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èÂÒÌÓ‚Ó‰Ì˚Â ÔÎÓÒÍËÂ ˜Â‚Ë ÔÎ‡Ì‡ËË (Platy-
helmintes, íurbellaria, Tricladida) ËÁ‚ÂÒÚÌ˚ Ò‚ÓÂÈ ÛÌË-
Í‡Î¸ÌÓÈ ÒÔÓÒÓ·ÌÓÒÚ¸˛ Í ‚ÓÒÒÚ‡ÌÓ‚ÎÂÌË˛ ÛÚ‡˜ÂÌ-
Ì˚ı ˜‡ÒÚÂÈ ÚÂÎ‡ ÔÛÚÂÏ Â„ÂÌÂ‡ˆËË. êÂ„ÂÌÂ‡ˆËfl
˝ÚËı ÊË‚ÓÚÌ˚ı ÓÒÛ˘ÂÒÚ‚ÎflÂÚÒfl Á‡ Ò˜ÂÚ ÔÓÎËÙÂ‡-
ˆËË Ë ‰ËÙÙÂÂÌˆËÓ‚ÍË ÒÚ‚ÓÎÓ‚˚ı ÍÎÂÚÓÍ – ÌÂÓ·-
Î‡ÒÚÓ‚. èÎ‡Ì‡ËË ÔÂ‰ÒÚ‡‚Îfl˛Ú ÒÓ·ÓÈ Û‰Ó·Ì˚È
Ó·˙ÂÍÚ ‰Îfl ÔÓ‚Â‰ÂÌËfl ÙÛÌ‰‡ÏÂÌÚ‡Î¸Ì˚ı ËÒÒÎÂ‰Ó-
‚‡ÌËÈ ‚ Ó·Î‡ÒÚË Â„ÂÌÂ‡ˆËË, ÏÓÙÓ„ÂÌÂÁ‡ Ë ·ËÓÎÓ-
„ËË ÒÚ‚ÓÎÓ‚˚ı ÍÎÂÚÓÍ (Sanchez Alvarado et al., 2002).
àÁ‚ÂÒÚÌÓ, ˜ÚÓ ÔÓÎËÙÂ‡ˆËfl ÌÂÓ·Î‡ÒÚÓ‚ Ë Â„ÂÌÂ-
‡ˆËfl ÍÓÌÚÓÎËÛ˛ÚÒfl ÏÌÓ„Ó˜ËÒÎÂÌÌ˚ÏË Í‡Í ̋ Ì‰Ó-
„ÂÌÌ˚ÏË, Ú‡Í Ë ˝ÍÁÓ„ÂÌÌ˚ÏË Ù‡ÍÚÓ‡ÏË ‡ÁÎË˜ÌÓÈ
ÔËÓ‰˚. ëÂ‰Ë ÌËı ‚˚‰ÂÎfl˛Ú ÓÒÓ·˚È ÍÎ‡ÒÒ ·ËÓÎÓ-
„Ë˜ÂÒÍË ‡ÍÚË‚Ì˚ı ‚Â˘ÂÒÚ‚, ÍÓÌÚÓÎËÛ˛˘Ëı ÔÓ-
ˆÂÒÒ˚ ‡Á‚ËÚËfl Ë ÓÒÚ‡, ÍÓÚÓ˚Â Ì‡Á˚‚‡˛ÚÒfl ÏÓ-
ÙÓ„ÂÌ‡ÏË. éÌË ÏÓ„ÛÚ ·˚Ú¸ ÔÂÔÚË‰ÌÓÈ (ÏÓÙÓ„ÂÌ
„Ë‰˚, ˝Ì‰ÓÙËÌ˚ Ë Ú.‰.) Ë ÌÂÔÂÔÚË‰ÌÓÈ ÔËÓ‰˚
(ÒÂÓÚÓÌËÌ, ÂÚËÌÓË‰˚), ‡ Ú‡ÍÊÂ ÓÍ‡Á˚‚‡Ú¸ ÒÚËÏÛ-
ÎËÛ˛˘ÂÂ ËÎË ËÌ„Ë·ËÛ˛˘ÂÂ ‰ÂÈÒÚ‚ËÂ Ì‡ Â„ÂÌÂ-
‡ˆË˛ ÔÎ‡Ì‡ËÈ (òÂÈÏ‡Ì Ë ‰., 1989; íË‡Ò Ë ‰.,
1996).

åÂÎ‡ÚÓÌËÌ (N-‡ˆÂÚËÎ-5-ÏÂÚÓÍÒËÚËÔÚ‡ÏËÌ) –
ËÌ‰ÓÎ‡ÏËÌ, ÍÓÚÓ˚È ÒËÌÚÂÁËÛÂÚÒfl Ô‡ÍÚË˜ÂÒÍË ‚Ó
‚ÒÂı ÊË‚˚ı Ó„‡ÌËÁÏ‡ı, ‚ÍÎ˛˜‡fl ·‡ÍÚÂËË. éÌ ‚˚-
ÔÓÎÌflÂÚ ÏÌÓ„Ó˜ËÒÎÂÌÌ˚Â ÙËÁËÓÎÓ„Ë˜ÂÒÍËÂ ÙÛÌÍ-
ˆËË, ÓÒÌÓ‚Ì˚Â ËÁ ÍÓÚÓ˚ı – ‡ÌÚËÓÍÒË‰‡ÌÚÌ‡fl Á‡˘Ë-
Ú‡ Ë Â„ÛÎflˆËfl ·ËÓÎÓ„Ë˜ÂÒÍËı ËÚÏÓ‚ (Hardeland,
Poeggeler, 2003). Ç ÚÂÎÂ ÔÎ‡Ì‡ËÈ ÏÂÎ‡ÚÓÌËÌ ·˚Î
Ó·Ì‡ÛÊÂÌ, ÔÓÍ‡Á‡Ì‡ Â„Ó ÓÎ¸ ‚ Â„ÛÎflˆËË ·ÂÒÔÓÎÓ-
„Ó ‡ÁÏÌÓÊÂÌËfl, ‡ Ú‡ÍÊÂ ËÁÛ˜ÂÌ ˆËÍ‡‰Ì˚È ËÚÏ
Â„Ó ·ËÓÒËÌÚÂÁ‡ ‚ „ÓÎÓ‚Â ̋ ÚËı ÊË‚ÓÚÌ˚ı (Morita et al.,
1987). èË ‚˚ÒÓÍËı ÍÓÌˆÂÌÚ‡ˆËflı (10–3 å) ÏÂÎ‡ÚÓ-

ÌËÌ ÔË‚Ó‰ËÚ Í „Ë·ÂÎË 50% ÊË‚ÓÚÌ˚ı Ë Ó‰ÌÓ‚Â-
ÏÂÌÌÓ ËÌ„Ë·ËÛÂÚ Â„ÂÌÂ‡ˆË˛ Û ÓÒÚ‡‚¯ËıÒfl ÔÎ‡-
Ì‡ËÈ. èË ˝ÚÓÏ ·˚ÎÓ Á‡ÙËÍÒËÓ‚‡ÌÓ ÔÓ‰‡‚ÎÂÌËÂ
Â„ÂÌÂ‡ˆËË Í‡Í „ÓÎÓ‚ÌÓ„Ó, Ú‡Í Ë ı‚ÓÒÚÓ‚Ó„Ó ÓÚ‰Â-
ÎÓ‚ Â„ÂÌÂ‡ÌÚÓ‚. ëÌËÊÂÌËÂ ÍÓÌˆÂÌÚ‡ˆËË ÏÂÎ‡ÚÓ-
ÌËÌ‡ ‰Ó 7 × 10–4 å ‚˚fl‚ËÎÓ ‰ËÒÚÓÔÓÍÒËÏ‡Î¸ÌÛ˛ Á‡-
‚ËÒËÏÓÒÚ¸ ÓÚ ÏÂÎ‡ÚÓÌËÌ‡ – ÒÔÂˆËÙË˜ÂÒÍÓÂ ÚÓÏÓ-
ÊÂÌËÂ Â„ÂÌÂ‡ˆËË „ÓÎÓ‚ÌÓ„Ó ÍÓÌˆ‡ ÚÂÎ‡.
Ñ‡Î¸ÌÂÈ¯ÂÂ ÒÌËÊÂÌËÂ ÍÓÌˆÂÌÚ‡ˆËË ÏÂÎ‡ÚÓÌËÌ‡
‰Ó 10–4 å ÔÓÎÌÓÒÚ¸˛ ÒÌËÏ‡ÎÓ ÚÓÏÓÁÌÓÈ ˝ÙÙÂÍÚ
„ÓÏÓÌ‡ Ì‡ Â„ÂÌÂ‡ˆË˛ (Yoshizawa et al., 1991). í‡-
ÍËÏ Ó·‡ÁÓÏ, ÏÂÎ‡ÚÓÌËÌ, ÔÓ-‚Ë‰ËÏÓÏÛ, fl‚ÎflÂÚÒfl
ÏÓÙÓ„ÂÌÂÚË˜ÂÒÍË ‡ÍÚË‚Ì˚Ï ‚Â˘ÂÒÚ‚ÓÏ, ÓÍ‡Á˚‚‡-
˛˘ËÏ ÒÔÂˆËÙË˜ÂÒÍÓÂ ‚ÎËflÌËÂ Ì‡ Â„ÂÌÂ‡ˆË˛ ÔÎ‡-
Ì‡ËÈ. é‰Ì‡ÍÓ ÔËÏÂÌÂÌËÂ ‚˚ÒÓÍËı (ÎÂÚ‡Î¸Ì˚ı Ë
ÒÛ·ÎÂÚ‡Î¸Ì˚ı) ÍÓÌˆÂÌÚ‡ˆËÈ ̋ ÚÓ„Ó „ÓÏÓÌ‡ ÌÂ ÔÓÁ-
‚ÓÎflÂÚ Ò‰ÂÎ‡Ú¸ Ó‰ÌÓÁÌ‡˜ÌÓÂ Á‡ÍÎ˛˜ÂÌËÂ Ó Â„Ó ÒÔÂ-
ˆËÙË˜ÂÒÍÓÏ ‰ÂÈÒÚ‚ËË Ì‡ Â„ÂÌÂ‡ˆË˛.

ñÂÎ¸ Ì‡¯ÂÈ ‡·ÓÚ˚ – ËÒÒÎÂ‰Ó‚‡ÌËÂ ÔÓÍÒËÏÓ‰Ë-
ÒÚ‡Î¸ÌÓÈ Á‡‚ËÒËÏÓÒÚË ‰ÂÈÒÚ‚Ëfl ÏÂÎ‡ÚÓÌËÌ‡ ‚ ÙË-
ÁËÓÎÓ„Ë˜ÂÒÍËı ÍÓÌˆÂÌÚ‡ˆËflı Ì‡ Â„ÂÌÂ‡ˆË˛ ÔÎ‡-
Ì‡ËÈ.

åÄíÖêàÄã à åÖíéÑàäÄ

àÒÒÎÂ‰Ó‚‡ÌËÂ ‚˚ÔÓÎÌÂÌÓ Ì‡ ·ÂÒÔÓÎÓÈ ‡ÒÂ
ÔÂÒÌÓ‚Ó‰Ì˚ı ÔÎÓÒÍËı ˜Â‚ÂÈ ÔÎ‡Ì‡ËÈ Girardia
tigrina (Girard, 1850). ÜË‚ÓÚÌ˚ı ÒÓ‰ÂÊ‡ÎË ‚ ÔÛ-
‰Ó‚ÓÈ ‚Ó‰Â ÔË ÍÓÏÌ‡ÚÌÓÈ ÚÂÏÔÂ‡ÚÛÂ Ë ÍÓÏË-
ÎË ‡Á ‚ ÌÂ‰ÂÎ˛ ÎË˜ËÌÍ‡ÏË ‰‚ÛÍ˚Î˚ı. ÑÎfl ˝ÍÒÔÂ-
ËÏÂÌÚÓ‚ ÓÚ·Ë‡ÎË ÔÎ‡Ì‡ËÈ ‰ÎËÌÓÈ ÓÍÓÎÓ 10 ÏÏ Ë
ÔÂÍ‡˘‡ÎË Ëı ÍÓÏÎÂÌËÂ Á‡ 7 ÒÛÚ ‰Ó ÓÔ˚ÚÓ‚. êÂ„Â-
ÌÂ‡ˆË˛ „ÓÎÓ‚˚ ‚˚Á˚‚‡ÎË ‡ÏÔÛÚ‡ˆËÂÈ 1/5 ˜‡ÒÚË
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àÒÒÎÂ‰Ó‚‡ÌÓ ‚ÎËflÌËÂ ÏÂÎ‡ÚÓÌËÌ‡ Ì‡ Â„ÂÌÂ‡ˆË˛ „ÓÎÓ‚ÌÓÈ Ë ı‚ÓÒÚÓ‚ÓÈ ˜‡ÒÚÂÈ ÔÎ‡Ì‡ËÈ  Girardia
tigrina. éˆÂÌË‚‡ÎË Ú‡ÍÊÂ ËÁÏÂÌÂÌËÂ ÏËÚÓÚË˜ÂÒÍÓÈ ‡ÍÚË‚ÌÓÒÚË ÒÚ‚ÓÎÓ‚˚ı ÍÎÂÚÓÍ ÔÎ‡Ì‡ËÈ – ÌÂÓ·-
Î‡ÒÚÓ‚ – ‚ „ÓÎÓ‚ÌÓÈ Ë ı‚ÓÒÚÓ‚ÓÈ ÔÓÒÚ·Î‡ÒÚÂÏ‡ı ÔÓ‰ ‚ÓÁ‰ÂÈÒÚ‚ËÂÏ ˝ÚÓ„Ó ËÌ‰ÓÎ‡ÏËÌ‡. èÓÍ‡Á‡ÌÓ, ˜ÚÓ
ÏÂÎ‡ÚÓÌËÌ ‚ ÙËÁËÓÎÓ„Ë˜ÂÒÍËı ÍÓÌˆÂÌÚ‡ˆËflı (10–10–10–5 å) ÒÔÓÒÓ·ÂÌ ËÌ„Ë·ËÓ‚‡Ú¸ Â„ÂÌÂ‡ˆË˛
„ÓÎÓ‚ÌÓÈ ˜‡ÒÚË ÔÎ‡Ì‡ËÈ ÔÓÒÂ‰ÒÚ‚ÓÏ ÔÓ‰‡‚ÎÂÌËfl ÏËÚÓÚË˜ÂÒÍÓÈ ‡ÍÚË‚ÌÓÒÚË ÌÂÓ·Î‡ÒÚÓ‚. ìÒÚ‡ÌÓ‚-
ÎÂÌÓ, ̃ ÚÓ ̋ ÚÓÚ „ÓÏÓÌ ÌÂ ‚ÎËflÂÚ Ì‡ ÓÒÚ ı‚ÓÒÚÓ‚ÓÈ ·Î‡ÒÚÂÏ˚ ÔÎ‡Ì‡ËÈ, ÔÓfl‚Îflfl Ú‡ÍËÏ Ó·‡ÁÓÏ ‰Ë-
ÒÚÓÔÓÍÒËÏ‡Î¸Ì˚È ˝ÙÙÂÍÚ ‚ÓÁ‰ÂÈÒÚ‚Ëfl Ì‡ Â„ÂÌÂ‡ˆË˛.

äÎ˛˜Â‚˚Â ÒÎÓ‚‡: ÔÎ‡Ì‡ËË, Â„ÂÌÂ‡ˆËfl, ÏÂÎ‡ÚÓÌËÌ, ÌÂÓ·Î‡ÒÚ˚.

Ç. Ç. ãÂ‰ÌÂ‚
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ÚÂÎ‡ ÔÎ‡Ì‡ËÈ, ÒÓ‰ÂÊ‡˘ÂÈ „ÓÎÓ‚ÌÓÈ „‡Ì„ÎËÈ; ı‚Ó-
ÒÚÓ‚Û˛ ˜‡ÒÚ¸ ÚÂÎ‡ ‡ÏÔÛÚËÓ‚‡ÎË Ì‡ ‡ÒÒÚÓflÌËË
1−2 ÏÏ ÓÚ ÍÓÌˆ‡ ÚÂÎ‡ ÊË‚ÓÚÌÓ„Ó. åÂÎ‡ÚÓÌËÌ ‚ ‡Ò-
Ú‚ÓÂ ̋ Ú‡ÌÓÎ‡ ‰Ó·‡‚ÎflÎË ÌÂÔÓÒÂ‰ÒÚ‚ÂÌÌÓ ÔÓÒÎÂ ‰Â-
Í‡ÔËÚ‡ˆËË ‚ ÒÚ‡Í‡Ì˚ Ò ‚Ó‰ÓÈ, ‚ ÍÓÚÓ˚Â ÔÓÏÂ˘‡ÎË
‰ÂÍ‡ÔËÚËÓ‚‡ÌÌ˚ı ÊË‚ÓÚÌ˚ı. ëÚÓÍÓ‚˚È ‡ÒÚ‚Ó
ÏÂÎ‡ÚÓÌËÌ‡ (2 Ï„/ÏÎ) „ÓÚÓ‚ËÎË ÒÎÂ‰Û˛˘ËÏ Ó·‡-
ÁÓÏ: Ì‡‚ÂÒÍÛ „ÓÏÓÌ‡ ‡ÒÚ‚ÓflÎË ‚ 30 ÏÍÎ ̋ Ú‡ÌÓÎ‡ Ë
Á‡ÚÂÏ ‰Ó‚Ó‰ËÎË ‰ËÒÚËÎÎËÓ‚‡ÌÌÓÈ ‚Ó‰ÓÈ ‰Ó 1 ÏÎ.
ÇÓ‰‡ ÍÓÌÚÓÎ¸Ì˚ı „ÛÔÔ ÔÎ‡Ì‡ËÈ ÒÓ‰ÂÊ‡Î‡ ˝Ú‡-
ÌÓÎ, ‡‚Ì˚È Â„Ó ÍÓÌˆÂÌÚ‡ˆËË ‚ ‚Ó‰Â ÓÔ˚ÚÌ˚ı
„ÛÔÔ. äÓÌÂ˜Ì˚Â ÍÓÌˆÂÌÚ‡ˆËË ˝Ú‡ÌÓÎ‡ ‰Îfl ÔÎ‡Ì‡-
ËÈ ‚Ó ‚ÒÂı „ÛÔÔ‡ı ·˚ÎË ÌÂÚÓÍÒË˜Ì˚ÏË. íÂÏÔÂ‡-
ÚÛÛ ‚Ó‰˚, ‡‚ÌÛ˛ 21°ë ‚ ˝ÍÒÔÂËÏÂÌÚ‡Î¸ÌÓÏ Ë
ÍÓÌÚÓÎ¸ÌÓÏ ÒÚ‡Í‡Ì‡ı, ÔÓ‰‰ÂÊË‚‡ÎË Ò Ó‰ËÌ‡ÍÓ‚ÓÈ
Ò ÚÓ˜ÌÓÒÚ¸˛ ±0.5°ë. ùÍÒÔÂËÏÂÌÚ˚ Í‡Ê‰ÓÈ ÒÂËË
ÔÓ‚ÚÓflÎË ÌÂ ÏÂÌÂÂ ÚÂı ‡Á. ëÚ‡ÚËÒÚË˜ÂÒÍÛ˛ Ó·‡-
·ÓÚÍÛ Ë ‡Ì‡ÎËÁ ÂÁÛÎ¸Ú‡ÚÓ‚ ÔÓ‚Ó‰ËÎË Ò ÔÓÏÓ˘¸˛
ÔÓ„‡ÏÏ˚ Sigma-Plot 9.0 (“Systat Software Inc.”,
ëòÄ).

äËÌÂÚËÍÛ ÓÒÚ‡ ·Î‡ÒÚÂÏ˚ ‚ ˝ÍÒÔÂËÏÂÌÚ‡Î¸Ì˚ı
Ë ÍÓÌÚÓÎ¸Ì˚ı „ÛÔÔ‡ı ÊË‚ÓÚÌ˚ı ÓÔÂ‰ÂÎflÎË ÏÂ-
ÚÓ‰ÓÏ ÔËÊËÁÌÂÌÌÓÈ ÍÓÏÔ¸˛ÚÂÌÓÈ ÏÓÙÓÏÂÚËË,
ÍÓÚÓ˚È ÓÒÌÓ‚‡Ì Ì‡ Â„ËÒÚ‡ˆËË ÙÓÚÓÍÓÌÚ‡ÒÚ‡
ÏÂÊ‰Û ÒÚ‡˚ÏË (ÔË„ÏÂÌÚËÓ‚‡ÌÌ˚ÏË) Ë ÌÓ‚˚ÏË
(ÔÓÁ‡˜Ì˚ÏË) ˜‡ÒÚflÏË ÚÂÎ‡ ÔÎ‡Ì‡ËÈ (íË‡Ò Ë ‰.,
1996). êÂ„ÂÌÂËÛ˛˘Ëı ÔÎ‡Ì‡ËÈ ÙÓÚÓ„‡ÙËÓ‚‡-
ÎË ÔÓ‰ ·ËÌÓÍÛÎflÌÓÈ ÎÛÔÓÈ ˜ÂÂÁ 72 ˜ ÔÓÒÎÂ ‡ÏÔÛ-
Ú‡ˆËË. ç‡ ÔÓÎÛ˜ÂÌÌ˚ı ËÁÓ·‡ÊÂÌËflı ÓÔÂ‰ÂÎflÎË
ÔÎÓ˘‡‰¸ ‚ÒÂÈ ÔÎ‡Ì‡ËË (S) Ë ÔÎÓ˘‡‰¸ ÔÓÁ‡˜ÌÓÈ
Â„ÂÌÂËÛ˛˘ÂÈ ·Î‡ÒÚÂÏ˚ (s). ëÍÓÓÒÚ¸ Â„ÂÌÂ‡-
ˆËË ÔÎ‡Ì‡ËÈ ı‡‡ÍÚÂËÁÓ‚‡ÎË ËÌ‰ÂÍÒÓÏ Â„ÂÌÂ‡-
ˆËË R = s/S. ÇÂÎË˜ËÌÛ ·ËÓ˝ÙÙÂÍÚ‡ ÓˆÂÌË‚‡ÎË Í‡Í
ÓÚÌÓÒËÚÂÎ¸ÌÛ˛ ‡ÁÌËˆÛ R ÏÂÊ‰Û ÒÂ‰ÌËÏË ÁÌ‡˜ÂÌË-
flÏË ËÌ‰ÂÍÒ‡ Â„ÂÌÂ‡ˆËË ‰Îfl ÍÓÌÚÓÎ¸Ì˚ı Ë ÓÔ˚Ú-
Ì˚ı „ÛÔÔ, ‚˚‡ÊÂÌÌÛ˛ ‚ ÔÓˆÂÌÚ‡ı. ä‡Ê‰ÓÂ ËÁ
ÓÔÂ‰ÂÎflÂÏ˚ı ÁÌ‡˜ÂÌËÈ R – ÂÁÛÎ¸Ú‡Ú ÛÒÂ‰ÌÂÌËfl
ËÁÏÂÂÌËÈ ÔÓ 30 ÊË‚ÓÚÌ˚Ï Í‡Í ‚ ÓÔ˚ÚÂ, Ú‡Í Ë ‚ ÍÓÌ-
ÚÓÎÂ. é¯Ë·Í‡ ‚ ÓÔÂ‰ÂÎÂÌËË R ÌÂ ÔÂ‚˚¯‡Î‡ 3%.

Ç Í‡˜ÂÒÚ‚Â ‰ÓÔÓÎÌËÚÂÎ¸ÌÓ„Ó ÍËÚÂËfl ÓˆÂÌÍË
ÓÒÚ‡ ·Î‡ÒÚÂÏ˚ ËÒÔÓÎ¸ÁÓ‚‡ÎË ÓÔÂ‰ÂÎÂÌËÂ ÏËÚÓÚË-
˜ÂÒÍÓÈ ‡ÍÚË‚ÌÓÒÚË ÌÂÓ·Î‡ÒÚÓ‚ ‚ ÔÓÒÚ·Î‡ÒÚÂÏÂ
(‚ ÚÍ‡ÌË, ÌÂÔÓÒÂ‰ÒÚ‚ÂÌÌÓ ÔËÏ˚Í‡˛˘ÂÈ Í ·Î‡ÒÚÂ-
ÏÂ) ÔÛÚÂÏ ÓÒÚ‡ÌÓ‚ÍË ‰ÂÎÂÌËfl ÏÂÚ‡Ù‡ÁÌ˚ı ÍÎÂÚÓÍ.
ë‡ÁÛ ÔÓÒÎÂ ‡ÏÔÛÚ‡ˆËË Û ÔÎ‡Ì‡ËÈ „ÓÎÓ‚ÌÓÈ ËÎË
ı‚ÓÒÚÓ‚ÓÈ ˜‡ÒÚÂÈ ‚ ÒÂ‰Û Ò ÊË‚ÓÚÌ˚ÏË ‰Ó·‡‚ÎflÎË
ÍÓÎıËˆËÌ ‚ ÍÓÌˆÂÌÚ‡ˆËË 0.05%. óÂÂÁ 24 ̃  Û˜‡ÒÚÍË
ÔÓÒÚ·Î‡ÒÚÂÏ˚ ‡ÏÔÛÚËÓ‚‡ÎË Ë ÔÓÏÂ˘‡ÎË ‰Îfl ‰ËÒÒÓ-
ˆË‡ˆËË ‚ ‡ÒÚ‚Ó, ÒÓ‰ÂÊ‡˘ËÈ ÒÏÂÒ¸ ÎÂ‰flÌÓÈ ÛÍÒÛÒ-
ÌÓÈ ÍËÒÎÓÚ˚, 96% ˝ÚËÎÓ‚Ó„Ó ÒÔËÚ‡, „ÎËˆÂËÌ‡ Ë
‚Ó‰˚ ‚ ÒÓÓÚÌÓ¯ÂÌËË Ó·˙ÂÏÓ‚ 1 : 3 : 2 : 14. ÑÎfl ‚˚fl‚-
ÎÂÌËfl ÏÂÚ‡Ù‡ÁÌ˚ı ÙË„Û ËÒÔÓÎ¸ÁÓ‚‡ÎË ÙÎÛÓÂÒ-
ˆÂÌÚÌ˚È Í‡ÒËÚÂÎ¸ Hoechst-33342 (“Sigma”, ëòÄ) ‚
ÍÓÌˆÂÌÚ‡ˆËË  1 ÏÍ„/ÏÎ. ç‡ ÔÓÎÛ˜ÂÌÌ˚ı ÔÂÔ‡‡-
Ú‡ı ÍÎÂÚÓÍ Ò ÔÓÏÓ˘¸˛ ÏËÍÓÒÍÓÔ‡ ãûåÄå-2
(“ãéåé”, êÓÒÒËfl) ÓÔÂ‰ÂÎflÎË ˜ËÒÎÓ ÏÂÚ‡Ù‡ÁÌ˚ı
ÙË„Û Ì‡ 1000 ÍÎÂÚÓÍ (ÏËÚÓÚË˜ÂÒÍËÈ ËÌ‰ÂÍÒ, MI).
ÇÂÎË˜ËÌÛ ·ËÓ˝ÙÙÂÍÚ‡ ÓˆÂÌË‚‡ÎË Í‡Í ÓÚÌÓÒËÚÂÎ¸-
ÌÛ˛ ‡ÁÌËˆÛ ΔMI ÏÂÊ‰Û ÒÂ‰ÌËÏË ÁÌ‡˜ÂÌËflÏË ÏË-

ÚÓÚË˜ÂÒÍÓ„Ó ËÌ‰ÂÍÒ‡ ‰Îfl ÍÓÌÚÓÎ¸Ì˚ı Ë ÓÔ˚ÚÌ˚ı
„ÛÔÔ, ‚˚‡ÊÂÌÌÛ˛ ‚ ÔÓˆÂÌÚ‡ı. ä‡Ê‰ÓÂ ˝ÍÒÔÂË-
ÏÂÌÚ‡Î¸ÌÓ ÔÓÎÛ˜ÂÌÌÓÂ ÁÌ‡˜ÂÌËÂ MI fl‚ÎflÂÚÒfl Â-
ÁÛÎ¸Ú‡ÚÓÏ ÛÒÂ‰ÌÂÌËfl ÔÓ 30000 ÍÎÂÚÓÍ.

êÖáìãúíÄíõ à éÅëìÜÑÖçàÖ

Ç ıÓ‰Â ËÒÒÎÂ‰Ó‚‡ÌËfl Ó·Ì‡ÛÊÂÌÓ, ˜ÚÓ ÏÂÎ‡ÚÓ-
ÌËÌ ‚˚Á˚‚‡ÂÚ ËÌ„Ë·ËÓ‚‡ÌËÂ ÓÒÚ‡ „ÓÎÓ‚ÌÓÈ ·Î‡-
ÒÚÂÏ˚ ÔÎ‡Ì‡ËÈ G. tigrina. ç‡ ËÒÛÌÍÂ ÔË‚Â‰ÂÌ‡
ÍÓÌˆÂÌÚ‡ˆËÓÌÌ‡fl Á‡‚ËÒËÏÓÒÚ¸ ‚ÎËflÌËfl ËÁÛ˜‡ÂÏÓ-
„Ó „ÓÏÓÌ‡ Ì‡ Â„ÂÌÂ‡ˆË˛ „ÓÎÓ‚˚ ̋ ÚËı ÊË‚ÓÚÌ˚ı.
å‡ÍÒËÏ‡Î¸Ì˚È ˝ÙÙÂÍÚ, ‡‚Ì˚È –25% ± 6%, Ì‡-
·Î˛‰‡ÎË ÔË ÍÓÌˆÂÌÚ‡ˆËË ÏÂÎ‡ÚÓÌËÌ‡ 10–4 å. èË
ÍÓÌˆÂÌÚ‡ˆËË ÏÂÎ‡ÚÓÌËÌ‡ 10–5 å ÔÓËÒıÓ‰ËÚ ‰Ó-
ÒÚÓ‚ÂÌÓÂ ÒÌËÊÂÌËÂ ‚˚Á˚‚‡ÂÏÓ„Ó ˝ÙÙÂÍÚ‡ ‰Ó
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ÇÎËflÌËÂ ÏÂÎ‡ÚÓÌËÌ‡ Ì‡ ÓÒÚ „ÓÎÓ‚ÌÓÈ (‡) Ë ı‚ÓÒÚÓ‚ÓÈ (·)
·Î‡ÒÚÂÏ  ÔÎ‡Ì‡ËÈ  G. tigrina.  1 – ÍÓÌÚÓÎ¸,     2 – ÓÔ˚Ú,
* ÓÚÎË˜Ëfl ‰ÓÒÚÓ‚ÂÌ˚ ÔË  < 0.001.

èÓ ÓÒË ‡·ÒˆËÒÒ – ÍÓÌˆÂÌÚ‡ˆËfl ÏÂÎ‡ÚÓÌËÌ‡, å. èÓ
ÓÒË Ó‰ËÌ‡Ú: ‡ – ‚ÂÎË˜ËÌ‡ ˝ÙÙÂÍÚ‡ ΔR, % (ΔR =

 × 100%, „‰Â ΔR – ‡ÁÌËˆ‡ ÏÂÊ-

‰Û ÒÂ‰ÌËÏË ‚ÂÎË˜ËÌ‡ÏË ËÌ‰ÂÍÒ‡ Â„ÂÌÂ‡ˆËË ‚ ˝ÍÒ-
ÔÂËÏÂÌÚ‡Î¸Ì˚ı (Rù) Ë ÍÓÌÚÓÎ¸Ì˚ı (Rä) Ó·‡Áˆ‡ı;

mù, ä – Ó¯Ë·ÍË ÒÂ‰ÌÂ„Ó ‰Îfl ËÁÏÂÂÌËÈ ‚ ÓÔ˚ÚÂ Ë

ÍÓÌÚÓÎÂ); · – ËÌ‰ÂÍÒ Â„ÂÌÂ‡ˆËË R = s/S, ÓÚÌ. Â‰. (ÒÏ.
‚ ÚÂÍÒÚÂ).

Rù RK–( ) mù mK–( )±
RK

----------------------------------------------------------
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ÖÏ‡ÍÓ‚‡ Ë ‰.

ΔR = –19 ± 6%, ‡ ÔË ÍÓÌˆÂÌÚ‡ˆËË 10–7 å – ΔR =
= −12 ± 5.5%. ìÏÂÌ¸¯ÂÌËÂ ÒÓ‰ÂÊ‡ÌËfl ÏÂÎ‡ÚÓÌË-
Ì‡ ‚ ‡ÒÚ‚ÓÂ Ò Â„ÂÌÂËÛ˛˘ËÏË ÔÎ‡Ì‡ËflÏË ‰Ó
10–8 å ‚˚Á˚‚‡ÎÓ ‰ÓÒÚÓ‚ÂÌÓÂ ÛÒËÎÂÌËÂ ˝ÙÙÂÍÚ‡
ËÌ„Ë·ËÓ‚‡ÌËfl ÓÒÚ‡ ·Î‡ÒÚÂÏ˚ ‰Ó –24 ± 5.4%.
Ñ‡Î¸ÌÂÈ¯ÂÂ ÒÌËÊÂÌËÂ ÍÓÌˆÂÌÚ‡ˆËË ËÁÛ˜‡ÂÏÓ„Ó
„ÓÏÓÌ‡ ÔË‚Ó‰ËÎÓ Í ÒÌËÊÂÌË˛ ÛÓ‚Ìfl ËÌ„Ë·Ë-
Ó‚‡ÌËfl ÓÒÚ‡ „ÓÎÓ‚ÌÓÈ ·Î‡ÒÚÂÏ˚ ÔÎ‡Ì‡ËÈ: ÔË
ÍÓÌˆÂÌÚ‡ˆËË 10–9 å ΔR ÒÓÒÚ‡‚ÎflÎÓ –21 ± 6%, ‡
ÔË ÍÓÌˆÂÌÚ‡ˆËË 10–10 å ·˚ÎÓ ‡‚ÌÓ –12 ± 5.9%.

í‡ÍËÏ Ó·‡ÁÓÏ, ˝ÙÙÂÍÚË‚ÌÓÒÚ¸ ËÌ„Ë·ËÓ‚‡-
ÌËfl ÏÂÎ‡ÚÓÌËÌÓÏ Â„ÂÌÂ‡ˆËË „ÓÎÓ‚˚ Û ÔÎ‡Ì‡ËÈ
G. tigrina ÒÓÔÓ‚ÓÊ‰‡Î‡Ò¸ Ì‡ÎË˜ËÂÏ ‰‚Ûı ÍÓÌˆÂÌ-
Ú‡ˆËÓÌÌ˚ı Ï‡ÍÒËÏÛÏÓ‚ ·ËÓÎÓ„Ë˜ÂÒÍÓ„Ó ˝ÙÙÂÍÚ‡,
‚ÂÓflÚÌÓ, Ò‚flÁ‡ÌÌÓ„Ó Ò ÓÒÓ·ÂÌÌÓÒÚflÏË ÙËÁËÓÎÓ„Ë-
˜ÂÒÍÓÈ ‡ÍÚË‚ÌÓÒÚË ËÁÛ˜‡ÂÏÓ„Ó „ÓÏÓÌ‡ ‚ Ó„‡ÌËÁÏÂ
ÔÎ‡Ì‡ËÈ. ÇÓÁÏÓÊÌÓ, ˝ÚÓ Ó·ÛÒÎÓ‚ÎÂÌÓ Ì‡ÎË˜ËÂÏ Û
˝ÚËı ÊË‚ÓÚÌ˚ı ‡ÁÌ˚ı ÏÂÎ‡ÚÓÌËÌÓ‚˚ı ÂˆÂÔÚÓ-
Ó‚, ËÏÂ˛˘Ëı ‡ÁÎË˜Ì˚Â ÍÓÌÒÚ‡ÌÚ˚ Ò‚flÁ˚‚‡ÌËfl Ò
ÎË„‡Ì‰ÓÏ Ë ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ ÔÓfl‚Îfl˛˘Ëı Ï‡ÍÒË-
Ï‡Î¸ÌÛ˛ ‡ÍÚË‚ÌÓÒÚ¸ ÔË ‡ÁÌ˚ı ÍÓÌˆÂÌÚ‡ˆËflı ÏÂ-
Î‡ÚÓÌËÌ‡.

é‰ÌÓ‚ÂÏÂÌÌÓ Ò ËÒÒÎÂ‰Ó‚‡ÌËÂÏ ‚ÎËflÌËfl ÏÂÎ‡ÚÓ-
ÌËÌ‡ Ì‡ Â„ÂÌÂ‡ˆË˛ „ÓÎÓ‚˚ Û ÔÎ‡Ì‡ËÈ Ï˚ ÔÓ‚Â-
ÎË ‡Ì‡ÎËÁ ÏËÚÓÚË˜ÂÒÍÓÈ ‡ÍÚË‚ÌÓÒÚË ÌÂÓ·Î‡ÒÚÓ‚ ‚
„ÓÎÓ‚ÌÓÈ ÔÓÒÚ·Î‡ÒÚÂÏÂ. èË‚Â‰ÂÌÌ˚Â ÂÁÛÎ¸Ú‡Ú˚
(Ú‡·ÎËˆ‡) ÔÓÍ‡Á˚‚‡˛Ú, ˜ÚÓ ‰Ó·‡‚ÎÂÌËÂ ‚ ÒÂ‰Û ÏÂ-
Î‡ÚÓÌËÌ‡ ‚ ÍÓÌˆÂÌÚ‡ˆËË 10–6 å ÒÓÔÓ‚ÓÊ‰‡ÎÓÒ¸
‰ÓÒÚÓ‚ÂÌ˚Ï ÒÌËÊÂÌËÂÏ ÛÓ‚Ìfl ÔÓÎËÙÂ‡ˆËË ÌÂ-
Ó·Î‡ÒÚÓ‚ Ì‡ 50 ± 3%. éÌË Ú‡ÍÊÂ ÛÍ‡Á˚‚‡˛Ú Ì‡ ÚÓ,
˜ÚÓ ÔË ‚ÓÁ‰ÂÈÒÚ‚ËË ÏÂÎ‡ÚÓÌËÌ‡ Ì‡ ÔÎ‡Ì‡ËÈ Á‡-
ÏÂ‰ÎÂÌËÂ ÛÓ‚Ìfl ÓÒÚ‡ „ÓÎÓ‚ÌÓÈ ·Î‡ÒÚÂÏ˚ Â‡ÎËÁÛ-
ÂÚÒfl ÔÓÒÂ‰ÒÚ‚ÓÏ ÔÓ‰‡‚ÎÂÌËfl ˝ÚËÏ „ÓÏÓÌÓÏ ÏËÚÓ-
ÚË˜ÂÒÍÓÈ ‡ÍÚË‚ÌÓÒÚË ÒÚ‚ÓÎÓ‚˚ı ÍÎÂÚÓÍ – ÌÂÓ·Î‡-
ÒÚÓ‚. ùÚË ‰‡ÌÌ˚Â ıÓÓ¯Ó ÒÓ„Î‡ÒÛ˛ÚÒfl Ò ÂÁÛÎ¸-
Ú‡Ú‡ÏË, ÔÓÎÛ˜ÂÌÌ˚ÏË Ì‡ ÍÛÎ¸ÚÛ‡ı ÍÎÂÚÓÍ ‚˚Ò¯Ëı
ÊË‚ÓÚÌ˚ı, „‰Â ÏÂÎ‡ÚÓÌËÌ ‚˚Á˚‚‡Î ÚÓÏÓÊÂÌËÂ
ÔÓÎËÙÂ‡ˆËË ÍÎÂÚÓÍ ÔÛÚÂÏ ‡ÂÒÚ‡ ÍÎÂÚÓ˜ÌÓ„Ó
ˆËÍÎ‡ (Cos et al., 1991). ç‡fl‰Û Ò ËÌ„Ë·ËÛ˛˘ËÏ

‰ÂÈÒÚ‚ËÂÏ Ì‡ ÔÓÎËÙÂ‡ˆË˛ ÌÂÓ·Î‡ÒÚÓ‚ ÏÂÎ‡ÚÓ-
ÌËÌ ‚ ‚˚ÒÓÍËı ÍÓÌˆÂÌÚ‡ˆËflı, ‚ÓÁÏÓÊÌÓ, ÒÔÓÒÓ-
·ÂÌ ÙËÁËÓÎÓ„Ë˜ÂÒÍË ËÌ‰ÛˆËÓ‚‡Ú¸ ÔÓ„‡ÏÏËÓ-
‚‡ÌÌÛ˛ „Ë·ÂÎ¸ ÒÚ‚ÓÎÓ‚˚ı ÍÎÂÚÓÍ – ‡ÔÓÔÚÓÁ. èÓ‰Ó·-
Ì˚È ˝ÙÙÂÍÚ ˝ÚÓÚ „ÓÏÓÌ ‚˚Á˚‚‡ÂÚ ÔË ‚ÓÁ‰ÂÈÒÚ‚ËË
in vitro Ì‡ ‡ÍÚË‚ÌÓ ÔÓÎËÙÂËÛ˛˘ËÂ ‡ÍÓ‚˚Â ÍÎÂÚ-
ÍË ÏÎÂÍÓÔËÚ‡˛˘Ëı (Anisimov et al., 2000). 

é·˘‡fl ÒıÂÏ‡ ‚ÓÁ‰ÂÈÒÚ‚Ëfl ÏÂÎ‡ÚÓÌËÌ‡ Ì‡ Â„Â-
ÌÂËÛ˛˘Ëı ÔÎ‡Ì‡ËÈ ÏÓÊÂÚ ‚˚„Îfl‰ÂÚ¸ ÒÎÂ‰Û˛-
˘ËÏ Ó·‡ÁÓÏ: ‚ ‚˚ÒÓÍËı ÍÓÌˆÂÌÚ‡ˆËflı ÏÂÎ‡ÚÓ-
ÌËÌ ‚˚Á˚‚‡ÂÚ ÔÓ„‡ÏÏËÛÂÏÛ˛ „Ë·ÂÎ¸ ÌÂÓ·Î‡-
ÒÚÓ‚, ‡ ‚ ·ÓÎÂÂ ÌËÁÍËı (≤10–6 å) – ÚÓÏÓÁËÚ Ëı
ÔÓÎËÙÂ‡ˆË˛.

èÓ‚Â‰ÂÌÌ˚Â ËÒÒÎÂ‰Ó‚‡ÌËfl ÔÓ ‚ÎËflÌË˛ ÏÂÎ‡ÚÓ-
ÌËÌ‡ Ì‡ Â„ÂÌÂ‡ˆË˛ ı‚ÓÒÚÓ‚ÓÈ ˜‡ÒÚË ÔÎ‡Ì‡ËÈ
G. tigrina (ËÒÛÌÓÍ) ÔÓÍ‡Á‡ÎË, ˜ÚÓ ˝ÚÓÚ „ÓÏÓÌ ‰‡ÊÂ
‚ ‰ÓÒÚ‡ÚÓ˜ÌÓ ‚˚ÒÓÍËı ÍÓÌˆÂÌÚ‡ˆËflı (10–4 å) ÌÂ
ÔË‚Ó‰ËÎ Í Á‡ÏÂ‰ÎÂÌË˛ ÓÒÚ‡ ı‚ÓÒÚÓ‚ÓÈ ·Î‡ÒÚÂÏ˚.
àÁÛ˜ÂÌËÂ ÏËÚÓÚË˜ÂÒÍÓÈ ‡ÍÚË‚ÌÓÒÚË ÌÂÓ·Î‡ÒÚÓ‚
ÔÓ‰ ‚ÓÁ‰ÂÈÒÚ‚ËÂÏ ÏÂÎ‡ÚÓÌËÌ‡ ‚ ı‚ÓÒÚÓ‚ÓÈ ÔÓÒÚ·Î‡-
ÒÚÂÏÂ ÔÎ‡Ì‡ËÈ (Ú‡·ÎËˆ‡) Ú‡ÍÊÂ ÌÂ ‚˚fl‚ËÎÓ ‰ÓÒÚÓ-
‚ÂÌ˚ı ÓÚÎË˜ËÈ ÏÂÊ‰Û ÓÔ˚ÚÌ˚ÏË Ë ÍÓÌÚÓÎ¸Ì˚ÏË
„ÛÔÔ‡ÏË. 

í‡ÍËÏ Ó·‡ÁÓÏ, ÏÂÎ‡ÚÓÌËÌ Ó·Î‡‰‡ÂÚ ‰ËÒÚÓÔÓÍ-
ÒËÏ‡Î¸Ì˚Ï ˝ÙÙÂÍÚÓÏ ‚ÓÁ‰ÂÈÒÚ‚Ëfl Ì‡ Â„ÂÌÂ‡ˆË˛
ÔÎ‡Ì‡ËÈ. èÓ‰Ó·Ì˚Â ˝ÙÙÂÍÚ˚ ÏÓÊÌÓ Ó·˙flÒÌËÚ¸
„‡‰ËÂÌÚ‡ÏË ‡ÒÔÂ‰ÂÎÂÌËfl ‚ ÚÂÎÂ ÔÎ‡Ì‡ËÈ ÂˆÂÔ-
ÚÓÓ‚ ÏÂÎ‡ÚÓÌËÌ‡ ËÎË ÊÂ ÙÂÏÂÌÚÓ‚, Û˜‡ÒÚ‚Û˛˘Ëı
‚ Â„Ó ÏÂÚ‡·ÓÎËÁÏÂ. í‡Í, Ì‡ÔËÏÂ, ·˚ÎÓ ÔÓÍ‡Á‡ÌÓ,
˜ÚÓ Ï‡ÍÒËÏ‡Î¸ÌÓÂ ÒÓ‰ÂÊ‡ÌËÂ ̋ Ì‰Ó„ÂÌÌÓ„Ó ÏÂÎ‡ÚÓ-
ÌËÌ‡ Ì‡·Î˛‰‡ÂÚÒfl ‚ „ÓÎÓ‚ÌÓÈ, ‡ ÏËÌËÏ‡Î¸ÌÓÂ – ‚
ı‚ÓÒÚÓ‚ÓÈ ˜‡ÒÚË ÔÎ‡Ì‡ËÈ (Yoshizawa et al., 1991).
ëıÓ‰Ì˚È ‰ËÒÚÓÔÓÍÒËÏ‡Î¸Ì˚È ˝ÙÙÂÍÚ Ì‡·Î˛‰‡Î-
Òfl ÔË ‚ÓÁ‰ÂÈÒÚ‚ËË ÏÓÙÓ„ÂÌ‡ „Ë‰˚ Ì‡ Â„ÂÌÂ‡-
ˆË˛ „ÓÎÓ‚ÌÓÈ Ë ı‚ÓÒÚÓ‚ÓÈ ˜‡ÒÚÂÈ ÔÎ‡Ì‡ËÈ (íË‡Ò
Ë ‰., 1989).

èÓÎÛ˜ÂÌÌ˚Â ‰‡ÌÌ˚Â ÔÓÁ‚ÓÎfl˛Ú ÔÂ‰ÔÓÎÓÊËÚ¸,
˜ÚÓ ÏÂÎ‡ÚÓÌËÌ ‚ ÚÂÎÂ ÔÎ‡Ì‡ËÈ ‚˚ÒÚÛÔ‡ÂÚ ‚ ÓÎË ÌÂ

ÇÎËflÌËÂ ÏÂÎ‡ÚÓÌËÌ‡ Ì‡ ÏËÚÓÚË˜ÂÒÍÛ˛ ‡ÍÚË‚ÌÓÒÚ¸ ÌÂÓ·Î‡ÒÚÓ‚ ‚ „ÓÎÓ‚ÌÓÈ Ë ı‚ÓÒÚÓ‚ÓÈ ÔÓÒÚ·Î‡ÒÚÂÏ‡ı ÔÎ‡Ì‡ËÈ
G. tigrina

äÓÌˆÂÌÚ‡ˆËfl ÏÂÎ‡ÚÓÌËÌ‡, å åËÚÓÚË˜ÂÒÍËÈ ËÌ‰ÂÍÒ åI ± m ÅËÓÎÓ„Ë˜ÂÒÍËÈ ˝ÙÙÂÍÚ ΔMI ± **, %

ÍÓÌÚÓÎ¸ ÓÔ˚Ú

ÉÓÎÓ‚Ì‡fl ÔÓÒÚ·Î‡ÒÚÂÏ‡

10–4 0.0261 ± 0.0004 0.0133 ± 0.0002 –49% ± 2.3%*

10–6 0.0243 ± 0.0003 0.0170 ± 0.0003 –30% ± 2.5%*

ï‚ÓÒÚÓ‚‡fl ÔÓÒÚ·Î‡ÒÚÂÏ‡

10–4 0.0122 ± 0.0002 0.0125 ± 0.0001 2.4% ± 2.5%

10–6 0.0133 ± 0.0003 0.0136 ± 0.0004 2.3% ± 5.2%

èËÏÂ˜‡ÌËfl: * ‡ÁÎË˜Ëfl ‰ÓÒÚÓ‚ÂÌ˚ ÔË  < 0.001; ** ΔMI =  „‰Â MIù Ë MIä – ÒÂ‰Ìflfl ‚ÂÎË˜ËÌ‡

ÏËÚÓÚË˜ÂÒÍÓ„Ó ËÌ‰ÂÍÒ‡ ‚ ˝ÍÒÔÂËÏÂÌÚ‡Î¸Ì˚ı Ë ÍÓÌÚÓÎ¸Ì˚ı Ó·‡Áˆ‡ı ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ, mä, ù – Ó¯Ë·ÍË ÒÂ‰ÌÂ„Ó ‰Îfl ËÁÏÂÂÌËÈ. 

mΔMI

MIù MIK–( ) mù mK–( )±
MIK

----------------------------------------------------------------- 100%× ,
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ÚÓÎ¸ÍÓ Â„ÛÎflÚÓ‡ ·ËÓÎÓ„Ë˜ÂÒÍËı ËÚÏÓ‚, ÌÓ Ë
‚‡ÊÌÓ„Ó ÏÓÙÓ„ÂÌ‡, ÍÓÌÚÓÎËÛ˛˘Â„Ó ÔÓˆÂÒÒ˚
ÔÓÎËÙÂ‡ˆËË ÌÂÓ·Î‡ÒÚÓ‚ Ë Â„ÂÌÂ‡ˆË˛.

Ç ÂÁÛÎ¸Ú‡ÚÂ Ì‡¯Ëı ËÒÒÎÂ‰Ó‚‡ÌËÈ ÏÓÊÌÓ Ò‰Â-
Î‡Ú¸ ÒÎÂ‰Û˛˘ËÂ ‚˚‚Ó‰˚.

1. åÂÎ‡ÚÓÌËÌ ‚ ÙËÁËÓÎÓ„Ë˜ÂÒÍËı ÍÓÌˆÂÌÚ‡ˆËflı
(10–10–10–5 å) ‚˚Á˚‚‡ÂÚ ËÌ„Ë·ËÓ‚‡ÌËÂ Â„ÂÌÂ‡-
ˆËË „ÓÎÓ‚˚ ÔÎ‡Ì‡ËÈ, ÔË˜ÂÏ ÛÓ‚ÂÌ¸ ÔÓ‰‡‚ÎÂÌËfl
Â„ÂÌÂ‡ˆËË Á‡‚ËÒËÚ ÓÚ ÍÓÌˆÂÌÚ‡ˆËË ‰ÂÈÒÚ‚Û˛˘Â-
„Ó ‚Â˘ÂÒÚ‚‡ Ë ËÏÂÂÚ ÌÂÎËÌÂÈÌ˚È ı‡‡ÍÚÂ.

2. àÌ„Ë·ËÓ‚‡ÌËÂ ÏÂÎ‡ÚÓÌËÌÓÏ ÓÒÚ‡ „ÓÎÓ‚-
ÌÓÈ ·Î‡ÒÚÂÏ˚ ÔÎ‡Ì‡ËÈ Â‡ÎËÁÛÂÚÒfl ÔÓÒÂ‰ÒÚ‚ÓÏ
ÔÓ‰‡‚ÎÂÌËfl ˝ÚËÏ „ÓÏÓÌÓÏ ÏËÚÓÚË˜ÂÒÍÓÈ ‡ÍÚË‚-
ÌÓÒÚË ÒÚ‚ÓÎÓ‚˚ı ÍÎÂÚÓÍ ÔÎ‡Ì‡ËÈ – ÌÂÓ·Î‡ÒÚÓ‚.

3. åÂÎ‡ÚÓÌËÌ ÌÂ ‚ÎËflÂÚ Ì‡ Â„ÂÌÂ‡ˆË˛ ı‚Ó-
ÒÚÓ‚ÓÈ ˜‡ÒÚË ÔÎ‡Ì‡ËÈ (‰ËÒÚÓÔÓÍÒËÏ‡Î¸Ì˚È ˝Ù-
ÙÂÍÚ), ˜ÚÓ ÛÍ‡Á˚‚‡ÂÚ Ì‡ ÓÎ¸ ˝ÚÓ„Ó „ÓÏÓÌ‡ ‚ Â-
„ÛÎflˆËË ÏÓÙÓ„ÂÌÂÁ‡. 

èÓÎÛ˜ÂÌÌ˚Â ‰‡ÌÌ˚Â ÔÓÁ‚ÓÎfl˛Ú ÔÂ‰ÔÓÎÓ-
ÊËÚ¸, ˜ÚÓ ‚ Ó„‡ÌËÁÏÂ ÔÎ‡Ì‡ËÈ ÏÂÎ‡ÚÓÌËÌ ‚˚-
ÒÚÛÔ‡ÂÚ ‚ ÓÎË ÌÂ ÚÓÎ¸ÍÓ Â„ÛÎflÚÓ‡ ·ËÓÎÓ„Ë˜Â-
ÒÍËı ËÚÏÓ‚, ÌÓ Ë ‚‡ÊÌÓ„Ó ÏÓÙÓ„ÂÌ‡, Û˜‡ÒÚ‚Û˛-
˘Â„Ó ‚ ÍÓÌÚÓÎÂ ÔÓˆÂÒÒ‡ÏË ÔÓÎËÙÂ‡ˆËË
ÌÂÓ·Î‡ÒÚÓ‚ Ë ÔÓÒÚÚ‡‚Ï‡ÚË˜ÂÒÍÓÈ Â„ÂÌÂ‡ˆËË.
äÓÏÂ ÚÓ„Ó, ÏÂÎ‡ÚÓÌËÌ ‚˚fl‚ÎflÂÚ ÓÒÓ·ÂÌÌÓÒÚË
ÔÓÎËÙÂ‡ˆËË Ë ‰ËÙÙÂÂÌˆËÓ‚ÍË ËÒıÓ‰ÌÓ ‡‚-
ÌÓˆÂÌÌ˚ı ÂÁÂ‚Ì˚ı ÍÎÂÚÓÍ ÔÎ‡Ì‡ËÈ ‚ Á‡‚ËÒË-
ÏÓÒÚË ÓÚ ‚ÓÒÔËflÚËfl ËÏË ÔÓÁËˆËÓÌÌÓÈ ËÌÙÓÏ‡-
ˆËË.

ëèàëéä ãàíÖêÄíìêõ

íË‡Ò ï.è., êÛ·ËÌ‡ Ä.û., åËÎÓÒÂ‰Ó‚ û.Ç. Ë ‰. åÓÙÓ-
„ÂÌ „Ë‰˚ – ‚ÓÁÏÓÊÌ˚È ˝Ì‰Ó„ÂÌÌ˚È Â„ÛÎflÚÓ Â„ÂÌÂ-
‡ˆËË ÔÎ‡Ì‡ËÈ // åÓÙÓ„ÂÌÂÚË˜ÂÒÍË ‡ÍÚË‚Ì˚Â ‚Â˘Â-
ÒÚ‚‡. èÛ˘ËÌÓ: èçñ Äç CCCP, 1989. ë. 134–145.

íË‡Ò ï.è., ëÂ·ÌËˆÍ‡fl ã.ä., àÎ¸flÒÓ‚‡ Ö.ç. Ë ‰.
ÇÎËflÌËÂ ÒÎ‡·Ó„Ó ÍÓÏ·ËÌËÓ‚‡ÌÌÓ„Ó Ï‡„ÌËÚÌÓ„Ó ÔÓÎfl
Ì‡ ÒÍÓÓÒÚ¸ Â„ÂÌÂ‡ˆËË ÔÎ‡Ì‡ËÈ Dugesia tigrina //
ÅËÓÙËÁËÍ‡. 1996. ‹ 40. ‹ 4. ë. 826–831.

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. ËÏ.
à.å. ëÂ˜ÂÌÓ‚‡ ëëëê. 1989. í. 75. Ç˚Ô. 5. ë. 619–626.

Anisimov V.N., Popovich I.G., Shtylik A.V. et al. Melatonin
and colon carcinogenesis. III. Effect of melatonin on prolif-
erative activity and apoptosis in colon mucosa and colon tu-
mors induced by 1,2-dimethylhydrazine in rats // Exp. Toxi-
col. Pathol. 2000. V. 52. P. 71–76.

Cos S., Blask D.E., Lemus-Wilson A. et al. Effects of melato-
nin on the cell cycle kinetics and “estrogen-rescue” of MCF-7
human breast cancer cells in culture // J. Pineal Res. 1991.
V. 10. P. 36–42.

Hardeland R., Poeggeler B. Non-vertebrate melatonin //
Ibid. 2003. V. 34. P. 233–241.

Morita M., Hall F., Best J.B. et al. Photoperiodic modulation
of cephalic melatonin in planarians // J. Exp. Zool. 1987.
V. 214. P. 383–388.

Sanchez Alvarado A., Newmark P.A., Robb S.M. et al. The
Schmidtea mediterranea database as a molecular resource
for studying platyhelminthes, stem cells and regeneration //
Development. 2002. V. 129. P. 5659–5665.

Yoshizawa Y., Wakabayashi K., Shinozawa T. Inhibition of
planarian regeneration by melatonin // Hydrobiologia. 1991.
V. 227. P. 31–40.

Melatonin Effect on the Regeneration of the Flatworm Girardia tigrina

               O. N. Yermakova, A. M. Yermakov, Kh. P. Tiras, V. V. Lednev †

            The Institute of Theoretical and Experimental Biophysics, Russian Academy of Sciences, Puschino, Russia
            Email: ao_ermakovy@rambler.ru

Abstract—The melatonin effect on the anterior and posterior ends of a free-living flatworm Girardia tigrina
was studied, as well as the variability of the mitotic activity of the stem cells (neoblasts) in the anterior and
posterior postblasteme. This hormone may inhibit the regeneration of the anterior end of the animal in the phys-
iologic-friendly concentrations of 10-10–10-15 M by suppressing the mitotic activity of the neoblasts. This hor-
mone does not affect the posterior end’s regeneration; thus, its regeneration effect is significantly elective.

Key words: flatworms, regeneration, melatonin, neoblasts.
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