) Ë, ‚˚‰‚Ë„‡flÒ¸ Ì‡ÛÊÛ ̃ ÂÂÁ ÓÚÓ-
‚ÓÂ ÓÚ‚ÂÒÚËÂ, ÒÓ‚Â¯‡ÂÚ ‰‚ËÊÂÌËfl, Ó·ÂÒÔÂ˜Ë‚‡-
˛˘ËÂ Á‡ı‚‡Ú Ë ÔÓ„ÎÓ˘ÂÌËÂ ÔË˘Ë, ‡ Ú‡ÍÊÂ ÔÓ-
Ú‡ÎÍË‚‡ÌËÂ ÂÂ ‚ ÔÓÎÓÒÚ¸ ÍË¯Â˜ÌËÍ‡. ÉÎÓÚÍ‡
Û˜‡ÒÚ‚ÛÂÚ ‚ ËÁÏÂÎ¸˜ÂÌËË Ë ˜‡ÒÚË˜ÌÓÏ ÔÂÂ‚‡Ë-
‚‡ÌËË ÔË˘Ë ·Î‡„Ó‰‡fl ‡ÍÚË‚ÌÓÒÚË ÙÂÏÂÌÚÓ‚ ÊÂ-
ÎÂÁËÒÚ˚ı ÍÎÂÚÓÍ, ÔÓÚÓÍË ÍÓÚÓ˚ı ÓÚÍ˚‚‡˛ÚÒfl
Ì‡ ÂÂ ‰ËÒÚ‡Î¸ÌÓÏ ÍÓÌˆÂ. èÓÚÂÓÎËÚË˜ÂÒÍ‡fl ÒÂÍ-
ÂˆËfl „ÎÓÚÓ˜Ì˚ı ÊÂÎÂÁ ‰ÓÔÓÎÌflÂÚ Ï˚¯Â˜Ì˚Â
ÛÒËÎËfl ÔË ÔÓÌËÍÌÓ‚ÂÌËË „ÎÓÚÍË ‚ ÔË˘Û, ÒÔÓ-
ÒÓ·ÒÚ‚ÛÂÚ ÂÂ ‡Ò˘ÂÔÎÂÌË˛ Ë Ó·ÎÂ„˜‡ÂÚ ÔÓˆÂÒÒ
ÔÓ„ÎÓ˘ÂÌËfl (Jennings, 1974, 1977). ëÚÛÍÚÛ‡
„ÎÓÚÍË ‰ÂÚ‡Î¸ÌÓ ËÁÛ˜ÂÌ‡ Ì‡ ÏÓÙÓÎÓ„Ë˜ÂÒÍÓÏ,
„ËÒÚÓÎÓ„Ë˜ÂÒÍÓÏ Ë ÛÎ¸Ú‡ÒÚÛÍÚÛÌÓÏ ÛÓ‚Ìflı
(Ishii, 1964, 1966; Welsh, Williams, 1970; Bowen, Ry-
der, 1973; Gamo, Garsia-Corrales, 1985; Asai, 1991;
Bueno et al., 1997). ëÚÂÌÍ‡ „ÎÓÚÍË (ËÒ. 1, 

 

‚

 

–

 

‰

 

) ÒÓ-
ÒÚÓËÚ ËÁ ÌÂÒÍÓÎ¸ÍËı ÒÎÓÂ‚: ˝ÔËÚÂÎË‡Î¸Ì˚ı – Ì‡-

 

é·ÁÓ˚
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èÓÒ‚fl˘‡˛ ˝ÚÓÚ Ó·ÁÓ Ò‚ÂÚÎÓÈ Ô‡ÏflÚË
‚˚‰‡˛˘Â„ÓÒfl Û˜ÂÌÓ„Ó, Û˜ËÚÂÎfl Ë Ì‡ÒÚ‡‚ÌËÍ‡,

‰Ó·Ó„Ó, ‚ÌËÏ‡ÚÂÎ¸ÌÓ„Ó, ÒÔ‡‚Â‰ÎË‚Ó„Ó ˜ÂÎÓ‚ÂÍ‡
ÇËÍÚÓ‡ à‚‡ÌÓ‚Ë˜‡ åËÚ‡¯Ó‚‡

 

èÂ‰ÒÚ‡‚ÎÂÌ Ó·ÁÓ ÒÓ·ÒÚ‚ÂÌÌ˚ı Ë ÎËÚÂ‡ÚÛÌ˚ı ‰‡ÌÌ˚ı, ÔÓÎÛ˜ÂÌÌ˚ı ‚ ÔÓˆÂÒÒÂ ËÁÛ˜ÂÌËfl Â„ÂÌÂ-
‡ˆËË „ÎÓÚÍË Û ÔÎ‡Ì‡ËÈ. èÎ‡Ì‡Ëfl ÏÓÊÂÚ Â„ÂÌÂËÓ‚‡Ú¸ ËÁ ÌÂ·ÓÎ¸¯Ó„Ó Û˜‡ÒÚÍ‡ ÚÂÎ‡, ÔË ˝ÚÓÏ
ÓÌ‡ ‚ÓÒÒÚ‡Ì‡‚ÎË‚‡ÂÚ ‚ÒÂ ÌÂ‰ÓÒÚ‡˛˘ËÂ ÚÍ‡ÌË Ë Ó„‡Ì˚, ‚ ÚÓÏ ˜ËÒÎÂ Ë „ÎÓÚÍÛ. ÉÎÓÚÍ‡ fl‚ÎflÂÚÒfl ÓÚÌÓ-
ÒËÚÂÎ¸ÌÓ ‡‚ÚÓÌÓÏÌ˚Ï Ó„‡ÌÓÏ, Ó·Î‡‰‡˛˘ËÏ ‰ËÙÙÂÂÌˆËÓ‚‡ÌÌÓÈ ÒÚÛÍÚÛÓÈ Ë ÒÔÂˆË‡ÎËÁËÓ‚‡Ì-
ÌÓÈ ÙÛÌÍˆËÂÈ. êÂ„ÂÌÂ‡ˆËfl „ÎÓÚÍË ÓÚÎË˜‡ÂÚÒfl ı‡‡ÍÚÂÌ˚ÏË ÓÒÓ·ÂÌÌÓÒÚflÏË, Ë ÂÂ ËÁÛ˜ÂÌËÂ ÔÂ‰-
ÒÚ‡‚ÎflÂÚ ÁÌ‡˜ËÚÂÎ¸Ì˚È ÚÂÓÂÚË˜ÂÒÍËÈ ËÌÚÂÂÒ. êÂ„ÂÌÂ‡ˆËfl „ÎÓÚÍË ÏÓÊÂÚ fl‚ÎflÚ¸Òfl Ú‡ÍÊÂ Û‰Ó·ÌÓÈ
ÏÓ‰ÂÎ¸˛ ‰Îfl ËÒÒÎÂ‰Ó‚‡ÌËfl ÏÓÎÂÍÛÎflÌ˚ı ÏÂı‡ÌËÁÏÓ‚ Â„ÂÌÂ‡ˆËÓÌÌ˚ı ÔÓˆÂÒÒÓ‚, ÍÓÚÓ˚Â ‰Ó ÒËı
ÔÓ ÓÒÚ‡˛ÚÒfl ÌÂ‡ÒÍ˚Ú˚ÏË. äÓÏÂ ˝ÚÓ„Ó ÏÓ‰ÂÎ¸ ÏÓÊÌÓ ËÒÔÓÎ¸ÁÓ‚‡Ú¸ ‰Îfl ÚÂÒÚËÓ‚‡ÌËfl ·ËÓÎÓ„Ë-
˜ÂÒÍË ‡ÍÚË‚Ì˚ı ‚Â˘ÂÒÚ‚ ‚ ÔÓÔ˚ÚÍÂ ‚˚flÒÌËÚ¸ Ëı ‚ÎËflÌËÂ Ì‡ ÔÓˆÂÒÒ˚ ÏÓÙÓ„ÂÌÂÁ‡. ÇÓÁÏÓÊÌÓÒÚ¸
ÔÓÒÚÓ„Ó Ë ‡‰ÂÍ‚‡ÚÌÓ„Ó ‡Ì‡ÎËÁ‡, ‡·ÓÚ˚ Ò ·ÓÎ¸¯ËÏ ̃ ËÒÎÓÏ ÊË‚ÓÚÌ˚ı Ë Ï‡Î˚Ï ÍÓÎË˜ÂÒÚ‚ÓÏ ‡Ì‡ÎË-
ÁËÛÂÏ˚ı ‚Â˘ÂÒÚ‚ fl‚ÎflÂÚÒfl ÔÂËÏÛ˘ÂÒÚ‚ÓÏ ˝ÚÓ„Ó Ó·˙ÂÍÚ‡ ËÒÒÎÂ‰Ó‚‡ÌËfl. 

 

äÎ˛˜Â‚˚Â ÒÎÓ‚‡

 

: ÔÎ‡Ì‡ËË, Â„ÂÌÂ‡ˆËfl, „ÎÓÚÍ‡, ÌÂ‚Ì‡fl ÒËÒÚÂÏ‡, ÌÂÈÓÔÂÔÚË‰˚.
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äÂ˘ÂÌÍÓ

 

ÛÊÌÓ„Ó Ë ‚ÌÛÚÂÌÌÂ„Ó, Ï˚¯Â˜Ì˚ı – Ì‡ÛÊÌÓ„Ó
Ë ‚ÌÛÚÂÌÌÂ„Ó Ë ÒÂÂ‰ËÌÌÓ„Ó Ô‡ÂÌıËÏÌÓ„Ó. å˚-
¯Â˜Ì˚È ÒÎÓÈ, Ì‡ıÓ‰fl˘ËÈÒfl ÔÓ‰ Ì‡ÛÊÌ˚Ï ˝ÔËÚÂ-
ÎËÂÏ, ÒÓÒÚÓËÚ ËÁ ·ÎÓÍÓ‚ ÔÓ‰ÓÎ¸Ì˚ı Ï˚¯Â˜Ì˚ı
‚ÓÎÓÍÓÌ, ‡Á‰ÂÎÂÌÌ˚ı ÍÓÎÎ‡„ÂÌÓ‚˚Ï Ï‡ÚÂË‡-
ÎÓÏ Ë ËÌÓ„‰‡ ÓÚÓÒÚÍ‡ÏË ÔÓ„ÛÊÂÌÌ˚ı ˝ÔËÚÂÎË-

‡Î¸Ì˚ı ÍÎÂÚÓÍ. èÓ‰ ÔÓ‰ÓÎ¸Ì˚ÏË ‚ÓÎÓÍÌ‡ÏË Ì‡-
ıÓ‰flÚÒfl ÍÓÎ¸ˆÂ‚˚Â Ï˚¯Â˜Ì˚Â ‚ÓÎÓÍÌ‡, ÔÓÌËÁ‡Ì-
Ì˚Â ÒÓÂ‰ËÌËÚÂÎ¸ÌÓÈ ÚÍ‡Ì¸˛ Ë ÒÓ‰ÂÊ‡˘ËÂ ÚÂÎ‡
ÔÓ„ÛÊÂÌÌ˚ı ‚ ÌËı ˝ÔËÚÂÎË‡Î¸Ì˚ı ÍÎÂÚÓÍ, ‡ Ú‡ÍÊÂ
ÌÂ‚Ì˚Â Ë ÊÂÎÂÁËÒÚ˚Â ÍÎÂÚÍË. Ç Ï˚¯Â˜ÌÓÏ ÒÎÓÂ
„ÎÓÚÍË, ÔÓ‰ÒÚËÎ‡˛˘ÂÏ ‚ÌÛÚÂÌÌËÈ ˝ÔËÚÂÎËÈ, ËÏÂ-
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êËÒ. 1.

 

 èÎ‡Ì‡Ëfl 

 

Girardia tigrina

 

: 

 

‡

 

 – Ó·˘ËÈ ‚Ë‰; 

 

·

 

 – ÒıÂÏ‡ ‡ÒÔÓÎÓÊÂÌËfl „ÎÓÚÍË ‚ ÚÂÎÂ; 

 

‚

 

 – „ÎÓÚÍ‡, „ÓÎÓ‚ÌÓÈ ÍÓÌÂˆ ÚÂÎ‡
Í‚ÂıÛ; 

 

„

 

, 

 

‰

 

 – ÒÚÓÂÌËÂ ÒÚÂÌÍË „ÎÓÚÍË, Û‚ÂÎË˜ÂÌËÂ Ù‡„ÏÂÌÚÓ‚ 

 

1

 

, 

 

2

 

 Ì‡ 

 

‚

 

. éÍ‡ÒÍ‡ „ÂÏ‡ÚÓÍÒËÎËÌÓÏ Ë ˝ÓÁËÌÓÏ (

 

‚–‰

 

) „Ë-
ÒÚÓÎÓ„Ë˜ÂÒÍËı ÔÂÔ‡‡ÚÓ‚ ÚÓÎ˘ËÌÓÈ 10–20 ÏÍÏ. å‡Ò¯Ú‡·: 

 

‡

 

 – 1.8; 

 

‚

 

 – 0.1; 

 

„

 

, 

 

‰ 

 

– 0.02 ÏÏ.
é·ÓÁÌ‡˜ÂÌËfl: 

 

É

 

 – „ÎÓÚÍ‡, 

 

Éè

 

 – „ÎÓÚÓ˜Ì‡fl ÔÓÎÓÒÚ¸, 

 

èÉ

 

 – ÔÓÎÓÒÚ¸ „ÎÓÚÍË, 

 

ëÉ

 

 – ÒÚÂÌÍ‡ „ÎÓÚÍË, 

 

ÉÉ 

 

– „ÓÎÓ‚ÌÓÈ „‡Ì„ÎËÈ,

 

çë

 

 – „Î‡‚Ì˚Â ÔÓ‰ÓÎ¸Ì˚Â ÌÂ‚Ì˚Â ÒÚ‚ÓÎ˚, 

 

ä

 

 – ÔÓÔÂÂ˜Ì‡fl ÍÓÏËÒÒÛ‡, 

 

ä¯

 

 – ÍË¯Â˜ÌËÍ, 

 

è

 

 – Ô‡ÂÌıËÏ‡, 

 

èå 

 

– ÔÓ-
‰ÓÎ¸Ì‡fl ÏÛÒÍÛÎ‡ÚÛ‡, 

 

êå 

 

– ‡‰Ë‡Î¸Ì˚Â Ï˚¯ˆ˚, 

 

Çù 

 

– ‚ÌÛÚÂÌÌËÈ ˝ÔËÚÂÎËÈ, 

 

çù –

 

 Ì‡ÛÊÌ˚È ˝ÔËÚÂÎËÈ, 

 

ü

 

 – fl‰‡ ÍÎÂ-
ÚÓÍ. 
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˛ÚÒfl ÍÓÎ¸ˆÂ‚˚Â, ÔÓ‰ÓÎ¸Ì˚Â Ë ‰Ë‡„ÓÌ‡Î¸Ì˚Â Ï˚-
¯Â˜Ì˚Â ‚ÓÎÓÍÌ‡. ê‡‰Ë‡Î¸Ì˚Â Ï˚¯Â˜Ì˚Â ‚ÓÎÓÍÌ‡
ÒÓÂ‰ËÌfl˛Ú ‚ÌÛÚÂÌÌËÈ Ë ‚ÌÂ¯ÌËÈ Ï˚¯Â˜Ì˚Â ÒÎÓË
„ÎÓÚÍË (Bowen, Ryder, 1973). éÔËÒ‡Ì˚ Ú‡ÍÊÂ ÓÒÓ-
·ÂÌÌÓÒÚË Ï˚¯Â˜Ì˚ı ‚ÓÎÓÍÓÌ „ÎÓÚÍË, ÍÓÚÓ˚Â ÓÚ-
ÎË˜‡˛ÚÒfl ÓÚ Ú‡ÍÓ‚˚ı ÚÂÎ‡ (MacRae, 1963; Kobayashi
et al., 1998; Orii et al., 2002; Sakai et al., 2002).

åÂÊ‰Û Ï˚¯Â˜Ì˚ÏË ÒÎÓflÏË „ÎÓÚÍË ‡ÒÔÓÎÓ-
ÊÂÌ˚ ÙËÍÒËÓ‚‡ÌÌ˚Â Ô‡ÂÌıËÏÌ˚Â, ‡ Ú‡ÍÊÂ
ÌÂ‚Ì˚Â, ‚‡ÍÛÓÎflÌ˚Â, ÏÂˆ‡ÚÂÎ¸Ì˚Â (˝ÍÒÍÂ-
ÚÓÌ˚Â) ÍÎÂÚÍË Ë ÊÂÎÂÁËÒÚ˚Â ÍÎÂÚÍË „ÎÓÚÓ˜Ì˚ı
ÊÂÎÂÁ, ÚÂÎ‡ ÍÓÚÓ˚ı ‡ÒÔÓÎ‡„‡˛ÚÒfl ‚ Ó·Î‡ÒÚË ÓÒ-
ÌÓ‚‡ÌËfl „ÎÓÚÍË, ‡ Ëı ÔÓÚÓÍË ÚflÌÛÚÒfl Í ‰ËÒÚ‡Î¸-
ÌÓÏÛ ÂÂ ÍÓÌˆÛ, ÍÛ‰‡ ‚˚‚Ó‰flÚÒfl ÔÓ‰ÛÍÚ˚ ÊÂÎÂÁ
(Ishii, 1964; Bowen, Ryder, 1973; Farnesi, Pascolini,
1973; Jennings, 1977; Gamo, Garsia-Corrales, 1985).
èÓ ‰‡ÌÌ˚Ï ·ÓÎ¸¯ËÌÒÚ‚‡ ËÒÒÎÂ‰Ó‚‡ÚÂÎÂÈ, ‚ „ÎÓÚ-
ÍÂ ÔÎ‡Ì‡ËÈ ÓÚÒÛÚÒÚ‚Û˛Ú ÌÂÓ·Î‡ÒÚ˚ (ÒÚ‚ÓÎÓ‚˚Â
ÍÎÂÚÍË), ÍÓÚÓ˚Â ‡ÒÔÂ‰ÂÎÂÌ˚ ‚ Ô‡ÂÌıËÏÂ ÚÂÎ‡
ÔÎ‡Ì‡ËË (Brøndsted, 1969; Bagu

 

ñá

 

, 1976; Kishida,
Asai, 1980; Sanchez Alvarado, Kang, 2005). 

çÂ‚Ì‡fl ÒËÒÚÂÏ‡ „ÎÓÚÍË ÓÚÌÓÒËÚÂÎ¸ÌÓ ‡‚ÚÓ-
ÌÓÏÌ‡, Ó‰Ì‡ÍÓ ‡Ì‡ÚÓÏË˜ÂÒÍË Ò‚flÁ‡Ì‡ Ò ˆÂÌÚ‡Î¸-
ÌÓÈ ÌÂ‚ÌÓÈ ÒËÒÚÂÏÓÈ, ‡ ËÏÂÌÌÓ Ò „Î‡‚Ì˚ÏË (‚ÂÌ-
Ú‡Î¸Ì˚ÏË) ÌÂ‚Ì˚ÏË ÒÚ‚ÓÎ‡ÏË (Joffe, Reuter,
1993; Kreshchenko et al., 1999). ÉÎÓÚÓ˜Ì‡fl ÌÂ‚Ì‡fl
ÒËÒÚÂÏ‡ ÔÂ‰ÒÚ‡‚ÎflÂÚ ÒÓ·ÓÈ ıÓÓ¯Ó ‡Á‚ËÚ˚Â
‚ÌÛÚÂÌÌËÂ Ë ‚ÌÂ¯ÌËÂ ÌÂ‚Ì˚Â ÒÔÎÂÚÂÌËfl (ÔÎÂÍ-
ÒÛÒ˚), ‡ÒÔÓÎ‡„‡˛˘ËÂÒfl ÔÓ‰ Ï˚¯Â˜Ì˚Ï Ë ˝ÔËÚÂ-
ÎË‡Î¸Ì˚Ï ÒÎÓflÏË (ÒÛ·ÏÛÒÍÛÎflÌ˚È Ë ÒÛ·˝ÔËÚÂ-
ÎË‡Î¸Ì˚È ÔÎÂÍÒÛÒ˚ ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ). é·Â ÌÂ‚-
Ì˚Â ÒÂÚË Ò‚flÁ‡Ì˚ ‰Û„ Ò ‰Û„ÓÏ ‡‰Ë‡Î¸Ì˚ÏË
ÌÂ‚‡ÏË, ‡ Ú‡ÍÊÂ ÔÓ‰ÓÎ¸Ì˚ÏË ÌÂ‚Ì˚ÏË ‚ÓÎÓÍ-
Ì‡ÏË, Ó·‡ÁÛfl Ô‡‚ËÎ¸ÌÛ˛ Â¯ÂÚÍÛ (ËÒ. 2, 

 

·

 

).

ëÛ·˝ÔËÚÂÎË‡Î¸Ì˚È ÌÂ‚Ì˚È ÔÎÂÍÒÛÒ ÙÓÏËÛÂÚ-
Òfl ÓÍÓÌ˜‡ÌËflÏË ˜Û‚ÒÚ‚ËÚÂÎ¸Ì˚ı ÌÂÈÓÌÓ‚. ÅÎË-
ÊÂ Í ‰ËÒÚ‡Î¸ÌÓÏÛ ÍÓÌˆÛ „ÎÓÚÍË Û ‡ÁÌ˚ı ‚Ë‰Ó‚ ÔÎ‡-
Ì‡ËÈ ËÏÂÂÚÒfl Ó‰ÌÓ ËÎË ÌÂÒÍÓÎ¸ÍÓ ÌÂ‚Ì˚ı ÍÓÎ¸ˆÂ-
‚˚ı ÛÚÓÎ˘ÂÌËÈ (Pascolini, 1966; Pascolini et al., 1971;
Bagu

 

ñá

 

, BallÂster, 1978; Reuter et al., 1996). Ç ÌÂ‚-
ÌÓÈ ÒËÒÚÂÏÂ „ÎÓÚÍË ÔËÒÛÚÒÚ‚Û˛Ú ‚ÒÂ ÚËÔ˚ ÌÂÈ-
ÓÌÓ‚: ÒÂÌÒÓÌ˚Â, ÏÓÚÓÌ˚Â Ë ‡ÒÒÓˆË‡ÚË‚Ì˚Â, ‡
‚ÌÛÚË ÌÂ‚ÌÓÈ ÒÂÚË ËÏÂ˛ÚÒfl ÒËÌ‡ÔÚË˜ÂÒÍËÂ ÍÓÌ-
Ú‡ÍÚ˚. ÉÎÓÚÍ‡, ‚˚‰ÂÎÂÌÌ‡fl ËÁ ÚÂÎ‡ ÔÎ‡Ì‡ËË, ÌÂ-
ÍÓÚÓÓÂ ‚ÂÏfl ÒÓı‡ÌflÂÚ ÒÔÓÒÓ·ÌÓÒÚ¸ ÒÓÍ‡-
˘‡Ú¸Òfl, ˜ÚÓ Ó·ÛÒÎÓ‚ÎÂÌÓ ÙÛÌÍˆËÓÌËÓ‚‡ÌËÂÏ
‚ÌÛÚË„ÎÓÚÓ˜Ì˚ı ÂÙÎÂÍÚÓÌ˚ı ‰Û„ (Hanstr

 

ö

 

m,
1926; Bullock, Horridge, 1964).

ÉËÒÚÓıËÏË˜ÂÒÍËÂ Ë ËÏÏÛÌÓˆËÚÓıËÏË˜ÂÒÍËÂ
ËÒÒÎÂ‰Ó‚‡ÌËfl Ó·Ì‡ÛÊËÎË ‚ ÌÂ‚ÌÓÈ ÒËÒÚÂÏÂ
„ÎÓÚÍË ÔÎ‡Ì‡ËÈ ¯ËÓÍËÈ ÒÔÂÍÚ ÌÂÈÓÌ‡Î¸Ì˚ı
ÒË„Ì‡Î¸Ì˚ı ÏÓÎÂÍÛÎ, ÍÓÚÓ˚Â ÒÓ‰ÂÊ‡ÚÒfl ‚ ˆÂÌ-
Ú‡Î¸ÌÓÈ ÌÂ‚ÌÓÈ ÒËÒÚÂÏÂ ÔÎ‡Ì‡ËÈ Ë ı‡‡ÍÚÂ-
Ì˚ ‰Îfl ‚˚Ò¯Ëı ÏÌÓ„ÓÍÎÂÚÓ˜Ì˚ı. ç‡ÎË˜ËÂ ·ËÓ-
„ÂÌÌ˚ı ‡ÏËÌÓ‚ ÔÓÍ‡Á‡ÌÓ ‚ „ÎÓÚÓ˜ÌÓÏ ÌÂ‚ÌÓÏ
ÍÓÎ¸ˆÂ Û 

 

Dendrocoelum lacteum

 

 (èÎÓÚÌËÍÓ‚‡,
äÛÁ¸ÏËÌ‡, 1968; ãÛ¸Â, 1975). ì 

 

Dugesia lugubris

 

,

 

Bdellocephala punctata

 

, 

 

Planaria torva

 

 ·˚Î‡ ÓÔËÒ‡-
Ì‡ ‡ˆÂÚËÎıÓÎËÌ˝ÒÚÂ‡ÁÌ‡fl ‡ÍÚË‚ÌÓÒÚ¸ (íË‡Ò Ë
‰., 1975). àÒÒÎÂ‰Ó‚‡ÌËfl ÔÓÍ‡Á‡ÎË ÔËÒÛÚÒÚ‚ËÂ ‚
ÌÂ‚ÌÓÈ ÒËÒÚÂÏÂ „ÎÓÚÍË ÔÎ‡Ì‡ËÈ ‡ÁÌ˚ı ‚Ë‰Ó‚
(

 

Dugesia dorotocephala, Planaria nigra, P. torva,
Dugesia tigrina, Procerodes littoralis

 

) ÒÂÓÚÓÌËÌ‡,
Í‡ÚÂıÓÎ‡ÏËÌÓ‚ Ë „ËÒÚ‡ÏËÌ‡ (Welsh, Williams,
1970; Welsh, King, 1970; Wikgren et al., 1990; Reuter,
Eriksson, 1991; Reuter et al., 1995a,b,c; 1996; M

 

ä

 

ntyl

 

ä

 

et al., 1998; Kreshchenko et al., 1999). ëÂÓÚÓÌËÌÂ„Ë-
˜ÂÒÍ‡fl ËÏÏÛÌÓÂ‡ÍÚË‚ÌÓÒÚ¸ Ì‡·Î˛‰‡Î‡Ò¸ ‚ „ÎÓÚÍÂ

 

a ·

Éè

É
É

çë

 

êËÒ. 2.

 

 ëÛÏÏ‡ÌÓÂ ËÁÓ·‡ÊÂÌËÂ (Ï‡ÍÒËÏ‡Î¸Ì‡fl ÔÓÂÍˆËfl) ÒÂËË ÓÔÚË˜ÂÒÍËı ÒÂÁÓ‚, ÔÓıÓ‰fl˘Ëı ÔËÏÂÌÓ ˜ÂÂÁ
11

 

−

 

20 ÏÍÏ, ËÌÚ‡ÍÚÌÓÈ „ÎÓÚÍË: 

 

‡

 

 – Ï˚¯Â˜Ì˚È ˆËÎËÌ‰, 

 

·

 

 – ÌÂ‚Ì˚È ÔÎÂÍÒÛÒ. àÏÏÛÌÓˆËÚÓıËÏË˜ÂÒÍ‡fl ÓÍ‡ÒÍ‡:

 

‡

 

 

 

−

 

 

 

TRITC-ÏÂ˜ÂÌÌ˚Ï Ù‡ÎÎÓË‰ËÌÓÏ; 

 

· 

 

– ÔÂ‚Ë˜Ì˚ÏË ÏÓÌÓÍÎÓÌ‡Î¸Ì˚ÏË ‡ÌÚËÚÂÎ‡ÏË Í ÌÂÈÓÔÂÔÚË‰Û F Ë ‚ÚÓË˜Ì˚ÏË
FITC-ÏÂ˜ÂÌÌ˚ÏË ËÏÏÛÌÓ„ÎÓ·ÛÎËÌ‡ÏË. é·ÓÁÌ‡˜ÂÌËfl ÒÏ. Ì‡ ËÒ. 1, Ï‡Ò¯Ú‡·: 100 ÏÍÏ.
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äÂ˘ÂÌÍÓ

 

ÔÎ‡Ì‡ËÈ ‚ ÓÒÌÓ‚ÌÓÏ ‚Ó ‚ÌÛÚÂÌÌÂÏ ˆËÎËÌ‰Â, ‡
Ú‡ÍÊÂ ‚ ‚ÓÎÓÍÌ‡ı, ÔÓÒÚË‡˛˘ËıÒfl ‡‰Ë‡Î¸ÌÓ Í
‚ÌÂ¯ÌÂÏÛ ˆËÎËÌ‰Û. ç‡ ‰ËÒÚ‡Î¸ÌÓÏ ÍÓÌˆÂ „ÎÓÚÍË
Ì‡·Î˛‰‡ÎË ÍÓÎ¸ˆÓ, ÒÓÒÚÓfl˘ÂÂ ËÁ 12 ÒÂÓÚÓÌËÌËÏ-
ÏÛÌÓÂ‡ÍÚË‚Ì˚ı ÍÎÂÚÓÍ (Reuter et al., 1996; Kresh-
chenko et al., 1999). Ç ÌÂ‚Ì˚ı ‚ÓÎÓÍÌ‡ı Ë ÍÎÂÚÍ‡ı
„ÎÓÚÓ˜ÌÓÈ ÌÂ‚ÌÓÈ ÒËÒÚÂÏ˚ ÔÎ‡Ì‡ËÈ

 

 Girardia tigri-
na

 

 (ÒËÌÓÌËÏ 

 

Dugesia tigrina

 

) ‚˚fl‚ÎÂÌ ÓÍÒË‰ ‡ÁÓÚ‡
(Eriksson, 1996; Gustafsson et al., 1998).

êfl‰ ÌÂÈÓÔÂÔÚË‰Ó‚ ·˚Î Ó·Ì‡ÛÊÂÌ ‚ ÌÂ‚ÌÓÈ
ÒËÒÚÂÏÂ „ÎÓÚÍË ÔÎ‡Ì‡ËÈ. ëÔÂˆËÙË˜ÂÒÍËÈ ÌÂÈÓ-
ÔÂÔÚË‰ ÔÎÓÒÍËı ˜Â‚ÂÈ, „ÓÏÓÎÓ„Ë˜Ì˚È ÌÂÈÓÔÂÔ-
ÚË‰Û Y (NPY) ÔÓÁ‚ÓÌÓ˜Ì˚ı Ë Ì‡Á‚‡ÌÌ˚È ÌÂÈÓ-
ÔÂÔÚË‰ÓÏ F (NPF) (Maule et al., 1991), ·˚Î ‚˚‰ÂÎÂÌ
Ë Óı‡‡ÍÚÂËÁÓ‚‡Ì Û Ì‡ÁÂÏÌÓÈ ÔÎ‡Ì‡ËË 

 

Artio-
posthia triangulata

 

 (ÒËÌÓÌËÏ 

 

Arthurdendyus triangu-

latus

 

) (ëurry et al., 1992; Dougan et al., 2002). NPF
ÎÓÍ‡ÎËÁÓ‚‡Ì ‚ ÌÂÈÓÌ‡ı ˆÂÌÚ‡Î¸ÌÓÈ Ë ÔÂËÙÂ-
Ë˜ÂÒÍÓÈ, ‚ ÚÓÏ ˜ËÒÎÂ Ë „ÎÓÚÓ˜ÌÓÈ, ÌÂ‚ÌÓÈ ÒË-
ÒÚÂÏ˚ ÔÎ‡Ì‡ËÈ 

 

D. lacteum, D. tigrina, Policelis ni-
gra, D. lugubris, B. candida, A. triangulatus, P. littora-
lis

 

 (Gustafsson et al., 2002; Halton, Maule, 2004). ì

 

D. tigrina

 

 NPF-ËÏÏÛÌÓÂ‡ÍÚË‚ÌÓÒÚ¸ Ó·Ì‡ÛÊÂÌ‡ ‚
ÚÂÎ‡ı ÍÎÂÚÓÍ Ë ‚ÓÎÓÍÌ‡ı, ÙÓÏËÛ˛˘Ëı Ì‡ÛÊ-
ÌÛ˛ Ë ‚ÌÛÚÂÌÌ˛˛ „ÎÓÚÓ˜ÌÛ˛ ÌÂ‚ÌÛ˛ ÒÂÚË (Re-
uter et al., 1995a). ÑÛ„ÓÈ ÌÂÈÓÔÂÔÚË‰, FMRF-‡ÏË‰,
·˚Î Ó·Ì‡ÛÊÂÌ ‚ ÌÂ‚Ì˚ı ‚ÓÎÓÍÌ‡ı „ÎÓÚÍË Û 

 

P. ni-
gra

 

 (Wikgren et al., 1986) Ë ·‡ÈÍ‡Î¸ÒÍÓÈ ÔÎ‡Ì‡ËË

 

Fredmaniella

 

 sp. (Eriksson et al., 1990). Ç „ÎÓÚÍÂ Û

 

B. candida

 

 (Johnston et al., 1996) Ë 

 

P. torva

 

 (M

 

ä

 

ntyl

 

ä

 

 et al.,
1998) ·˚ÎË ÓÔËÒ‡Ì˚ ÌÂ‚Ì˚Â ÍÎÂÚÍË Ë ‚ÓÎÓÍÌ‡, ËÏ-
ÏÛÌÓÂ‡ÍÚË‚Ì˚Â Í RF- Ë GYIRF-‡ÏË‰Û. GYIRF-‡ÏË‰
Ó·Ì‡ÛÊÂÌ Ú‡ÍÊÂ ‚ „ÎÓÚÓ˜ÌÓÈ ÌÂ‚ÌÓÈ ÒËÒÚÂÏÂ ËÌ-
Ú‡ÍÚÌ˚ı Ë Â„ÂÌÂËÛ˛˘Ëı ÔÎ‡Ì‡ËÈ 

 

G. tigrina

 

 (Re-
uter et al., 1995a; Kreshchenko et al., 1999; Reuter,
Kreshchenko, 2004).

 

êÖÉÖçÖêÄñàü Éãéíäà

 

ÖÒÎË Û‰‡ÎËÚ¸ „ÎÓÚÍÛ ËÁ ÚÂÎ‡ ÔÎ‡Ì‡ËË ËÎË ÓÚ-
ÒÂ˜¸ ˜‡ÒÚ¸ ÚÂÎ‡, ‚ ÍÓÚÓÓÈ „ÎÓÚÍ‡ ÓÚÒÛÚÒÚ‚ÛÂÚ
(ÔÂ‰„ÎÓÚÓ˜Ì˚È ËÎË ı‚ÓÒÚÓ‚ÓÈ Ù‡„ÏÂÌÚ˚), ÚÓ ‚
ÌËı „ÎÓÚÍ‡ Â„ÂÌÂËÛÂÚ Á‡ÌÓ‚Ó. èË ÙÓÏËÓ‚‡-
ÌËË „ÎÓÚÍË Û ÔÎ‡Ì‡ËÈ ÔÓËÒıÓ‰flÚ ÔÓˆÂÒÒ˚, ı‡-
‡ÍÚÂÌ˚Â ‰Îfl Â„ÂÌÂ‡ˆËË: ÔÓÎËÙÂ‡ˆËfl ÒÚ‚ÓÎÓ-
‚˚ı ÍÎÂÚÓÍ – ÌÂÓ·Î‡ÒÚÓ‚, ‡ÍÍÛÏÛÎflˆËfl ÌÂ‰ËÙÙÂ-
ÂÌˆËÓ‚‡ÌÌ˚ı ÍÎÂÚÓÍ, ÙÓÏËÓ‚‡ÌËÂ „ÎÓÚÓ˜ÌÓ„Ó
Á‡˜‡ÚÍ‡, ‰ËÙÙÂÂÌˆËÓ‚Í‡ ÍÎÂÚÓÍ Ë ÚÍ‡ÌÂÈ, ÓÒÚ
ÌÓ‚ÓÈ „ÎÓÚÍË Ë ‚ÓÒÒÚ‡ÌÓ‚ÎÂÌËÂ ÂÂ ÙÛÌÍˆËË. 

èË ËÁÛ˜ÂÌËË Â„ÂÌÂ‡ˆËË „ÎÓÚÍË ‚ÓÁÌËÍ‡˛Ú
ÒÎÂ‰Û˛˘ËÂ ‚ÓÔÓÒ˚: Í‡ÍËÏ Ó·‡ÁÓÏ „ÎÓÚÍ‡ Â„Â-
ÌÂËÛÂÚ, ÂÒÎË ÂÂ ÚÍ‡ÌË ÎË¯ÂÌ˚ ÌÂÓ·Î‡ÒÚÓ‚; ÔÓ-
ËÒıÓ‰ËÚ ÎË ‡Á‚ËÚËÂ „ÎÓÚÍË ËÁ ·Î‡ÒÚÂÏ˚, ÂÒÎË Ú‡-
ÍÓ‚‡fl Ó·‡ÁÛÂÚÒfl, ËÎË ‚ ÒÚ‡˚ı ÚÍ‡Ìflı ÚÂÎ‡; Í‡-
ÍÓÈ ÚËÔ ÍÎÂÚÓÍ Û˜‡ÒÚ‚ÛÂÚ ‚ ÙÓÏËÓ‚‡ÌËË
„ÎÓÚÓ˜ÌÓ„Ó Á‡˜‡ÚÍ‡; ‰ÂÚÂÏËÌËÓ‚‡Ì˚ ÎË ÍÎÂÚ-
ÍË, ÙÓÏËÛ˛˘ËÂ „ÎÓÚÍÛ, Â˘Â ‰Ó Ó·‡ÁÓ‚‡ÌËfl
„ÎÓÚÓ˜ÌÓ„Ó Á‡˜‡ÚÍ‡ ËÎË Ëı ‰ÂÚÂÏËÌ‡ˆËfl ÔÓËÒ-
ıÓ‰ËÚ ÔÓÁÊÂ? Ç ıÓ‰Â ËÁÛ˜ÂÌËfl Â„ÂÌÂ‡ˆËË „ÎÓÚ-
ÍË ËÒÒÎÂ‰Ó‚‡ÚÂÎË Ô˚Ú‡ÎËÒ¸ ÓÚ‚ÂÚËÚ¸ Ì‡ ˝ÚË ‚Ó-
ÔÓÒ˚ Ë ËÁÛ˜‡ÎË ÂÂ ‚ ÔÂÂ‰ÌËı („ÓÎÓ‚Ì˚ı) Ë Á‡‰-
ÌËı (ı‚ÓÒÚÓ‚˚ı) Ù‡„ÏÂÌÚ‡ı ÚÂÎ‡ (ËÒ. 3),
ÓÚÒÂ˜ÂÌÌ˚ı ‚ÔÂÂ‰Ë Ë ÔÓÁ‡‰Ë „ÎÓÚÍË (Tacher,
1902; Stevens, 1907; Steinmann, 1908; Dresden, 1940;
van Asperen, 1946; Sengel, 1951; Kido, 1961; Ziller,
1973; äÂ˘ÂÌÍÓ, òÂÈÏ‡Ì, 1998); ‚ ı‚ÓÒÚÓ‚˚ı
Ù‡„ÏÂÌÚ‡ı, ÓÚ‰ÂÎË‚¯ËıÒfl ‚ ıÓ‰Â ·ÂÒÔÓÎÓ„Ó ‡Á-
ÏÌÓÊÂÌËfl ÔÎ‡Ì‡ËÈ (Shirasawa, Makio, 1991; Reu-
ter et al., 1996; Hori, Kishida, 1998, 2001; äÂ˘ÂÌÍÓ,
òÂÈÏ‡Ì, 1999); ÔÓÒÎÂ Û‰‡ÎÂÌËfl „ÎÓÚÍË ËÁ ÚÂÎ‡ ËÌÚ‡ÍÚ-
ÌÓÈ ÔÎ‡Ì‡ËË (äÂ˘ÂÌÍÓ, 1993; Kreshchenko et al.,
1999); ÔÓÒÎÂ ÓÚÒÂ˜ÂÌËfl 1/3 ‰ËÒÚ‡Î¸ÌÓÈ ̃ ‡ÒÚË „ÎÓÚ-
ÍË (Kishida, Asai, 1980; Ito et al., 2001). 

éÔËÒ‡ÌÓ ÌÂÒÍÓÎ¸ÍÓ ‚‡Ë‡ÌÚÓ‚ Â„ÂÌÂ‡ˆËË
„ÎÓÚÍË Ì‡ ÏÓÙÓÎÓ„Ë˜ÂÒÍÓÏ Ë „ËÒÚÓÎÓ„Ë˜ÂÒÍÓÏ

 

6 7 8

1 2 3

4

9 10

5

11

 

êËÒ. 3.

 

 ëıÂÏ‡ ÔÂÂÂÁÓÍ, ÔË ÍÓÚÓ˚ı ËÒÒÎÂ‰Ó‚‡ÎË
Â„ÂÌÂ‡ˆË˛ „ÎÓÚÍË Û ÔÎ‡Ì‡ËÈ: 

 

1–5 

 

– „ÓÎÓ‚Ì˚Â,

 

6

 

−

 

9

 

 – ı‚ÓÒÚÓ‚˚Â Ù‡„ÏÂÌÚ˚ ÚÂÎ‡; 

 

10

 

 – ÚÓ ÊÂ: ÁÓÓË‰˚,
Ó·‡ÁÛ˛˘ËÂÒfl ÔË ·ÂÒÔÓÎÓÏ ‡ÁÏÌÓÊÂÌËË (‰ÂÎÂÌËË);

 

11

 

 – Û‰‡ÎÂÌ‡ ÚÓÎ¸ÍÓ „ÎÓÚÍ‡ ( ); ÔÓ: äÂ˘ÂÌÍÓ, òÂÈ-
Ï‡Ì, 1999, Ò ËÁÏÂÌÂÌËflÏË.
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êÂ„ÂÌÂ‡ˆËfl „ÎÓÚÍË ì ÔÎ‡Ì‡ËÈ

 

7

 

ÛÓ‚Ìflı. ÇÔÂ‚˚Â Â„ÂÌÂ‡ˆË˛ „ÎÓÚÍË Û ÔÎ‡Ì‡-
ËÈ ÓÔËÒ‡Î åÓ„‡Ì (Morgan, 1901), ÍÓÚÓ˚È Ó·Ì‡-
ÛÊËÎ, ˜ÚÓ Û 

 

Planaria maculata

 

 ÌÓ‚‡fl „ÎÓÚÍ‡ Â„Â-
ÌÂËÓ‚‡Î‡ ‚ ÔÂÂ‰ÌËı ÓÚÒÂ˜ÂÌÌ˚ı Ù‡„ÏÂÌÚ‡ı
ÚÂÎ‡ ‚ Ó·‡ÁÛ˛˘ÂÈÒfl ·Î‡ÒÚÂÏÂ, ‡ Û Á‡‰ÌËı Ù‡„-
ÏÂÌÚÓ‚ – ‚ ÒÚ‡ÓÈ ÚÍ‡ÌË. íÂ˜Â (Tacher, 1902) Ì‡
ÔÎ‡Ì‡Ëflı ÚÓ„Ó ÊÂ ‚Ë‰‡ Ó·Ì‡ÛÊËÎ‡, ˜ÚÓ ÙÓÏË-
Ó‚‡ÌËÂ ÌÓ‚ÓÈ „ÎÓÚÍË ‚ ÔÂÂ‰ÌËı (ËÒ. 3; 

 

1

 

) Ë ı‚Ó-
ÒÚÓ‚˚ı Ù‡„ÏÂÌÚ‡ı (ËÒ. 3; 

 

8

 

) ÔÓËÒıÓ‰ËÚ ÒıÓ‰ÌÓ,
Ó‰Ì‡ÍÓ ‚ ı‚ÓÒÚÓ‚˚ı Ù‡„ÏÂÌÚ‡ı ÌÂÒÍÓÎ¸ÍÓ ÔÓÁ-
ÊÂ, ˜ÂÏ ‚ ÔÂÂ‰ÌËı. í‡Í, ‚ ÔÂÂ‰ÌËı Ù‡„ÏÂÌÚ‡ı
ÔÎ‡Ì‡ËÈ ‚ ÍÓÌˆÂ 1-ı ÒÛÚ Â„ÂÌÂ‡ˆËË ‡ÌÂ‚‡fl ÔÓ-
‚ÂıÌÓÒÚ¸ ÔÓÍ˚‚‡Î‡Ò¸ ˝ÔËÚÂÎËÂÏ, ÔÓ‰ ÍÓÚÓ˚Ï
ÒÍ‡ÔÎË‚‡ÎËÒ¸ ÍÎÂÚÍË, Ó·‡ÁÛ˛˘ËÂ Â„ÂÌÂ‡ˆËÓÌ-
ÌÛ˛ ·Î‡ÒÚÂÏÛ. ÉÎÓÚÓ˜Ì˚È Á‡˜‡ÚÓÍ ÙÓÏËÓ‚‡ÎÒfl
‚ ÚÂ˜ÂÌËÂ 3 ÒÛÚ ÔÓÒÎÂ ÓÔÂ‡ˆËË. Ç ÓÍÛÊ‡˛˘Ëı
Â„Ó ÚÍ‡Ìflı Ì‡ıÓ‰ËÎÓÒ¸ ÏÌÓ„Ó ‰ÂÎfl˘ËıÒfl ÍÎÂÚÓÍ,
ÏË„ËÛ˛˘Ëı Í ÏÂÒÚÛ Ó·‡ÁÓ‚‡ÌËfl Á‡˜‡ÚÍ‡ „ÎÓÚ-

ÍË. ç‡ 3-Ë ÒÛÚ ‚ ÔÂÂ‰ÌËı Ù‡„ÏÂÌÚ‡ı ‡Á‚Ë‚‡Î‡Ò¸
„ÎÓÚÓ˜Ì‡fl Í‡ÏÂ‡. Ç ı‚ÓÒÚÓ‚˚ı Ù‡„ÏÂÌÚ‡ı „ÎÓ-
ÚÓ˜Ì‡fl Í‡ÏÂ‡ ÔÓfl‚ÎflÎ‡Ò¸ Ì‡ 12 ̃  ÔÓÁÊÂ. ç‡ 4-Â ÒÛÚ
ÙÓÏËÓ‚‡Î‡Ò¸ ‚ÌÛÚÂÌÌflfl ÔÓÎÓÒÚ¸ „ÎÓÚÍË, ÍÓÚÓ-
‡fl ÒÓÂ‰ËÌflÎ‡Ò¸ ÒÓ ÒÚÂÌÍÓÈ ÔË˘Â‚‡ËÚÂÎ¸ÌÓ„Ó
Ú‡ÍÚ‡ Ë „ÎÓÚÓ˜ÌÓÈ Í‡ÏÂÓÈ. é‰ÌÓ‚ÂÏÂÌÌÓ ‰ËÙ-
ÙÂÂÌˆËÓ‚‡ÎËÒ¸ Ï˚¯Â˜Ì˚Â ÒÎÓË, ‚Ì‡˜‡ÎÂ ‚ Ó·-
Î‡ÒÚË ÒÓÂ‰ËÌÂÌËfl „ÎÓÚÍË Ò ÚÂÎÓÏ, ‡ ÔÓÚÓÏ ‚ ·ÓÎÂÂ
‰ËÒÚ‡Î¸Ì˚ı Ó·Î‡ÒÚflı. äÓÎ¸ˆÂ‚˚Â Ï˚¯ˆ˚ ‡Á‚Ë-
‚‡ÎËÒ¸ ÔÓÁÊÂ ÔÓ‰ÓÎ¸Ì˚ı. Ç ÚÂ˜ÂÌËÂ 5–6-ı ÒÛÚ ‚
„ÓÎÓ‚Ì˚ı Ù‡„ÏÂÌÚ‡ı „ÎÓÚÓ˜Ì‡fl Í‡ÏÂ‡ ÓÚÍ˚-
‚‡Î‡Ò¸ Ì‡ÛÊÛ ÓÚÓ‚˚Ï ÓÚ‚ÂÒÚËÂÏ, ÔÓÒÎÂ ˜Â„Ó
ÊË‚ÓÚÌ˚Â Ì‡˜ËÌ‡ÎË ÔËÚ‡Ú¸Òfl. êÂ„ÂÌÂ‡ÌÚ˚, ‚ÓÁ-
ÌËÍ¯ËÂ ËÁ ı‚ÓÒÚÓ‚˚ı Ù‡„ÏÂÌÚÓ‚, Ì‡˜ËÌ‡ÎË ÔË-
Ú‡Ú¸Òfl Ì‡ 7-Â ÒÛÚ ÔÓÒÎÂ ÓÔÂ‡ˆËË. èÓÒÎÂ ÚÓ„Ó Í‡Í
ÒÚÛÍÚÛ‡ „ÎÓÚÍË ÒÙÓÏËÓ‚‡Î‡Ò¸, ‚ÒÂ Â˘Â ÔÓ-
‰ÓÎÊ‡ÎÓÒ¸ ‰‚ËÊÂÌËÂ ÍÎÂÚÓÍ Í ÂÂ ·‡Á‡Î¸ÌÓÈ Ó·Î‡-
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êËÒ. 4.

 

 êÂ„ÂÌÂ‡ˆËfl „ÎÓÚÍË ÔË Û‰‡ÎÂÌËË ÂÂ ËÁ ÚÂÎ‡ ÔÎ‡Ì‡ËË: 

 

‡–„

 

 – 1–4-Â ÒÛÚ Â„ÂÌÂ‡ˆËË ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ. éÍ‡ÒÍ‡
„ËÒÚÓÎÓ„Ë˜ÂÒÍËı ÔÂÔ‡‡ÚÓ‚ ÚÓÎ˘ËÌÓÈ 10–20 ÏÍÏ „ÂÏ‡ÚÓÍÒËÎËÌÓÏ Ë ˝ÓÁËÌÓÏ. å‡Ò¯Ú‡·: 0.1 ÏÏ. 

 

áÉ 

 

– Á‡˜‡ÚÓÍ „ÎÓÚÍË, 

 

è‡ –

 

 Ô‡ÂÌıËÏ‡, ÓÒÚ. Ó·ÓÁÌ‡˜ÂÌËfl ÒÏ. Ì‡ ËÒ. 1.
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éçíéÉÖçÖá      ÚÓÏ 40     ‹ 1      2009

 

äÂ˘ÂÌÍÓ

 

ÒÚË Ë ÔÓËÒıÓ‰ËÎ‡ ‰ËÙÙÂÂÌˆËÓ‚Í‡ Ô‡ÂÌıËÏ-
ÌÓÈ Ë Ï˚¯Â˜ÌÓÈ ÚÍ‡ÌÂÈ (Tacher, 1902).

ÑÂÁ‰ÂÌ (Dresden, 1940) ÓÔËÒ‡Î Ó·‡ÁÓ‚‡ÌËÂ
„ÎÓÚÓ˜ÌÓ„Ó Á‡˜‡ÚÍ‡ ‚ Á‡‰ÌËı Ù‡„ÏÂÌÚ‡ı (ËÒ. 3; 

 

6

 

)
Û 

 

P. nigra

 

. Ç ÚÂ˜ÂÌËÂ ÔÂ‚˚ı 6 ÒÛÚ ÍÎÂÚÍË Ì‡Í‡ÔÎË-
‚‡ÎËÒ¸ ‚ Ó·Î‡ÒÚË, „‰Â ‰ÓÎÊÌ‡ ·˚Î‡ ‚ÓÁÌËÍÌÛÚ¸ ÌÓ-
‚‡fl „ÎÓÚÍ‡. ÉÎÓÚÓ˜Ì˚È Á‡˜‡ÚÓÍ ÔÓfl‚ÎflÎÒfl Ì‡ 6-Â
ÒÛÚ Â„ÂÌÂ‡ˆËË. éÌ ÔÓÒÚÂÔÂÌÌÓ Á‡ÔÓÎÌflÎ ÒÚ‡Û˛
„ÎÓÚÓ˜ÌÛ˛ Í‡ÏÂÛ, Ë ‚ ÌÂÏ Ó·‡ÁÓ‚˚‚‡Î‡Ò¸ ÔÓ-
ÎÓÒÚ¸ „ÎÓÚÍË, ÍÓÚÓ‡fl ÒÓÂ‰ËÌflÎ‡Ò¸ Ò ÔÂÂ‰ÌÂÈ ÍË-
¯Â˜ÌÓÈ ‚ÂÚ‚¸˛. èÓ‰ÓÎÊ‡ÎÓÒ¸ ‰‚ËÊÂÌËÂ ÍÎÂÚÓÍ ËÁ
ÓÚ‰‡ÎÂÌÌ˚ı Ó·Î‡ÒÚÂÈ ÚÂÎ‡ Í ÙÓÏËÛ˛˘ÂÈÒfl „ÎÓÚ-
ÍÂ, ‡ Ò‡Ï‡ „ÎÓÚÍ‡ ÔÓ‰ÓÎÊ‡Î‡ ‡ÒÚË. ä 10–12-Ï ÒÛÚ
ÓÒÌÓ‚Ì˚Â ÚÍ‡ÌË „ÎÓÚÍË ·˚ÎË ‰ËÙÙÂÂÌˆËÓ‚‡Ì˚,
ÌÓ ‰ËÙÙÂÂÌˆËÓ‚Í‡ ÔÓ‰ÓÎ¸ÌÓÈ ÏÛÒÍÛÎ‡ÚÛ˚ Á‡-
‚Â¯‡Î‡Ò¸ ÚÓÎ¸ÍÓ Í 18-Ï ÒÛÚ. èÓÒÍÓÎ¸ÍÛ ‡‚ÚÓ
(Dresden, 1940) ÌÂ Ó·Ì‡ÛÊËÎ ÏËÚÓÁÓ‚, ÚÓ ÔÓÎ‡„‡Î,
˜ÚÓ ÙÓÏËÓ‚‡ÌËÂ Â„ÂÌÂ‡ˆËÓÌÌÓÈ ÔÓ˜ÍË ÔÓËÒ-
ıÓ‰ËÎÓ ÔÓÒÂ‰ÒÚ‚ÓÏ ‰Â‰ËÙÙÂÂÌˆËÓ‚ÍË Ë ÏË„‡-
ˆËË ÍÎÂÚÓÍ ÚÂÎ‡ ËÁ ÓÚ‰‡ÎÂÌÌ˚ı Ó·Î‡ÒÚÂÈ Í ÏÂÒÚÛ
ÙÓÏËÓ‚‡ÌËfl „ÎÓÚÍË. ëÓ„Î‡ÒÌÓ ‰Û„ÓÏÛ ÓÔËÒ‡-
ÌË˛, ‚ ÓÚÒÂ˜ÂÌÌ˚ı ı‚ÓÒÚÓ‚˚ı Ù‡„ÏÂÌÚ‡ı (ËÒ. 3; 

 

8

 

)
ÔÎ‡Ì‡ËÈ 

 

P. nigra

 

 Â„ÂÌÂ‡ˆËÓÌÌ‡fl ·Î‡ÒÚÂÏ‡ Ó·‡-
ÁÛÂÚÒfl ËÁ ÒÍÓÔÎÂÌËfl ÌÂ‰ËÙÙÂÂÌˆËÓ‚‡ÌÌ˚ı ÍÎÂ-
ÚÓÍ Ë Ì‡ 6–10-Â ÒÛÚ ÔÓ‰‡Á‰ÂÎflÂÚÒfl Ì‡ ‰‚Â ˜‡ÒÚË: ËÁ
ÔÂÂ‰ÌÂÈ ÙÓÏËÛÂÚÒfl „ÓÎÓ‚ÌÓÈ ÍÓÌÂˆ Ò ÌÂ‚Ì˚Ï
„‡Ì„ÎËÂÏ Ë „Î‡Á‡ÏË, ‡ ËÁ Á‡‰ÌÂÈ – „ÎÓÚÓ˜Ì˚È Á‡˜‡-
ÚÓÍ. á‡ÚÂÏ ‚ ÚÍ‡Ìflı ÚÂÎ‡ ÙÓÏËÛÂÚÒfl ÌÓ‚‡fl „ÎÓ-
ÚÓ˜Ì‡fl Í‡ÏÂ‡, ÍÓÚÓ‡fl ÔÓÒÚÂÔÂÌÌÓ Á‡ÔÓÎÌflÂÚÒfl
‡ÒÚÛ˘ÂÈ „ÎÓÚÍÓÈ Ò ÒÓ·ÒÚ‚ÂÌÌÓÈ „ÎÓÚÓ˜ÌÓÈ ÔÓÎÓ-
ÒÚ¸˛, Ò‚flÁ‡ÌÌÓÈ Ò ÔÂÂ‰ÌÂÈ ‚ÂÚ‚¸˛ ÍË¯Â˜ÌËÍ‡ (Van
Asperen, 1946). 

àÌÓÂ ÓÔËÒ‡ÌËÂ Â„ÂÌÂ‡ˆËË „ÎÓÚÍË ÔË‚Â‰ÂÌÓ
‰Îfl ÔÎ‡Ì‡ËÈ

 

 Dugesia gonocephala

 

. ì ÌËı „ÎÓÚÓ˜-
Ì‡fl ÔÓÎÓÒÚ¸ (ÂÂ Ì‡Á˚‚‡˛Ú Ú‡ÍÊÂ „ÎÓÚÓ˜ÓÈ Í‡ÏÂ-
ÓÈ) ÙÓÏËÛÂÚÒfl ÍÎÂÚÍ‡ÏË ÍË¯Â˜ÌËÍ‡, ‡ „ÎÓ-
ÚÓ˜Ì˚È Á‡˜‡ÚÓÍ – ÒÍÓÔÎÂÌËÂÏ ÌÂÓ·Î‡ÒÚÓ‚. á‡˜‡-
ÚÓÍ „ÎÓÚÍË Á‡ÏÂÚeÌ ÒÔÛÒÚfl 48 ˜ ÔÓÒÎÂ ÓÚÒÂ˜ÂÌËfl
„ÓÎÓ‚Ì˚ı Ë ı‚ÓÒÚÓ‚˚ı Ù‡„ÏÂÌÚÓ‚ (ËÒ. 3; 

 

1

 

, 

 

8

 

). ä
3–4-Ï ÒÛÚ Â„ÂÌÂ‡ˆËË ‚ ÌÓ‚ÓÈ „ÎÓÚÓ˜ÌÓÈ ÒÚÂÌÍÂ
Ó·Ì‡ÛÊË‚‡˛ÚÒfl ÚÓÌÍËÂ Ï˚¯Â˜Ì˚Â ‚ÓÎÓÍÌ‡. é‰-
ÌÓ‚ÂÏÂÌÌÓ Á‡‰ÌËÈ ÍÓÌÂˆ „ÎÓÚÓ˜ÌÓÈ ÔÓÎÓÒÚË ‚˚-
Úfl„Ë‚‡ÂÚÒfl ÔÓ Ì‡Ô‡‚ÎÂÌË˛ Í ·˛¯ÌÓÈ ÒÚÂÌÍÂ ÚÂ-
Î‡ Ë ÓÚÍ˚‚‡ÂÚÒfl Ì‡ ·˛¯ÌÓÈ ÒÚÓÓÌÂ ÓÚÓ‚˚Ï
ÓÚ‚ÂÒÚËÂÏ (Kido, 1958, 1961).

é ‡ÁÌ˚ı ËÒÚÓ˜ÌËÍ‡ı ÍÎÂÚÓÍ, ÙÓÏËÛ˛˘Ëı
ÌÓ‚Û˛ „ÎÓÚÍÛ, ÔËÒ‡ÎË Ë ‰Û„ËÂ ‡‚ÚÓ˚. èÓÒÎÂ ÓÚ-
ÒÂ˜ÂÌËfl (ËÒ. 3; 

 

9

 

) ËÎË ÓÚ‰ÂÎÂÌËfl (ËÒ. 3; 

 

10

 

) ı‚Ó-
ÒÚÓ‚˚ı Ù‡„ÏÂÌÚÓ‚ Û ÔÎ‡Ì‡ËÈ 

 

Bipalium kevense

 

(Sirasawa, Makino, 1991) Ì‡·Î˛‰‡ÎË, Í‡Í ÍÎÂÚÍË
ÍË¯Â˜ÌÓÈ ÒÚÂÌÍË ÏË„ËÓ‚‡ÎË ‚ Ô‡ÂÌıËÏÛ, „‰Â
‰Â‰ËÙÙÂÂÌˆËÓ‚‡ÎËÒ¸ Ë ÔËÌËÏ‡ÎË Û˜‡ÒÚËÂ ‚
ÙÓÏËÓ‚‡ÌËË ÌÓ‚ÓÈ „ÎÓÚÍË Ì‡fl‰Û Ò ÌÂÓ·Î‡ÒÚ‡-
ÏË, ÏË„ËÓ‚‡‚¯ËÏË ‚‰ÓÎ¸ ÌÂ‚Ì˚ı ÒÚ‚ÓÎÓ‚ ‚ Ó·-
Î‡ÒÚ¸ ÙÓÏËÓ‚‡ÌËfl „ÎÓÚÍË. 

èË ‡ÏÔÛÚ‡ˆËË 1/3 ‰ËÒÚ‡Î¸ÌÓ„Ó ÍÓÌˆ‡ „ÎÓÚÍË Û
ÔÎ‡Ì‡ËÈ 

 

Dugesia japonica

 

 ·˚Î‡ ÔÓÎÛ˜ÂÌ‡ ‰ÓÔÓÎ-
ÌËÚÂÎ¸Ì‡fl ËÌÙÓÏ‡ˆËfl Ó· ËÒÚÓ˜ÌËÍÂ Ë ÒÓÍ‡ı

ÙÓÏËÓ‚‡ÌËfl ÌÓ‚˚ı „ÎÓÚÓ˜Ì˚ı ÚÍ‡ÌÂÈ (Kishida,
Asai, 1980). Ä‚ÚÓ˚ ̋ ÚËı ‡·ÓÚ ÌÂ Ó·Ì‡ÛÊËÎË ÌÂ-
Ó·Î‡ÒÚÓ‚, ‡ Ú‡ÍÊÂ ÏËÚÓÚË˜ÂÒÍËı Í‡ÚËÌ ÌË ‚ ‰Ë-
ÒÚ‡Î¸ÌÓÈ, ÌË ‚ ÔÓÍÒËÏ‡Î¸ÌÓÈ ˜‡ÒÚË „ÎÓÚÍË ‚ÔÎÓÚ¸
‰Ó 5-ı ÒÛÚ Â„ÂÌÂ‡ˆËË. ùÔËÚÂÎË‡Î¸Ì˚Â ÍÎÂÚÍË ÔÓ-
ËÒıÓ‰ËÎË ËÁ ÒÚ‡Ó„Ó ˝ÔËÚÂÎËfl Ë ÔÓÍ˚‚‡ÎË ‡ÌÂ-
‚Û˛ ÔÓ‚ÂıÌÓÒÚ¸ ÓÚÒÂ˜ÂÌÌÓÈ ˜‡ÒÚË „ÎÓÚÍË, „‰Â ‚ ÚÂ-
˜ÂÌËÂ 2 ÒÛÚ ÙÓÏËÓ‚‡Î‡Ò¸ Â„ÂÌÂ‡ˆËÓÌÌ‡fl ·Î‡Ò-
ÚÂÏ‡ ËÁ Ô‡ÂÌıËÏÌ˚ı ÍÎÂÚÓÍ „ÎÓÚÍË, ÏË„ËÓ-
‚‡‚¯Ëı Í ÓÚÒÂ˜ÂÌÌÓÏÛ ÍÓÌˆÛ. èÓÒÎÂ 48 ˜ Â„ÂÌÂ‡-
ˆËË ‚ ÔÓÍÒËÏ‡Î¸ÌÓÈ ̃ ‡ÒÚË ·Î‡ÒÚÂÏ˚ ·˚Î‡ Á‡ÏÂÚÌ‡
‰ËÙÙÂÂÌˆËÓ‚Í‡ Ì‡ÛÊÌ˚ı Ï˚¯Â˜Ì˚ı ÒÎÓÂ‚. ä
4-Ï ÒÛÚ „ÎÓÚÍ‡ Û‰ÎËÌflÎ‡Ò¸, ÓÚÓÒÚÍË ÊÂÎÂÁËÒÚ˚ı
ÍÎÂÚÓÍ ‰ÓÒÚË„‡ÎË Í ˝ÚÓÏÛ ‚ÂÏÂÌË ‰ËÒÚ‡Î¸ÌÓ„Ó
Í‡fl „ÎÓÚÍË, ÔÓfl‚ÎflÎÒfl ‚ÌÛÚÂÌÌËÈ ÍÓÎ¸ˆÂ‚ÓÈ Ï˚-
¯Â˜Ì˚È ÒÎÓÈ. ä 7–8-Ï ÒÛÚ ÔÓÚÓÍË ÊÂÎÂÁËÒÚ˚ı ÍÎÂ-
ÚÓÍ ÓÚÍ˚‚‡ÎËÒ¸ Ì‡ ÔÓ‚ÂıÌÓÒÚË ‰ËÒÚ‡Î¸ÌÓ„Ó ÍÓÌ-
ˆ‡ „ÎÓÚÍË. ëÔÓÒÓ·ÌÓÒÚ¸ ÔËÚ‡Ú¸Òfl Û ·ÓÎ¸¯ËÌÒÚ‚‡
˜Â‚ÂÈ ‚ÓÒÒÚ‡Ì‡‚ÎË‚‡Î‡Ò¸ ̃ ÂÂÁ 8–14 ÒÛÚ ÔÓÒÎÂ ÓÔÂ-
‡ˆËË. ë 10-ı ÔÓ 20-Â ÒÛÚ ÒÚÛÍÚÛ‡ Â„ÂÌÂËÓ‚‡‚-
¯ÂÈ „ÎÓÚÍË ÔË·ÎËÊ‡Î‡Ò¸ Í ËÌÚ‡ÍÚÌÓÈ, ÌÓ Ï˚¯Â˜-
Ì˚È ÒÎÓÈ Â„ÂÌÂËÛ˛˘ÂÈ „ÎÓÚÍË ·˚Î ÚÓÌ¸¯Â ÔÓ
Ò‡‚ÌÂÌË˛ Ò ÌÓÏ‡Î¸Ì˚Ï (Kishida, Asai, 1980; Asai,
1991). 

ç‡Ë·ÓÎÂÂ ËÌÙÓÏ‡ÚË‚Ì˚ÏË ÔÂ‰ÒÚ‡‚Îfl˛ÚÒfl
Ì‡·Î˛‰ÂÌËfl Â„ÂÌÂ‡ˆËË „ÎÓÚÍË ÔÓÒÎÂ ÔÓÎÌÓ„Ó
ÂÂ Û‰‡ÎÂÌËfl (ËÒ. 3;
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) ËÁ ÚÂÎ‡ ËÌÚ‡ÍÚÌ˚ı ÔÎ‡Ì‡-
ËÈ 

 

D. tigrina

 

 (äÂ˘ÂÌÍÓ, 1995). Ç ÚÂ˜ÂÌËÂ ÔÂ‚˚ı
24 ˜ Â„ÂÌÂ‡ˆËË (ËÒ. 4, 

 

‡

 

) ÏÂÎÍËÂ ·‡ÁÓÙËÎ¸Ì˚Â
ÍÎÂÚÍË, ÔÓ ÏÓÙÓÎÓ„Ë˜ÂÒÍÓÏÛ ÓÔËÒ‡ÌË˛ ÒÓÓÚ-
‚ÂÚÒÚ‚Û˛˘ËÂ ÌÂ‰ËÙÙÂÂÌˆËÓ‚‡ÌÌ˚Ï ËÎË ÌÂÓ·-
Î‡ÒÚ‡Ï, ‡ÍÍÛÏÛÎËÓ‚‡ÎËÒ¸ ‚ ÔÂÂ‰ÌÂÈ Ó·Î‡ÒÚË
ÒÚ‡ÓÈ „ÎÓÚÓ˜ÌÓÈ Í‡ÏÂ˚ (ËÎË „ÎÓÚÓ˜ÌÓÈ ÔÓÎÓ-
ÒÚË). ùÚÓ ‰Ó‚ÓÎ¸ÌÓ ÔÎÓÚÌÓÂ ÒÍÓÔÎÂÌËÂ ·˚ÎÓ ÔÓ-
Í˚ÚÓ ÚÓÌÍËÏ ÒÎÓÂÏ ˝ÔËÚÂÎËfl. Ç ÚÂ˜ÂÌËÂ ÔÓÒÎÂ-
‰Û˛˘Ëı ‰ÌÂÈ „ÎÓÚÓ˜Ì˚È Á‡˜‡ÚÓÍ Û‚ÂÎË˜Ë‚‡ÎÒfl Ë
“‚‡ÒÚ‡Î” ‚ ÒÚ‡Û˛ „ÎÓÚÓ˜ÌÛ˛ Í‡ÏÂÛ. äÓ 2-Ï ÒÛÚ
(ËÒ. 4, ·) Â„ÂÌÂ‡ˆËË Ì‡ ÔÓÍÒËÏ‡Î¸ÌÓÏ ÍÓÌˆÂ
„ÎÓÚÓ˜ÌÓ„Ó Á‡˜‡ÚÍ‡ ÙÓÏËÓ‚‡Î‡Ò¸ ÌÂ·ÓÎ¸¯‡fl,
ÚÂÛ„ÓÎ¸ÌÓÈ ÙÓÏ˚ ‚ÌÛÚÂÌÌflfl ÔÓÎÓÒÚ¸ „ÎÓÚÍË,
ÍÓÚÓ‡fl ·˚ÒÚÓ Û‚ÂÎË˜Ë‚‡Î‡Ò¸ ÔÓ Ì‡Ô‡‚ÎÂÌË˛ Í
‰ËÒÚ‡Î¸ÌÓÏÛ ÍÓÌˆÛ ÙÓÏËÛ˛˘ÂÈÒfl „ÎÓÚÍË. ä
3-Ï ÒÛÚ Â„ÂÌÂ‡ˆËË (ËÒ. 4, ‚) ÔÓÎÓÒÚ¸ „ÎÓÚÍË ÒÓ-
Â‰ËÌflÎ‡Ò¸ Ò ÔÓÎÓÒÚ¸˛ „ÎÓÚÓ˜ÌÓÈ Í‡ÏÂ˚ Ì‡ ÂÂ ‰Ë-
ÒÚ‡Î¸ÌÓÏ ÍÓÌˆÂ Ë Ò ÔÓÎÓÒÚ¸˛ ÍË¯Â˜ÌËÍ‡ Ì‡ ÂÂ ·‡-
Á‡Î¸ÌÓÏ ÔÓÎ˛ÒÂ. ä 3–4-Ï ÒÛÚ Â„ÂÌÂ‡ˆËË ÒÚ‡ÌÓ-
‚ËÎËÒ¸ ‡ÁÎË˜ËÏ˚ ÔÓ‰ÓÎ¸Ì˚Â Ë ÍÓÎ¸ˆÂ‚˚Â
Ï˚¯Â˜Ì˚Â ‚ÓÎÓÍÌ‡. ÇÌÛÚÂÌÌËÈ ˝ÔËÚÂÎË‡Î¸Ì˚È
ÒÎÓÈ „ÎÓÚÍË ÌÂ ·˚Î ÛÔÓfl‰Ó˜ÂÌ Ë ÒÓ‰ÂÊ‡Î ÔÛÁ˚-
Â‚Ë‰Ì˚Â ÍÎÂÚÍË Ò ·ÓÎ¸¯ËÏ ÍÓÎË˜ÂÒÚ‚ÓÏ ˆËÚÓ-
ÔÎ‡ÁÏ˚ (ËÒ. 4, ‚, „). ç‡ÛÊÌ˚È ˝ÔËÚÂÎË‡Î¸Ì˚È
ÒÎÓÈ, ÔÓÍ˚‚‡˛˘ËÈ „ÎÓÚÍÛ, ·˚Î ÓÚ˜ÂÚÎË‚Ó ‡Á-
ÎË˜ËÏ Ì‡ 4–5-Â ÒÛÚ Â„ÂÌÂ‡ˆËË (ËÒ. 4, „), ÔÓ‰ÓÎ-
Ê‡ÎÓÒ¸ ‰Ó·‡‚ÎÂÌËÂ ÌÓ‚˚ı Ï˚¯Â˜Ì˚ı ‚ÓÎÓÍÓÌ ‚
Ï˚¯Â˜Ì˚È ÒÎÓÈ „ÎÓÚÍË. ç‡ 5–7-Â ÒÛÚ ÔÓÚÓÍË „ÎÓ-
ÚÓ˜Ì˚ı ÊÂÎÂÁ ÓÚÍ˚‚‡ÎËÒ¸ Ì‡ ‰ËÒÚ‡Î¸ÌÓÏ ÍÓÌˆÂ
„ÎÓÚÍË. ä ˝ÚÓÏÛ ‚ÂÏÂÌË ÒÚÛÍÚÛ‡ ÌÓ‚ÓÈ „ÎÓÚÍË
·˚Î‡ ÔÓÎÌÓÒÚ¸˛ ÒÙÓÏËÓ‚‡Ì‡, Ó‰Ì‡ÍÓ ÂÂ ‡ÁÏÂ˚
ÓÒÚ‡‚‡ÎËÒ¸ ÏÂÌ¸¯Â ËÌÚ‡ÍÚÌÓÈ (ÒÏ. ËÒ. 1, ‚) Â˘Â ‚
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ÚÂ˜ÂÌËÂ ÏÂÒflˆ‡ ÔÓÒÎÂ Û‰‡ÎÂÌËfl. ç‡¯Ë ÒÓ·ÒÚ‚ÂÌ-
Ì˚Â „ËÒÚÓÎÓ„Ë˜ÂÒÍËÂ ‰‡ÌÌ˚Â ÛÍ‡Á˚‚‡˛Ú Ì‡ ÚÓ,
˜ÚÓ Á‡˜‡ÚÓÍ „ÎÓÚÍË ÙÓÏËÓ‚‡ÎÒfl ËÁ ÌÂ‰ËÙÙÂ-
ÂÌˆËÓ‚‡ÌÌ˚ı ÍÎÂÚÓÍ (äÂ˘ÂÌÍÓ, 1995).

í‡ÍËÏ Ó·‡ÁÓÏ, ‡‚ÚÓ˚ ‡ÌÌËı ËÒÒÎÂ‰Ó‚‡ÌËÈ
Â„ÂÌÂ‡ˆËË „ÎÓÚÍË Ó·‡˘‡ÎË „Î‡‚Ì˚Ï Ó·‡ÁÓÏ
‚ÌËÏ‡ÌËÂ Ì‡ ÂÂ Á‡ÍÎ‡‰ÍÛ Ë ÏÂÒÚÓÔÓÎÓÊÂÌËÂ ‚ Â-
„ÂÌÂËÛ˛˘Ëı Ù‡„ÏÂÌÚ‡ı. ë ÔÓÏÓ˘¸˛ ÍÎ‡ÒÒË-
˜ÂÒÍËı ÏÂÚÓ‰Ó‚ Ë ÔÓ‰ıÓ‰Ó‚ Û‰‡ÎÓÒ¸ ÛÒÚ‡ÌÓ‚ËÚ¸
ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚ¸ „ËÒÚÓÎÓ„Ë˜ÂÒÍËı ÒÓ·˚ÚËÈ,
ÔÓËÒıÓ‰fl˘Ëı ‚ ıÓ‰Â Â„ÂÌÂ‡ˆËË „ÎÓÚÍË, ÓÔËÒ‡-
Ì˚ ÔÓÒÚ‡ÌÒÚ‚ÂÌÌÓ-‚ÂÏÂÌÌ Â ı‡‡ÍÚÂËÒÚËÍË
‰ËÙÙÂÂÌˆËÓ‚ÍË „ÎÓÚÓ˜Ì˚ı ÒÚÛÍÚÛ (Ó·‡ÁÓ-
‚‡ÌËÂ Á‡˜‡ÚÍ‡ „ÎÓÚÍË, ÒÓÒÚÓfl˘Â„Ó ËÁ ÌÂ‰ËÙÙÂ-
ÂÌˆËÓ‚‡ÌÌ˚ı ÍÎÂÚÓÍ, ÔÓfl‚ÎÂÌËÂ „ÎÓÚÓ˜ÌÓÈ Í‡-
ÏÂ˚ Ë ‚ÌÛÚÂÌÌÂÈ ÔÓÎÓÒÚË „ÎÓÚÍË, ÔÓÒÎÂ‰Û˛˘ÂÂ
‡Á‚ËÚËÂ Á‡˜‡ÚÍ‡ „ÎÓÚÍË ‚ ÁÂÎÛ˛ „ÎÓÚÍÛ). Å˚ÎË
Ó·Ì‡ÛÊÂÌ˚ ‡ÁÎË˜Ëfl ‚ ÒÓÍ‡ı Ë ‰ËÌ‡ÏËÍÂ ÙÓ-
ÏËÓ‚‡ÌËfl „ÎÓÚÍË ‚ ÔÂÂ‰ÌËı Ë ı‚ÓÒÚÓ‚˚ı Ù‡„-
ÏÂÌÚ‡ı ÔÎ‡Ì‡ËÈ. àÁ ‰‡ÌÌ˚ı ÎËÚÂ‡ÚÛ˚ ÒÎÂ‰ÛÂÚ,
˜ÚÓ ÒÔÓÒÓ·˚ ÙÓÏËÓ‚‡ÌËfl ÌÓ‚ÓÈ „ÎÓÚÍË ‡ÁÎË˜-
Ì˚ Û ‡ÁÌ˚ı ‚Ë‰Ó‚ ÔÎ‡Ì‡ËÈ Ë ÏÓ„ÛÚ ·˚Ú¸ ÓÔËÒ‡-
Ì˚ ‚ ÚÓÈ ËÎË ËÌÓÈ ÒÚÂÔÂÌË Í‡Í ˝ÔËÏÓÙÓÁ ËÎË
ÏÓÙ‡ÎÎ‡ÍÒËÒ. éÌË ÔÓfl‚Îfl˛Ú Ò‚Ó˛ Ì‡Ë‚˚Ò¯Û˛
‡ÍÚË‚ÌÓÒÚ¸ ‚ ‡ÁÌÓÂ ‚ÂÏfl: ‚Ì‡˜‡ÎÂ ÔÓËÒıÓ‰ËÚ
ÙÓÏËÓ‚‡ÌËÂ Â„ÂÌÂ‡ˆËÓÌÌÓÈ ·Î‡ÒÚÂÏ˚ ‚ÓÁÎÂ
‡ÌÂ‚ÓÈ ÔÓ‚ÂıÌÓÒÚË (˝ÔËÏÓÙÓÁ), ÔÓÁÊÂ Ì‡·Î˛-
‰‡ÂÚÒfl ÏÓÙ‡ÎÎ‡ÍÒËÒ, ‚Ó ‚ÂÏfl ÍÓÚÓÓ„Ó ÔÓËÒ-
ıÓ‰ËÚ ÔÂÂÒÚ‡Ë‚‡ÌËÂ ÒÚ‡˚ı ÚÍ‡ÌÂÈ Ù‡„ÏÂÌÚ‡
Ë ÙÓÏËÛÂÚÒfl ÌÓ‚˚È ËÌ‰Ë‚Ë‰ÛÛÏ. èÓÔÓˆËË
ÚÂÎ‡ ‚ Â„ÂÌÂËÛ˛˘ÂÏ Ù‡„ÏÂÌÚÂ ‚ÓÒÒÚ‡Ì‡‚ÎË-
‚‡ÎËÒ¸ ÔÛÚÂÏ ÏÓÙ‡ÎÎ‡ÍÒËÒ‡, Ó‰Ì‡ÍÓ ÚÓÎ¸ÍÓ ÔÓ-
ÒÎÂ ÚÓ„Ó, Í‡Í ÔÓËÒıÓ‰ËÎ‡ Á‡ÍÎ‡‰Í‡ Ó„‡Ì‡. é·Ì‡-
ÛÊÂÌÓ Ú‡ÍÊÂ, ˜ÚÓ ‰ËÙÙÂÂÌˆËÓ‚Í‡ ÚÍ‡ÌÂÈ
„ÎÓÚÍË, ‡ Ú‡ÍÊÂ ‚ÓÒÒÚ‡ÌÓ‚ÎÂÌËÂ ÂÂ ÙÛÌÍˆËË ÔÓ-
ËÒıÓ‰flÚ ‡Ì¸¯Â, ˜ÂÏ „ÎÓÚÍ‡ ‰ÓÒÚË„ÌÂÚ ‰ÂÙËÌË-
ÚË‚ÌÓ„Ó ‡ÁÏÂ‡. 

é‰Ì‡ÍÓ „ËÒÚÓÎÓ„Ë˜ÂÒÍËÂ ÏÂÚÓ‰˚ ÌÂ ÔÓÁ‚ÓÎflÎË
‚˚‰ÂÎËÚ¸ ÒÚ‚ÓÎÓ‚˚Â ÍÎÂÚÍË – ÌÂÓ·Î‡ÒÚ˚ Ë ÔÓ-
ÒÎÂ‰ËÚ¸ Ëı ‰‡Î¸ÌÂÈ¯Û˛ ÒÛ‰¸·Û. ùÎÂÏÂÌÚ˚ ÍÎÂ-
ÚÓ˜ÌÓÈ ‰ËÙÙÂÂÌˆËÓ‚ÍË – ÔÓfl‚ÎÂÌËÂ ˝ÔËÚÂÎËfl
Ë ÏÛÒÍÛÎ‡ÚÛ˚ – ÓˆÂÌË‚‡ÎËÒ¸ ÎË¯¸ Ì‡ ÓÒÌÓ‚‡ÌËË
Ó·˘Ëı ÏÓÙÓÎÓ„Ë˜ÂÒÍËı ı‡‡ÍÚÂËÒÚËÍ. Ç ÓÚÒÛÚ-
ÒÚ‚ËÂ ÒÔÂˆËÙË˜ÂÒÍËı ÍÎÂÚÓ˜Ì˚ı Ï‡ÍÂÓ‚ Ì‡ ÚÓÏ
˝Ú‡ÔÂ ËÒÒÎÂ‰Ó‚‡ÌËÈ ÒÓı‡ÌflÎÓÒ¸ ·ÓÎ¸¯ÓÂ ÍÓÎË-
˜ÂÒÚ‚Ó ÔÓÚË‚ÓÂ˜ËÈ. í‡Í, ÒÂ‰Ë ÍÎÂÚÓ˜Ì˚ı ËÒ-
ÚÓ˜ÌËÍÓ‚ Â„ÂÌÂ‡ˆËË „ÎÓÚÍË Ì‡fl‰Û Ò ÌÂÓ·Î‡-
ÒÚ‡ÏË ÙË„ÛËÓ‚‡ÎË ÍË¯Â˜Ì˚Â ÍÎÂÚÍË Ë ÊÂÎÂÁË-
ÒÚ˚Â ÍÎÂÚÍË „ÎÓÚÍË, ÍÓÚÓ˚Â, ÔÓ ÏÌÂÌË˛ ‡‚ÚÓÓ‚
‡·ÓÚ, ‰Â‰ËÙÙÂÂÌˆËÓ‚‡ÎËÒ¸, ÔË˜ÂÏ, ÔÓ-‚Ë‰Ë-
ÏÓÏÛ, Ó‰ÌÓ‚ÂÏÂÌÌÓ Ò ÔÓÎËÙÂ‡ˆËÂÈ ÒÚ‚ÓÎÓ‚˚ı
ÍÎÂÚÓÍ – ÌÂÓ·Î‡ÒÚÓ‚. çÂÓ·ıÓ‰ËÏÓÒÚ¸ Û„ÎÛ·ÎÂÌ-
ÌÓ„Ó ËÁÛ˜ÂÌËfl Â„ÂÌÂ‡ˆËË „ÎÓÚÍË Ò ËÒÔÓÎ¸ÁÓ‚‡-
ÌËÂÏ ‚ÓÁÏÓÊÌÓÒÚÂÈ ÒÓ‚ÂÏÂÌÌ˚ı ·ËÓÎÓ„Ë˜ÂÒÍËı
ÏÂÚÓ‰Ó‚ ·˚Î‡ Ó˜Â‚Ë‰ÌÓÈ. 
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èÎ‡Ì‡ËË fl‚Îfl˛ÚÒfl ıË˘ÌËÍ‡ÏË. ÉÓÎÓ‰Ì˚Â
ÓÒÓ·Ë Â‡ÎËÁÛ˛Ú ÍÓÏÔÎÂÍÒ ÔÓ‚Â‰ÂÌ˜ÂÒÍËı Â‡Í-
ˆËÈ, Ì‡Ô‡‚ÎÂÌÌ˚ı Ì‡ ÔÓËÒÍ ÔË˘Ë, Á‡ı‚‡Ú ÔË˘Â-
‚Ó„Ó Ó·˙ÂÍÚ‡ Ë Â„Ó ÔÂÂ‚‡Ë‚‡ÌËÂ. äÓ„‰‡ „ÓÎÓ‰-
Ì˚ı ÔÎ‡Ì‡ËÈ D. tigrina ÍÓÏËÎË ÏÓÚ˚ÎÂÏ, ÓÌË
Ì‡˜ËÌ‡ÎË ‰‚Ë„‡Ú¸Òfl ÔÓ ‰ÌÛ ÒÓÒÛ‰‡, ÔË·ÎËÊ‡flÒ¸ Í
ÊÂÚ‚Â. ùÚÓ ÔÓ‚Â‰ÂÌËÂ, Ì‡Ô‡‚ÎÂÌÌÓÂ Ì‡ ÔÓËÒÍ
ÔË˘Ë, ·˚ÎÓ Ì‡Á‚‡ÌÓ Â‡ÍˆËÂÈ ÔË·ÎËÊÂÌËfl Í
ÊÂÚ‚Â. á‡ÚÂÏ ÓÌË ‚˚‰‚Ë„‡ÎË „ÎÓÚÍÛ Ë Á‡Ò‡Ò˚‚‡-
ÎË ÔË˘Û. ùÚÓÚ ÔÓˆÂÒÒ ·˚Î Ì‡Á‚‡Ì ‰‚Ë„‡ÚÂÎ¸ÌÓÈ
ÔË˘Â‚ÓÈ Â‡ÍˆËÂÈ „ÎÓÚÍË. ÅÓÎ¸¯ËÌÒÚ‚Ó ÓÔÂË-
Ó‚‡ÌÌ˚ı ÊË‚ÓÚÌ˚ı ‚ÓÒÒÚ‡Ì‡‚ÎË‚‡ÎË ÒÔÓÒÓ·-
ÌÓÒÚ¸ ÔÓ„ÎÓ˘‡Ú¸ ÔË˘Û Ì‡ 5–8-Â ÒÛÚ Â„ÂÌÂ‡ˆËË,
˜ÚÓ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Ó‚‡ÎÓ Ó ÒÓ„Î‡ÒÓ‚‡ÌÌÓÏ ÙÛÌÍˆË-
ÓÌËÓ‚‡ÌËË Ï˚¯Â˜ÌÓÈ Ë ÌÂ‚ÌÓÈ ÒËÒÚÂÏ, ‡ Ú‡ÍÊÂ
„ÎÓÚÓ˜Ì˚ı ÊÂÎÂÁ (äÂ˘ÂÌÍÓ, 1993; òÂÈÏ‡Ì Ë ‰.,
2002). ì ÌÂÍÓÚÓ˚ı ÔÎ‡Ì‡ËÈ, ‡ÁÏÌÓÊ‡˛˘ËıÒfl
ÔÓÎÓ‚˚Ï ÔÛÚÂÏ, Â„ÂÌÂ‡ˆËfl „ÎÓÚÍË ‚ „ÓÎÓ‚Ì˚ı
Ù‡„ÏÂÌÚ‡ı, ÓÚÒÂ˜ÂÌÌ˚ı ‚ÔÂÂ‰Ë „ÎÓÚÍË, ÔÓËÒ-
ıÓ‰ËÎ‡ ·˚ÒÚÂÂ, ˜ÂÏ ‚ ı‚ÓÒÚÓ‚˚ı (Tacher, 1902;
Steinmann, 1908). Ç ÓÚ‰ÂÎË‚¯ËıÒfl ÔË ·ÂÒÔÓÎÓÏ
‡ÁÏÌÓÊÂÌËË ı‚ÓÒÚÓ‚˚ı Ù‡„ÏÂÌÚ‡ı (‰Ó˜ÂÌËı
ÁÓÓË‰‡ı) „ÎÓÚÍ‡ Â„ÂÌÂËÓ‚‡Î‡ ·˚ÒÚÂÂ, ˜ÂÏ ‚
ÓÚÒÂ˜ÂÌÌ˚ı Ì‡ ÚÓÏ ÊÂ ÛÓ‚ÌÂ ı‚ÓÒÚÓ‚˚ı Ù‡„ÏÂÌ-
Ú‡ı (äÂ˘ÂÌÍÓ, òÂÈÏ‡Ì, 1999). èË ‡ÒÒÂ˜ÂÌËË
ÚÂÎ‡ ÔÎ‡Ì‡ËË Ì‡ ÔËÏÂÌÓ ÚË ‡‚Ì˚Â ̃ ‡ÒÚË – ÔÂ-
Â‰Ì˛˛, ÓÍÓÎÓ„ÎÓÚÓ˜ÌÛ˛ Ë ı‚ÓÒÚÓ‚Û˛ – „ÎÓÚÍ‡
Â„ÂÌÂËÓ‚‡Î‡ Ì‡Ë·ÓÎÂÂ ËÌÚÂÌÒË‚ÌÓ ‚ ÓÍÓÎÓ-
„ÎÓÚÓ˜ÌÓÏ Ù‡„ÏÂÌÚÂ, Á‡ÚÂÏ ‚ ı‚ÓÒÚÓ‚ÓÏ Ë ·ÓÎÂÂ
ÏÂ‰ÎÂÌÌÓ – ‚ „ÓÎÓ‚ÌÓÏ. ÖÒÎË ‡ÁÂÁ ÔÓıÓ‰ËÎ ˜Â-
ÂÁ ÒÂÂ‰ËÌÛ ÓÍÓÎÓ„ÎÓÚÓ˜ÌÓÈ Ó·Î‡ÒÚË ÔÎ‡Ì‡ËË,
ÙÛÌÍˆËÓÌ‡Î¸Ì‡fl Â„ÂÌÂ‡ˆËfl „ÎÓÚÍË ÔÓËÒıÓ‰Ë-
Î‡ ÁÌ‡˜ËÚÂÎ¸ÌÓ ·˚ÒÚÂÂ ‚ „ÓÎÓ‚Ì˚ı Ù‡„ÏÂÌÚ‡ı
ÚÂÎ‡, ÒÓ‰ÂÊ‡˘Ëı ÔÂÂ‰Ì˛˛ ˜‡ÒÚ¸ ÓÍÓÎÓ„ÎÓÚÓ˜-
ÌÓÈ Ó·Î‡ÒÚË ËÎË ÁÓÌÛ ÔËÍÂÔÎÂÌËfl „ÎÓÚÍË Í ÚÂÎÛ
ÔÎ‡Ì‡ËË, ÔÓ Ò‡‚ÌÂÌË˛ Ò ı‚ÓÒÚÓ‚˚ÏË Ù‡„ÏÂÌ-
Ú‡ÏË, ÍÓÚÓ˚Â ËÏÂÎË ÚÓÎ¸ÍÓ Á‡‰Ì˛˛ ˜‡ÒÚ¸ ÓÍÓ-
ÎÓ„ÎÓÚÓ˜ÌÓÈ Ó·Î‡ÒÚË (äÂ˘ÂÌÍÓ, òÂÈÏ‡Ì, 1998).
í‡ÍËÏ Ó·‡ÁÓÏ, ·˚ÎÓ Ó·Ì‡ÛÊÂÌÓ, ̃ ÚÓ ÒÓÍË ‚ÓÒ-
ÒÚ‡ÌÓ‚ÎÂÌËfl ÔË˘Â‚ÓÈ Â‡ÍˆËË ÌÓ‚ÓÈ „ÎÓÚÍË Á‡‚Ë-
ÒÂÎË ÓÚ ‚Ë‰‡ ÔÎ‡Ì‡ËË, ÒÔÓÒÓ·‡ ‡ÁÏÌÓÊÂÌËfl (ÔÓ-
ÎÓ‚Ó„Ó Ë/ËÎË ·ÂÒÔÓÎÓ„Ó), ‡ Ú‡ÍÊÂ ÓÚ ÛÓ‚Ìfl ÓÚÒÂ-
˜ÂÌËfl Ù‡„ÏÂÌÚ‡ („ÓÎÓ‚ÌÓ„Ó, ÓÍÓÎÓ„ÎÓÚÓ˜ÌÓ„Ó,
ı‚ÓÒÚÓ‚Ó„Ó) Ë Â„Ó ‡ÁÏÂ‡.

êéëí Éãéíäà

çÂÍÓÚÓ˚Â ËÒÒÎÂ‰Ó‚‡ÚÂÎË ÓÚÏÂ˜‡ÎË, ̃ ÚÓ Â„Â-
ÌÂËÓ‚‡‚¯‡fl Ë ÛÊÂ ÙÛÌÍˆËÓÌËÛ˛˘‡fl „ÎÓÚÍ‡
ÌÂ ‰ÓÒÚË„‡Î‡ ‡ÁÏÂÓ‚ ËÌÚ‡ÍÚÌÓÈ. í‡Í, ‰ÎËÌ‡ „ÎÓ-
ÚÓÍ Û D. lugubris ˜ÂÂÁ 15 ÒÛÚ Ò ÏÓÏÂÌÚ‡ ‡ÏÔÛÚ‡-
ˆËË, ËÁÏÂÂÌÌ‡fl Ì‡ „ËÒÚÓÎÓ„Ë˜ÂÒÍËı ÔÂÔ‡‡Ú‡ı,
ÒÓÒÚ‡‚ÎflÎ‡ ÎË¯¸ 62% ‰ÎËÌ˚ „ÎÓÚÓÍ ËÌÚ‡ÍÚÌ˚ı
ÊË‚ÓÚÌ˚ı (Pascolini, 1966). ì ÔÎ‡Ì‡ËÈ D. tigrina
‚ÓÒÒÚ‡ÌÓ‚ÎÂÌËÂ ÙÛÌÍˆËË ‚ÌÓ‚¸ ÒÙÓÏËÓ‚‡ÌÌÓÈ
„ÎÓÚÍË ÔÓËÒıÓ‰ËÎÓ Ì‡ 5–8-Â ÒÛÚ ÔÓÒÎÂ ÂÂ Û‰‡ÎÂ-
ÌËfl. Ç ̋ ÚÓ ‚ÂÏfl ÒÚÛÍÚÛ‡ ÌÓ‚ÓÈ „ÎÓÚÍË ÒÓÓÚ‚ÂÚ-
ÒÚ‚Ó‚‡Î‡ ËÌÚ‡ÍÚÌÓÈ, Ó‰Ì‡ÍÓ ÌÓ‚‡fl „ÎÓÚÍ‡ ·˚Î‡
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äÂ˘ÂÌÍÓ

ÏÂÌ¸¯Â. èËÊËÁÌÂÌÌ˚Â ÏÓÙÓÏÂÚË˜ÂÒÍËÂ ËÁ-
ÏÂÂÌËfl Ì‡ Ó‰ÌËı Ë ÚÂı ÊÂ ÊË‚ÓÚÌ˚ı ÔÓÍ‡Á‡ÎË,
˜ÚÓ „ÎÓÚÍ‡ ÔÓ‰ÓÎÊ‡Î‡ ‡ÒÚË ‚ ÚÂ˜ÂÌËÂ ÏÂÒflˆ‡
ÔÓÒÎÂ Û‰‡ÎÂÌËfl. ç‡Ë·ÓÎ¸¯‡fl ÒÍÓÓÒÚ¸ ÓÒÚ‡ ·˚-
Î‡ ÓÚÏÂ˜ÂÌ‡ Ò 7-ı ÔÓ 14-Â ÒÛÚ Â„ÂÌÂ‡ˆËË. ì‰ÎË-
ÌÂÌËÂ „ÎÓÚÍË Ë ÛÚÓÎ˘ÂÌËÂ „ÎÓÚÓ˜ÌÓÈ ÒÚÂÌÍË ÔÓ-
ËÒıÓ‰ËÎË ÌÂÁ‡‚ËÒËÏÓ ‰Û„ ÓÚ ‰Û„‡. çÓ‚‡fl „ÎÓÚÍ‡
‰ÓÒÚË„‡Î‡ ËÒıÓ‰ÌÓÈ ‰ÎËÌ˚ Í 21-Ï ÒÛÚ, ‡ ÂÂ ÔÎÓ-
˘‡‰¸ – Í 28-Ï ÒÛÚ Â„ÂÌÂ‡ˆËË. í‡ÍËÏ Ó·‡ÁÓÏ,
Á‡‚Â¯‡˛˘ËÏ ˝Ú‡ÔÓÏ Â„ÂÌÂ‡ˆËË „ÎÓÚÍË fl‚Îfl-
ÎÓÒ¸ ‚ÓÒÒÚ‡ÌÓ‚ÎÂÌËÂ ËÒıÓ‰Ì˚ı ‡ÁÏÂÓ‚, ı‡‡Í-
ÚÂÌ˚ı ‰Îfl ÔÎ‡Ì‡ËÈ, ÍÓ„‰‡ ÔÓËÒıÓ‰ËÎÓ Û‚ÂÎË-
˜ÂÌËÂ ‚ÒÂı Ô‡‡ÏÂÚÓ‚: ‰ÎËÌ˚, ÚÓÎ˘ËÌ˚ Ë ÔÎÓ-
˘‡‰Ë Â„ÂÌÂËÛ˛˘ÂÈ „ÎÓÚÍË (äÂ˘ÂÌÍÓ, 1993).

çÖêÇçÄü êÖÉìãüñàü 
êÖÉÖçÖêÄñàà Éãéíäà

ùÍÒÔÂËÏÂÌÚ˚ ÔÓ Ú‡ÌÒÔÎ‡ÌÚ‡ˆËË ‡ÁÎË˜Ì˚ı
Û˜‡ÒÚÍÓ‚ ÚÂÎ‡ ÔÎ‡Ì‡ËÈ-‰ÓÌÓÓ‚ ‚ ‡ÁÌ˚Â ÁÓÌ˚
ÚÂÎ‡ ÔÎ‡Ì‡ËÈ-ÂˆËÔËÂÌÚÓ‚ Ó·Ì‡ÛÊËÎË ÒÛ˘Â-
ÒÚ‚Ó‚‡ÌËÂ ËÌ‰ÛÍˆËÓÌÌ˚ı ÏÂı‡ÌËÁÏÓ‚ ÔË ÙÓÏË-
Ó‚‡ÌËË „ÎÓÚÍË. ÇÂ‰Û˘‡fl ÓÎ¸ ‚ ËÌ‰ÛÍˆËË Â„Â-
ÌÂ‡ˆËË „ÎÓÚÍË ÓÚ‚Ó‰ËÎ‡Ò¸ ˆÂÌÚ‡Î¸ÌÓÈ ÌÂ‚ÌÓÈ
ÒËÒÚÂÏÂ (Wolf, 1962; Lender, 1962; òÂÈÏ‡Ì, 1984;
Kishida, 1986; òÂÈÏ‡Ì, äÂ˘ÂÌÍÓ, 1995). í‡Í, ÔÂ-
ÂÒ‡‰Í‡ „ÓÎÓ‚ÌÓ„Ó „‡Ì„ÎËfl ‚ Á‡„ÎÓÚÓ˜ÌÛ˛ Ó·-
Î‡ÒÚ¸ Û D. tigrina Ë P. dorotocephala ËÌ‰ÛˆËÓ‚‡Î‡
Ú‡Ï ÙÓÏËÓ‚‡ÌËÂ Ó‰ÌÓÈ ËÎË ‰‚Ûı ‰ÓÔÓÎÌËÚÂÎ¸-
Ì˚ı ÌÓÏ‡Î¸ÌÓ ÙÛÌÍˆËÓÌËÛ˛˘Ëı „ÎÓÚÓÍ (San-
tos, 1929, 1931). ì Planaria gonocephala ÔÂÂÒ‡‰Í‡
„ÓÎÓ‚ÌÓ„Ó Û˜‡ÒÚÍ‡ ‚ Á‡„ÎÓÚÓ˜ÌÛ˛ Ë „ÎÓÚÓ˜ÌÛ˛
Ó·Î‡ÒÚË ‚˚Á˚‚‡Î‡ ÙÓÏËÓ‚‡ÌËÂ ‰ÓÔÓÎÌËÚÂÎ¸-
ÌÓÈ „ÎÓÚÍË (Sugino, 1938). Å˚ÎÓ ‚˚ÒÍ‡Á‡ÌÓ ÏÌÂ-
ÌËÂ, ̃ ÚÓ ÔÂÂÒ‡ÊÂÌÌ˚È „ÓÎÓ‚ÌÓÈ Ù‡„ÏÂÌÚ ËÌ‰ÛˆË-
ÛÂÚ ÔÓfl‚ÎÂÌËÂ „ÎÓÚÓ˜ÌÓÈ ÁÓÌ˚, ‡ Á‡ÚÂÏ „ÎÓÚÓ˜Ì‡fl
ÁÓÌ‡ ‚ Ò‚Ó˛ Ó˜ÂÂ‰¸ ËÌ‰ÛˆËÛÂÚ ÙÓÏËÓ‚‡ÌËÂ
„ÎÓÚÍË. èË ÓÚÒÂ˜ÂÌËË ÔÂÂ‰ÌÂ„Ó ÍÓÌˆ‡ ÚÂÎ‡ Û ÔÎ‡-
Ì‡ËÈ ÔÂ‚˚Ï Ì‡˜ËÌ‡Î ‰ËÙÙÂÂÌˆËÓ‚‡Ú¸Òfl ÏÓÁ„,
Á‡ÚÂÏ ÙÓÏËÓ‚‡Î‡Ò¸ ÔÂ‰„ÎÓÚÓ˜Ì‡fl Ó·Î‡ÒÚ¸, ÍÓ-
ÚÓ‡fl ÒÚËÏÛÎËÓ‚‡Î‡ ‡Á‚ËÚËÂ ÔÓÁ‡‰Ë ÒÂ·fl „ÎÓÚÓ˜-
ÌÓÈ ÁÓÌ˚. èÂ‰ÔÓÎ‡„‡ÎÓÒ¸, ˜ÚÓ Ë „ÎÓÚÓ˜Ì‡fl ÁÓÌ‡ ‚
Ò‚Ó˛ Ó˜ÂÂ‰¸ ‚˚‰ÂÎflÎ‡ ËÌ‰ÛÍÚÓ˚ ‰Îfl ÙÓÏËÓ‚‡-
ÌËfl „ÎÓÚÍË (Sengel, 1953; Wolff, 1962).

èË Ú‡ÌÒÔÎ‡ÌÚ‡ˆËË „ÓÎÓ‚ÌÓ„Ó Ù‡„ÏÂÌÚ‡ ‚
Á‡„ÎÓÚÓ˜ÌÛ˛ Ó·Î‡ÒÚ¸ Û ÔÎ‡Ì‡ËÈ D. japonica Ú‡Í-
ÊÂ Ó·‡ÁÓ‚˚‚‡ÎËÒ¸ ‰ÓÔÓÎÌËÚÂÎ¸Ì˚Â „ÎÓÚÍË. é‰-
Ì‡ÍÓ Ëı ÔÓfl‚ÎÂÌËÂ Ì‡·Î˛‰‡ÎË Ë ÔË Ú‡ÌÒÔÎ‡ÌÚ‡-
ˆËË ÔÂ‰„ÎÓÚÓ˜ÌÓ„Ó Û˜‡ÒÚÍ‡ ‚ Á‡„ÎÓÚÓ˜ÌÛ˛ Ó·-
Î‡ÒÚ¸ ÚÂÎ‡ (Asai, 1981; Asai, Kishida, 1985). í‡ÍËÏ
Ó·‡ÁÓÏ, ÔÂ‰„ÎÓÚÓ˜Ì˚È Û˜‡ÒÚÓÍ ÚÂÎ‡, Ú‡Í ÊÂ Í‡Í
Ë „ÓÎÓ‚ÌÓÈ, ·˚Î ÒÔÓÒÓ·ÂÌ ËÌ‰ÛˆËÓ‚‡Ú¸ ÙÓÏËÓ-
‚‡ÌËÂ „ÎÓÚÍË Û ÔÎ‡Ì‡ËÈ (Okada, Sugino, 1934a,b;
1937; Okada, Kido, 1943). é·‡ÁÓ‚‡ÌËÂ ‰ÓÔÓÎÌË-
ÚÂÎ¸ÌÓÈ „ÎÓÚÍË ÔÓËÒıÓ‰ËÎÓ Ë ÔË ‡ÒÒÂ˜ÂÌËË
Ó·ÓËı ÌÂ‚Ì˚ı ÒÚ‚ÓÎÓ‚ ‚ ÔÂ‰„ÎÓÚÓ˜ÌÓÈ Ó·Î‡ÒÚË
ÚÂÎ‡ ÔÎ‡Ì‡ËÈ (Schilt, 1972; Kishida, Nacagiri, 1982;
Kishida, Asai, 1984; Kishida, 1986). çÂÍÓÚÓ˚Â ‡‚ÚÓ-
˚ ÔÓÎ‡„‡ÎË, ˜ÚÓ ÌÂ‚Ì˚Â ÒÚ‚ÓÎ˚ ÏÓ„ÎË ÓÒÛ-

˘ÂÒÚ‚ÎflÚ¸ ‚ ÔÓˆÂÒÒÂ Â„ÂÌÂ‡ˆËË ÚÓÙË˜ÂÒÍÛ˛
ÙÛÌÍˆË˛ (Kishida, Asai, 1984).

ì ÔÎ‡Ì‡ËÈ D. lugubris ÔÓÒÎÂ ÔÂ‰‚‡ËÚÂÎ¸ÌÓ-
„Ó Û‰‡ÎÂÌËfl „ÓÎÓ‚˚ (Á‡ 10–12 ÒÛÚ ‰Ó Û‰‡ÎÂÌËfl
„ÎÓÚÍË) Â„ÂÌÂ‡ˆËfl „ÎÓÚÍË ÚÓÏÓÁËÎ‡Ò¸ (Liotti,
Bruschelli, 1966). èË Ó‰ÌÓ‚ÂÏÂÌÌÓÏ Û‰‡ÎÂÌËË
„ÓÎÓ‚ÌÓ„Ó ÍÓÌˆ‡ ÚÂÎ‡ Ë „ÎÓÚÍË Û D. tigrina Â„ÂÌÂ-
‡ˆËfl Á‡‰ÂÊË‚‡Î‡Ò¸ Ì‡ 1 ÒÛÚ ÔËÏÂÌÓ Û 15% ÊË-
‚ÓÚÌ˚ı. ì‰‡ÎÂÌËÂ ÌÂ‚Ì˚ı ÒÚ‚ÓÎÓ‚ ‚ ÔÂ‰„ÎÓÚÓ˜-
Ì˚ı Ù‡„ÏÂÌÚ‡ı ÔÎ‡Ì‡ËÈ Á‡‰ÂÊË‚‡ÎÓ Â„ÂÌÂ-
‡ˆË˛ „ÎÓÚÍË Ì‡ 2 ÒÛÚ ÔÓ Ò‡‚ÌÂÌË˛ Ò
ÍÓÌÚÓÎ¸ÌÓÈ „ÛÔÔÓÈ ÊË‚ÓÚÌ˚ı, Û ÍÓÚÓ˚ı ÌÂ‚-
Ì˚Â ÒÚ‚ÓÎ˚ ·˚ÎË ÒÓı‡ÌÂÌ˚. ùÚÓ ÔÓÁ‚ÓÎËÎÓ
ÔÂ‰ÔÓÎÓÊËÚ¸, ˜ÚÓ ‚ÎËflÌËÂ ÌÂ‚Ì˚ı ÒÚ‚ÓÎÓ‚ Ì‡
Â„ÂÌÂ‡ˆË˛ „ÎÓÚÍË ÁÌ‡˜ËÚÂÎ¸ÌÂÂ ‚ÎËflÌËfl „Ó-
ÎÓ‚ÌÓ„Ó „‡Ì„ÎËfl (òÂÈÏ‡Ì, äÂ˘ÂÌÍÓ, 1995). 

í‡ÍËÏ Ó·‡ÁÓÏ, ÔË ËÒÔÓÎ¸ÁÓ‚‡ÌËË ‡ÁÌ˚ı ‚Ë-
‰Ó‚ ÔÎ‡Ì‡ËÈ Ë ËÒÒÎÂ‰Ó‚‡ÌËË ‡ÁÌ˚ı ‚ÓÁ‰ÂÈÒÚ‚ËÈ
(Û‰‡ÎÂÌËÂ ÌÂ‚Ì˚ı ÒÚ‚ÓÎÓ‚ ËÎË „ÓÎÓ‚ÌÓ„Ó „‡Ì-
„ÎËfl, Ëı Ú‡ÌÒÔÎ‡ÌÚ‡ˆËfl ‚ ‰Û„Û˛ Ó·Î‡ÒÚ¸ ÚÂÎ‡,
‚‚Â‰ÂÌËÂ „ÓÏÓ„ÂÌ‡ÚÓ‚ Ë ˝ÍÒÚ‡ÍÚÓ‚ „ÓÎÓ‚ÌÓ„Ó
ÏÓÁ„‡) ·˚ÎÓ ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ „ÓÎÓ‚ÌÓÈ „‡Ì„ÎËÈ Ë
ÌÂ‚Ì˚Â ÒÚ‚ÓÎ˚ Ë„‡˛Ú ‚‡ÊÌÛ˛ ÓÎ¸ ‚ ËÌ‰ÛÍˆËË
Â„ÂÌÂ‡ˆËË „ÎÓÚÍË, ÓÌË Ú‡ÍÊÂ ÌÂÓ·ıÓ‰ËÏ˚ Í‡Í
‰Îfl ÛÒÔÂ¯ÌÓ„Ó ÔÓıÓÊ‰ÂÌËfl ÔÓˆÂÒÒ‡ Â„ÂÌÂ‡-
ˆËË „ÎÓÚÍË, Ú‡Í Ë ‰Îfl Ò‚flÁ‡ÌÌÓ„Ó Ò ÌËÏ ÔË˘Â‚Ó„Ó
ÔÓ‚Â‰ÂÌËfl. èÂ‰ÔÓÎ‡„‡ÂÚÒfl, ˜ÚÓ ‚Ó ‚Á‡ËÏÓ‰ÂÈ-
ÒÚ‚ËË ÏÂÊ‰Û ÌÂ‚ÌÓÈ ÒËÒÚÂÏÓÈ Ë Â„ÂÌÂ‡ÌÚÓÏ
Û˜‡ÒÚ‚Û˛Ú Ù‡ÍÚÓ˚, ÔÓ‰ÛˆËÛÂÏ˚Â ÌÂÈÓÒÂÍÂ-
ÚÓÌ˚ÏË ÍÎÂÚÍ‡ÏË, ıËÏË˜ÂÒÍ‡fl ÔËÓ‰‡ ÍÓÚÓ˚ı
ÓÒÚ‡ÂÚÒfl ÌÂËÁ‚ÂÒÚÌÓÈ.

ïàåàóÖëäÄü êÖÉìãüñàü 
êÖÉÖçÖêÄñàà Éãéíäà

é‰ÌÓÈ ËÁ ÍÎ‡ÒÒË˜ÂÒÍËı ÔÓ·ÎÂÏ ·ËÓÎÓ„ËË ‡Á-
‚ËÚËfl fl‚ÎflÂÚÒfl ıËÏË˜ÂÒÍ‡fl Â„ÛÎflˆËfl ÏÓÙÓ„Â-
ÌÂÁ‡. åÌÓ„Ó˜ËÒÎÂÌÌ˚Â ÒÔÂˆË‡Î¸Ì˚Â ËÒÒÎÂ‰Ó‚‡-
ÌËfl ÔÓÁ‚ÓÎËÎË ÔÂ‰ÔÓÎ‡„‡Ú¸ ÒÛ˘ÂÒÚ‚Ó‚‡ÌËÂ Û
ÔÎ‡Ì‡ËÈ Ù‡ÍÚÓÓ‚ Â„ÂÌÂ‡ˆËË – ÓÔÂ‰ÂÎÂÌÌ˚ı
ÏÓÙÓ„ÂÌÂÚË˜ÂÒÍËı ‡„ÂÌÚÓ‚, Â„ÛÎËÛ˛˘Ëı ÔÓ-
ˆÂÒÒ˚ ‡Á‚ËÚËfl, Â„ÂÌÂ‡ˆËË Ë ·ÂÒÔÓÎÓ„Ó ‡ÁÏÌÓ-
ÊÂÌËfl (Pascolini, 1966; Ziller-Sengel, 1967a,b; Pas-
colini, 1970; òÂÈÏ‡Ì, 1984; òÂÈÏ‡Ì Ë ‰., 1989; Re-
uter, Kreshchenko, 2004). 

Ç ÓÚÌÓ¯ÂÌËË ËÁÛ˜ÂÌËfl Ù‡ÍÚÓÓ‚, ‚ÎËfl˛˘Ëı
Ì‡ Â„ÂÌÂ‡ˆË˛ „ÎÓÚÍË, ËÒÔÓÎ¸ÁÓ‚‡ÎË ÚÂ ÊÂ ÔÓ‰-
ıÓ‰˚ Ë ÔËÂÏ˚, ˜ÚÓ Ë ÔË ËÒÒÎÂ‰Ó‚‡ÌËË Â„ÛÎfl-
ˆËË ÔÓˆÂÒÒ‡ Â„ÂÌÂ‡ˆËË Û ÔÎ‡Ì‡ËÈ ‚ÓÓ·˘Â.
í‡Í, ÔËÏÂÌÂÌËÂ „ÓÏÓ„ÂÌ‡ÚÓ‚ ËÎË ˝ÍÒÚ‡ÍÚÓ‚
ÚÍ‡ÌÂÈ ÓÔÂ‰ÂÎÂÌÌ˚ı ˜‡ÒÚÂÈ ÚÂÎ‡ fl‚ËÎÓÒ¸ ÔÂ-
‚˚Ï ¯‡„ÓÏ ‰Îfl Ó·Ì‡ÛÊÂÌËfl Ú‡ÍËı Ù‡ÍÚÓÓ‚. àı
‚‚Ó‰ËÎË ‚ Ó„‡ÌËÁÏ ÔÎ‡Ì‡ËÈ Ò ÔÓÏÓ˘¸˛ ËÌ˙ÂÍ-
ˆËÈ, ‡ Ú‡ÍÊÂ ÒÍ‡ÏÎË‚‡fl Ò ÔË˘ÂÈ ËÎË ‰Ó·‡‚Îflfl ‚
ÒÂ‰Û, ‚ ÍÓÚÓÓÈ ÓÌË ÒÓ‰ÂÊ‡ÎËÒ¸. ì D. lugubris,
D. tigrina Ë P. nigra Ó˜Ë˘ÂÌÌ˚È ˝ÍÒÚ‡ÍÚ ÚÍ‡ÌÂÈ
„ÓÎÓ‚ÌÓÈ ÁÓÌ˚ ÚÂÎ‡ ÒÛ˘ÂÒÚ‚ÂÌÌÓ ÛÒÍÓflÎ Â„ÂÌÂ-
‡ˆË˛ „ÎÓÚÍË. ç‡ 8-Â ÒÛÚ Â„ÂÌÂ‡ˆËË ÔË ‚ÓÁ‰ÂÈ-
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êÂ„ÂÌÂ‡ˆËfl „ÎÓÚÍË ì ÔÎ‡Ì‡ËÈ 11

ÒÚ‚ËË Ì‡ ÔÎ‡Ì‡ËÈ ̋ ÍÒÚ‡ÍÚÓ‚ ËÁ ÚÍ‡ÌÂÈ „ÓÎÓ‚ÌÓÈ
Ó·Î‡ÒÚË ÚÂÎ‡ „ÎÓÚÍ‡ Â„ÂÌÂËÓ‚‡Î‡ Û 80% ÓÒÓ-
·ÂÈ, ÚÓ„‰‡ Í‡Í ÔË ‚ÓÁ‰ÂÈÒÚ‚ËË ̋ ÍÒÚ‡ÍÚÓ‚ ËÁ ÓÍÓ-
ÎÓ„ÎÓÚÓ˜ÌÓÈ Ó·Î‡ÒÚË – Û 21% ÊË‚ÓÚÌ˚ı. àÁ ̋ ÚÓ„Ó
·˚ÎË Ò‰ÂÎ‡Ì˚ ‚˚‚Ó‰˚ Ó ÚÓÏ, ˜ÚÓ „ÓÎÓ‚Ì‡fl ÁÓÌ‡
ÒÓ‰ÂÊËÚ Ù‡ÍÚÓ (ËÎË „ÛÔÔÛ Ù‡ÍÚÓÓ‚), ÒÚËÏÛ-
ÎËÛ˛˘Ëı Â„ÂÌÂ‡ˆË˛ „ÎÓÚÍË (Ziller-Sengel,
1965). 

èË ËÁÛ˜ÂÌËË ‚ÎËflÌËfl „ÓÏÓ„ÂÌ‡ÚÓ‚ „ÎÓÚÓ˜Ì˚ı
Ó·Î‡ÒÚÂÈ Ì‡ Â„ÂÌÂ‡ˆË˛ „ÎÓÚÍË ·˚ÎË ÔÓÎÛ˜ÂÌ˚
ÔÓÚË‚ÓÂ˜Ë‚˚Â Ò‚Â‰ÂÌËfl. ëÌ‡˜‡Î‡ ·˚ÎÓ Ó·Ì‡Û-
ÊÂÌÓ, ˜ÚÓ „ÓÏÓ„ÂÌ‡Ú˚ ÓÍÓÎÓ„ÎÓÚÓ˜ÌÓÈ Ó·Î‡ÒÚË
ÔÎ‡Ì‡ËÈ ÓÍ‡Á˚‚‡˛Ú ÚÓÏÓÁfl˘ÂÂ ‰ÂÈÒÚ‚ËÂ Ì‡ Â-
„ÂÌÂ‡ˆË˛ „ÎÓÚÍË, ÍÓÚÓÓÂ ÓÒÓ·ÂÌÌÓ flÍÓ ‚˚‡-
ÊÂÌÓ Ì‡ 10–15-Â ÒÛÚ. ùÚÓ ‰‡ÎÓ ÓÒÌÓ‚‡ÌËÂ ÔÂ‰ÔÓÎ‡-
„‡Ú¸, ˜ÚÓ „ÎÓÚÍ‡ ËÎË ÒÓ‚ÏÂÒÚÌÓ „ÎÓÚÍ‡ Ë ÓÍÓÎÓ„ÎÓ-
ÚÓ˜Ì‡fl ÁÓÌ‡ ‚˚‰ÂÎfl˛Ú ÒÔÂˆËÙË˜ÂÒÍËÈ ËÌ„Ë·ËÚÓ,
ÓÎ¸ ÍÓÚÓÓ„Ó ÒÓÒÚÓËÚ ‚ ÔÂ‰ÓÚ‚‡˘ÂÌËË ÙÓÏË-
Ó‚‡ÌËfl ‰ÓÔÓÎÌËÚÂÎ¸Ì˚ı „ÎÓÚÓÍ (Wolff et al., 1964).
ÑÓ·‡‚ÎÂÌËÂ ‚ ‚Ó‰Û, ‚ ÍÓÚÓÓÈ ÒÓ‰ÂÊ‡ÎËÒ¸ ÔÎ‡Ì‡-
ËË D. gonocephala ·ÂÒÔÓÎÓÈ ‡Ò˚, ˝ÍÒÚ‡ÍÚÓ‚ „ÎÓ-
ÚÓÍ Ë/ËÎË ÚÍ‡ÌÂÈ, ÓÍÛÊ‡˛˘Ëı „ÎÓÚÍÛ, ÌÂ ÓÍ‡Á˚‚‡ÎÓ
ÒÛ˘ÂÒÚ‚ÂÌÌÓ„Ó ‚ÎËflÌËfl Ì‡ Â„ÂÌÂ‡ˆË˛ „ÎÓÚÍË ÔÓ-
ÒÎÂ ÂÂ Û‰‡ÎÂÌËfl, ‚ ÚÓ ‚ÂÏfl Í‡Í Û ˝ÚËı ÊÂ ÊË‚ÓÚÌ˚ı,
‡ÁÏÌÓÊ‡˛˘ËıÒfl ÔÓÎÓ‚˚Ï ÔÛÚÂÏ, ˝ÍÒÚ‡ÍÚ ÓÍÓÎÓ-
„ÎÓÚÓ˜Ì˚ı ÚÍ‡ÌÂÈ ÒËÎ¸ÌÓ ÚÓÏÓÁËÎ Â„ÂÌÂ‡ˆË˛
(Ziller-Sengel, 1967b). ì ÔÎ‡Ì‡ËÈ P. nigra Ë D. tigrina
˝ÍÒÚ‡ÍÚ˚ ÓÍÓÎÓ„ÎÓÚÓ˜Ì˚ı ÚÍ‡ÌÂÈ Ú‡ÍÊÂ ÔÓ‰‡‚Îfl-
ÎË Â„ÂÌÂ‡ˆË˛ „ÎÓÚÍË (Ziller-Sengel, 1965; 1967a,b).
ì ÔÎ‡Ì‡ËÈ D. lugubris ‰Ó·‡‚ÎÂÌËÂ ‚ ‚Ó‰Û „ÓÏÓ„ÂÌ‡-
ÚÓ‚ „ÎÓÚÓÍ Ë „ÎÓÚÓ˜Ì˚ı Ó·Î‡ÒÚÂÈ ÔË‚Ó‰ËÎÓ Í ÔÓ-
‰‡‚ÎÂÌË˛ Â„ÂÌÂ‡ˆËË „ÎÓÚÍË (Pascolini, 1966), ‡
ÔË ËÌ˙ÂÍˆËË ‚ Ó·Î‡ÒÚ¸ „ÎÓÚÍË Â„ÂÌÂËÛ˛˘Ëı
ÔÎ‡Ì‡ËÈ ÌÂÒÍÓÎ¸ÍËı ÏÏ3 „ÓÏÓ„ÂÌ‡Ú‡ ÚÍ‡ÌÂÈ „ÎÓÚ-
ÍË ÔÓËÒıÓ‰ËÎÓ Û‚ÂÎË˜ÂÌËÂ ‰ÎËÌ˚ Â„ÂÌÂËÛ˛-
˘ÂÈ „ÎÓÚÍË. Ä‚ÚÓ Ò‰ÂÎ‡Î‡ ‚˚‚Ó‰ Ó ÒÚËÏÛÎËÛ˛-
˘ÂÏ ‚ÎËflÌËË ÚÍ‡ÌÂÈ „ÎÓÚÍË Ì‡ ÂÂ Â„ÂÌÂ‡ˆË˛, ÍÓ-
ÚÓ˚È ·˚Î ÔÓ‰Ú‚ÂÊ‰ÂÌ ‚ ÒÎÂ‰Û˛˘ÂÏ ˝ÍÒÔÂË-
ÏÂÌÚÂ, „‰Â Â„ÂÌÂ‡ˆËfl „ÎÓÚÓÍ Û ‰‚Ûı„ÎÓÚÓ˜Ì˚ı
ÔÎ‡Ì‡ËÈ Ú‡ÍÊÂ ÛÒÍÓflÎ‡Ò¸ ÔË ‰Ó·‡‚ÎÂÌËË ‚ ‚Ó‰Û
˝ÍÒÚ‡ÍÚ‡ „ÎÓÚÓÍ (Pascolini, 1970).

ì D. tigrina ·ÂÒÔÓÎÓÈ ‡Ò˚ ·˚ÎÓ ‚˚fl‚ÎÂÌÓ, ̃ ÚÓ
Â„ÂÌÂ‡ˆËfl „ÎÓÚÍË ÚÓÏÓÁËÎ‡Ò¸ Û ÔÎ‡Ì‡ËÈ-Â-
ˆËÔËÂÌÚÓ‚ ÔË ÔÓÂ‰‡ÌËË „ÓÏÓ„ÂÌ‡ÚÓ‚ ÓÍÓÎÓ„ÎÓ-
ÚÓ˜Ì˚ı Ó·Î‡ÒÚÂÈ Ë „ÎÓÚÓÍ, ‚ÁflÚ˚ı Û ËÌÚ‡ÍÚÌ˚ı
ÔÎ‡Ì‡ËÈ-‰ÓÌÓÓ‚. í‡Í ÊÂ ÚÓÏÓÁËÎË Â„ÂÌÂ‡-
ˆË˛ „ÎÓÚÍË „ÓÏÓ„ÂÌ‡Ú˚ Â„ÂÌÂËÛ˛˘Ëı ÓÍÓÎÓ-
„ÎÓÚÓ˜Ì˚ı Ó·Î‡ÒÚÂÈ, ‚ÁflÚ˚Â Ì‡ 1, 2 Ë 5-Â ÒÛÚ Â„ÂÌÂ-
‡ˆËË Û ÔÎ‡Ì‡ËÈ-‰ÓÌÓÓ‚ (äÂ˘ÂÌÍÓ, òÂÈÏ‡Ì, ÌÂ-
ÓÔÛ·Î. ‰‡ÌÌ˚Â). í‡ÍËÏ Ó·‡ÁÓÏ, ‚ÓÁ‰ÂÈÒÚ‚ËÂ ÔÓÎ-
Ì˚ı ËÎË ˜‡ÒÚË˜ÌÓ Ó˜Ë˘ÂÌÌ˚ı „ÓÏÓ„ÂÌ‡ÚÓ‚ ‡ÁÎË˜-
Ì˚ı Ó·Î‡ÒÚÂÈ ÚÂÎ‡ Ì‡ Â„ÂÌÂ‡ˆË˛ Á‡‚ËÒËÚ ÓÚ ÒÔÓ-
ÒÓ·‡ Ëı ‚‚Â‰ÂÌËfl, ‚Ë‰Ó‚ÓÈ ÔËÌ‡‰ÎÂÊÌÓÒÚË ÓÒÓ·Ë, ‡
Ú‡ÍÊÂ ÓÚ ÒÔÓÒÓ·‡ ‡ÁÏÌÓÊÂÌËfl ÔÎ‡Ì‡ËÈ. é‰Ì‡ÍÓ,
ÌÂÒÏÓÚfl Ì‡ ÌÂÍÓÚÓ˚Â Ì‡·Î˛‰‡ÂÏ˚Â ÔÓÚË‚ÓÂ-
˜Ëfl, ÔÓÎÛ˜ÂÌÌ˚Â ‰‡ÌÌ˚Â ‚ ̂ ÂÎÓÏ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Û˛Ú Ó
ÚÓÏÓÁfl˘ÂÏ ‚ÎËflÌËË ˝ÍÒÚ‡ÍÚÓ‚ ÓÍÓÎÓ„ÎÓÚÓ˜Ì˚ı

ÚÍ‡ÌÂÈ Ë Ó ÒÚËÏÛÎËÛ˛˘ÂÏ ‚ÎËflÌËË „ÓÏÓ„ÂÌ‡ÚÓ‚
ÚÍ‡ÌÂÈ „ÎÓÚÍË, ‡ Ú‡ÍÊÂ „ÓÎÓ‚ÌÓÈ ˜‡ÒÚË ÚÂÎ‡ ÔÎ‡Ì‡-
ËÈ Ì‡ Â„ÂÌÂ‡ˆË˛ „ÎÓÚÍË.

êÂ„ÂÌÂ‡ˆËfl „ÎÓÚÍË Û ÔÎ‡Ì‡ËÈ D. tigrina ·˚Î‡
ËÒÔÓÎ¸ÁÓ‚‡Ì‡ Ú‡ÍÊÂ ‰Îfl ı‡‡ÍÚÂËÒÚËÍË ÏÓÙÓ-
„ÂÌÂÚË˜ÂÒÍÓÈ ‡ÍÚË‚ÌÓÒÚË fl‰‡ ÌÂÈÓÔÂÔÚË‰Ó‚.
ç‡ÔËÏÂ, ÒÛ·ÒÚ‡ÌˆËfl P ÒÚËÏÛÎËÓ‚‡Î‡ ÔÓÎËÙÂ-
‡ˆË˛ ÍÎÂÚÓÍ Ë ÙÓÏËÓ‚‡ÌËÂ ·Î‡ÒÚÂÏ˚, ‡ Ú‡Í-
ÊÂ ‡Á‚ËÚËÂ „ÎÓÚÍË Û ÔÎ‡Ì‡ËÈ (Saló, Baguñà,
1986; Baguñà et al., 1989). èË ÓˆÂÌÍÂ ÏÓÙÓÎÓ„Ë-
˜ÂÒÍËı Ë ÙÛÌÍˆËÓÌ‡Î¸Ì˚ı ÔÓÍ‡Á‡ÚÂÎÂÈ Â„ÂÌÂ‡-
ˆËË „ÎÓÚÍË Ì‡Ë·ÓÎÂÂ ‚˚‡ÊÂÌÌ˚È ̋ ÙÙÂÍÚ ÔÓfl‚-
ÎflÎË ÏÓÙÓ„ÂÌ „Ë‰˚ Ë Ù‡„ÏÂÌÚ Î˛ÎË·ÂËÌ‡
(1–2), ÍÓÚÓ˚Â ÒÚËÏÛÎËÓ‚‡ÎË Â„ÂÌÂ‡ˆË˛ Ë ÓÒÚ
ÌÓ‚ÓÈ „ÎÓÚÍË (äÂ˘ÂÌÍÓ, òÂÈÏ‡Ì, 1994). Ñ‡Î‡-
„ËÌ ÚÓÏÓÁËÎ ‚ÓÒÒÚ‡ÌÓ‚ÎÂÌËÂ ÙÛÌÍˆËË „ÎÓÚÍË Ë ÂÂ
ÓÒÚ ‚ Ì‡˜‡Î¸Ì˚È ÔÂËÓ‰ Â„ÂÌÂ‡ˆËË (5–7-Â ÒÛÚ),
‡Ì‡ÎÓ„ Ù‡„ÏÂÌÚ‡ (8–10)ÄäíÉ Á‡‰ÂÊË‚‡Î ÙÛÌÍ-
ˆËÓÌ‡Î¸ÌÓÂ ÒÓÁÂ‚‡ÌËÂ „ÎÓÚÍË. ëÎ‡·ÓÂ ÒÚËÏÛÎËÛ-
˛˘ÂÂ ‚ÎËflÌËÂ Ì‡ ÔÓˆÂÒÒ Â„ÂÌÂ‡ˆËË ÓÍ‡Á˚‚‡ÎË
Î˛ÎË·ÂËÌ, Â„Ó Ù‡„ÏÂÌÚ (9−10) Ë ‡Ì‡ÎÓ„ Ù‡„-
ÏÂÌÚ‡ (4–10)ÄäíÉ (äÂ˘ÂÌÍÓ, òÂÈÏ‡Ì, 1994). é·-
Ì‡ÛÊÂÌÓ Ú‡ÍÊÂ, ˜ÚÓ ‚ÓÒÒÚ‡ÌÓ‚ÎÂÌËÂ ÙÛÌÍˆËË
„ÎÓÚÍË ÛÒÍÓflÎÓÒ¸ ‚ „ÓÎÓ‚Ì˚ı Ù‡„ÏÂÌÚ‡ı ÚÂÎ‡
ÔÓ‰ ‚ÓÁ‰ÂÈÒÚ‚ËÂÏ ÌÂÈÓÔÂÔÚË‰‡ F Ë FMRF-‡ÏË‰‡
(Kreshchenko et al., 2001).
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Ç‡ÊÌ˚Ï ˝Ú‡ÔÓÏ Û Â„ÂÌÂËÛ˛˘Ëı ÔÎ‡Ì‡ËÈ
fl‚ÎflÂÚÒfl ˝ÍÒÔÂÒÒËfl ÓÔÂ‰ÂÎÂÌÌ˚ı „ÂÌÓ‚, ÔÓ-
‰ÛÍÚ˚ ÍÓÚÓ˚ı fl‚Îfl˛ÚÒfl Ú‡ÌÒÍËÔˆËÓÌÌ˚ÏË
Ù‡ÍÚÓ‡ÏË Ë ËÁ‚ÂÒÚÌ˚ Í‡Í Â„ÛÎflÚÓ˚ ÍÎ˛˜Â-
‚˚ı ˝Ú‡ÔÓ‚ ÙÓÏËÓ‚‡ÌËfl ÔÎ‡Ì‡ ÒÚÓÂÌËfl ‚ ‡Á-
‚ËÚËË ÊË‚ÓÚÌ˚ı ‡ÁÎË˜Ì˚ı ÒËÒÚÂÏ‡ÚË˜ÂÒÍËı
„ÛÔÔ. àı ËÁÛ˜ÂÌËÂ Û ÔÎ‡Ì‡ËÈ ÏÓÊÂÚ ÒÎÛÊËÚ¸ Ó‰-
ÌËÏ ËÁ Ì‡Ë·ÓÎÂÂ ̋ ÙÙÂÍÚË‚Ì˚ı ÔÛÚÂÈ Í ÔÓÌËÏ‡ÌË˛
Â„ÛÎflˆËË Â„ÂÌÂ‡ˆËÓÌÌ˚ı ÔÓˆÂÒÒÓ‚ Û ˝ÚËı ÊË-
‚ÓÚÌ˚ı. åÌÓ„Ó˜ËÒÎÂÌÌ˚Â Ò‚Â‰ÂÌËfl Ó ÌËı ÔË‚Â‰Â-
Ì˚ ‚ ÌÂ‰‡‚ÌËı Ó·ÁÓ‡ı (Saló, Baguñà, 2002; Agata,
2003; Sanchez Alvarado, Kang, 2005; Reddien et al.,
2005; Saló, 2006) Ë ÌÂ fl‚Îfl˛ÚÒfl ÔÂ‰ÏÂÚÓÏ ‰‡ÌÌÓÈ
ÔÛ·ÎËÍ‡ˆËË. å˚ ıÓÚÂÎË Ó·‡ÚËÚ¸ ÓÒÓ·ÓÂ ‚ÌËÏ‡-
ÌËÂ ÎË¯¸ Ì‡ ËÒÔÓÎ¸ÁÓ‚‡ÌËÂ ÒÓ‚ÂÏÂÌÌ˚ı ÏÂÚÓ‰Ó‚
Ë ÔÓ‰ıÓ‰Ó‚ Í ËÁÛ˜ÂÌË˛ Â„ÂÌÂ‡ˆËË „ÎÓÚÍË Û ÔÎ‡-
Ì‡ËÈ Ë Ì‡ ÌÂÍÓÚÓ˚Â Ò‚Â‰ÂÌËfl, ÔÓÎÛ˜ÂÌÌ˚Â Ò Ëı
ÔÓÏÓ˘¸˛. 

ê‡·ÓÚ˚, ÔÓ‚Â‰ÂÌÌ˚Â Ò ÔËÏÂÌÂÌËÂÏ ÍÎ‡ÒÒË-
˜ÂÒÍËı „ËÒÚÓÎÓ„Ë˜ÂÒÍËı ÏÂÚÓ‰Ó‚, ÌÂ ÔÓÁ‚ÓÎËÎË
Ó‰ÌÓÁÌ‡˜ÌÓ ÓÚ‚ÂÚËÚ¸ Ì‡ ‚ÓÔÓÒ Ó ÍÎÂÚÓ˜Ì˚ı ËÒ-
ÚÓ˜ÌËÍ‡ı Â„ÂÌÂ‡ˆËË „ÎÓÚÍË. åÂı‡ÌËÁÏ˚ Â„Û-
ÎflˆËË ÍÓÏÔÓÌÂÌÚÓ‚ Â„ÂÌÂ‡ˆËÓÌÌÓ„Ó ÔÓˆÂÒÒ‡,
Í‡Í ÚÓ: ÔÓÎËÙÂ‡ˆËfl ÌÂÓ·Î‡ÒÚÓ‚ Ë Ëı ÔÓÒÎÂ‰Û˛-
˘‡fl ‰ËÙÙÂÂÌˆËÓ‚Í‡ ‚ ÌÂ‚Ì˚Â, Ï˚¯Â˜Ì˚Â
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äÂ˘ÂÌÍÓ

ËÎË ˝ÔËÚÂÎË‡Î¸Ì˚Â ÍÎÂÚÍË, – ÓÒÚ‡‚‡ÎËÒ¸ Ï‡ÎÓ-
ËÁÛ˜ÂÌÌ˚ÏË ËÎË ÌÂËÁ‚ÂÒÚÌ˚ÏË. ëÓ‚ÂÏÂÌÌ˚Â
ËÏÏÛÌÓˆËÚÓıËÏË˜ÂÒÍËÈ Ë ÏÓÎÂÍÛÎflÌÓ-·ËÓÎÓ„Ë-
˜ÂÒÍËÈ ÔÓ‰ıÓ‰˚ ‰‡ÎË ‚ÓÁÏÓÊÌÓÒÚ¸ ÔÓÎÛ˜ËÚ¸ ‰Ó-
ÔÓÎÌËÚÂÎ¸Ì˚Â Ò‚Â‰ÂÌËfl Ó Â„ÂÌÂ‡ˆËË „ÎÓÚÍË Û
ÔÎ‡Ì‡ËÈ. 

èÓÍ‡Á‡ÌÓ, ˜ÚÓ ÌÂÍÓÚÓ˚Â „ÂÌ˚ Ì‡˜ËÌ‡˛Ú ˝ÍÒ-
ÔÂÒÒËÓ‚‡Ú¸Òfl Ì‡ ‡ÌÌËı ÒÚ‡‰Ëflı Â„ÂÌÂ‡ˆËË
„ÎÓÚÍË. í‡Í, Û D. japonica, Û ÍÓÚÓÓÈ ‚ÓÁÏÓÊÌ‡
ÒÏÂÌ‡ ÔÓÎÓ‚ÓÈ Ë ·ÂÒÔÓÎÓÈ ÙÓÏ ‡ÁÏÌÓÊÂÌËfl, ÔÓ-
ÒÎÂ ÓÚÒÂ˜ÂÌËfl ı‚ÓÒÚÓ‚˚ı Ù‡„ÏÂÌÚÓ‚ Ì‡ ÔÂ‰„ÎÓ-
ÚÓ˜ÌÓÏ Ë Á‡„ÎÓÚÓ˜ÌÓÏ ÛÓ‚Ìflı ÚÂÎ‡ ̃ ÂÂÁ 1 ÒÛÚ Ì‡-
·Î˛‰‡ÎË ÒÍÓÔÎÂÌËfl ÍÎÂÚÓÍ, ˝ÍÒÔÂÒÒËÛ˛˘Ëı „Â-
Ì˚ DjvlgA Ë DjvlgB (Dugesia japonica vasa-like gene
A, B). ì ‰Û„Ëı Ó„‡ÌËÁÏÓ‚, Ì‡ÔËÏÂ Û ‰ÓÁÓÙË-
Î˚, ÔÓ‰ÛÍÚ˚ ˝ÚËı „ÂÌÓ‚ (vas-ÔÓ‰Ó·Ì˚Â ·ÂÎÍË) ‚
ÍÓÏÔÎÂÍÒÂ Ò êçä ËÁ‚ÂÒÚÌ˚ Í‡Í ÍÓÏÔÓÌÂÌÚ˚ „‡-
ÌÛÎ, ı‡‡ÍÚÂÌ˚ı ‰Îfl ÍÎÂÚÓÍ ÔÓÎÓ‚ÓÈ ÎËÌËË, Ë ÌÂ-
Ó·ıÓ‰ËÏ˚ ‰Îfl Ëı ‰ËÙÙÂÂÌˆËÓ‚ÍË. ì ÔÎ‡Ì‡ËÈ
Ì‡ 2-Â ÒÛÚ ˜ËÒÎÓ DjvlgA-ÔÓÎÓÊËÚÂÎ¸Ì˚ı ÍÎÂÚÓÍ
Û‚ÂÎË˜Ë‚‡ÎÓÒ¸ ‚ ‡Á‚Ë‚‡˛˘ÂÈÒfl ·Î‡ÒÚÂÏÂ Ë Â„Â-
ÌÂËÛ˛˘ÂÈ „ÎÓÚÍÂ. ç‡ 3-Ë ÒÛÚ Â„ÂÌÂ‡ˆËË ̃ ËÒÎÓ
˝ÚËı ÍÎÂÚÓÍ Ì‡˜ËÌ‡ÎÓ ÛÏÂÌ¸¯‡Ú¸Òfl, ‡ Í 7-Ï ÒÛÚ
‡ÒÔÂ‰ÂÎÂÌËÂ DjvlgA ‚ÓÁ‚‡˘‡ÎÓÒ¸ Í ËÒıÓ‰ÌÓÏÛ
(Shibata et al., 1999). êÂÁÛÎ¸Ú‡Ú˚ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Û˛Ú Ó
ÚÓÏ, ˜ÚÓ ÔÓ‰ÛÍÚ „ÂÌ‡ DjvlgA fl‚ÎflÂÚÒfl ÍÓÏÔÓÌÂÌ-
ÚÓÏ ıÓÏ‡ÚÓË‰Ì˚ı ÚÂÎ (chromatoid bodies; Hori,
1982), ÍÓÚÓ˚Â ÔËÒÛÚÒÚ‚Û˛Ú ‚ ÌÂÓ·Î‡ÒÚ‡ı ÔÎ‡Ì‡-
ËÈ Ë ‚Ó‚ÎÂ˜ÂÌ˚ ‚ ÔÓˆÂÒÒ Â„ÂÌÂ‡ˆËË ı‚ÓÒÚÓ‚Ó-
„Ó Ù‡„ÏÂÌÚ‡ (Shibata et al., 1999). 

ÉÛÔÔ‡ FoxA-ÔÓ‰Ó·Ì˚ı „ÂÌÓ‚ ‡ÁÌ˚ı Ó„‡ÌËÁ-
ÏÓ‚ ÓÚÌÓÒËÚÒfl Í Ú‡ÌÒÍËÔˆËÓÌÌ˚Ï Ù‡ÍÚÓ‡Ï,
ÍÓÌÚÓÎËÛ˛˘ËÏ ÔÓˆÂÒÒ˚ ÍÎÂÚÓ˜ÌÓÈ ÔÓÎËÙÂ‡-
ˆËË Ë ‰ËÙÙÂÂÌˆËÓ‚ÍË Í‡Í ‚ ‡ÌÌÂÏ ˝Ï·ËÓ„ÂÌÂ-
ÁÂ, Ú‡Í Ë ‚ ÔÓˆÂÒÒÂ Ó„‡ÌÓ„ÂÌÂÁ‡. ì ËÌÚ‡ÍÚÌ˚ı ÔÎ‡-
Ì‡ËÈ D. japonica ·˚Î Ó·Ì‡ÛÊÂÌ „ÂÌ DjFoxA (Duge-
sia japonica Forkhead box A), ÍÓÚÓ˚È ÒÔÂˆË-
ÙË˜ÂÒÍË ˝ÍÒÔÂÒÒËÓ‚‡ÎÒfl ‚ ÍÎÂÚÍ‡ı, ÓÍÛÊ‡˛-
˘Ëı „ÎÓÚÍÛ ‚ ˆÂÌÚ‡Î¸ÌÓÈ ˜‡ÒÚË ÚÂÎ‡. ÇÓ ‚ÂÏfl
Â„ÂÌÂ‡ˆËË ÔÂÂ‰ÌËı Ë ı‚ÓÒÚÓ‚˚ı Ù‡„ÏÂÌÚÓ‚
ÔÎ‡Ì‡ËÈ DjFoxA-ÔÓÎÓÊËÚÂÎ¸Ì˚Â ÍÎÂÚÍË ÔÓfl‚Îfl-
ÎËÒ¸ ‚ Ô‡ÂÌıËÏÂ Ë ÏË„ËÓ‚‡ÎË Í ÒÂ‰ËÌÌÓÈ ÎË-
ÌËË ÚÂÎ‡, Í ÏÂÒÚÛ Ó·‡ÁÓ‚‡ÌËfl ÌÓ‚ÓÈ „ÎÓÚÍË. ç‡
3-Ë ÒÛÚ ÔÓÒÎÂ ‡ÏÔÛÚ‡ˆËË DjFoxA-ÔÓÎÓÊËÚÂÎ¸Ì˚Â
ÍÎÂÚÍË ·˚ÎË ÎÓÍ‡ÎËÁÓ‚‡Ì˚ ‚ ˆÂÌÚÂ Ù‡„ÏÂÌÚ‡,
ÙÓÏËÛfl „ÎÓÚÓ˜Ì˚È Á‡˜‡ÚÓÍ. ùÚÓ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚ÛÂÚ
Ó ÚÓÏ, ̃ ÚÓ ÍÎÂÚÍË, ̋ ÍÒÔÂÒÒËÛ˛˘ËÂ „ÂÌ DjFoxA, ‚Ó-
‚ÎÂ˜ÂÌ˚ ‚ ‡ÌÌËÂ ÒÚ‡‰ËË ÙÓÏËÓ‚‡ÌËfl „ÎÓÚÓ˜ÌÓ-
„Ó Á‡˜‡ÚÍ‡ (Koinuma et al., 2000). 

Ç ıÓ‰Â Â„ÂÌÂ‡ˆËË ‰ËÒÚ‡Î¸ÌÓ„Ó ÍÓÌˆ‡ „ÎÓÚÍË,
‡ÏÔÛÚËÓ‚‡ÌÌÓ„Ó Û ÔÎ‡Ì‡ËÈ D. japonica, ‚ Í‡˜Â-
ÒÚ‚Â Ï‡ÍÂ‡ ÔÓÎËÙÂ‡ˆËË ËÒÔÓÎ¸ÁÓ‚‡ÎË „ÂÌ
DjPCNA (Dugesia japonica proliferating cell nuclear
antigen), ˝ÍÒÔÂÒÒËfl ÍÓÚÓÓ„Ó Á‡‚ËÒËÚ ÓÚ Ù‡Á˚
ÍÎÂÚÓ˜ÌÓ„Ó ˆËÍÎ‡ Ë fl‚ÎflÂÚÒfl Ì‡Ë‚˚Ò¯ÂÈ ‚ ÔÓÁ‰-
ÌÂÈ G1- Ë S-Ù‡Á‡ı. Ç ıÓ‰Â ËÒÒÎÂ‰Ó‚‡ÌËfl ÌÂÒÍÓÎ¸ÍÓ

DjPCNA-ÔÓÎÓÊËÚÂÎ¸Ì˚ı ÍÎÂÚÓÍ ·˚ÎË Ó·Ì‡ÛÊÂ-
Ì˚ ‚ ËÌÚ‡ÍÚÌÓÈ „ÎÓÚÍÂ, ˜ÚÓ ÛÍ‡Á˚‚‡ÂÚ Ì‡ ÔËÒÛÚ-
ÒÚ‚ËÂ Ñçä-ÒËÌÚÂÁËÛ˛˘Ëı ÌÂÓ·Î‡ÒÚÓ‚ Ë/ËÎË ÏË-
ÚÓÁÓ‚ ‚ „ÎÓÚÓ˜ÌÓÈ ÚÍ‡ÌË. ùÚÓ ÔÓÍ‡ Â‰ËÌÒÚ‚ÂÌÌÓÂ
ÒÓÓ·˘ÂÌËÂ (Ito et al., 2001) Ó Ì‡ÎË˜ËË ÌÂÓ·Î‡ÒÚÓ‚
‚ ÚÍ‡Ìflı „ÎÓÚÍË. Ç ıÓ‰Â Â„ÂÌÂ‡ˆËË DjPCNA-ÔÓ-
ÎÓÊËÚÂÎ¸Ì˚Â ÍÎÂÚÍË ËÁ ÏÂÁÂÌıËÏ˚ ÚÂÎ‡ (‚ ÓÒÌÓ‚-
ÌÓÏ ËÁ Ó·Î‡ÒÚË ‚ÔÂÂ‰Ë ÓÚ ÓÒÌÓ‚‡ÌËfl „ÎÓÚÍË) ÏË-
„ËÓ‚‡ÎË ˜ÂÂÁ ÓÒÌÓ‚‡ÌËÂ „ÎÓÚÍË Í ÂÂ ‰ËÒÚ‡Î¸-
ÌÓÏÛ ÍÓÌˆÛ Ë Û˜‡ÒÚ‚Ó‚‡ÎË ‚ ÙÓÏËÓ‚‡ÌËË
·Î‡ÒÚÂÏ˚. äÎÂÚÍË, ÒÍ‡ÔÎË‚‡˛˘ËÂÒfl Ì‡ ‡ÌÂ‚ÓÈ
ÔÓ‚ÂıÌÓÒÚË „ÎÓÚÍË, ÒÔÛÒÚfl 1 ÒÛÚ ÔÓÒÎÂ ‡ÏÔÛÚ‡ˆËË
·˚ÎË ÒÎ‡·Ó ÓÍ‡¯ÂÌ˚ DjPCNA-‡ÌÚËÚÂÎ‡ÏË, ÁÌ‡-
˜ËÚ, ÓÌË ‰ËÙÙÂÂÌˆËÛ˛ÚÒfl ÔÓÒÎÂ ÍÎÂÚÓ˜ÌÓ„Ó
‰ÂÎÂÌËfl. Ä‚ÚÓ˚ Ò‰ÂÎ‡ÎË ‚˚‚Ó‰ Ó ÚÓÏ, ˜ÚÓ Â„Â-
ÌÂ‡ˆËfl ‰ËÒÚ‡Î¸ÌÓÈ ˜‡ÒÚË „ÎÓÚÍË ÔÓËÒıÓ‰ËÚ ÔÛ-
ÚÂÏ ˝ÔËÏÓÙÓÁ‡, Ú.Â. ‚ÒÎÂ‰ÒÚ‚ËÂ Ó·‡ÁÓ‚‡ÌËfl Â-
„ÂÌÂ‡ˆËÓÌÌÓÈ ·Î‡ÒÚÂÏ˚ ËÁ ÌÂ‰ËÙÙÂÂÌˆËÓ-
‚‡ÌÌ˚ı ÍÎÂÚÓÍ (Ito et al., 2001). 

êÂÁÛÎ¸Ú‡Ú˚ ËÏÏÛÌÓˆËÚÓıËÏË˜ÂÒÍËı ËÒÒÎÂ‰Ó-
‚‡ÌËÈ ÔÓÏÓ„ÎË ‚˚fl‚ËÚ¸ ÔÓËÒıÓÊ‰ÂÌËÂ ÍÎÂÚÓÍ Ë
‰ËÌ‡ÏËÍÛ ‰ËÙÙÂÂÌˆËÓ‚ÍË ÚÍ‡ÌÂÈ „ÎÓÚÍË. ëÎÂ-
‰ÛÂÚ ÓÚÏÂÚËÚ¸, ˜ÚÓ ˝ÚË ‰‡ÌÌ˚Â ÔÓÎÛ˜ÂÌ˚ ‡ÁÌ˚-
ÏË ‡‚ÚÓ‡ÏË Ì‡ ‡ÁÌ˚ı ‚Ë‰‡ı ÔÎ‡Ì‡ËÈ Ë ÔË ‡Á-
Ì˚ı ÛÒÎÓ‚Ëflı ÔÓ‚Â‰ÂÌËfl ÓÔÂ‡ˆËÈ.

ùÔËÚÂÎËÈ. Ç ı‚ÓÒÚÓ‚˚ı Ù‡„ÏÂÌÚ‡ı ÔÎ‡Ì‡ËÈ
Phagocata vivida, Â„ÂÌÂËÛ˛˘Ëı „ÎÓÚÍÛ, ÔË Ó·-
‡·ÓÚÍÂ Ëı ÏÓÌÓÍÎÓÌ‡Î¸Ì˚ÏË ‡ÌÚËÚÂÎ‡ÏË ÔÓ-
ÚË‚ ‡ÌÚË„ÂÌÓ‚ Ù‡„ÓˆËÚ‡Ì˚ı ÍÎÂÚÓÍ ÍË¯Â˜ÌËÍ‡
Ó·Ì‡ÛÊÂÌ‡ ËÏÏÛÌÓÂ‡ÍÚË‚ÌÓÒÚ¸ ‚ÌÛÚÂÌÌÂ„Ó
˝ÔËÚÂÎË‡Î¸ÌÓ„Ó ÒÎÓfl ·‡Á‡Î¸ÌÓÈ ˜‡ÒÚË ‰ËÙÙÂÂÌ-
ˆËÛ˛˘ÂÈÒfl „ÎÓÚÍË. ùÚÓ, ÔÓ ÏÌÂÌË˛ ‡‚ÚÓÓ‚,
ÛÍ‡Á˚‚‡ÂÚ Ì‡ „‡ÒÚÓ‰ÂÏ‡Î¸ÌÓÂ ÔÓËÒıÓÊ‰ÂÌËÂ
‚ÌÛÚÂÌÌËı ˝ÔËÚÂÎË‡Î¸Ì˚ı ÍÎÂÚÓÍ ÌÓ‚ÓÈ „ÎÓÚÍË
(Onodera et al., 1992). 

ì ÔÎ‡Ì‡ËÈ Dugesia (ÒËÌÓÌËÏ Girardia) tigrina ‚
ıÓ‰Â Â„ÂÌÂ‡ˆËË ı‚ÓÒÚÓ‚Ó„Ó Ù‡„ÏÂÌÚ‡ ÏÓÌÓ-
ÍÎÓÌ‡Î¸Ì˚Â ‡ÌÚËÚÂÎ‡ TCEN-49 Ï‡ÍËÓ‚‡ÎË ˆÂÌ-
Ú‡Î¸Ì˚È ‡ÈÓÌ ÚÂÎ‡ Ë ÔÓfl‚ÎÂÌËÂ ÓÍÓÎÓ„ÎÓÚÓ˜-
ÌÓÈ Ë „ÎÓÚÓ˜ÌÓÈ Ó·Î‡ÒÚÂÈ ÚÂÎ‡. TCEN-49-ËÏÏÛ-
ÌÓÔÓÁËÚË‚Ì˚Â ÍÎÂÚÍË ÔÓfl‚ÎflÎËÒ¸ Ì‡ 2-Â ÒÛÚ
Â„ÂÌÂ‡ˆËË (Bueno et al., 1995a). ùÔËÚÂÎË‡Î¸Ì˚Â
ÍÎÂÚÍË, ‚˚ÒÚËÎ‡˛˘ËÂ „ÎÓÚÓ˜ÌÛ˛ ÔÓÎÓÒÚ¸ Ë ÏÂ-
˜ÂÌÌ˚Â Ò ÔÓÏÓ˘¸˛ ‡ÌËÚÂÎ TCAV-1, ÔÓfl‚ÎflÎËÒ¸
Ì‡ 4–5-Â ÒÛÚ. àı ˜ËÒÎÓ Û‚ÂÎË˜Ë‚‡ÎÓÒ¸ ‚ ÔÓÍÒËÏÓ-
‰ËÒÚ‡Î¸ÌÓÏ Ì‡Ô‡‚ÎÂÌËË. ë ÔÓÏÓ˘¸˛ ÏÓÌÓÍÎÓ-
Ì‡Î¸Ì˚ı ‡ÌÚËÚÂÎ TF-26, ÒÔÂˆËÙË˜Ì˚ı ‰Îfl ÊÂÎÂ-
ÁËÒÚ˚ı ÍÎÂÚÓÍ, ÔÂ‚˚Â ÍÎÂÚÍË „ÎÓÚÓ˜Ì˚ı ÊÂÎÂÁ
·˚ÎË Ó·Ì‡ÛÊÂÌ˚ ÚÓÎ¸ÍÓ ˜ÂÂÁ 7.5 ÒÛÚ Ì‡ ‰Ë-
ÒÚ‡Î¸ÌÓÏ ÍÓÌˆÂ „ÎÓÚÍË. éÌË ÔÓfl‚ÎflÎËÒ¸ ‚ ÌÓ‚ÓÈ
„ÎÓÚÍÂ ‚ ÔÓÍÒËÏÓ‰ËÒÚ‡Î¸ÌÓÏ Ì‡Ô‡‚ÎÂÌËË. ä
11−12-Ï ÒÛÚ ÒÂÍÂÚÓÌ˚Â ÍÎÂÚÍË ‚ÓÒÒÚ‡Ì‡‚ÎË‚‡ÎË
ÚËÔË˜ÌÛ˛ ‰Îfl ÁÂÎÓÈ „ÎÓÚÍË ÒÚÛÍÚÛÛ (Bueno et al.,
1995a, b; 1997).

å˚¯ˆ˚. Ç ı‚ÓÒÚÓ‚˚ı Ù‡„ÏÂÌÚ‡ı D. tigrina Ì‡
4-Â ÒÛÚ Â„ÂÌÂ‡ˆËË ÔÂ‚˚ÏË ‚ „ÎÓÚÓ˜ÌÓÏ Á‡˜‡Ú-
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ÍÂ ÔÓfl‚ÎflÎËÒ¸ ÏËÓ·Î‡ÒÚ˚, ÏÂ˜ÂÌÌ˚Â ‡ÌÚËÚÂÎ‡ÏË
TMUS-13, ÒÔÂˆËÙË˜Ì˚ÏË ‰Îfl Ï˚¯Â˜Ì˚ı ÍÎÂÚÓÍ
„ÎÓÚÍË. ùÚË ÍÎÂÚÍË ·˚ÎË ÌÂÔÓıÓÊË Ì‡ ÁÂÎ˚Â
Ï˚¯Â˜Ì˚Â ÍÎÂÚÍË Ë Ì‡ÔÓÏËÌ‡ÎË ÌÂÓ·Î‡ÒÚ˚, Ëı
‰ËÙÙÂÂÌˆËÓ‚Í‡ ÔÓËÒıÓ‰ËÎ‡ ‚ ‡‰Ë‡Î¸ÌÓÏ Ì‡-
Ô‡‚ÎÂÌËË. íËÔË˜Ì‡fl ÏÓÙÓÎÓ„Ëfl ÁÂÎ˚ı Ï˚-
¯Â˜Ì˚ı ÍÎÂÚÓÍ ‚ÓÒÒÚ‡Ì‡‚ÎË‚‡Î‡Ò¸ Í 9-Ï ÒÛÚ (Bue-
no et al., 1995b; 1997). ê‡Á‚ËÚËÂ ÏÛÒÍÛÎ‡ÚÛ˚ Â„Â-
ÌÂËÛ˛˘ÂÈ „ÎÓÚÍË Ì‡ 1–7-Â ÒÛÚ ÔÓÒÎÂ Û‰‡ÎÂÌËfl
ËÁ ÚÂÎ‡ ËÁÛ˜‡ÎË Ò ÔÓÏÓ˘¸˛ ÓÍ‡ÒÍË TRITC-ÏÂ-
˜ÂÌÌ˚Ï Ù‡ÎÎÓË‰ËÌÓÏ, ÒÔÂˆËÙË˜ÂÒÍË Ò‚flÁ˚‚‡˛-
˘ËÏÒfl Ò ‡ÍÚËÌÓÏ ÏËÓÙËÎ‡ÏÂÌÚÓ‚. Å˚ÎÓ ÔÓÍ‡Á‡-
ÌÓ, ˜ÚÓ ‡Á‚ËÚËÂ Ï˚¯Â˜Ì˚ı ‚ÓÎÓÍÓÌ ÒÎÂ‰Ó‚‡ÎÓ ‚
ÔÓÍÒËÏÓ‰ËÒÚ‡Î¸ÌÓÏ Ì‡Ô‡‚ÎÂÌËË Ò ÔÓÒÎÂ‰Û˛-
˘ËÏ ËÌÚÂÍ‡ÎflÌ˚Ï ‰Ó·‡‚ÎÂÌËÂÏ ÌÓ‚˚ı ‚ÓÎÓ-
ÍÓÌ (Kreshchenko et al., 1999). Ç Ô‡ÂÌıËÏÂ ËÌÚ‡ÍÚ-
Ì˚ı „ÎÓÚÓÍ Û ÔÎ‡Ì‡ËÈ G. tigrina Ì‡·Î˛‰‡ÎË Ì‡-
˜‡Î¸ÌÛ˛ ‰ËÙÙÂÂÌˆËÓ‚ÍÛ ÌÂÓ·Î‡ÒÚÓ‚ ‚ ÏËÓˆËÚ˚,
‡ Á‡ÚÂÏ Ë ‚ ÁÂÎ˚Â Ï˚¯Â˜Ì˚Â ‚ÓÎÓÍÌ‡ (Cebria et al.,
1999). Ç ˝ÚËı ÍÎÂÚÍ‡ı, Ì‡ıÓ‰fl˘ËıÒfl Ì‡ ‡ÌÌÂÈ ÒÚ‡-
‰ËË ‰ËÙÙÂÂÌˆËÓ‚ÍË Ë ÒÓı‡Ìfl˛˘Ëı ÏÓÙÓÎÓ„Ë-
˜ÂÒÍËÂ ÔËÁÌ‡ÍË ÌÂÓ·Î‡ÒÚÓ‚, ·˚Î‡ Ó·Ì‡ÛÊÂÌ‡
Ú‡ÌÒÍËÔˆËfl „ÂÌ‡ Ë ·ÂÎÓÍ ÚflÊÂÎÓÈ ˆÂÔË ÏËÓÁËÌ‡,
ÒÔÂˆËÙË˜Ì˚Â ‰Îfl „ÎÓÚÓ˜Ì˚ı Ï˚¯Â˜Ì˚ı ÍÎÂÚÓÍ, –
mhc-Ä (myosin heavy chain). êfl‰ ‰ËÙÙÂÂÌˆËÛ˛˘Ëı-
Òfl ÏËÓˆËÚÓ‚, ‡‚ÌÓÏÂÌÓ ‡ÒÔÂ‰ÂÎÂÌÌ˚ı ÔÓ ‚ÒÂÈ
‰ÎËÌÂ, ·˚Î Ó·Ì‡ÛÊÂÌ ËÒÍÎ˛˜ËÚÂÎ¸ÌÓ ‚ „ÎÓÚÍÂ, ÌÓ
ÌË Ó‰ÌÓ„Ó ÏËÓˆËÚ‡ ÌÂ ·˚ÎÓ ‚˚fl‚ÎÂÌÓ ‚ Ô‡ÂÌıËÏÂ
ÁÓÌ˚ ÔËÍÂÔÎÂÌËfl „ÎÓÚÍË. ùÚË Ì‡·Î˛‰ÂÌËfl ÛÍ‡Á˚-
‚‡˛Ú Ì‡ ÚÓ, ˜ÚÓ ÌÂÓ·Î‡ÒÚ˚ ÔÓÌËÍ‡ÎË ‚ „ÎÓÚÍÛ, ‚ ÂÂ
ÓÒÌÓ‚‡ÌËÂ, ‡ Ì‡˜ËÌ‡ÎË ‰ËÙÙÂÂÌˆËÓ‚‡Ú¸Òfl ‚ ÏËÓ-
ˆËÚ˚ ÛÊÂ ‚ „ÎÓÚÍÂ. é·ÌÓ‚ÎÂÌËÂ Ï˚¯Â˜Ì˚ı ÍÎÂÚÓÍ
ÔÓËÒıÓ‰ËÎÓ Á‡ Ò˜ÂÚ ËÌÚÂÍ‡ÎflÌÓ„Ó ÓÒÚ‡, ÍÓ„‰‡
ÌÓ‚˚Â Ï˚¯Â˜Ì˚Â ‚ÓÎÓÍÌ‡ ÔÓfl‚ÎflÎËÒ¸ ÏÂÊ‰Û ·ÓÎÂÂ
ÒÚ‡˚ÏË. é‰Ì‡ÍÓ ‚ÓÔÓÒ Ó ÚÓÏ, Í‡Í ÌÂÓ·Î‡ÒÚ˚, ÔÓ-
ÒÚÛÔ‡˛˘ËÂ ËÁ Ô‡ÂÌıËÏ˚ ÚÂÎ‡, ‰ÂÚÂÏËÌËÓ‚‡ÎË ‚
Ï˚¯Â˜Ì˚Â ÍÎÂÚÍË „ÎÓÚÍË, ÓÒÚ‡ÎÒfl ÌÂ‚˚flÒÌÂÌÌ˚Ï
(Cebria et al., 1999).

Ç ıÓ‰Â Â„ÂÌÂ‡ˆËË „ÎÓÚÍË ‚ „ÓÎÓ‚Ì˚ı Ë ı‚Ó-
ÒÚÓ‚˚ı Ù‡„ÏÂÌÚ‡ı D. japonica ËÒÒÎÂ‰Ó‚‡ÎË ÔÓfl‚-
ÎÂÌËÂ ˝ÍÒÔÂÒÒËË „ÂÌ‡ DjMHC-A, ÍÓ‰ËÛ˛˘Â„Ó
·ÂÎÓÍ ÚflÊÂÎÓÈ ˆÂÔË ÏËÓÁËÌ‡ Ë ËÒÔÓÎ¸ÁÛÂÏÓ„Ó ‚
Í‡˜ÂÒÚ‚Â Ï‡ÍÂ‡, ÒÔÂˆËÙË˜ÌÓ„Ó ‰Îfl Ï˚¯Â˜Ì˚ı
ÍÎÂÚÓÍ „ÎÓÚÍË. óÂÂÁ 1–1.5 ÒÛÚ ‚ ˆÂÌÚ‡Î¸ÌÓÈ Ó·-
Î‡ÒÚË Ù‡„ÏÂÌÚ‡ ·˚ÎÓ Ó·Ì‡ÛÊÂÌÓ ÌÂÒÍÓÎ¸ÍÓ
DjMHC-A-ÔÓÎÓÊËÚÂÎ¸Ì˚ı ÍÎÂÚÓÍ. ëÍÎ‡‰˚‚‡ÎÓÒ¸
‚ÔÂ˜‡ÚÎÂÌËÂ, ˜ÚÓ ˝ÚË ÍÎÂÚÍË ÏË„ËÓ‚‡ÎË ‚ Ó·‡-
ÁÛ˛˘ËÈÒfl „ÎÓÚÓ˜Ì˚È Á‡˜‡ÚÓÍ Ë Û˜‡ÒÚ‚Ó‚‡ÎË ‚ ÂÂ
Â„ÂÌÂ‡ˆËË. èÓ ÏÌÂÌË˛ ‡‚ÚÓÓ‚ (Kobayashi et al.,
1999), DjMHC-A-ÔÓÎÓÊËÚÂÎ¸Ì˚Â ÍÎÂÚÍË ÏÓ„ÛÚ
·˚Ú¸ ‰ÂÚÂÏËÌËÓ‚‡Ì˚ Í ‡Á‚ËÚË˛ „ÎÓÚÓ˜Ì˚ı
Ï˚¯Â˜Ì˚ı ÍÎÂÚÓÍ Â˘Â ‚ Ô‡ÂÌıËÏÂ ÚÂÎ‡ ÔÎ‡Ì‡-
ËÈ. Ç ̋ ÚËı ÍÎÂÚÍ‡ı ÔÓËÒıÓ‰ËÚ Ú‡ÌÒÍËÔˆËfl „ÂÌ‡
DjMHC-A, ÌÓ Â„Ó Ú‡ÌÒÎflˆËfl Á‡‰ÂÊË‚‡ÂÚÒfl ‰Ó
ÙÓÏËÓ‚‡ÌËfl „ÎÓÚÓ˜ÌÓ„Ó Á‡˜‡ÚÍ‡. ç‡ 2–3.5-Â ÒÛÚ
Â„ÂÌÂ‡ˆËË ÔÓËÒıÓ‰ËÎÓ Û‚ÂÎË˜ÂÌËÂ DjMHC-A-
ËÏÏÛÌÓÔÓÁËÚË‚Ì˚ı ÍÎÂÚÓÍ ‚ „ÎÓÚÓ˜ÌÓÏ Á‡˜‡ÚÍÂ. Ç

‰Û„ÓÈ ‡·ÓÚÂ (Sakai et al., 2002) ÔË ËÁÛ˜ÂÌËË ‡Ì-
ÌËı ÒÓ·˚ÚËÈ ‚ ıÓ‰Â Â„ÂÌÂ‡ˆËË „ÎÓÚÍË ‚ ı‚ÓÒÚÓ-
‚˚ı Ù‡„ÏÂÌÚ‡ı D. japonica DjMHC-A Ú‡ÍÊÂ ËÒ-
ÔÓÎ¸ÁÓ‚‡ÎË ‚ Í‡˜ÂÒÚ‚Â Ï‡ÍÂ‡ ÍÎÂÚÓÍ „ÎÓÚÍË Ë
ËÒÒÎÂ‰Ó‚‡ÎË ‡ÒÔÂ‰ÂÎÂÌËÂ Ï˚¯Â˜Ì˚ı ÍÎÂÚÓÍ Ò ÔÓ-
ÏÓ˘¸˛ „Ë·Ë‰ËÁ‡ˆËË Ë ËÏÏÛÌÓˆËÚÓıËÏËË in situ. Ç
ÂÁÛÎ¸Ú‡ÚÂ ÌÂÓÊË‰‡ÌÌÓ ·˚ÎË ÔÓÎÛ˜ÂÌ˚ ÔÓÚË‚ÓÔÓ-
ÎÓÊÌ˚Â ÂÁÛÎ¸Ú‡Ú˚. Å˚ÎÓ Ó·Ì‡ÛÊÂÌÓ, ˜ÚÓ „ÎÓ-
ÚÓ˜Ì˚È Á‡˜‡ÚÓÍ ÙÓÏËÓ‚‡ÎÒfl ËÁ ÌÂ‰ËÙÙÂÂÌˆË-
Ó‚‡ÌÌ˚ı ÍÎÂÚÓÍ, ÔÓËÒıÓ‰fl˘Ëı ËÁ ÌÂÓ·Î‡ÒÚÓ‚.
ÑËÙÙÂÂÌˆËÓ‚Í‡ Ï˚¯Â˜Ì˚ı ÍÎÂÚÓÍ „ÎÓÚÍË ·˚Î‡
ÚÂÒÌÓ Ò‚flÁ‡Ì‡ Ò Ú‡ÍÓ‚ÓÈ flÍÓÌ˚ı Ï˚¯ˆ ‚ ÓÍÓÎÓ„ÎÓ-
ÚÓ˜ÌÓÈ Ó·Î‡ÒÚË, ÏÂÒÚÂ ÔËÍÂÔÎÂÌËfl „ÎÓÚÍË, Ë ˝ÚË
ÍÎÂÚÍË ÚÓÊÂ ˝ÍÒÔÂÒÒËÓ‚‡ÎË DjMHC-A. ÅÓÎÂÂ ÚÓ-
„Ó, ÍÎÂÚÍË „ÎÓÚÓ˜ÌÓ„Ó Á‡˜‡ÚÍ‡, ÒÓ‰ÂÊ‡˘ËÂ Ïêçä
Ë ·ÂÎÓÍ – ÔÓ‰ÛÍÚ˚ „ÂÌ‡ DjMHC-A, Û‰ÎËÌflÎËÒ¸ Ì‡-
˜ËÌ‡fl ÒÓ 2-ı ÒÛÚ Â„ÂÌÂ‡ˆËË, ÔËÓ·ÂÚ‡fl ÚËÔË˜ÌÛ˛
‰Îfl Ï˚¯Â˜Ì˚ı ÍÎÂÚÓÍ ÏÓÙÓÎÓ„Ë˛. 

çÂ‚Ì‡fl ÒËÒÚÂÏ‡. ÑËÙÙÂÂÌˆËÓ‚ÍÛ ÌÂ‚Ì˚ı
˝ÎÂÏÂÌÚÓ‚ „ÎÓÚÍË ÔÎ‡Ì‡ËÈ ËÒÒÎÂ‰Ó‚‡ÎË Ò ÔÓÏÓ-
˘¸˛ ÏÓÌÓÍÎÓÌ‡Î¸Ì˚ı ‡ÌÚËÚÂÎ Í ·ËÓ„ÂÌÌÓÏÛ ‡ÏË-
ÌÛ, ÒÂÓÚÓÌËÌÛ Ë ÒÔÂˆËÙË˜ÂÒÍËÏ ÌÂÈÓÔÂÔÚË‰‡Ï
ÔÎÓÒÍËı ˜Â‚ÂÈ GYIRF Ë NPF. ëËÏÏÂÚË˜ÌÓ ‡ÒÔÓ-
ÎÓÊÂÌÌ˚Â ÒÂÓÚÓÌËÌÓËÏÏÛÌÓÂ‡ÍÚË‚Ì˚Â ÍÎÂÚÍË
ÔÓfl‚ÎflÎËÒ¸ Ì‡ 4-Â ÒÛÚ Â„ÂÌÂ‡ˆËË ‚ ‰ËÒÚ‡Î¸ÌÓÈ
˜‡ÒÚË ÙÓÏËÛ˛˘ÂÈÒfl „ÎÓÚÍË Û ı‚ÓÒÚÓ‚˚ı ÁÓÓË-
‰Ó‚ G. tigrina, ÓÚ‰ÂÎË‚¯ËıÒfl ‚ ıÓ‰Â ·ÂÒÔÓÎÓ„Ó ‡Á-
ÏÌÓÊÂÌËfl (Reuter et al., 1996). ÇÓ ‚ÂÏfl Â„ÂÌÂ‡-
ˆËË „ÎÓÚÍË Û G. tigrina ÔÓÒÎÂ ÂÂ Û‰‡ÎÂÌËfl ËÁ ÚÂÎ‡
ÒÂÓÚÓÌËÌÔÓÁËÚË‚Ì˚Â ÚÂÎ‡ ÍÎÂÚÓÍ ÔÓfl‚ÎflÎËÒ¸ Ì‡
3-Ë ÒÛÚ Ì‡ ‰ËÒÚ‡Î¸ÌÓÏ ÍÓÌˆÂ „ÎÓÚÍË. ç‡·Î˛‰ÂÌËÂ
ÔÓÍ‡Á‡ÎÓ, ˜ÚÓ ‡Á‚ËÚËÂ ÒÂÓÚÓÌËÌÂ„Ë˜ÂÒÍËı
ÌÂ‚Ì˚ı ˝ÎÂÏÂÌÚÓ‚ „ÎÓÚÍË ÔÓËÒıÓ‰ËÎÓ ‚ ‰ËÒÚÓ-
ÔÓÍÒËÏ‡Î¸ÌÓÏ Ì‡Ô‡‚ÎÂÌËË, ‚ ÚÓ ‚ÂÏfl Í‡Í ‡Á-
‚ËÚËÂ ÔÂÔÚË‰Â„Ë˜ÂÒÍËı ˝ÎÂÏÂÌÓ‚ (GYIRF) ÔÓ-
ËÒıÓ‰ËÎÓ ‚ ÔÓÍÒËÏÓ‰ËÒÚ‡Î¸ÌÓÏ Ì‡Ô‡‚ÎÂÌËË Ë
ÓÚÓÒÚÍË GYIRF-ÔÓÎÓÊËÚÂÎ¸Ì˚ı ÍÎÂÚÓÍ ÔÓ‡Ò-
Ú‡ÎË ‚ „ÎÓÚÍÛ ËÁ Ó·Î‡ÒÚË ÂÂ ÓÒÌÓ‚‡ÌËfl. èË ˝ÚÓÏ
Ó‰ÌÓ‚ÂÏÂÌÌÓ ‰ËÙÙÂÂÌˆËÓ‚‡ÎËÒ¸ ÚÂÎ‡ GYIRF-
ËÏÏÛÌÓÔÓÁËÚË‚Ì˚ı ÌÂÈÓÌÓ‚, ‡ÒÔÓÎÓÊÂÌÌ˚ı ÔÓ
‚ÒÂÈ ‰ÎËÌÂ „ÎÓÚÍË (Kreshchenko et al., 1999).
NPF-ËÏÏÛÌÓÂ‡ÍÚË‚Ì˚Â ‚ÓÎÓÍÌ‡ Ë ÚÂÎ‡ ÍÎÂÚÓÍ
Ì‡·Î˛‰‡ÎË ‚ ÓÍÛÊÂÌËË ÙÓÏËÛ˛˘Â„ÓÒfl „ÎÓ-
ÚÓ˜ÌÓ„Ó Á‡˜‡ÚÍ‡ Ì‡ ‡ÌÌËı ÒÚ‡‰Ëflı Â„ÂÌÂ‡ˆËË,
˜ÚÓ ÏÓ„ÎÓ ÛÍ‡Á˚‚‡Ú¸ Ì‡ Â„ÛÎflÚÓÌÛ˛ ÓÎ¸ ‰‡Ì-
ÌÓ„Ó ÌÂÈÓÔÂÔÚË‰‡ NPF ‚ Â„ÂÌÂ‡ˆËË „ÎÓÚÍË
(Kreshchenko, 2008). í‡ÍËÏ Ó·‡ÁÓÏ, Ò ÔÓÏÓ˘¸˛ ÏÓ-
ÎÂÍÛÎflÌÓ-„ÂÌÂÚË˜ÂÒÍËı ÏÂÚÓ‰Ó‚ ·˚Î ‚˚fl‚ÎÂÌ fl‰
„ÂÌÓ‚, ‚ ıÓ‰Â Â„ÂÌÂ‡ˆËË „ÎÓÚÍË Û ÔÎ‡Ì‡ËÈ ˝ÍÒ-
ÔÂÒÒËÛ˛˘ËıÒfl ÒÔÂˆËÙË˜ÂÒÍË (DjvlgA, DjMHC-A,
DjFoxA, DjPCNA). èË ËÒÔÓÎ¸ÁÓ‚‡ÌËË ÒÔÂˆËÙË˜Â-
ÒÍËı ÏÓÌÓÍÎÓÌ‡Î¸Ì˚ı ‡ÌÚËÚÂÎ (mAbs) Í ‡ÌÚË„ÂÌ‡Ï
ÓÔÂ‰ÂÎÂÌÌ˚ı ÒÔÂˆË‡ÎËÁËÓ‚‡ÌÌ˚ı ÍÎÂÚÓÍ, ‡ Ú‡Í-
ÊÂ ÒÔÂˆËÙË˜ÂÒÍËı ·ÂÎÍÓ‚, ˝ÍÒÔÂÒÒËÛ˛˘ËıÒfl Ì‡
‡ÁÌ˚ı ÒÚ‡‰Ëflı ‰ËÙÙÂÂÌˆËÓ‚ÍË, ·˚Î‡ ÔÓÎÛ˜ÂÌ‡
ËÌÙÓÏ‡ˆËfl, ÍÓÚÓ‡fl ÔÓÁ‚ÓÎËÎ‡ ÔÓ-ÌÓ‚ÓÏÛ ‚Á„Îfl-
ÌÛÚ¸ Ì‡ ‡Ì‡ÚÓÏË˛, „ËÒÚÓÎÓ„Ë˛ Ë ÏÂı‡ÌËÁÏ ÙÓÏÓ-
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Ó·‡ÁÓ‚‡ÌËfl ‚Ó ‚ÂÏfl ÔÓˆÂÒÒÓ‚ ÓÒÚ‡, ‡Á‚ËÚËfl,
Â„ÂÌÂ‡ˆËË ÔÎ‡Ì‡ËÈ. åÓÌÓÍÎÓÌ‡Î¸Ì˚Â ‡ÌÚËÚÂ-
Î‡ Ó·Î‡‰‡˛Ú fl‰ÓÏ ÔÂËÏÛ˘ÂÒÚ‚ ÔÓ Ò‡‚ÌÂÌË˛ Ò
ÍÎ‡ÒÒË˜ÂÒÍËÏË „ËÒÚÓÎÓ„Ë˜ÂÒÍËÏË Í‡ÒËÚÂÎflÏË:
ÓÌË ·ÓÎÂÂ ˜Û‚ÒÚ‚ËÚÂÎ¸Ì˚ Ë ÒÔÂˆËÙË˜Ì˚, ˜ÚÓ ÔÓÁ-
‚ÓÎflÂÚ ÓÔÂ‰ÂÎËÚ¸ ÌÂ·ÓÎ¸¯ËÂ ‡ÁÎË˜Ëfl ÏÂÊ‰Û
‚ÌÂ¯ÌÂ ÔÓ˜ÚË Ë‰ÂÌÚË˜Ì˚ÏË ÍÎÂÚÍ‡ÏË. éÌË ÏÓ„ÛÚ
Ú‡ÍÊÂ ÒÎÛÊËÚ¸ ‚ Í‡˜ÂÒÚ‚Â Ï‡ÍÂÓ‚ ‡ÌÌÂÈ ‰Â-
ÚÂÏËÌ‡ˆËË Ë ‰ËÙÙÂÂÌˆËÓ‚ÍË, Ú‡Í Í‡Í ÔÓÁ‚Ó-
Îfl˛Ú ÓÔÂ‰ÂÎËÚ¸ Ë Óı‡‡ÍÚÂËÁÓ‚‡Ú¸ ÚÓÔÓ„‡ÙË-
˜ÂÒÍË Ó„‡ÌË˜ÂÌÌ˚Â ‡ÌÚË„ÂÌ˚ Ë ‚ËÁÛ‡ÎËÁËÓ‚‡Ú¸
ÒÚÛÍÚÛÛ ËÎË ÍÎÂÚÓ˜Ì˚È ÚËÔ Â˘Â ‰Ó ÚÓ„Ó, Í‡Í
ÂÂ/Â„Ó ÏÓÙÓÎÓ„Ë˜ÂÒÍËÂ ˜ÂÚ˚ ÒÚ‡ÌÛÚ Ó˜Â‚Ë‰Ì˚-
ÏË. ë ÔÓÏÓ˘¸˛ ËÏÏÛÌÓˆËÚÓıËÏËË Û‰‡ÎÓÒ¸ Ì‡·Î˛-
‰‡Ú¸ ·ÓÎÂÂ ‡ÌÌËÂ ÒÚ‡‰ËË ‰ËÙÙÂÂÌˆËÓ‚ÍË „ÎÓÚÍË
‚ ıÓ‰Â ÂÂ Â„ÂÌÂ‡ˆËË Ë ËÁÏÂÌËÚ¸ ÔÂ‰ÒÚ‡‚ÎÂÌËfl Ó
‰ËÌ‡ÏËÍÂ ÔÓËÒıÓ‰fl˘Ëı ÔÓˆÂÒÒÓ‚. èÂ‰ÎÓÊÂÌ‡
˝ÔËÏÓÙÌÓ-ÏÓÙ‡ÎÎ‡ÍÚË˜ÂÒÍ‡fl ÏÓ‰ÂÎ¸ Â„ÂÌÂ‡-
ˆËË „ÎÓÚÍË (Reuter et al., 1996; Bueno et al., 1997; Ce-
bria et al., 1999; Kreshchenko et al., 1999). èÓ‰‡‚Îfl˛-
˘ÂÂ ·ÓÎ¸¯ËÌÒÚ‚Ó ËÏÏÛÌÓˆËÚÓıËÏË˜ÂÒÍËı ËÒÒÎÂ-
‰Ó‚‡ÌËÈ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Û˛Ú Ó ÚÓÏ, ˜ÚÓ ‡ÁÌ˚Â ÚËÔ˚
ÍÎÂÚÓÍ (Ï˚¯Â˜Ì˚Â, ˝ÔËÚÂÎË‡Î¸Ì˚Â Ë ÊÂÎÂÁË-
ÒÚ˚Â) ‚ÓÁÌËÍ‡˛Ú de novo ËÁ ÌÂ‰ËÙÙÂÂÌˆËÓ‚‡Ì-
Ì˚ı ÒÚ‚ÓÎÓ‚˚ı ÍÎÂÚÓÍ ÔÎ‡Ì‡ËÈ – ÌÂÓ·Î‡ÒÚÓ‚.
é‰Ì‡ÍÓ Á‡ÍÎ‡‰Í‡, ‰ËÙÙÂÂÌˆËÓ‚Í‡ Ë ÒÓÁÂ‚‡-
ÌËÂ ‡ÁÌ˚ı ÚËÔÓ‚ ÚÍ‡ÌË – ÏÛÒÍÛÎ‡ÚÛ˚, ̋ ÔËÚÂÎËfl,
ÌÂ‚ÌÓÈ ÒËÒÚÂÏ˚, „ÎÓÚÓ˜Ì˚ı ÊÂÎÂÁ – ÔÓËÒıÓ‰ËÚ
ÔÓ-‡ÁÌÓÏÛ, ‚ ‡ÁÌÓÂ ‚ÂÏfl Ë ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ Ëı
ÒÔÂˆËÙË˜ÌÓÒÚË. í‡Í, ÒÚ‡ÎÓ ÔÓÌflÚÌÓ, ˜ÚÓ ÔÂ‚˚Â
ÔËÁÌ‡ÍË ‰ËÙÙÂÂÌˆËÓ‚ÍË Ï˚¯Â˜Ì˚ı ÍÎÂÚÓÍ Ì‡-
·Î˛‰‡˛ÚÒfl ‚ „ÎÓÚÍÂ ÛÊÂ ˜ÂÂÁ 1–1.5 ÒÛÚ Â„ÂÌÂ‡-
ˆËË, ‡ ÔËÁÌ‡ÍË ˝ÔËÚÂÎË‡Î¸Ì˚ı Ë ÌÂ‚Ì˚ı ÍÎÂÚÓÍ –
Ì‡ 2-Â Ë 2–3-Ë ÒÛÚ ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ, Ú.Â. „Ó‡Á‰Ó
‡Ì¸¯Â, ˜ÂÏ ÔÂ‰ÔÓÎ‡„‡ÎÓÒ¸. Ç ıÓ‰Â ÙÓÏËÓ‚‡-
ÌËfl „ÎÓÚÓ˜ÌÓ„Ó Á‡˜‡ÚÍ‡ ÔÓˆÂÒÒ ÔÓÎËÙÂ‡ˆËË
ÒÚ‚ÓÎÓ‚˚ı ÍÎÂÚÓÍ (Ë Ó·‡ÁÓ‚‡ÌËfl ÒÍÓÔÎÂÌËfl ÍÎÂ-
ÚÓÍ ËÎË „ÎÓÚÓ˜ÌÓ„Ó Á‡˜‡ÚÍ‡) ÔÂ‰-¯ÂÒÚ‚ÛÂÚ ÍÎÂ-
ÚÓ˜ÌÓÈ ‰ËÙÙÂÂÌˆËÓ‚ÍÂ Ì‡ Ó˜ÂÌ¸ ‡ÌÌÂÈ ÒÚ‡-
‰ËË, Ó‰Ì‡ÍÓ Á‡ÚÂÏ Ó·‡ ÔÓˆÂÒÒ‡ ÔÓıÓ‰flÚ Ô‡‡Î-
ÎÂÎ¸ÌÓ. Ç „ÎÓÚÓ˜ÌÓÏ Á‡˜‡ÚÍÂ ÒÓÒÂ‰ÒÚ‚Û˛Ú ÍÎÂÚÍË
‡ÁÌ˚ı ÚËÔÓ‚ Ë ‡ÁÌÓÈ ÒÚ‡‰ËË ‰ËÙÙÂÂÌˆËÓ‚ÍË,
ÔÓÒÎÂ‰Ìflfl ÔÓËÒıÓ‰ËÚ Ó‰ÌÓ‚ÂÏÂÌÌÓ, ÌÓ ÔÓ-‡ÁÌÓ-
ÏÛ ‰Îfl ‡ÁÌ˚ı ÚËÔÓ‚ ÍÎÂÚÓÍ: ‚ ÔÓÍ-ÒËÏÓ‰ËÒÚ‡Î¸-
ÌÓÏ (˝ÔËÚÂÎË‡Î¸Ì˚Â, Ï˚¯Â˜Ì˚Â ÍÎÂÚÍË, ÔÂÔÚË‰Â-
„Ë˜ÂÒÍËÂ ÌÂÈÓÌ˚), ‰ËÒÚÓÔÓÍÒËÏ‡Î¸ÌÓÏ (ÒÂÓÚÓ-
ÌËÌÂ„Ë˜ÂÒÍËÂ ÌÂÈÓÌ˚), ‡ Ú‡ÍÊÂ ‚ ‡‰Ë‡Î¸ÌÓÏ
(Ï˚¯Â˜Ì˚Â ÍÎÂÚÍË) Ì‡Ô‡‚ÎÂÌËflı. èÓ‚Â‰ÂÌÌ˚Â
ËÒÒÎÂ‰Ó‚‡ÌËfl, Ó‰Ì‡ÍÓ, ÌÂ ‚˚flÒÌËÎË, ‰ÂÚÂÏËÌËÓ‚‡-
Ì˚ ÎË ÌÂÓ·Î‡ÒÚ˚ Í Ó·‡ÁÓ‚‡ÌË˛ „ÎÓÚÍË ÛÊÂ ‚ Ô‡-
ÂÌıËÏÂ ÚÂÎ‡ (ÓÚÍÛ‰‡ ÓÌË ÔÓÒÚÛÔ‡˛Ú) ËÎË ÔÓÒÎÂ Ó·-
‡ÁÓ‚‡ÌËfl „ÎÓÚÓ˜ÌÓ„Ó Á‡˜‡ÚÍ‡. ë‚Â‰ÂÌËfl Ó Â„ÂÌÂ-
‡ˆËË „ÎÓÚÍË ‚ÒÂ Â˘Â ÓÒÚ‡˛ÚÒfl ÌÂÔÓÎÌ˚ÏË Ë
ÓÚ˚‚Ó˜Ì˚ÏË, ÔÓ˝ÚÓÏÛ ÌÂÓ·ıÓ‰ËÏ˚ ‰ÓÔÓÎÌËÚÂÎ¸-
Ì˚Â ËÒÒÎÂ‰Ó‚‡ÌËfl. 

Ç Á‡ÍÎ˛˜ÂÌËÂ ıÓÚÂÎÓÒ¸ ·˚ ÓÚÏÂÚËÚ¸, ̃ ÚÓ „ÎÓÚ-
Í‡ ıÓÓ¯Ó Â„ÂÌÂËÛÂÚ Û ‡ÁÌ˚ı ‚Ë‰Ó‚ ÔÎ‡Ì‡ËÈ

Í‡Í ÔÓÒÎÂ ÂÂ Û‰‡ÎÂÌËfl, Ú‡Í Ë ‚ Û˜‡ÒÚÍ‡ı ÚÂÎ‡, ÎË-
¯ÂÌÌ˚ı „ÎÓÚÓ˜ÌÓÈ Ó·Î‡ÒÚË. ëÓÍË ÂÂ ‚ÓÒÒÚ‡ÌÓ‚-
ÎÂÌËfl fl‚Îfl˛ÚÒfl ÒÔÂˆËÙË˜Ì˚ÏË ‰Îfl ‡ÁÌ˚ı ‚Ë‰Ó‚
ÔÎ‡Ì‡ËÈ Ë ÓÚ‡Ê‡˛Ú ÒÚÂÔÂÌ¸ Ëı Â„ÂÌÂ‡ˆËÓÌ-
ÌÓÈ ÒÔÓÒÓ·ÌÓÒÚË. ç‡Ë·ÓÎÂÂ ËÌÚÂÌÒË‚ÌÓ Â„ÂÌÂ‡-
ˆËfl „ÎÓÚÍË ÔÓËÒıÓ‰ËÚ ÔË ÂÂ Û‰‡ÎÂÌËË ËÁ ÚÂÎ‡
ÔÎ‡Ì‡ËË Ë ÒÓı‡ÌÂÌËË ÓÍÓÎÓ„ÎÓÚÓ˜ÌÓÈ Ó·Î‡ÒÚË
ÚÂÎ‡, ‡ Ú‡ÍÊÂ ‚Ó Ù‡„ÏÂÌÚ‡ı ÚÂÎ‡, ÒÓ‰ÂÊ‡˘Ëı
ÔÂÂ‰Ì˛˛ ˜‡ÒÚ¸ ÓÍÓÎÓ„ÎÓÚÓ˜ÌÓÈ Ó·Î‡ÒÚË. áÓÌ‡
ÔËÍÂÔÎÂÌËfl „ÎÓÚÍË Í ÚÂÎÛ ÔÎ‡Ì‡ËË, ËÎË flÍÓ-
Ì‡fl ÁÓÌ‡, fl‚ÎflÂÚÒfl Ó·Î‡ÒÚ¸˛ ËÌËˆË‡ˆËË „ÎÓÚÓ˜-
ÌÓÈ Â„ÂÌÂ‡ˆËË. èÓ‰Ó·Ì˚È ÔÓˆÂÒÒ ‚ ÔÂÂ‰ÌËı Ë
ı‚ÓÒÚÓ‚˚ı ÓÚÒÂ˜ÂÌÌ˚ı Ù‡„ÏÂÌÚ‡ı ÚÂÎ‡ ÔÓËÒıÓ-
‰ËÚ ÏÂ‰ÎÂÌÌÂÂ, ̃ ÂÏ ÔÓÒÎÂ Û‰‡ÎÂÌËfl „ÎÓÚÍË ËÁ ÚÂÎ‡
ÔÎ‡Ì‡ËË, Ú‡Í Í‡Í ‚ ÔÂ‚ÓÏ ÒÎÛ˜‡Â ÔÓËÒıÓ‰ËÚ ÌÂ
ÚÓÎ¸ÍÓ Â„ÂÌÂ‡ˆËfl „ÎÓÚÍË, ÌÓ Ë ‚ÓÒÒÚ‡ÌÓ‚ÎÂÌËÂ
ÍÓÏÔÎÂÍÒ‡ Ó„‡ÌÓ‚, ÒÓÒÚ‡‚Îfl˛˘Ëı ÌÂ‰ÓÒÚ‡˛˘Û˛
˜‡ÒÚ¸ ÚÂÎ‡ – „ÓÎÓ‚ÌÓ„Ó „‡Ì„ÎËfl, ÔË˘Â‚‡ËÚÂÎ¸-
ÌÓÈ Ë ÂÔÓ‰ÛÍÚË‚ÌÓÈ ÒËÒÚÂÏ˚. îÓÏËÓ‚‡ÌËÂ
ÌÓ‚ÓÈ „ÎÓÚÍË ‚ ÓÚÒÂ˜ÂÌÌ˚ı Ù‡„ÏÂÌÚ‡ı ÔÎ‡Ì‡ËÈ
ÓÔÂ‰ÂÎflÂÚÒfl ÏÂÒÚÓÏ Â„ÂÌÂ‡ˆËË, ‡ Ú‡ÍÊÂ ÒÓÓÚ-
ÌÓ¯ÂÌËÂÏ ˝ÔËÏÓÙÓÁ‡ Ë ÏÓÙ‡ÎÎ‡ÍÒËÒ‡. Ç ÔÓ-
ˆÂÒÒÂ Â„ÂÌÂ‡ˆËË „ÎÓÚÍË ÏÓÊÌÓ ‚˚‰ÂÎËÚ¸ ÒÎÂ‰Û-
˛˘ËÂ ˝Ú‡Ô˚: ÙÓÏËÓ‚‡ÌËÂ ·Î‡ÒÚÂÏ˚ Ë „ÎÓÚÓ˜-
ÌÓ„Ó Á‡˜‡ÚÍ‡, ‚ÓÒÒÚ‡ÌÓ‚ÎÂÌËÂ ÔÂ‚Ë˜ÌÓÈ ÏÓÙÓ-
ÎÓ„Ë˜ÂÒÍÓÈ ÒÚÛÍÚÛ˚, ‚ÓÒÒÚ‡ÌÓ‚ÎÂÌËÂ ÙÛÌÍˆËË Ë
‰ÂÙËÌËÚË‚ÌÓ„Ó ‡ÁÏÂ‡, ı‡‡ÍÚÂÌÓ„Ó ‰Îfl ÁÂÎÓÈ
„ÎÓÚÍË. èÓ ÏÌÂÌË˛ ·ÓÎ¸¯ËÌÒÚ‚‡ ÒÓ‚ÂÏÂÌÌ˚ı ËÒ-
ÒÎÂ‰Ó‚‡ÚÂÎÂÈ, ‚ ıÓ‰Â Â„ÂÌÂ‡ˆËË ‰ËÒÚ‡Î¸ÌÓÈ ˜‡-
ÒÚË „ÎÓÚÍË, ‡ Ú‡ÍÊÂ ÔÓÒÎÂ ÂÂ Û‰‡ÎÂÌËfl ËÁ ÚÂÎ‡ ËÒ-
ÚÓ˜ÌËÍÓÏ Â„ÂÌÂ‡ˆËË ÒÎÛÊ‡Ú ÒÚ‚ÓÎÓ‚˚Â ÚÓÚËÔÓ-
ÚÂÌÚÌ˚Â ÍÎÂÚÍË – ÌÂÓ·Î‡ÒÚ˚, ÙÓÏËÛ˛˘ËÂ
Â„ÂÌÂ‡ˆËÓÌÌÛ˛ ·Î‡ÒÚÂÏÛ ‚ „ÓÎÓ‚Ì˚ı Ë ı‚ÓÒÚÓ-
‚˚ı Ù‡„ÏÂÌÚ‡ı. à, Ì‡ÍÓÌÂˆ, Â„ÂÌÂ‡ˆËfl „ÎÓÚÍË
Â„ÛÎËÛÂÚÒfl ÔÓÒÂ‰ÒÚ‚ÓÏ ˝Ì‰Ó„ÂÌÌ˚ı (ÍÎÂÚÓ˜-
Ì˚ı Ë ıËÏË˜ÂÒÍËı) ‚Á‡ËÏÓ‰ÂÈÒÚ‚ËÈ, ÔËÓ‰‡ ÍÓÚÓ-
˚ı ‰Ó ÍÓÌˆ‡ ÌÂ ‚˚flÒÌÂÌ‡. èËÏÂÌÂÌËÂ ÌÓ‚˚ı ÏÓ-
ÎÂÍÛÎflÌ˚ı Ë „ÂÌÂÚË˜ÂÒÍËı ÏÂÚÓ‰Ó‚ ËÒÒÎÂ‰Ó‚‡-
ÌËÈ, ‚ÓÁÏÓÊÌÓÒÚË ÏÂ˜ÂÌËfl ÍÎÂÚÓÍ, ËÒÔÓÎ¸ÁÓ‚‡ÌËÂ
ÔÓ‰ıÓ‰Ó‚, ÒÔÓÒÓ·Ì˚ı ËÌ‡ÍÚË‚ËÓ‚‡Ú¸ ÌÓÏ‡Î¸ÌÛ˛
ÙÛÌÍˆË˛ ÌÂÒÍÓÎ¸ÍËı „ÂÌÓ‚ (Ëêçä), Ó·ÌÓ‚ËÎË ËÌ-
ÚÂÂÒ Í ËÒÔÓÎ¸ÁÓ‚‡ÌË˛ ÔÎ‡Ì‡ËÈ ‚ Í‡˜ÂÒÚ‚Â ÏÓ-
‰ÂÎ¸ÌÓ„Ó Ó„‡ÌËÁÏ‡ ‰Îfl ËÁÛ˜ÂÌËfl Á‡ÍÓÌÓÏÂÌÓ-
ÒÚÂÈ Â„ÂÌÂ‡ˆËË.

Ä‚ÚÓ ‚˚‡Ê‡ÂÚ ËÒÍÂÌÌ˛˛ ÔËÁÌ‡ÚÂÎ¸-
ÌÓÒÚ¸ à.å. òÂÈÏ‡Ì Á‡ ˆÂÌÌ˚Â Á‡ÏÂ˜‡ÌËfl, ‚˚ÒÍ‡-
Á‡ÌÌ˚Â ÔË ÔÓ‰„ÓÚÓ‚ÍÂ ÒÚ‡Ú¸Ë.

ëèàëéä ãàíÖêÄíìêõ

äÂ˘ÂÌÍÓ ç.Ñ. êÂ„ÂÌÂ‡ˆËfl „ÎÓÚÍË Û ÔÎ‡Ì‡ËÈ Duge-
sia tigrina // éÌÚÓ„ÂÌÂÁ. 1993. í. 24. ‹ 1. ë. 66–71. 

äÂ˘ÂÌÍÓ ç.Ñ. êÂ„ÂÌÂ‡ˆËfl „ÎÓÚÍË Û ÔÎ‡Ì‡ËÈ Duge-
sia tigrina Ë ÂÂ Â„ÛÎflˆËfl: Ä‚ÚÓÂÙ. … ‰ËÒ. Í‡Ì‰. ·ËÓÎ.
Ì‡ÛÍ. å.: àÅê êÄç, 1995. 16 Ò.



éçíéÉÖçÖá      ÚÓÏ 40      ‹ 1      2009

êÂ„ÂÌÂ‡ˆËfl „ÎÓÚÍË ì ÔÎ‡Ì‡ËÈ 15

äÂ˘ÂÌÍÓ ç.Ñ., òÂÈÏ‡Ì à.å. êÂ„ÂÌÂ‡ˆËfl „ÎÓÚÍË Û
ÔÎ‡Ì‡ËÈ. ÇÎËflÌËÂ ÌÂÈÓÔÂÔÚË‰Ó‚ // éÌÚÓ„ÂÌÂÁ. 1994.
í. 25. ‹. 4. ë. 60–67.

äÂ˘ÂÌÍÓ ç.Ñ., òÂÈÏ‡Ì à.å. êÓÎ¸ ÓÍÓÎÓ„ÎÓÚÓ˜ÌÓÈ
Ó·Î‡ÒÚË ‚ Â„ÂÌÂ‡ˆËË „ÎÓÚÍË Û ÔÎ‡Ì‡ËÈ Dugesia tigri-
na // í‡Ï ÊÂ. 1998. í. 29. ‹ 3. ë. 181–187. 

äÂ˘ÂÌÍÓ ç.Ñ., òÂÈÏ‡Ì à.å. àÒÒÎÂ‰Ó‚‡ÌËÂ ÏÓÙÓ„Â-
ÌÂÚË˜ÂÒÍÓÈ ‡ÍÚË‚ÌÓÒÚË ‚ ı‚ÓÒÚÓ‚ÓÈ ÁÓÌÂ Û ÔÎ‡Ì‡ËÈ
Dugesia tigrina // í‡Ï ÊÂ. 1999. í. 30. ‹ 4. ë. 307–312. 

ãÛ¸Â Å.ã. åÓÌÓ‡ÏËÌÒÓ‰ÂÊ‡˘ËÂ ÌÂÈÓÌ˚ ÔÎ‡Ì‡ËË
Polycelis nigra // ÇÂÒÚÌ. åÉì. ëÂ. ·ËÓÎ. 1975. ‹ 2.
ë. 3−13.

èÎÓÚÌËÍÓ‚‡ ë.à., äÛÁ¸ÏËÌ‡ ã.Ç. ê‡ÒÔÂ‰ÂÎÂÌËÂ ÌÂ‚-
Ì˚ı ˝ÎÂÏÂÌÚÓ‚, ÒÓ‰ÂÊ‡˘Ëı ·ËÓ„ÂÌÌ˚Â ‡ÏËÌ˚, Û
ÔÂ‰ÒÚ‡‚ËÚÂÎfl ÔÎÓÒÍËı ˜Â‚ÂÈ – ÏÓÎÓ˜ÌÓ-·ÂÎÓÈ ÔÎ‡-
Ì‡ËË Dendrocoelum lacteum // îËÁËÓÎÓ„Ëfl Ë ·ËÓıËÏËfl
·ÂÒÔÓÁ‚ÓÌÓ˜Ì˚ı. ã.: ç‡ÛÍ‡, 1968. ë. 23–29. 

íË‡Ò ï.è., òÂÈÏ‡Ì à.å., ë‡ı‡Ó‚‡ ç.û. ÄÍÚË‚ÌÓÒÚ¸
Äïù ‚ ÌÂ‚ÌÓÈ ÒËÒÚÂÏÂ ÌÂÍÓÚÓ˚ı ÚËÍÎ‡‰Ë‰ (ÍÎ‡ÒÒ
ÂÒÌË˜Ì˚ı ˜Â‚ÂÈ) // ÜÛÌ. ˝‚ÓÎ˛ˆ. ·ËÓıËÏËË Ë ÙË-
ÁËÓÎÓ„ËË. 1975. í. 11. ‹ 4. ë. 427–429.

òÂÈÏ‡Ì à.å. êÂ„ÛÎflÚÓ˚ ÏÓÙÓ„ÂÌÂÁ‡ Ë Ëı ‡‰‡ÔÚË‚-
Ì‡fl ÓÎ¸. å.: ç‡ÛÍ‡, 1984. 174 Ò. 

òÂÈÏ‡Ì à.å., íË‡Ò ï.è., Å‡ÎÓ·‡ÌÓ‚‡ ù.î. åÓÙÓ„Â-
ÌÂÚË˜ÂÒÍ‡fl ÙÛÌÍˆËfl ÌÂÈÓÔÂÔÚË‰Ó‚ // îËÁËÓÎ. ÊÛÌ.
1989. í. 75. ‹ 5. ë. 619–626.

òÂÈÏ‡Ì à.å., äÂ˘ÂÌÍÓ ç.Ñ. êÂ„ÂÌÂ‡ˆËfl „ÎÓÚÍË Û
ÔÎ‡Ì‡ËÈ. ÇÎËflÌËÂ ÌÂ‚ÌÓÈ ÒËÒÚÂÏ˚ // éÌÚÓ„ÂÌÂÁ.
1995. í. 26. ‹ 3. ë. 231–235. 

òÂÈÏ‡Ì à.å., áÛ·ËÌ‡ Ö.Ç., äÂ˘ÂÌÍÓ ç.Ñ. êÂ„ÛÎflˆËfl
ÔË˘Â‚Ó„Ó ÔÓ‚Â‰ÂÌËfl ÔÎ‡Ì‡ËÈ Dugesia (Girardia) tigri-
na // ÜÛÌ. ˝‚ÓÎ˛ˆ. ·ËÓıËÏËË Ë ÙËÁËÓÎÓ„ËË. 2002.
í. 38. ‹ 43. ë. 322–325. 

òÂÈÏ‡Ì à.å., äÂ˘ÂÌÍÓ ç.Ñ., ëÂ‰ÂÎ¸ÌËÍÓ‚ á.Ç.,
ÉÓÁÌ˚È Ä.Ç. åÓÙÓ„ÂÌÂÁ Û ÔÎ‡Ì‡ËÈ Dugesia tigrina //
éÌÚÓ„ÂÌÂÁ. 2004. í. 35. ‹ 4. ë. 285–290.

Agata K. Regeneration and gene regulation in planarians //
Cur. Opin. Gen. Devel. 2003. V. 13. P. 492–496.

Asai E. Cell source of a new pharynx induced by head graft
in the freshwater planarian Dugesia japonica japonica //
Zool. åag. 1981. V. 90. P. 301–305.

Asai E. Regeneration of the pharynx in the fresh water pla-
narian: an electron-microscopic study with special reference
to the formation of the pharyngeal lumen // Zool. Sci. 1991.
V. 8. P. 775–784.

Asai E., Kishida I. Induction of pharynx by nerve-cordless
prepharyngeal tissue graft in planaria // Ibid. 1985. V. 2.
P. 505–512.

Baguñà J. Mitosis in intact and regenerating planarian Du-
gesia mediterranean. I. Mitotic studies during growth, feed-
ing and starvation // J. Exp. Zool. 1976. V. 195. P. 53–64. 

Baguñà J., Ballester R. The nervous system in Planarians:
peripheral and gastrodermal plexuses, pharynx innervation,
and the relationship between central nervous system struc-
ture and the acoelomate organization // J. Morph. 1978.
V. 155. P. 237–252.

Baguñà J., Saló E., Romero R. Effects of activators and an-
tagonists of the neuropeptides substance P and substance K

on cell proliferation in planarians // Int. J. Devel. Biol. 1989.
V. 33. P. 261–264.

Bowen I.D., Ryder T.A. The fine structure of the planarian
Polycelis tenuis Ijima. 1. The pharynx // Protoplasma. 1973.
V. 78. P. 223–241.

Brønsted H.V. Planarian regeneration. Oxford; L.: Pergamon
Press, 1969. 267 p.

Bueno D., Batle E., Soriano M.A. et al. TCAV-1, a mono-
clonal antibody specific to epithelial pharyngeal cells in the
planarian Dugesia (Girardia) tigrina. Application to pattern
formation of the pharynx during regeneration // Hydrobiolo-
gia. 1995a. V. 305. P. 263–264. 

Bueno D., Espinosa L., Soriano M.A. et al. TCEN-49, a mon-
oclonal antibody that identifies a central body antigen in the
planarian Dugesia (Girardia) tigrina. Implication for pattern
formation and positional signalling mechanisms // Ibid.
1995b. V. 305. P. 235–240.

Bueno D., Espinosa L., Baguñà J., Romero R. Planarian
pharynx regeneration in regenerating tail fragments moni-
tored with cell-specific monoclonal antibodies // Devel.
Genes Evol. 1997. V. 206. P. 425–434.

Bullock T.H., Horridge G.A. Structure and function in the
nervous systems of invertebrates. V. 1–2. San Francisco; L.:
Freeman W.H., 1964. 1719 p.

Cebria F., Bueno D., Reigada S., Romero R. Intercalary mus-
cle cell renewal in planarian pharynx // Devel. Genes Evol.
1999. V. 209. P. 249–53.

Curry W.J., Shaw C., Jonston C.F. et al. Neuropeptide F: prima-
ry structure from the Turbellarian, Artioposthia triangulata //
Comp. Biochem. Physiol. 1992. V. 110 C. ‹ 2. P. 269–274.

Dougan P.M., Mair G.R., Halton D.W. et al. Gene organiza-
tion and expression of a neuropeptide Y homolog from the
land planarian Arthurdendyus triangulatus // J. Comp. Neu-
rol. 2002. V. 454. P. 58–64.

Dresden Jr. D. Pharynx regeneration in Polycelis nigra //
Acta Neerl. Morphol. 1940. V. 3. P. 140–150. 

Eriksson K.S. Nitric oxide synthase in the pharynx of the pla-
narian Dugesia tigrina // Cell Tiss. Res. 1996. V. 286.
P. 407–410.

Eriksson K.S., Timoshkin O., Reuter M. Neuroactive sub-
stances in endemic flatworm Lake Baikal // Acta Acad. Abo.
Ser. B. 1990. V. 50. ‹ 7. P. 137–145.

Farnesi R.M., Pascolini R. Investigation on the ultrastructure
of the pharyngeal glands in Dugesia lugubris // Boll. Zool.
Ital. 1973. V. 40. P. 137–147.

Gamo J., Garcia-Corrales P. The ultrastructure of the pha-
ryngeal gland cells of the freshwater planarian Dugesia gono-
cephala // J. Submicrosc. Cytol. 1985. V. 17. P. 621–630.

Gustafsson M.K.S., Lindholm A., Mäntylä K. et al. NO news
on the flatworm front. Nitric oxide synthase in parasitic and free-
living flatworm // Hydrobiologia. 1998. V. 383. P. 161–166.

Gustafsson M.K.S., Halton D.W., Maule A.G. et al. Neu-
ropeptides in flatworms // Peptides. 2002. V. 23. P. 2053–
2061.

Halton D.W., Maule A.G. Flatworm nerve-muscle: structural
and functional analysis // Can. J. Zool. 2004. V. 82. P. 316–
333.



16

éçíéÉÖçÖá      ÚÓÏ 40     ‹ 1      2009

äÂ˘ÂÌÍÓ

Hanström B. Über den feineren Bau des Nervensystems der
Tricladeiden Turbellarien auf Grund von Untersuchungen an
Bdelloura candida // Acta Zool. 1926. V. 7. P. 101–115. 

Hori I. An ultrastructural study of the chromatoid body in
planarian regenerative cells // J. Electron. Microsc. 1982.
V. 31. P.63–72.

Hori I., Kishida Y. A fine structural study of regeneration af-
ter fission in the planarian Dugesia japonica // Hydrobiolo-
gia. 1998. V. 38. P. 131–136.

Hori I., Kishida Y. Further observation on the early regener-
ates after fission in the planarian Dugesia japonica // Belg. J.
Zool. 2001. V. 311. P. 117–121.

Ishii S. The ultrastructure of the outer epithelium of the pla-
narian pharynx // Fukushima J. Med. Sci. 1964. V. 11.
P. 109–125.

Ishii S. The ultrastructure of the insunk epithelium lining the
planarian pharyngeal cavity // J. Ultrastruct. Res. 1966.
V. 14. P. 345–355.

Ito H., Saito Y., Watanabe K., Orii H. Epimorphic regenera-
tion of the distal part of the planarian pharynx // Devel.
Genes Evol. 2001. V. 211. P. 2–9.

Jennings J.B. Digestive physiology of the Turbellaria // Bi-
ology Turbellaria / Eds. Riser N.W., Morse M.P. N.Y.: Mc-
Craw-Hill Co., 1974. P. 173–197. 

Jennings J.B. Patterns of nutritional physiology in free living
and symbiotic Turbellaria and their implications for the evo-
lution of entoparasitism in phylum Platyhelminthes // Acta
Zool. Fenn. 1977. V. 154. P. 63–79.

Johnston R.N., Halton D.W., Anderson P.A.V. et al. The pep-
tidergic nervous system of the Triclad Turbellarian, Bdellou-
ra candida (Maricola, Bdellouridae): An immunocytochem-
ical study using an antiserum raised to an endogenous neu-
ropeptide, GYIRFamide // J. Comp. Neurol. 1996. V. 376.
P. 214–222.

Joffe B.I., Reuter M. The nervous system of Bothriomolus
balticus (Proseriata) – a contribution to the knowledge of the
orthogon in the Plathelminthes // Zoomorphology. 1993.
V. 113. P. 113–127. 

Kido T. Consideration based on the experiments of the regen-
eration in planaria, with special reference to the formation of
the pharynx // Jap. J. Exp. Morphol. 1958. V. 12. P. 66–86.

Kido T. Studies on the pharynx regeneration in planarian,
Dugesia gonocephala. 1. Histological observation in the
transected pieces // Sci. Rep. Kanasawa Univ. 1961. V. 7.
‹ 2. P. 107–124.

Kishida I. Histologocal observation on induction of pharynx
by repeated incisions of nerve cords in freshwater planarian,
Dugesia japonica japonica // Zool. Sci.1986. V. 3. P. 487–495. 

Kishida I., Asai E. Regeneration of the distal part of the phar-
ynx of the freshwater planarian Dugesia japonica japonica //
Ann. Zool. Jap. 1980. V. 53. P. 89–102. 

Kishida I., Asai E. Influence of nerve cord removal on phar-
ynx induction by head piece transplanted in postpharyngeal
body region of the planarian, Dugesia japonica japonica //
Zool. Sci. 1984. V. 1. P. 737–742.

Kishida I., Nacagiri K. Effect of the nerve cord on the phar-
ynx formation in freshwater planarian // Bull. Sch. Educ.
Okayama Univ. 1982. V. 60. P. 19–31.

Kobayashi C., Kobayashi S., Orii H. et al. Identification of
two distinct musclesin the planarian Dugesia japonica by
their expression of myosine heavy chane genes // Zool. Sci.
1998. V. 15. P. 861–869.

Kobayashi C., Watanabe K., Agata K. The process of phar-
ynx regeneration in planarian // Devel. Biol. 1999. V. 211.
P. 27–38.

Koinuma S., Umesono Y., Watanabe K., Agata K. Planaria
FoxA (HNF3) homologue is specifically expressed in the
pharynx-forming cells // Gene. 2000. V. 259. P. 171–176.

Kreshchenko N.D. Functions of flatworm neuropeptides
NPF, GYIRF and FMRF in course of pharyngeal regenera-
tion of anterior body fragments of planarian, Girardia tigri-
na // Acta Biol. Hungarica. 2008. V. 59 (Suppl). P. 199–207.

Kreshchenko N.D., Reuter M., Sheiman I.M. et al. Relation-
ship between musculature and nervous system in the regen-
erating pharynx in Girardia tigrina (Plathelminthes) // In-
vert. Reprod. Devel. 1999. V. 35. P. 109–125.

Kreshchenko N., Sheiman I., Reuter M. et al. Effects of FM-
RFamide-related peptides and Neuropeptide F on planarian
regeneration (Platyhelminthes, Tricladida) // Belg. J. Zool.
2001. V. 131S. P. 147–148.

Lender T.H. Factors in morphogenesis of regenerating fresh-
water Planaria // Advances in morphogenesis. V. 2. N.Y.:
Columbia Univ., 1962. P. 305–331.

Liotti F.S., Bruschelli G. Rapporti tra gangli cefalici e regen-
erazione del faringe in Dugesia lugubris // Boll. Soc. Ital. Bi-
ol. Sperim. 1966. V. 42. ‹. 20. P. 1407–1411.

MacRae E.K. Observation on the fine structure of pharyngeal
muscle in the planarian Dugesia tigrina // J. Cell. Biol. 1963.
V. 18. P. 651–662.

Mäntylä K., Halton D.W., Reuter M. et al. The nervous sys-
tem of Tricladida. IV. Neuroanatomy of Planaria torva
(Plaudicola, Planaridae): an immunocytochemical study //
Hydrobiologia. 1998. V. 383. P. 167–173. 

Maule A.G., Shaw C., Halton D.W. et al. Neuropeptide F: a
novel parasitic flatworm regulatory peptide from Moniezia
expansa (Cestoda: Cyclophyllidea) // Parasitology. 1991.
V. 102. P. 309–316.

Morgan T.H. Regeneration. L.: MacMillian Co., 1901.
293 p. 

Okada Y.K., Kido T. Further experiments on transplantation in
planaria // J. Fac. Sci. Tokyo Univ. 1943. V. 4. ‹. 6. P. 1–23.

Okada Y.K., Sugino H. Transplantation experiments in Pla-
naria gonocephala. I // Proc. Imp. Acad. Jpn. 1934a. V. 10.
P. 37–40.

Okada Y.K., Sugino H. Transplantation experiments in Pla-
naria gonocephala. II // Ibid. 1934b. V. 10. P. 107–110.

Okada Y.K., Sugino H. Transplantation experiments in Pla-
naria gonocephala (Duges) // Jap. J. Zool. 1937. V. 7.
P. 373–439.

Onodera K., Kobayashi S., Ishida S. Pharynx formation in
regeneration of the freshwater planarian Phagocata vivida //
Zool. Sci. 1992. V. 9. P. 1185. 

Orii H., Ito H., Watanabe K. Anatomy of the planarian Du-
gesia japonica. I. The muscular system revealed by antisera
against myosin heavy chain // Ibid. 2002. V. 19. P. 1123–1131.



éçíéÉÖçÖá      ÚÓÏ 40      ‹ 1      2009

êÂ„ÂÌÂ‡ˆËfl „ÎÓÚÍË ì ÔÎ‡Ì‡ËÈ 17

Pascolini R. Recerche sulla rigenerazione del faringe in pla-
naria // Boll. Soc. Ital. Biol. Sperim. 1966. V. 42. P. 968–969. 

Pascolini R. Recerche sulla rigenerazione del faringe in-
esemplari bifaringei di Dugesia lugubris // Riv. Biol. 1970.
V. 63. ‹. 3–4. P. 483–497.

Pascolini R., Facchini L., Farnesi R.M. Alcune osservasioni
ultrastructurali sulle fibre nervose del faringe in Dugesia lu-
gubris // Boll. Soc. Ital. Biol. Sper. 1971. V. 47. P. 380–383.

Reddien P.W., Bermenge A.L., Murfitt K.J. et al. Identifica-
tion of genes needed for regeneration, stem cell function, and
tissue homeostasis by systematic gene perturbation in planaria //
Devel. Cell. 2005. V. 8. P. 635–649.

Reuter M., Eriksson K. Catecholamines demonstrated by
glyoxylic-acid-induced fluorescence and HPLC in some mi-
croturbellarians // Hydrobiologia. 1991. V. 229. P. 209–220.

Reuter M., Kreshchenko N. Flatworm asexual multiplication
implicates stem cells and regeneration // Can. J. of Zool.
2004. V. 82. P. 334–356. 

Reuter M., Gustafsson M.K.S., Shahlgren C. et al. The ner-
vous system of Tricladida. I. Neuroanatomy of Procerodes
litoralis (Maricola, Procerodidae): an immunocytochemical
study // Invert. Neurosci. 1995a. V. 1. P. 113–122. 

Reuter M., Gustafsson M.K.S., Sheiman I.M. et al. The ner-
vous system of Tricladida. II. Neuroanatomy of Dugesia ti-
grina (Paludicola, Dugesiidae): immunocytochemical study
// Ibid. 1995b. V. 1. P. 133–143. 

Reuter M., Maule A.G., Halton D.W. et al. The organization
of the nervous system in Plathehminthes. The neuropeptide
F-immunoreactive pattern in Catenulida, Macrostomida,
Proseriata // Zoomorphology. 1995c. V. 115. P. 83–97. 

Reuter M., Sheiman I., Gustafsson M.K.S. et al. C. Develop-
ment of the nervous system in Dugesia tigrina during regen-
eration after fissioning and decapitation // J. Invert. Repr.
1996. V. 29. P. 199–211.

Sakai T., Kato K., Watanabe K., Orii H. Planarian pharynx
regeneration revealed by the expression of myosin heavy
chain-A // Int. J. Devel. Biol. 2002. V. 46. P. 329–332.

Saló E. The power of regeneration and the stem-cell king-
dom: freshwater planarians (Platyhelminthes) // BioEssays.
2006. V. 28. P. 546–559.

Saló E.. Baguñà J. Stimulation of cellular proliferation and
differentiation in the intact and regenerating planarian Du-
gesia tigrina by neuropeptide substance P // J. Exp. Zool.
1986. V. 237. P. 129–135.

Saló E., Baguñà J. Regeneration in planarians and other
worms: New findings, new tools, and new perspectives //
Ibid. 2002. V. 292. P. 528–539.

Sanchez Alvarado A., Kang H. Multicellularity, stem cells
and neoblasts of the planarian Schmidtea mediterranean //
Exp. Cell Res. 2005. V. 306. P. 299–308.

Santos F.V. Studies on transplantation in planaria // Biol.
Bull. 1929. V. 57. P. 188–197.

Santos F.V. Studies on transplantation in Planaria doroto-
cephala and Planaria maculata // Physiol. Zool. 1931. V. 4.
P. 111–164.

Schilt J. Induction d’un pharynx supplementaire par des in-
cisions repetees ches la planaire Dugesia lugubris O.Schm //
J. Embryol. Exp. Morphol. 1972. V. 27. ‹. 1. P. 15–24.

Sengel Ph. Sur les conditions de la regeneration normale du
pharynx ches la Planarie Dugesia (=Euplanaria) lugubris
O.Schm // C. R. Soc. Biol. 1951. V. 145. P. 1381–1384.

Sengel Ph. Sur l’induction d’une zone pharingienne chez la
planaire d’eau douce Dugesia lugubris // Arch. Anat. Micr.
Morphol. Exp. 1953. V. 42. ‹ 1. P. 57–66.

Shibata N., Umesono Y., Orii H. et al. Expression of
vasa(vas)- related genes in germline cells and totipotent so-
matic stem cells of planarians // Devel. Biol. 1999. V. 206.
P. 73–87.

Shirasawa Y., Makio N. Pharyngeal regeneration in the land
planarian Bipalium kewense // Hydrobiologia. 1991. V. 227.
P. 57.

Steinmann P. Untersuchungen uber das Verhatten des Ver-
daungssystems bei der Regeneration der Tricladen // Arch.
Entw. Organ. 1908. V. 25. P. 523–568. 

Stevens N.M. A histological study of regeneration in Planar-
ia simplissima, P. maculata and P. morgani // Roux’ Arch.
1907. V. 24. P. 350–357. 

Sugino H. Miscellany on planarian transplantation, a supple-
mental note to the transplantation experimental in Planaria
gonocephala // Ann. Zool. Jap. 1938. V. 17. P. 185–187.

Tacher H.F. The regeneration of the pharynx in Planaria
maculata // Amer. Naturalist. 1902. V. 36. P. 633–641. 

Van Asperen K. Pharynx regeneration in postpharyngeal
fragments of Planaria simplissima // Proc. Acad. Sci. Amst.
1946. V. 49. P. 1083–1090. 

Welsh J.H., King E.C. Catecholamines in planarian // Comp.
Biochem. Physiol. 1970. V. 36. P. 683–688.

Welsh J.H., Williams L.D. Monoamine containing neurons in
planaria // J. Comp. Neurol. 1970. V. 138. P. 103–106.

Wikgren M.C., Reuter M., Gustafsson M. Neuropeptides in
free-living and parasitic flatworms (Platyhelminthes). An
immunocytochenical study // Hydrobiologia. 1986. V. 132.
P. 93–99.

Wikgren M.C., Reuter M., Gustafsson M., Lindroos P. Im-
munocytochemical localization of histamine in flatworms //
Cell Tiss. Res. 1990. V. 260. P. 479–484.

Wolff E. Recent researches on the regeneration of planaria //
Regeneration. N.Y.: Ronald Press, 1962. P. 53–84.

Wolff E., Sengel Ph., Ziller-Sengel C. Le role de facteur au-
toinhibiteur dans la regeneration des Planaires (Une interpre-
tation nouelle de la theorie des gradient phisiogique de
Chaild) // Rev. Suisse. Zool. 1964. V. 71. ‹ 1. P. 75–98.

Ziller-Sengel C. Inhibition de la regeneration du pharynx
ches les planaires // Regeneration in animals and related
problems. Amsterdam: North-Holl. Publ. Co., 1965. P. 193–
201.

Ziller-Sengel C. Recherches sur l’ingibition de la regenera-
tion du pharynx chez les planaires. 1. Mise en evidence d’une
facteum auto-inhibiteur de la regeneration du pharynx //
J. Embriol. Exp. Morphol. 1967a. V. 18. ‹ 1. P. 91–105.

Ziller-Sengel C. Sur le facteur inhibiteur de la regeneration
du pharynx chez des Planaires d’eau douce // Bull. Soc. Zool.
Fr. 1967b. V. 92. P. 295–302.

Ziller C. La regeneration du pharynx ches la planaire Duge-
sia tigrina // C.R. Acad. Sci. Paris. D. 1973. V. 277. P. 1365–
1368.

2



18

éçíéÉÖçÖá      ÚÓÏ 40     ‹ 1      2009

äÂ˘ÂÌÍÓ

Pharynx Regeneration in Planarians

       N. D. Kreshchenko
      Institute of Cell Biophysics, Russian Academy of Sciences, Institutskaya ul. 2, Pushchino, Moscow Region, 142290 Russia

Abstract—The obtained and published data on pharynx regeneration in planarians have been reviewed. Pla-
narians can regenerate from a small body fragment and restore all missing organs including the pharynx. The
pharynx is a relatively autonomous organ with a differentiated structure and specialized function. Pharynx re-
generation has specific features, and its studies are of considerable theoretical interest. Pharynx regeneration
can also be a convenient model to study the molecular mechanisms of regeneration that remain undisclosed. In
addition, this model can be used to test biologically active compounds in order to elucidate their effect on mor-
phogenesis. This subject of investigation benefits by a simpler and more adequate analysis as well as a possi-
bility to use large numbers of animals and small quantities of analyzed substances.

Key words: planarians, regeneration, pharynx, nervous system, neuropeptides.
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