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  ÇÇÖÑÖçàÖ

 

Ç ÔÓÒÎÂ‰ÌËÂ „Ó‰˚ ËÌÚÂÌÒË‚ÌÓ ËÁÛ˜‡ÂÚÒfl ‚Á‡ËÏÓ-
‰ÂÈÒÚ‚ËÂ ÔÂÔÚË‰Ó‚ Ò ÎËÔË‰Ì˚ÏË ÏÂÏ·‡Ì‡ÏË Ë, ‚
˜‡ÒÚÌÓÒÚË, Ëı ÒÔÓÒÓ·ÌÓÒÚ¸ Ó·‡ÁÓ‚˚‚‡Ú¸ ÔÓ˚ ‚
ÏÂÏ·‡Ì‡ı. åÓÊÌÓ ‚˚‰ÂÎËÚ¸ ÔflÚ¸ ÚËÔÓ‚ ÒÚÛÍÚÛ
ÔÓ, ÍÓÚÓ˚Â Ó·ÒÛÊ‰‡˛ÚÒfl ‚ ÎËÚÂ‡ÚÛÂ: ÊÂÒÚÍ‡fl

 

β

 

-ÒÔË‡Î¸ „ÓÎÓ‚‡-Í-„ÓÎÓ‚Â, ÙÓÏËÛÂÏ‡fl ÔË ‰ËÏÂ-
ËÁ‡ˆËË „‡ÏËˆË‰ËÌ‡ 

 

A

 

 [1]; ‚ÌÛÚËÏÓÎÂÍÛÎflÌ‡fl
ÔÓ‡, Ó·‡ÁÛ˛˘‡flÒfl ÔË ÙÓÏËÓ‚‡ÌËË ÒÚÓÔÓÍ
ˆËÍÎË˜ÂÒÍËı ÔÂÔÚË‰Ó‚ [2]; ÏÂÊÏÓÎÂÍÛÎflÌ‡fl ÔÓ‡,
ÙÓÏËÛÂÏ‡fl ‡Î‡ÏÂÚËˆËÌÓÏ ÔË ‚˚ÒÚ‡Ë‚‡ÌËË ÌÂ-

 

 ëÓÍ‡˘ÂÌËfl: 

 

β

 

A

 

, 

 

β

 

Ala

 

 – 

 

β

 

-‡Î‡ÌËÌ; 

 

CF

 

 – Í‡·ÓÍÒËÙÎÛÓ-
ÂÒˆÂËÌ; 

 

DTT

 

 – ‰ËÚËÓÚÂËÚÓÎ; 

 

DMPC

 

 – ‰ËÏËËÒÚÓËÎ-
ÙÓÒÙ‡ÚË‰ËÎıÓÎËÌ; 

 

DOPC

 

 – ‰ËÓÎÂÓËÎÙÓÒÙ‡ÚË‰ËÎıÓÎËÌ;

 

DPhPC

 

 – ‰ËÙËÚ‡ÌÓËÎÙÓÒÙ‡ÚË‰ËÎıÓÎËÌ; 

 

DPhPG

 

 – ‰ËÙËÚ‡ÌÓ-
ËÎÙÓÒÙ‡ÚË‰ËÎ„ÎËˆÂËÌ; 

 

gA

 

 – „‡ÏËˆË‰ËÌ Ä; 

 

MES

 

 – 2-(

 

N

 

-ÏÓ-
ÙÓÎËÌ)˝Ú‡ÌÒÛÎ¸ÙÓÌÓ‚‡fl ÍËÒÎÓÚ‡; 

 

PC

 

 – ÙÓÒÙ‡ÚË‰ËÎıÓÎËÌ.
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ÒÍÓÎ¸ÍËı 

 

α

 

-ÒÔË‡ÎÂÈ ÔÓ ÓÍÛÊÌÓÒÚË [3]; ÏÂÊÏÓÎÂ-
ÍÛÎflÌ‡fl ‚˚ÒÓÍÓÔÓ‚Ó‰fl˘‡fl ÔÓ‡ ‚ ‚Ë‰Â 

 

β

 

-·Ó˜ÓÌ-
Í‡, ‡Ì‡ÎÓ„Ë˜Ì‡fl ÔÓ ÒÚÛÍÚÛÂ ÔÓÂ, Ó·‡ÁÛÂÏÓÈ ·‡Í-
ÚÂË‡Î¸Ì˚ÏË ÔÓËÌ‡ÏË [4]; ÔÂÔÚË‰ÌÓ-ÎËÔË‰Ì‡fl
ÔÓ‡, ‚ ÙÓÏËÓ‚‡ÌËË ÒÚÂÌÓÍ ÍÓÚÓÓÈ Û˜‡ÒÚ‚Û˛Ú
ÔÓÎflÌ˚Â „ÓÎÓ‚ÍË ÙÓÒÙÓÎËÔË‰Ì˚ı ÏÓÎÂÍÛÎ [5–8]. 

çÂ‰‡‚ÌÓ Ï˚ ÔÓÍ‡Á‡ÎË, ˜ÚÓ ÔÓËÁ‚Ó‰Ì˚Â „‡ÏË-
ˆË‰ËÌ‡ 

 

A

 

, ËÏÂ˛˘ËÂ Ì‡ 

 

ë

 

-ÍÓÌˆÂ ÔÓÎÓÊËÚÂÎ¸ÌÓ Á‡fl-
ÊÂÌÌÛ˛ ˆÂÔ¸ ‡ÏËÌÓÍËÒÎÓÚ, Ó·‡ÁÛ˛Ú ‚ ·ËÒÎÓÈÌ˚ı
ÎËÔË‰Ì˚ı ÏÂÏ·‡Ì‡ı ÍÎ‡ÒÒË˜ÂÒÍËÂ Í‡ÚËÓÌÒÂÎÂÍ-
ÚË‚Ì˚Â ÔÓ˚ ÔË ÌËÁÍËı ÍÓÌˆÂÌÚ‡ˆËflı ÔÂÔÚË‰‡ Ë
·ÓÎ¸¯ËÂ ÌÂÒÂÎÂÍÚË‚Ì˚Â ÔÓ˚ ÔË Â„Ó ‚˚ÒÓÍËı ÍÓÌ-
ˆÂÌÚ‡ˆËflı [9]. Ç Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚÂ Ò ̂ ÂÎ¸˛ ‚˚flÒÌÂ-
ÌËfl ÏÂı‡ÌËÁÏ‡ ÙÓÏËÓ‚‡ÌËfl ·ÓÎ¸¯Ëı ÌÂÒÂÎÂÍÚË‚-
Ì˚ı ÔÓ ·˚Î‡ ËÁÛ˜ÂÌ‡ Í‡Ì‡ÎÓÙÓÏÂÌ‡fl ‡ÍÚË‚-
ÌÓÒÚ¸ ÌÂÒÍÓÎ¸ÍËı ÒÂËÈ ÔÂÔÚË‰Ó‚ ‚ ÓÚÌÓ¯ÂÌËË
ÔÎÓÒÍËı ÎËÔË‰Ì˚ı ·ËÒÎÓÂ‚, ÏÂÏ·‡Ì ÎËÔÓÒÓÏ Ë
˝ËÚÓˆËÚÓ‚.
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ç‡ ÔÎÓÒÍÓÈ ·ËÒÎÓÈÌÓÈ ÎËÔË‰ÌÓÈ ÏÂÏ·‡ÌÂ Ë ÎËÔÓÒÓÏ‡ı ËÁÛ˜ÂÌ‡ Í‡Ì‡ÎÓÙÓÏÂÌ‡fl ‡ÍÚË‚ÌÓÒÚ¸ ÔÓ-
ËÁ‚Ó‰Ì˚ı „‡ÏËˆË‰ËÌ‡ Ä, ÌÂÒÛ˘Ëı Ì‡ 

 

ë

 

-ÍÓÌˆÂ ÔÓÎÓÊËÚÂÎ¸ÌÓ Á‡flÊÂÌÌÛ˛ ‡ÏËÌÓÍËÒÎÓÚÌÛ˛ ÔÓÒÎÂ-
‰Ó‚‡ÚÂÎ¸ÌÓÒÚ¸. ëÓ„Î‡ÒÌÓ ÂÁÛÎ¸Ú‡Ú‡Ï Ì‡¯ÂÈ ÔÂ‰˚‰Û˘ÂÈ ‡·ÓÚ˚ (

 

FEBS

 

 

 

Lett

 

. 2005. 

 

V

 

. 579. 

 

P

 

. 5247–
5252), ‰‡ÌÌ˚Â ÔÂÔÚË‰˚ ‚ ÌËÁÍËı ÍÓÌˆÂÌÚ‡ˆËflı ÙÓÏËÛ˛Ú ÍÎ‡ÒÒË˜ÂÒÍËÂ Í‡ÚËÓÌÒÂÎÂÍÚË‚Ì˚Â ÔÓ-
˚, ı‡‡ÍÚÂÌ˚Â ‰Îfl „‡ÏËˆË‰ËÌ‡ Ä, ÚÓ„‰‡ Í‡Í ÔË ‚˚ÒÓÍËı ÍÓÌˆÂÌÚ‡ˆËflı ÓÌË Ó·‡ÁÛ˛Ú ·ÓÎ¸¯ËÂ
ÌÂÒÂÎÂÍÚË‚Ì˚Â ÔÓ˚. ëÔÓÒÓ·ÌÓÒÚ¸ ËÁÛ˜ÂÌÌ˚ı ÔÂÔÚË‰Ó‚ Í ÙÓÏËÓ‚‡ÌË˛ ÌÂÒÂÎÂÍÚË‚Ì˚ı ÔÓ, ÓˆÂ-
ÌÂÌÌ‡fl ‚ Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚÂ ÔÓ ‚˚ıÓ‰Û Ó„‡ÌË˜ÂÒÍÓ„Ó Í‡ÒËÚÂÎfl Í‡·ÓÍÒËÙÎÛÓÂÒˆÂËÌ‡ ËÁ ÎËÔÓÒÓÏ,
ÒÛ˘ÂÒÚ‚ÂÌÌÓ ÒÌËÊ‡Î‡Ò¸ ÔË ÛÏÂÌ¸¯ÂÌËË ‰ÎËÌ˚ „‡ÏËˆË‰ËÌÓ‚ÓÈ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË ‚ fl‰Û Í‡ÚË-
ÓÌÌ˚ı ‡Ì‡ÎÓ„Ó‚. ëÔÂÍÚ˚ äÑ ÔÓÍ‡Á‡ÎË, ˜ÚÓ ·ÓÎ¸¯ËÂ ÔÓ˚ ÏÓ„ÛÚ ÙÓÏËÓ‚‡Ú¸Òfl ÔÂÔÚË‰‡ÏË Í‡Í ‚

 

β

 

6.3

 

-ÒÔË‡Î¸ÌÓÈ ÍÓÌÙÓÏ‡ˆËË, Ú‡Í Ë ‚ ÍÓÌÙÓÏ‡ˆËË ‰‚ÓÈÌÓÈ 

 

β

 

5.6

 

-ÒÔË‡ÎË ÔË ‡Á‚ÂÌÛÚÓÈ 

 

ë

 

-ÍÓÌ-
ˆÂ‚ÓÈ Í‡ÚËÓÌÌÓÈ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË. ÑËÏÂËÁ‡ˆËfl ÔÂÔÚË‰Ó‚ ÔÛÚÂÏ ÓÍËÒÎÂÌËfl ÍÓÌˆÂ‚Ó„Ó ˆËÒÚÂËÌ‡
ÒÔÓÒÓ·ÒÚ‚Ó‚‡Î‡ ÙÓÏËÓ‚‡ÌË˛ ÌÂÒÂÎÂÍÚË‚Ì˚ı ÔÓ. èÓÍ‡Á‡ÌÓ, ˜ÚÓ ÌÂÒÂÎÂÍÚË‚Ì˚Â ÔÓ˚ ÌÂ ÙÓÏË-
Û˛ÚÒfl ‚ ÏÂÏ·‡ÌÂ ̋ ËÚÓˆËÚÓ‚, ̃ ÚÓ ÏÓÊÂÚ ÛÍ‡Á˚‚‡Ú¸ Ì‡ Á‡‚ËÒËÏÓÒÚ¸ Í‡Ì‡ÎÓÙÓÏÂÌÓÈ ÒÔÓÒÓ·ÌÓ-
ÒÚË ÓÚ ‚Ë‰‡ ÏÂÏ·‡Ì˚. èÓÎÛ˜ÂÌÌ˚Â ‰‡ÌÌ˚Â ÏÓ„ÛÚ ÔÂ‰ÒÚ‡‚ÎflÚ¸ ËÌÚÂÂÒ ‰Îfl Ì‡Ô‡‚ÎÂÌÌÓ„Ó ÒËÌÚÂÁ‡
ÔÂÔÚË‰Ó‚, Ó·Î‡‰‡˛˘Ëı ‡ÌÚË·‡ÍÚÂË‡Î¸Ì˚Ï ‰ÂÈÒÚ‚ËÂÏ. 

 

äÎ˛˜Â‚˚Â ÒÎÓ‚‡: „‡ÏËˆË‰ËÌ, Í‡ÚËÓÌÌ˚Â ‡Ì‡ÎÓ„Ë; ËÓÌÌ˚Â Í‡Ì‡Î˚; ÌÂÒÂÎÂÍÚË‚Ì˚Â ÔÓ˚; Ú‡ÌÒ-
ÏÂÏ·‡ÌÌ˚Â ‡ÏÙËÔ‡ÚË˜ÂÒÍËÂ ÔÂÔÚË‰˚.
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ëÚÓËÎÓ‚‡ 

 

Ë ‰

 

.

 

êÖáìãúíÄíõ à éÅëìÜÑÖçàÖ

 

ÑÎfl ËÁÛ˜ÂÌËfl ÔÓÓÓ·‡ÁÛ˛˘ÂÈ ÒÔÓÒÓ·ÌÓÒÚË
ÔÂÔÚË‰Ó‚ Ì‡Ë·ÓÎÂÂ ̃ ‡ÒÚÓ ËÒÔÓÎ¸ÁÛÂÚÒfl ÏÂÚÓ‰ËÍ‡ ËÁ-
ÏÂÂÌËfl ËÌ‰ÛˆËÓ‚‡ÌÌÓ„Ó ÔÂÔÚË‰‡ÏË ‚˚ıÓ‰‡
Í‡·ÓÍÒËÙÎÛÓÂÒˆÂËÌ‡ (

 

CF

 

) ËÁ ÎËÔÓÒÓÏ, Ì‡„ÛÊÂÌ-
Ì˚ı ̋ ÚËÏ Í‡ÒËÚÂÎÂÏ. èË Â„Ó ‚˚ıÓ‰Â Ì‡·Î˛‰‡ÂÚÒfl
Ó·˘ÂÂ ÛÒËÎÂÌËÂ ÙÎÛÓÂÒˆÂÌˆËË Ó·‡Áˆ‡ ‚ÒÎÂ‰ÒÚ‚ËÂ
ÛÏÂÌ¸¯ÂÌËfl ‚ÌÛÚË ÎËÔÓÒÓÏ ÍÓÌˆÂÌÚ‡ˆËË ‰ËÏÂ-
Ó‚ 

 

CF

 

, ÍÓÚÓ˚Â fl‚Îfl˛ÚÒfl ˝ÙÙÂÍÚË‚Ì˚ÏË ÚÛ¯ËÚÂ-
ÎflÏË ÙÎÛÓÂÒˆÂÌˆËË ÏÓÌÓÏÂÓ‚ [10]. Ç ÔÂ‰˚‰Û-
˘ÂÈ ‡·ÓÚÂ Ï˚ ÔÓÍ‡Á‡ÎË, ˜ÚÓ ÔË ‰Ó·‡‚ÎÂÌËË Í ÒÛÒ-
ÔÂÌÁËË ÎËÔÓÒÓÏ ÔÂÔÚË‰‡ 

 

P

 

1

 

C

 

, ÍÓÚÓ˚È fl‚ÎflÂÚÒfl
ÍÓÌ˙˛„‡ÚÓÏ „‡ÏËˆË‰ËÌ‡ 

 

A

 

 (

 

VGAlAvVvWlWl-

WlW

 

-˝Ú‡ÌÓÎ‡ÏËÌ)* Ë ÔÂÔÚË‰‡ 

 

PGRRRRSQS

 

, ÔÓËÒ-
ıÓ‰ËÚ ·˚ÒÚ˚È ‚˚ıÓ‰ Í‡ÒËÚÂÎfl ËÁ ÎËÔÓÒÓÏ, ÚÓ„‰‡
Í‡Í Ò‡Ï „‡ÏËˆË‰ËÌ 

 

A

 

 ËÎË ÔÂÔÚË‰ 

 

PGRRRRSQS

 

 ÌÂ
‚˚Á˚‚‡ÎË Ú‡ÍÓ„Ó ˝ÙÙÂÍÚ‡ [9].

Ç ‰‡ÌÌÓÈ ‡·ÓÚÂ ·˚ÎË ËÒÒÎÂ‰Ó‚‡Ì˚ ÔÓ‰Ó·Ì˚Â
ÔÂÔÚË‰˚, ÒÓ‰ÂÊ‡˘ËÂ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚ¸ „‡ÏË-
ˆË‰ËÌ‡ 

 

A

 

 ËÎË ÂÂ Ù‡„ÏÂÌÚ˚, ÔÓÎËÍ‡ÚËÓÌÌÛ˛ ÔÓ-
ÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚ¸ (

 

PKKKRKVC

 

) Ë ÚËÔÂÔÚË‰ÌÛ˛
ÒÔÂÈÒÂÌÛ˛ „ÛÔÔÛ (

 

GSG

 

) ÏÂÊ‰Û ÌËÏË. èÓÒÎÂ‰Ìflfl
·˚Î‡ ‚‚Â‰ÂÌ‡ Ò ˆÂÎ¸˛ ÔÓÒÚ‡ÌÒÚ‚ÂÌÌÓ„Ó ‡Á‰ÂÎÂ-
ÌËfl „Ë‰ÓÙÓ·ÌÓÈ Ë „Ë‰ÓÙËÎ¸ÌÓÈ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸-
ÌÓÒÚÂÈ Ë Û‚ÂÎË˜ÂÌËfl ÔÓ‰‚ËÊÌÓÒÚË ÔÓÎËÍ‡ÚËÓÌÌÓ-
„Ó Û˜‡ÒÚÍ‡ ÓÚÌÓÒËÚÂÎ¸ÌÓ ÊÂÒÚÍÓÈ „‡ÏËˆË‰ËÌÓ‚ÓÈ
ÓÒÌÓ‚˚. 

 

ë

 

-äÓÌˆÂ‚ÓÈ ˝Ú‡ÌÓÎ‡ÏËÌ „‡ÏËˆË‰ËÌ‡ Ì‡-
ÏË ·˚Î Á‡ÏÂÌÂÌ Ì‡ 

 

β

 

-‡Î‡ÌËÌ Ò ˆÂÎ¸˛ ÛÔÓ˘ÂÌËfl
ÔÓˆÂ‰Û˚ ÒËÌÚÂÁ‡ ÔÂÔÚË‰Ó‚. ëÓ„Î‡ÒÌÓ Ì‡¯ËÏ
‰‡ÌÌ˚Ï, Ú‡Í‡fl Á‡ÏÂÌ‡ ÌÂ ‚ÎËflÂÚ Ì‡ Í‡Ì‡ÎÓÙÓÏÂ-
Ì˚Â Ò‚ÓÈÒÚ‚‡ „‡ÏËˆË‰ËÌ‡ [9].

ÑÎfl ‚˚flÒÌÂÌËfl ‚Á‡ËÏÓÒ‚flÁË ÏÂÊ‰Û ÍÎ‡ÒÒË˜ÂÒÍÓÈ
„‡ÏËˆË‰ËÌÓ‚ÓÈ ‡ÍÚË‚ÌÓÒÚ¸˛ Ë Ó·‡ÁÓ‚‡ÌËÂÏ ÌÂ-
ÒÂÎÂÍÚË‚Ì˚ı ÔÓ Ï˚ ÒËÌÚÂÁËÓ‚‡ÎË ÒÂË˛ ‡Ì‡ÎÓ-
„Ó‚, ‚ ÒÚÛÍÚÛÂ ÍÓÚÓ˚ı ·˚ÎË ËÒÔÓÎ¸ÁÓ‚‡Ì˚ ÛÍÓ-
Ó˜ÂÌÌ˚Â Ò 

 

ë

 

-ÍÓÌˆ‡ Ù‡„ÏÂÌÚ˚ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ-
ÒÚË 

 

gA

 

 Ë Û‰‡ÎÂÌ‡ ÙÓÏËÎ¸Ì‡fl „ÛÔÔ‡ Ì‡ 

 

N

 

-ÍÓÌˆÂ
(Ú‡·Î. 1). Ç ÒËÎÛ ÌÂ‚ÓÁÏÓÊÌÓÒÚË Ó·‡ÁÓ‚‡ÌËfl ‚Ó‰Ó-
Ó‰Ì˚ı Ò‚flÁÂÈ ÏÂÊ‰Û 

 

N

 

-ÍÓÌˆ‡ÏË ÏÓÌÓÏÂÓ‚ ËÁ-Á‡
ÓÚÒÛÚÒÚ‚Ëfl ÙÓÏËÎ¸ÌÓÈ „ÛÔÔ˚ Ú‡ÍËÂ ‡Ì‡ÎÓ„Ë ÌÂ
‰ÓÎÊÌ˚ Ó·‡ÁÓ‚˚‚‡Ú¸ ‚ ÏÂÏ·‡ÌÂ Í‡ÚËÓÌÒÂÎÂÍÚË‚-
Ì˚Â ÒÔË‡Î¸Ì˚Â ‰ËÏÂ˚. ÑÂÈÒÚ‚ËÚÂÎ¸ÌÓ, Ò ÔÓÏÓ-
˘¸˛ ËÁÏÂÂÌËÈ ÔÓÚÂÌˆË‡Î‡ Ì‡ ÏÂÏ·‡ÌÂ ÎËÔÓÒÓÏ
ÔÓ ÙÎÛÓÂÒˆÂÌˆËË Ò‡Ù‡ÌËÌ‡ é (‰‡ÌÌ˚Â ÌÂ ÔË‚Â-

 

*

 

D

 

-ÄÏËÌÓÍËÒÎÓÚ˚ ‚ Ó‰ÌÓ·ÛÍ‚ÂÌÌÓÏ ÍÓ‰Â ËÁÓ·‡ÊÂÌ˚ ÒÚÓ˜-
Ì˚ÏË ·ÛÍ‚‡ÏË.

 

 

 

í‡·ÎËˆ‡ 1.

 

  Ç˚ıÓ‰˚ Ë ÙËÁËÍÓ-ıËÏË˜ÂÒÍËÂ ı‡‡ÍÚÂËÒÚËÍË ÒËÌÚÂÁËÓ‚‡ÌÌ˚ı ÔÂÔÚË‰Ó‚

é·ÓÁÌ‡˜ÂÌËÂ èÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚ¸*
ì‰ÂÊË‚‡ÂÏ˚È 

Ó·˙ÂÏ, ÏÎ
Ç˚ıÓ‰, %**

 

å

 

 (ÚÂÓ.)

 

å

 

 (ËÁÏ.)

 

P1C

 

HCO-(gA)-NHCH

 

2

 

CH

 

2

 

O-Suc-PGRRRRSQS-OH 33.0 15.4 3077.5 3078.1

 

P10C

 

Ac-(gA)-

 

β

 

A-GSG-PKKKRKVC-NH

 

2

 

33.6 20.2 3091.8 3092.0

 

PS2C

 

VGAlAvVvWl-GSG-PKKKRKVC-NH

 

2

 

23.4 31.9 2193.8 2193.7

 

PS3C

 

VGAlAvVvWlW-GSG-PKKKRKVC-NH

 

2

 

23.7 28.1 2379.9 2380.1

 

PS4C

 

VGAlAvVvWlWl-GSG-PKKKRKVC-NH

 

2

 

28.8 19.2 2493.2 2493.5

 

PS5C

 

VGAlAvVvWlWlW-GSG-PKKKRKVC-NH

 

2

 

29.1 25.8 2679.4 2679.0

 

PS6C

 

VGAlAvVvWlWlWl-GSG-PKKKRKVC-NH

 

2

 

30.0 20.7 2792.5 2792.5

 

* Ç Ó‰ÌÓ·ÛÍ‚ÂÌÌÓÏ ÍÓ‰Â ÒËÏ‚ÓÎ˚ ‡ÏËÌÓÍËÒÎÓÚ 

 

D

 

-fl‰‡ ‰‡Ì˚ ÒÚÓ˜Ì˚ÏË ·ÛÍ‚‡ÏË.

** Ç˚ıÓ‰˚ ‡ÒÒ˜ËÚ‡Ì˚ ËÒıÓ‰fl ËÁ Ì‡„ÛÁÍË ÔÂ‚ÓÈ ‡ÏËÌÓÍËÒÎÓÚ˚ Ì‡ ÒÏÓÎÂ.
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êËÒ. 1.

 

 ÑËÌ‡ÏËÍ‡ ‚˚ıÓ‰‡ 

 

CF

 

 ËÁ ÎËÔÓÒÓÏ ÔÓ‰ ‰ÂÈÒÚ‚Ë-
ÂÏ ÔÂÔÚË‰Ó‚ 

 

PS

 

2

 

C

 

 (

 

1

 

), 

 

PS

 

3

 

C
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2

 

), 

 

PS

 

4

 

C

 

 (

 

3

 

), 

 

PS

 

5

 

C

 

 (

 

4

 

),

 

PS

 

6

 

C

 

 (

 

5

 

) (

 

α

 

 – ‰ÓÎfl Í‡ÒËÚÂÎfl ‚Ó ‚ÌÂ¯ÌÂÏ Ó·˙ÂÏÂ).
èÂÔÚË‰˚ (0.2 ÏÍ„/ÏÎ) ‰Ó·‡‚ÎflÎË Í ÒÛÒÔÂÌÁËË ÎËÔÓÒÓÏ
‚ ÏÓÏÂÌÚ ‚ÂÏÂÌË, ÛÍ‡Á‡ÌÌ˚È ÒÚÂÎÍÓÈ.
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‰ÂÌ˚) ·˚ÎÓ ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ ÔÂÔÚË‰ 

 

PS

 

6

 

C

 

, ÛÍÓÓ˜ÂÌ-
Ì˚È Ì‡ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚ¸ (

 

L

 

)

 

W

 

-

 

β

 

A

 

 ÔÓ ÓÚÌÓ¯ÂÌË˛
Í ÔÂÔÚË‰Û 

 

P

 

10

 

C

 

, Ú.Â. ÒÓ‰ÂÊ‡˘ËÈ ÚË ËÁ ˜ÂÚ˚Âı
ÚËÔÚÓÙ‡ÌÓ‚˚ı ÓÒÚ‡ÚÍÓ‚, ÌÂ ÒÔÓÒÓ·ÂÌ Ó·‡ÁÓ‚˚-
‚‡Ú¸ ÍÎ‡ÒÒË˜ÂÒÍËÂ Í‡ÚËÓÌÒÂÎÂÍÚË‚Ì˚Â Í‡Ì‡Î˚.
ùÚÓÚ ÔÂÔÚË‰, Ó‰Ì‡ÍÓ, ·˚Î ÒÔÓÒÓ·ÂÌ ËÌ‰ÛˆËÓ‚‡Ú¸
‚˚ıÓ‰ 

 

CF

 

 ËÁ ÎËÔÓÒÓÏ, ÔÓ-‚Ë‰ËÏÓÏÛ, Á‡ Ò˜ÂÚ Ó·‡ÁÓ-
‚‡ÌËfl ÌÂÒÂÎÂÍÚË‚Ì˚ı ÔÓ (ËÒ. 1). àÁÛ˜ÂÌËÂ ÒÂËË
ÛÍÓÓ˜ÂÌÌ˚ı ‡Ì‡ÎÓ„Ó‚ ÔÓÍ‡Á‡ÎÓ, ˜ÚÓ ÒÔÓÒÓ·ÌÓÒÚ¸ Í
ÙÓÏËÓ‚‡ÌË˛ ÌÂÒÂÎÂÍÚË‚Ì˚ı ÔÓ ÔÓÒÚÂÔÂÌÌÓ Ô‡-
‰‡ÂÚ Ò ÛÏÂÌ¸¯ÂÌËÂÏ ‰ÎËÌ˚ ÔÂÔÚË‰Ó‚ (ËÒ. 1). éÒÓ-
·ÂÌÌÓ ·ÓÎ¸¯ËÂ ‡ÁÎË˜Ëfl Ì‡·Î˛‰‡˛ÚÒfl ÔË ÔÂÂıÓ-
‰Â ÓÚ ÔÂÔÚË‰‡ 

 

PS

 

4

 

C

 

 Í ÔÂÔÚË‰Û 

 

PS

 

3

 

C

 

 ÔË ÛÍÓÓ˜ÂÌËË
‚ÒÂ„Ó ÎË¯¸ Ì‡ Ó‰ËÌ ‡ÏËÌÓÍËÒÎÓÚÌ˚È ÓÒÚ‡ÚÓÍ (D-
ÎÂÈˆËÌ).

èÓÒÚÂÔÂÌÌÓÂ ÛÏÂÌ¸¯ÂÌËÂ ÒÔÓÒÓ·ÌÓÒÚË Í ÙÓÏË-
Ó‚‡ÌË˛ ÌÂÒÂÎÂÍÚË‚Ì˚ı ÔÓ Û ÛÍÓÓ˜ÂÌÌ˚ı ‡Ì‡ÎÓ-
„Ó‚ ÏÓÊÂÚ ·˚Ú¸ Ò‚flÁ‡ÌÓ Ò ÚÂÏ, ˜ÚÓ ‰ÎËÌ‡ ÒÚÛÍÚÛ,
Ó·‡ÁÛÂÏ˚ı „‡ÏËˆË‰ËÌÓÏ A, ÔËÏÂÌÓ ÒÓÓÚ‚ÂÚ-
ÒÚ‚ÛÂÚ ÚÓÎ˘ËÌÂ ÏÂÏ·‡Ì˚, ‚ ÚÓ ‚ÂÏfl Í‡Í ÔË ÛÍÓ-
Ó˜ÂÌÌÓÈ „‡ÏËˆË‰ËÌÓ‚ÓÈ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË ‰Îfl
Ó·‡ÁÓ‚‡ÌËfl ÌÂÒÂÎÂÍÚË‚Ì˚ı ÔÓ ÏÓÊÂÚ ÔÓÚÂ·Ó-
‚‡Ú¸Òfl ·ÓÎ¸¯ÂÂ ËÒÍË‚ÎÂÌËÂ ÏÂÏ·‡Ì˚, ˜ÂÏ ‚ ÒÎÛ-
˜‡Â ÔÓÎÌÓÈ „‡ÏËˆË‰ËÌÓ‚ÓÈ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË,
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α, %

ÇÂÏfl, c
200

êËÒ. 2. ÑËÌ‡ÏËÍ‡ ‚˚ıÓ‰‡ CF ËÁ ÎËÔÓÒÓÏ ÔÓ‰ ‰ÂÈÒÚ‚Ë-
ÂÏ ÔÂÔÚË‰‡ P10C (0.5 ÏÍ„/ÏÎ) ‚ ÔËÒÛÚÒÚ‚ËË 10 Ïå
H2O2 (1) Ë 30 ÏÍå DTT (2). èÂÔÚË‰ ‰Ó·‡‚ÎflÎË Í ÒÛÒ-
ÔÂÌÁËË ÎËÔÓÒÓÏ ‚ ÏÓÏÂÌÚ ‚ÂÏÂÌË, ÛÍ‡Á‡ÌÌ˚È ÒÚÂÎ-
ÍÓÈ.

10 20 30 400
ÇÂÏfl, ÏËÌ

(‰)

(„)

(‚)

(·)

(‡)

ÏÓÌÓÏÂ ‰ËÏÂ

êËÒ. 3. îÓÏËÓ‚‡ÌËÂ ‰ËÏÂÌ˚ı ÒÚÛÍÚÛ ÔÂÔÚË‰ÓÏ
ê10ë. èË‚Â‰ÂÌ˚ ÔÓÙËÎË ˝Î˛ˆËË Ì‡ ÍÓÎÓÌÍÂ Hi-
Pore (BioRad) 250 × 4.6 ÏÏ ‚ ÎËÌÂÈÌÓÏ „‡‰ËÂÌÚÂ ˝Ú‡-
ÌÓÎ–0.1% TFA–‚Ó‰‡ ÓÚ 40 ‰Ó 75% Á‡ 35 ÏËÌ ‡ÒÚ‚Ó‡
ÔÂÔÚË‰‡ ê10ë (0.2 Ï„/ÏÎ), ËÌÍÛ·ËÓ‚‡ÌÌÓ„Ó ‚ ÙÓÒÙ‡Ú-
ÌÓÏ ·ÛÙÂÂ ÔË ÍÓÏÌ‡ÚÌÓÈ ÚÂÏÔÂ‡ÚÛÂ ‚ ÚÂ˜ÂÌËÂ
2 ÏËÌ (·), 1 ̃  (‚), 6 ̃  („) Ë 12 ̃  (‰), ÔÓÒÎÂ 12-˜‡ÒÓ‚ÓÈ ËÌ-
ÍÛ·‡ˆËË Ë ‰Ó·‡‚ÎÂÌËfl Í Ó·‡ÁˆÛ 10-Í‡ÚÌÓ„Ó ËÁ·˚ÚÍ‡
DTT (‡).

3
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ëÚÓËÎÓ‚‡ Ë ‰.

˜ÚÓ, ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ, ÒÌËÊ‡ÂÚ ‚ÂÓflÚÌÓÒÚ¸ Ëı Ó·‡-
ÁÓ‚‡ÌËfl Ë ÔË‚Ó‰ËÚ Í ÔÓ‚˚¯ÂÌË˛ ÏËÌËÏ‡Î¸ÌÓÈ ÌÂ-
Ó·ıÓ‰ËÏÓÈ ‰Îfl ˝ÚÓ„Ó ÍÓÌˆÂÌÚ‡ˆËË ‡Ì‡ÎÓ„‡.

ç‡ ËÒ. 2 ÔË‚Â‰ÂÌ˚ ‰‡ÌÌ˚Â ÔÓ ‚˚ıÓ‰Û CF ËÁ ÎË-
ÔÓÒÓÏ ‚ ÒÎÛ˜‡Â ÔÂÔÚË‰‡ P10C, ËÏÂ˛˘Â„Ó ‡ˆÂÚËÎË-
Ó‚‡ÌÌ˚È N-ÍÓÌÂˆ Ë ÔÓÎÌÛ˛ „‡ÏËˆË‰ËÌÓ‚Û˛ ÔÓ-
ÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚ¸. ÑÎfl ˝ÚÓ„Ó ÔÂÔÚË‰‡ ·˚Î‡ Ó·Ì‡Û-
ÊÂÌ‡ Á‡‚ËÒËÏÓÒÚ¸ ÔÓÓÓ·‡ÁÛ˛˘ÂÈ ‡ÍÚË‚ÌÓÒÚË ÓÚ
Â‰ÓÍÒ-ÔÓÚÂÌˆË‡Î‡ ÒÂ‰˚ (Ú.Â. ÓÚ ÔËÒÛÚÒÚ‚Ëfl ‚ ÌÂÈ
‚ÓÒÒÚ‡ÌÓ‚ËÚÂÎfl DTT (ÍË‚‡fl 2) ËÎË ÓÍËÒÎËÚÂÎfl
ç2é2 (ÍË‚‡fl 1)). èÓ ‚ÒÂÈ ‚ÂÓflÚÌÓÒÚË, ˝ÚÓ Ò‚flÁ‡ÌÓ
Ò Ì‡ÎË˜ËÂÏ ë-ÍÓÌˆÂ‚Ó„Ó ÓÒÚ‡ÚÍ‡ ˆËÒÚÂËÌ‡, ÓÍËÒÎÂ-
ÌËÂ ÍÓÚÓÓ„Ó ÔË‚Ó‰ËÚ Í Ó·‡ÁÓ‚‡ÌË˛ ÍÓ‚‡ÎÂÌÚ-
Ì˚ı ‰ËÏÂÓ‚ ˝ÚÓ„Ó ÔÂÔÚË‰‡ Ë ÒÛ˘ÂÒÚ‚ÂÌÌÓÏÛ ÔÓ‚˚-
¯ÂÌË˛ Â„Ó ÒÔÓÒÓ·ÌÓÒÚË ËÌ‰ÛˆËÓ‚‡Ú¸ ‚˚ıÓ‰ CF ËÁ
ÎËÔÓÒÓÏ. éÍËÒÎÂÌËÂ ÏÓÊÂÚ ÔÓËÒıÓ‰ËÚ¸ Í‡Í ÔË
‰Ó·‡‚ÎÂÌËË ‚ ÒÂ‰Û ÓÍËÒÎËÚÂÎfl (Ì‡ÔËÏÂ, ç2é2 ‚
Ì‡¯Ëı ˝ÍÒÔÂËÏÂÌÚ‡ı), Ú‡Í Ë ÔÓ‰ ‰ÂÈÒÚ‚ËÂÏ ÍËÒÎÓ-
Ó‰‡ ‚ÓÁ‰Ûı‡ ‚ ÒÎÛ˜‡Â ËÌÍÛ·‡ˆËË ÔÂÔÚË‰‡ ‚ ‚Ó‰ÌÓÏ
·ÛÙÂÌÓÏ ‡ÒÚ‚ÓÂ. èÓˆÂÒÒ Ó·‡ÁÓ‚‡ÌËfl ÍÓ-
‚‡ÎÂÌÚÌ˚ı ‰ËÏÂÓ‚ Ì‡·Î˛‰‡ÎÒfl Ò ÔÓÏÓ˘¸˛
ÓÙÇùÜï (ËÒ. 3) ̃ ÂÂÁ 2 ÏËÌ, 1, 6 Ë 12 ̃ . óÂÂÁ 12 ˜
ËÌÍÛ·‡ˆËË ‚ÂÒ¸ ÔÂÔÚË‰ ‚ ‡ÒÚ‚ÓÂ ÔÂÂıÓ‰ËÎ ‚ ‰Ë-
ÏÂÌÛ˛ ÙÓÏÛ (ËÒ. 3‰), ‡ ÔÓÒÎÂ‰Û˛˘ÂÂ ‰Ó·‡‚ÎÂÌËÂ
DTT ÔË‚Ó‰ËÎÓ Í ‚ÓÒÒÚ‡ÌÓ‚ÎÂÌË˛ ‰ËÒÛÎ¸ÙË‰Ì˚ı
Ò‚flÁÂÈ Ë ÔÓfl‚ÎÂÌË˛ ÏÓÌÓÏÂÓ‚ (ËÒ. 3‡).

äÓ‚‡ÎÂÌÚÌ‡fl ‰ËÏÂËÁ‡ˆËfl ÔÂÔÚË‰Ó‚ ÌÂ ÚÓÎ¸ÍÓ
ÔÓ‚˚¯‡Î‡ Ëı ÒÔÓÒÓ·ÌÓÒÚ¸ Ó·‡ÁÓ‚˚‚‡Ú¸ ÌÂÒÂÎÂÍ-
ÚË‚Ì˚Â ÔÓ˚, ÌÓ Ë ËÁÏÂÌflÎ‡ Ò‚ÓÈÒÚ‚‡ Ó·‡ÁÛÂÏ˚ı
ËÏË Ó‰ËÌÓ˜Ì˚ı Í‡Ì‡ÎÓ‚. ç‡ ËÒ. 4 ÔË‚Â‰ÂÌ˚ Á‡ÔËÒË

ÚÓÍ‡ ̃ ÂÂÁ ÔÎÓÒÍÛ˛ ·ËÒÎÓÈÌÛ˛ ÎËÔË‰ÌÛ˛ ÏÂÏ·‡ÌÛ
‚ ÔËÒÛÚÒÚ‚ËË ÔÂÔÚË‰‡ ê10ë. á‡ÔËÒ¸ (‡) ÒÓÓÚ‚ÂÚÒÚ‚Û-
ÂÚ ÏÓÌÓÏÂÌÓÈ ÙÓÏÂ ˝ÚÓ„Ó ÔÂÔÚË‰‡ ‚ ÔËÒÛÚÒÚ‚ËË
DTT, ‡ Á‡ÔËÒ¸ (·) – Â„Ó ‰ËÏÂ‡Ï, Ó·‡ÁÛ˛˘ËÏÒfl ÔÓ-
ÒÎÂ ‰Ó·‡‚ÎÂÌËfl ç2é2. ÑÎfl ÏÓÌÓÏÂÌÓÈ ÙÓÏ˚ ÔÂÔ-
ÚË‰‡ ÒÂ‰Ìflfl ‡ÏÔÎËÚÛ‰‡ Í‡Ì‡Î‡ ÒÓÒÚ‡‚ËÎ‡ 12 Ôë, ‡
‚ÂÏfl ÊËÁÌË 1.0 Ò, ‰Îfl ‰ËÏÂ‡ – 15 Ôë Ë 4.5 Ò ÒÓÓÚ‚ÂÚ-
ÒÚ‚ÂÌÌÓ. í‡ÍËÏ Ó·‡ÁÓÏ, ‰ËÏÂËÁ‡ˆËfl ÔÂÔÚË‰‡ ÔË-
‚Ó‰ËÎ‡ Í ÒÛ˘ÂÒÚ‚ÂÌÌÓÏÛ ‚ÓÁ‡ÒÚ‡ÌË˛ ‚ÂÏÂÌË ÊËÁ-
ÌË Í‡Ì‡ÎÓ‚. ä‡Í ‡ÏÔÎËÚÛ‰‡ Í‡Ì‡ÎÓ‚, Ú‡Í Ë ‚ÂÏfl
ÊËÁÌË ·˚ÎË ·ÎËÁÍË Í ˝ÚËÏ Ô‡‡ÏÂÚ‡Ï, ËÁÏÂÂÌ-
Ì˚Ï ‰Îfl ÌÂÏÓ‰ËÙËˆËÓ‚‡ÌÌÓ„Ó „‡ÏËˆË‰ËÌ‡ A ‚ Ú‡-
ÍËı ÊÂ ÛÒÎÓ‚Ëflı, ‡ ËÏÂÌÌÓ, 16 Ôë Ë 2 Ò ÒÓÓÚ‚ÂÚÒÚ‚ÂÌ-
ÌÓ [11].

Ç‚Ë‰Û ‚˚fl‚ÎÂÌÌ˚ı ÒÛ˘ÂÒÚ‚ÂÌÌ˚ı ‡ÁÎË˜ËÈ ‚
Ò‚ÓÈÒÚ‚‡ı „‡ÏËˆË‰ËÌ‡ A Ë Â„Ó ÔÓÎËÍ‡ÚËÓÌÌ˚ı
‡Ì‡ÎÓ„Ó‚ ·˚ÎÓ ËÁÛ˜ÂÌÓ ‚ÎËflÌËÂ ÏÓ‰ËÙËÍ‡ˆËË ÎË-
ÔË‰ÌÓ„Ó ÓÍÛÊÂÌËfl Ì‡ ÒÓÓÚÌÓ¯ÂÌËÂ ‡‚ÌÓ‚ÂÒÌ˚ı
ÒÚÛÍÚÛ ̋ ÚËı ÔÂÔÚË‰Ó‚ ‚ ÏÂÏ·‡ÌÂ. Å˚ÎË ËÁÏÂÂ-
Ì˚ ÒÔÂÍÚ˚ äÑ ‰Îfl ÔÂÔÚË‰‡ ê10ë (ËÒ. 5‡) Ë „‡-
ÏËˆË‰ËÌ‡ A (ËÒ. 5·) ‚ ÎËÔÓÒÓÏ‡ı, ÔË„ÓÚÓ‚ÎÂÌ-
Ì˚ı ËÁ DMPC, DOPC, DPhPC Ë ÒÓÂ‚Ó„Ó ÙÓÒÙ‡ÚË-
‰ËÎıÓÎËÌ‡ S-100, ÔÓÒÎÂ ÚÂÔÎÓ‚ÓÈ ËÌÍÛ·‡ˆËË
Ó·‡ÁˆÓ‚ (ÒÏ. “ùÍÒÔÂËÏÂÌÚ. ˜‡ÒÚ¸”). ä‡Í ËÁ‚ÂÒÚ-
ÌÓ, Ì‡˜‡Î¸Ì‡fl ÍÓÌÙÓÏ‡ˆËfl „‡ÏËˆË‰ËÌ‡ A ÔË
‚ÒÚ‡Ë‚‡ÌËË ‚ ÎËÔË‰ÌÛ˛ ÏÂÏ·‡ÌÛ ÓÔÂ‰ÂÎflÂÚÒfl
ÔÂ‰˚ÒÚÓËÂÈ Â„Ó ÂÍÓÌÒÚÛÍˆËË [12–17], ‚ ÚÓ ‚Â-
Ïfl Í‡Í ‡‚ÌÓ‚ÂÒÌ‡fl ÍÓÌÙÓÏ‡ˆËfl ÔÂÔÚË‰‡ ÔÓÒÎÂ
ÚÂÔÎÓ‚ÓÈ ËÌÍÛ·‡ˆËË Á‡‚ËÒËÚ ËÒÍÎ˛˜ËÚÂÎ¸ÌÓ ÓÚ ÎË-
ÔË‰ÌÓ„Ó ÒÓÒÚ‡‚‡ ÏÂÏ·‡Ì˚. 

40 c
5 ÔÄ

(·)

(a)

êËÒ. 4. á‡ÔËÒË ÚÓÍ‡ ˜ÂÂÁ ÔÎÓÒÍÛ˛ ·ËÒÎÓÈÌÛ˛ ÎËÔË‰ÌÛ˛ ÏÂÏ·‡ÌÛ ‚ ÔËÒÛÚÒÚ‚ËË ÔÂÔÚË‰‡ P10C (0.1 Ìå) ‚ ‚ÓÒÒÚ‡ÌÓ‚Ë-
ÚÂÎ¸Ì˚ı ÛÒÎÓ‚Ëflı (30 ÏÍå DTT) (‡) Ë ÓÍËÒÎËÚÂÎ¸Ì˚ı ÛÒÎÓ‚Ëflı (10 Ïå H2O2) (·) ÔË ÔÓÚÂÌˆË‡ÎÂ Ì‡ ÏÂÏ·‡ÌÂ 100 ÏÇ.
ëÓÒÚ‡‚ ÒÂ‰˚: 1 å KCl, 10 Ïå íËÒ, 10 Ïå MES, pH 7. åÂÏ·‡Ì‡ ÒÙÓÏËÓ‚‡Ì‡ ËÁ ‡ÒÚ‚Ó‡ DPhPC ‚ ‰ÂÍ‡ÌÂ. 
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äÓÏÔ¸˛ÚÂÌ˚È ‡Ì‡ÎËÁ ÔÓÎÛ˜ÂÌÌ˚ı ÒÔÂÍÚÓ‚ Ò

ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ÂÔÂÌ˚ı ÒÔÂÍÚÓ‚ äÑ ÔÓÍ‡Á‡Î,

˜ÚÓ Ì‡·Ó ÒÚÛÍÚÛ Ë‰ÂÌÚË˜ÂÌ ‰Îfl Ó·ÓËı ËÁÛ˜ÂÌÌ˚ı

ÔÂÔÚË‰Ó‚. é‰Ì‡ÍÓ ÒÛ˘ÂÒÚ‚ÂÌÌ˚Â ‡ÁÎË˜Ëfl ÏÂÊ‰Û
ê10ë Ë „‡ÏËˆË‰ËÌÓÏ A Ì‡·Î˛‰‡ÎËÒ¸ ‚ ÓÚÌÓÒËÚÂÎ¸-
ÌÓÏ ÒÓ‰ÂÊ‡ÌËË Ó‰ËÌÓ˜Ì˚ı Ë ‰‚ÓÈÌ˚ı ÒÔË‡ÎÂÈ
(Ú‡·Î. 2). èË ÔÂÂıÓ‰Â ÓÚ Ì‡Ò˚˘ÂÌÌ˚ı ÎËÔË‰Ó‚
(DMPC Ë DPhPC) Í ÌÂÌ‡Ò˚˘ÂÌÌ˚Ï (DOPC Ë ÒÓÂ‚˚È
ÙÓÒÙ‡ÚË‰ËÎıÓÎËÌ S-100) ÒÓ‰ÂÊ‡ÌËÂ ‰‚ÛÒÔË‡Î¸-
Ì˚ı ÒÚÛÍÚÛ ÔÓ‚˚¯‡ÂÚÒfl Í‡Í ‰Îfl ÔËÓ‰ÌÓ„Ó „‡-
ÏËˆË‰ËÌ‡ A, Ú‡Í Ë ‰Îfl ‡Ì‡ÎÓ„‡ P10C. é‰Ì‡ÍÓ, ÂÒÎË ‚
ÒÓÂ‚ÓÏ ÙÓÒÙ‡ÚË‰ËÎıÓÎËÌÂ S-100 („‰Â ÒÓ‰ÂÊ‡ÌËÂ
ÌÂÌ‡Ò˚˘ÂÌÌ˚ı ÊËÌÓÍËÒÎÓÚÌ˚ı ̂ ÂÔÂÈ Ò ·ÓÎÂÂ ̃ ÂÏ
‰‚ÛÏfl ‰‚ÓÈÌ˚ÏË Ò‚flÁflÏË cÓÒÚ‡‚ÎflÂÚ ~50%) ‰ÓÎfl
‰‚ÓÈÌ˚ı ÒÔË‡ÎÂÈ ‚ ÒÎÛ˜‡Â „‡ÏËˆË‰ËÌ‡ A ÒÓÒÚ‡‚-
ÎflÂÚ ÚÓÎ¸ÍÓ 40%, ÚÓ ‚ ÒÎÛ˜‡Â P10C ÓÌ‡ ‡‚Ì‡ 70%.
ëÓ„Î‡ÒÌÓ ‰‡ÌÌ˚Ï ÍÓÏÔ¸˛ÚÂÌÓ„Ó ‡Ì‡ÎËÁ‡, ÔÓÎÓ-
ÊËÚÂÎ¸ÌÓ Á‡flÊÂÌÌ‡fl ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚ¸ Ì‡
ë-ÍÓÌˆÂ ÔÂÔÚË‰‡ ê10ë ÌÂ ‰‡ÂÚ ‚ÍÎ‡‰‡ ‚ Ó·˘ËÈ
ÒÔÂÍÚ äÑ, ˜ÚÓ „Ó‚ÓËÚ Ó ‡Á‚ÂÌÛÚÓÈ ÍÓÌÙÓÏ‡-
ˆËË ˝ÚÓ„Ó Ù‡„ÏÂÌÚ‡ ÏÓÎÂÍÛÎ˚ ê10ë. 
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êËÒ. 5. ëÔÂÍÚ˚ äÑ ÔÂÔÚË‰‡ P10C (‡) Ë „‡ÏËˆË‰ËÌ‡
Ä (·) ‚ ÎËÔÓÒÓÏ‡ı, ÔË„ÓÚÓ‚ÎÂÌÌ˚ı ËÁ DMPC (1),
DOPC (2) Ë ÒÓÂ‚Ó„Ó PC S-100 (3). 

í‡·ÎËˆ‡ 2.  ÑÓÎfl ‡‚ÌÓ‚ÂÒÌ˚ı ÍÓÌÙÓÏ‡ˆËÈ ÔÂÔÚË‰‡ P10C Ë gA ‚ ÏÂÏ·‡Ì‡ı, ‚˚˜ËÒÎÂÌÌ‡fl ÔÓ ‰‡ÌÌ˚Ï ÒÔÂÍÚÓ‚ äÑ*

èÂÔÚË‰ ãËÔË‰
ãÂ‚ÓÁ‡ÍÛ˜ÂÌÌ‡fl Ô‡‡ÎÎÂÎ¸Ì‡fl 

β5.6-‰‚ÓÈÌ‡fl ÒÔË‡Î¸

ãÂ‚ÓÁ‡ÍÛ˜ÂÌÌ‡fl 
‡ÌÚËÔ‡‡ÎÎÂÎ¸Ì‡fl 

β5.6-‰‚ÓÈÌ‡fl ÒÔË‡Î¸
β6.3-ÒÔË‡Î¸Ì˚È ‰ËÏÂ

P10C DMPC 0.05 0.05 0.9

P10C DOPC 0.15 0.25 0.6

P10C DPhPC 0.20 0.10 0.70

P10C ÒÓÂ‚˚È PC S-100 0.30 0.40 0.30

gA DMPC 0.05 0.10 0.85

gA DOPC 0.10 0.15 0.75

gA DPhPC 0.00 0.25 0.75

gA ÒÓÂ‚˚È PC S-100 0.10 0.30 0.60

* ê‡Ò˜ÂÚ ÔÓËÁ‚Â‰ÂÌ ÔÓ ÏÂÚÓ‰ËÍ‡Ï [16, 17].
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êËÒ. 6. äËÌÂÚËÍ‡ ËÁÏÂÌÂÌËfl ÓÔÚË˜ÂÒÍÓÈ ÔÎÓÚÌÓÒÚË
ÒÛÒÔÂÌÁËË ˝ËÚÓˆËÚÓ‚ ÔÓ‰ ‰ÂÈÒÚ‚ËÂÏ ÏÂÎËÚÚËÌ‡ (1)
Ë ÔÂÔÚË‰‡ P1C (2). äÓÌˆÂÌÚ‡ˆËfl ÔÂÔÚË‰Ó‚ 1 ÏÍ„/ÏÎ. 

3*
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ëÚÓËÎÓ‚‡ Ë ‰.

é ÒÔÓÒÓ·ÌÓÒÚË ÔÂÔÚË‰Ó‚ ÙÓÏËÓ‚‡Ú¸ ÔÓ˚
·ÓÎ¸¯Ó„Ó ‰Ë‡ÏÂÚ‡ ‚ ÍÎÂÚÓ˜ÌÓÈ ÏÂÏ·‡ÌÂ ÏÓÊÌÓ
ÒÛ‰ËÚ¸ ÔÓ Ëı „ÂÏÓÎËÚË˜ÂÒÍÓÈ ‡ÍÚË‚ÌÓÒÚË [18]. àÁ-
‚ÂÒÚÌÓ, ˜ÚÓ Ò‚ÂÚÓ‡ÒÒÂflÌËÂ ÒÛÒÔÂÌÁËË ˝ËÚÓˆËÚÓ‚
ÒÛ˘ÂÒÚ‚ÂÌÌÓ Á‡‚ËÒËÚ ÓÚ Ëı ‡ÁÏÂ‡ Ë ÓÒÏÓÚË˜ÂÒÍÓÈ
ÒËÎ˚ ÓÍÛÊ‡˛˘Â„Ó ‡ÒÚ‚Ó‡. ä‡Í ‚Ë‰ÌÓ ËÁ ËÒ. 6,
ÔÂÔÚË‰ P1C ÌÂ ‚ÎËflÂÚ Ì‡ ‡ÁÏÂ ˝ËÚÓˆËÚÓ‚, ‚ ÓÚ-
ÎË˜ËÂ ÓÚ ÏÂÎËÚÚËÌ‡, ÍÓÚÓ˚È ‚ ÒÛ·ÏËÍÓÏÓÎflÌ˚ı
ÍÓÌˆÂÌÚ‡ˆËflı ÔË‚Ó‰ËÚ Í Ëı „ÂÏÓÎËÁÛ [19].

Ç ÔÂ‰˚‰Û˘ÂÈ ‡·ÓÚÂ Ï˚ ÔÓÍ‡Á‡ÎË, ˜ÚÓ ÔÓÎË-
Í‡ÚËÓÌÌ˚Â ‡Ì‡ÎÓ„Ë „‡ÏËˆË‰ËÌ‡ A ÙÓÏËÛ˛Ú
·ÓÎ¸¯ËÂ ÌÂÒÂÎÂÍÚË‚Ì˚Â ÔÓ˚ ‚ ÏÂÏ·‡ÌÂ ÎËÔÓ-
ÒÓÏ [9]. àÁ ÔË‚Â‰ÂÌÌ˚ı ‚˚¯Â ‰‡ÌÌ˚ı Ó˜Â‚Ë‰ÌÓ,
˜ÚÓ ‰ÂÈÒÚ‚ËÂ ÔÂÔÚË‰‡ ê1ë Ì‡ ÏÂÏ·‡ÌÛ Á‡‚ËÒËÚ ÓÚ
ÂÂ ÔËÓ‰˚: ÔÓÓÓ·‡ÁÛ˛˘‡fl ‡ÍÚË‚ÌÓÒÚ¸ ÔÂÔÚË‰‡
ÒÛ˘ÂÒÚ‚ÂÌÌÓ ‡ÁÎË˜‡ÂÚÒfl Ì‡ ÏÓ‰ÂÎ¸Ì˚ı ÏÂÏ·‡-
Ì‡ı (ËÒ. 1, 2) Ë ÔËÓ‰Ì˚ı ÏÂÏ·‡Ì‡ı ˝ËÚÓˆË-
ÚÓ‚ (ËÒ. 6). í‡Í‡fl ËÁ·Ë‡ÚÂÎ¸ÌÓÒÚ¸ ‚ ‰ÂÈÒÚ‚ËË Ì‡
ÏÂÏ·‡Ì˚ ËÁ‚ÂÒÚÌ‡ Ë ‰Îfl ‰Û„Ëı ÔÂÔÚË‰Ó‚. ç‡ÔË-
ÏÂ, Ï‡„‡ËÌËÌ ‚˚Á˚‚‡ÂÚ ÙÓÏËÓ‚‡ÌËÂ ÔÓ ‚ ÏÂÏ-
·‡Ì‡ı ·‡ÍÚÂËÈ, ÌÓ Ô‡ÍÚË˜ÂÒÍË ÌÂÚÓÍÒË˜ÂÌ ‰Îfl
˝ÛÍ‡ËÓÚË˜ÂÒÍËı ÍÎÂÚÓÍ Ë ÌÂ Ì‡Û¯‡ÂÚ ˆÂÎÓÒÚÌÓ-
ÒÚË Ëı ÏÂÏ·‡Ì [20]. 

êÂÁÛÎ¸Ú‡Ú˚ Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚ˚ ÔÓÍ‡Á˚‚‡˛Ú, ˜ÚÓ
ÙÓÏËÓ‚‡ÌËÂ ÔÓ ·ÓÎ¸¯Ó„Ó ‰Ë‡ÏÂÚ‡ ÔÓ‰ ‰ÂÈ-
ÒÚ‚ËÂÏ ÔÂÔÚË‰Ó‚, ÒÓ‰ÂÊ‡˘Ëı ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚ¸
„‡ÏËˆË‰ËÌ‡ A, ÒÛ˘ÂÒÚ‚ÂÌÌÓ Á‡‚ËÒËÚ ÓÚ Ò‚ÓÈÒÚ‚ Í‡Í

Ò‡ÏÓ„Ó ÔÂÔÚË‰‡, Ú‡Í Ë ÏÂÏ·‡Ì˚. ê‡ÌÂÂ ·˚ÎÓ ÔÓÍ‡-
Á‡ÌÓ, ̃ ÚÓ Ì‡ÎË˜ËÂ ÔÓÎÓÊËÚÂÎ¸ÌÓ Á‡flÊÂÌÌÓÈ ÔÓÒÎÂ-
‰Ó‚‡ÚÂÎ¸ÌÓÒÚË Ì‡ ë-ÍÓÌˆÂ „‡ÏËˆË‰ËÌ‡ fl‚ÎflÂÚÒfl ÌÂ-
Ó·ıÓ‰ËÏ˚Ï ÛÒÎÓ‚ËÂÏ ÙÓÏËÓ‚‡ÌËfl ÌÂÒÂÎÂÍÚË‚-
Ì˚ı ÔÓ [9]. Ç Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚÂ ·˚Î ÛÒÚ‡ÌÓ‚ÎÂÌ
‡ÁÏÂ Û˜‡ÒÚÍ‡ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË „‡ÏËˆË‰ËÌ‡,
ÍÓÚÓ˚È ÌÂÓ·ıÓ‰ËÏ ‰Îfl ÙÓÏËÓ‚‡ÌËfl ÔÓ Ú‡ÍÓ„Ó
ÚËÔ‡ ‚ ÏÂÏ·‡Ì‡ı. Ç ÚÓÏ ÒÎÛ˜‡Â, ÂÒÎË ÔÂÔÚË‰ ÒÓ‰Â-
ÊËÚ Û˜‡ÒÚÓÍ ·ÓÎÂÂ ÍÓÓÚÍËÈ, ˜ÂÏ Ì‡˜‡Î¸Ì˚È ‰Ó‰Â-
Í‡ÔÂÔÚË‰Ì˚È Ù‡„ÏÂÌÚ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË ÔË-
Ó‰ÌÓ„Ó gA, ÙÓÏËÓ‚‡ÌËÂ Ú‡ÍËı ÔÓ ÂÁÍÓ Á‡ÚÛ‰-
ÌflÂÚÒfl. 

ëÓ„Î‡ÒÌÓ Ì‡¯ËÏ ‰‡ÌÌ˚Ï [9], ·ÓÎ¸¯ËÂ ÌÂÒÂÎÂÍ-
ÚË‚Ì˚Â ÔÓ˚ Ó·‡ÁÛ˛ÚÒfl ÎË¯¸ ÔË Ò‡‚ÌËÚÂÎ¸ÌÓ
‚˚ÒÓÍËı ÍÓÌˆÂÌÚ‡ˆËflı ÔÂÔÚË‰Ó‚ (ÓÍÓÎÓ 1 ÏÍå),
ÚÓ„‰‡ Í‡Í ‰Îfl ÙÓÏËÓ‚‡ÌËfl Í‡ÚËÓÌÒÂÎÂÍÚË‚Ì˚ı
ÔÓ ÚÂ·Û˛ÚÒfl Ì‡ ‰‚‡ ÔÓfl‰Í‡ ÏÂÌ¸¯ËÂ ÍÓÌˆÂÌÚ‡-
ˆËË. ùÚË ‰‡ÌÌ˚Â ÛÍ‡Á˚‚‡˛Ú Ì‡ Ò‚flÁ¸ ÏÂÊ‰Û Ó·‡ÁÓ-
‚‡ÌËÂÏ ·ÓÎ¸¯Ëı ÔÓ Ë ‡„Â„‡ˆËÂÈ ÔÂÔÚË‰Ó‚ ‚ ÏÂÏ-
·‡ÌÂ, ˜ÚÓ ÒÓ„Î‡ÒÛÂÚÒfl Ú‡ÍÊÂ Ò ‰‡ÌÌ˚ÏË ÔÓ ÛÒËÎÂ-
ÌË˛ ÔÓÓÓ·‡ÁÛ˛˘ÂÈ ‡ÍÚË‚ÌÓÒÚË ÔË ‰ËÏÂËÁ‡ˆËË
ÔÂÔÚË‰‡ P10C (ËÒ. 2). Ç ÚÓ ÊÂ ‚ÂÏfl ÒÔÓÒÓ·ÌÓÒÚ¸

ÔÂÔÚË‰Ó‚ Í Ó·‡ÁÓ‚‡ÌË˛ β6.3-‰ËÏÂÓ‚ ÚËÔ‡ „ÓÎÓ‚‡-
Í-„ÓÎÓ‚Â, ÔÓ-‚Ë‰ËÏÓÏÛ, ÌÂ ‚‡ÊÌ‡ ‰Îfl ÙÓÏËÓ‚‡-
ÌËfl ·ÓÎ¸¯Ëı ÔÓ, ÔÓÒÍÓÎ¸ÍÛ ÔÂÔÚË‰˚ ÒÓ Ò‚Ó·Ó‰Ì˚Ï
N-ÍÓÌˆÓÏ Ú‡ÍÊÂ ·˚ÎË ˝ÙÙÂÍÚË‚Ì˚ÏË ÔÓÓÓ·‡ÁÓ-
‚‡ÚÂÎflÏË (ËÒ. 1). 

êËÒ. 7. ÉËÔÓÚÂÚË˜ÂÒÍ‡fl ÒıÂÏ‡ (‚Ë‰ Ò‚ÂıÛ) ÒÚÓÂÌËfl ÌÂÒÂÎÂÍÚË‚ÌÓÈ ÔÓ˚, ÙÓÏËÛÂÏÓÈ ÔÓËÁ‚Ó‰Ì˚ÏË „‡ÏËˆË‰ËÌ‡
Ä (‡): ‚ ÏÓÎÂÍÛÎÂ ÔÂÔÚË‰‡ ÒÂ˚Ï ˆ‚ÂÚÓÏ ÔÓÍ‡Á‡Ì‡ ÔÓÎËÍ‡ÚËÓÌÌ‡fl ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚ¸, ‡ÒÔÓÎÓÊÂÌÌ‡fl ‚‰ÓÎ¸ „Ë‰Ó-
ÙÓ·ÌÓÈ ‰‚ÓÈÌÓÈ ÒÔË‡ÎË gA, Ó·ÓÁÌ‡˜ÂÌÌÓÈ ˜ÂÌ˚Ï ˆ‚ÂÚÓÏ; ÚÂÏÌÓ-ÒÂ˚Ï ˆ‚ÂÚÓÏ ÔÓÍ‡Á‡Ì‡ ÔÓ‚ÂıÌÓÒÚ¸ ÏÂÏ·‡Ì˚.
èËÌflÚ‡fl ÒıÂÏ‡ barrel-stave ‰Îfl ÒÚÛÍÚÛ˚ ‡Î‡ÏÂÚËˆËÌ‡, Ó·‡ÁÓ‚‡ÌÌÓÈ ‡ÏÙËÔ‡ÚË˜ÂÒÍËÏË α-ÒÔË‡ÎflÏË (·): ˜ÂÌ˚Ï
ˆ‚ÂÚÓÏ Ó·ÓÁÌ‡˜ÂÌ˚ „Ë‰ÓÙÓ·Ì˚Â Û˜‡ÒÚÍË ÒÔË‡ÎÂÈ, ÒÂ˚Ï – „Ë‰ÓÙËÎ¸Ì˚Â. 

(a) (·)
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ç‡ ËÒ. 7 ÔÓÍ‡Á‡Ì‡ ÒıÂÏ‡ Ó·‡ÁÓ‚‡ÌËfl ·ÓÎ¸¯Ëı
ÔÓ Ò Û˜‡ÒÚËÂÏ ÔÂÔÚË‰‡ P10C Ë ‰Û„Ëı ÔÂÔÚË‰Ó‚ Ú‡-
ÍÓ„Ó ÚËÔ‡. ëÓ„Î‡ÒÌÓ ‰‡ÌÌ˚Ï ÒÔÂÍÚÓÒÍÓÔËË äÑ, ‚
ÙÓÏËÓ‚‡ÌËË ·ÓÎ¸¯Ëı ÔÓ ÏÓ„ÛÚ ÔËÌËÏ‡Ú¸ Û˜‡-

ÒÚËÂ ÔÂÔÚË‰˚, Ì‡ıÓ‰fl˘ËÂÒfl Í‡Í ‚ β6.3-ÒÔË‡Î¸ÌÓÈ

ÍÓÌÙÓÏ‡ˆËË, Ú‡Í Ë ‚ ÍÓÌÙÓÏ‡ˆËË ‰‚ÓÈÌÓÈ β5.6-
ÒÔË‡ÎË. å˚ ÔÂ‰ÔÓÎ‡„‡ÂÏ, ˜ÚÓ ÒÚÂÌÍË ·ÓÎ¸¯Ëı
ÔÓ ÙÓÏËÛ˛ÚÒfl ÓÎË„ÓÏÂ‡ÏË ÔÂÔÚË‰Ó‚, ÔË˜ÂÏ
Í‡ÚËÓÌÌ˚Â ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË ÏÓ„ÛÚ ‚˚ÒÚËÎ‡Ú¸
ÒÚÂÌÍË ÔÓ˚, ÚÓ„‰‡ Í‡Í „Ë‰ÓÙÓ·Ì˚Â ÒÔË‡ÎË „‡-
ÏËˆË‰ËÌ‡ ‡ÒÔÓÎ‡„‡˛ÚÒfl Á‡ ÌËÏË Ë Ì‡ıÓ‰flÚÒfl ‚ ÍÓÌ-
Ú‡ÍÚÂ Ò ÎËÔË‰‡ÏË ÏÂÏ·‡ÌÌÓ„Ó ·ËÒÎÓfl. í‡Í‡fl ÏÓ-
‰ÂÎ¸ fl‚ÎflÂÚÒfl ‚‡Ë‡ÌÚÓÏ ÒÚÛÍÚÛ˚ ÚËÔ‡ barrel-
stave, ÓÔËÒ‡ÌÌÓÈ ‰Îfl ÔÓ˚, ÙÓÏËÛÂÏÓÈ ‡Î‡ÏÂÚË-
ˆËÌÓÏ [3]; ÓÎ¸ α-ÒÔË‡ÎÂÈ ‡Î‡ÏÂÚËˆËÌ‡ Á‰ÂÒ¸ ‚˚-
ÔÓÎÌfl˛Ú β-ÒÔË‡ÎË „‡ÏËˆË‰ËÌ‡. çÂÎ¸Áfl ËÒÍÎ˛-
˜ËÚ¸, ˜ÚÓ ÔÓÎflÌ˚Â „ÓÎÓ‚ÍË ÎËÔË‰Ì˚ı ÏÓÎÂÍÛÎ
Ú‡ÍÊÂ Û˜‡ÒÚ‚Û˛Ú ‚ ÙÓÏËÓ‚‡ÌËË ÒÚÂÌÓÍ Ú‡ÍÓÈ ÔÓ-
˚, Í‡Í ˝ÚÓ ËÏÂÂÚ ÏÂÒÚÓ ‚ ÒÎÛ˜‡Â ÚÓÓË‰‡Î¸ÌÓÈ ÔÓ-
˚, ÙÓÏËÛÂÏÓÈ Ï‡„‡ËÌËÌÓÏ Ë ÌÂÍÓÚÓ˚ÏË ‰Û-
„ËÏË ÔÂÔÚË‰‡ÏË [21–25]. 

ùäëèÖêàåÖçíÄãúçÄü óÄëíú

ëËÌÚÂÁ ÔÂÔÚË‰Ó‚. èÂÔÚË‰˚ ÒËÌÚÂÁËÓ‚‡ÎË ÔÛ-
ÚÂÏ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ„Ó Ì‡‡˘Ë‚‡ÌËfl ÔÓÎËÔÂÔÚË‰-
ÌÓÈ ˆÂÔË Ò ë-ÍÓÌˆ‡ Ò ÔÓÏÓ˘¸˛ Ú‚Â‰ÓÙ‡ÁÌÓ„Ó ÏÂ-
ÚÓ‰‡ ‚ Û˜ÌÓÏ ‚‡Ë‡ÌÚÂ c ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ Fmoc-
ÒÚ‡ÚÂ„ËË Ì‡ 4-(2',4'-‰ËÏÂÚÓÍÒËÙÂÌËÎ-Fmoc-‡ÏËÌÓ-
ÏÂÚËÎ)-ÙÂÌÓÍÒË-ÔÓÎËÒÚËÓÎÂ (Rink-amide resin).
ÄÍÚË‚‡ˆË˛ Í‡·ÓÍÒËÎ¸Ì˚ı „ÛÔÔ ÔÓ‚Ó‰ËÎË Í‡-
·Ó‰ËËÏË‰Ì˚Ï ÏÂÚÓ‰ÓÏ Ò ‰Ó·‡‚ÍÓÈ 1-„Ë‰ÓÍÒË·ÂÌ-
ÁÓÚË‡ÁÓÎ‡. ÇÂÏÂÌÌ˚Â Á‡˘ËÚÌ˚Â Fmoc-„ÛÔÔ˚
Ì‡ Í‡Ê‰ÓÈ ÒÚ‡‰ËË Û‰‡ÎflÎË 50%-Ì˚Ï ‡ÒÚ‚ÓÓÏ ÔË-
ÔÂË‰ËÌ‡ ‚ DMF. ÄˆÂÚËÎËÓ‚‡ÌËÂ ÍÓÌˆÂ‚ÓÈ ‡ÏË-
ÌÓ„ÛÔÔ˚ ÔÂÔÚË‰‡ ê10ë ÓÒÛ˘ÂÒÚ‚ÎflÎË Ó·‡·ÓÚÍÓÈ
10-Í‡ÚÌ˚Ï ËÁ·˚ÚÍÓÏ ÛÍÒÛÒÌÓ„Ó ‡Ì„Ë‰Ë‰‡ ‚ ÔË-
ÒÛÚÒÚ‚ËË N-˝ÚËÎ‰ËËÁÓÔÓÔËÎ‡ÏËÌ‡. ëÌflÚËÂ ÔÂÔÚË-
‰Ó‚ ÒÓ ÒÏÓÎ˚ Ë ÍÓÌÂ˜ÌÓÂ ‰Â·ÎÓÍËÓ‚‡ÌËÂ ÔÓ‚Ó‰Ë-
ÎË ÒÏÂÒ¸˛ TFA–‚Ó‰‡–1,2-˝Ú‡Ì‰ËÚËÓÎ (95 : 2.5 : 2.5)
Ò ÔÓÒÎÂ‰Û˛˘ËÏ ‚˚Ò‡ÊË‚‡ÌËÂÏ ÔÓ‰ÛÍÚ‡ ıÓÎÓ‰Ì˚Ï
(4°ë) ‰Ë˝ÚËÎÓ‚˚Ï ˝ÙËÓÏ. èÓÎÛ˜ÂÌÌÛ˛ ÒÏÂÒ¸ ˆÂÌ-
ÚËÙÛ„ËÓ‚‡ÎË, Ì‡‰ÓÒ‡‰Ó˜ÌÛ˛ ÊË‰ÍÓÒÚ¸ ÒÎË‚‡ÎË,
ÓÒ‡‰ÓÍ ÔÓÏ˚‚‡ÎË ıÓÎÓ‰Ì˚Ï (4°ë) ‰Ë˝ÚËÎÓ‚˚Ï
˝ÙËÓÏ Ë ÒÛ¯ËÎË ÔÓ‰ ‚‡ÍÛÛÏÓÏ. Ç˚‰ÂÎÂÌËÂ ˆÂÎÂ-
‚Ó„Ó ÔÓ‰ÛÍÚ‡ ÔÓ‚Ó‰ËÎË ÏÂÚÓ‰ÓÏ ÇùÜï Ò „‡‰Ë-
ÂÌÚÌÓÈ ˝Î˛ˆËÂÈ ÒÏÂÒ¸˛ ˝Ú‡ÌÓÎ–0.1% TFA–‚Ó‰‡.
äÓÌÂ˜Ì˚Â ÔÓ‰ÛÍÚ˚ ·˚ÎË Óı‡‡ÍÚÂËÁÓ‚‡Ì˚ ÏÂÚÓ-
‰‡ÏË ‡Ì‡ÎËÚË˜ÂÒÍÓÈ ÇùÜï Ë Ï‡ÒÒ-ÒÔÂÍÚÓÏÂÚËË. 

ÄÌ‡ÎËÚË˜ÂÒÍÛ˛ ÓÙÇùÜï ÔÓ‚Ó‰ËÎË Ì‡ ÍÓ-
ÎÓÌÍÂ Hi-Pore C4 250 × 4.6 ÏÏ (BioRad, ëòÄ) „‡-
‰ËÂÌÚÌÓÈ ˝Î˛ˆËÂÈ ÒÏÂÒ¸˛ ˝Ú‡ÌÓÎ–0.1% TFA–‚Ó‰‡
(ÓÚ 5 ‰Ó 100% ˝Ú‡ÌÓÎ‡ Á‡ 95 ÏËÌ) ÔË ÒÍÓÓÒÚË ÔÓ-
ÚÓÍ‡ 0.6 ÏÎ/ÏËÌ. éÔÚË˜ÂÒÍÓÂ ÔÓ„ÎÓ˘ÂÌËÂ Â„Ë-
ÒÚËÓ‚‡ÎË ÔË ‰ÎËÌ‡ı ‚ÓÎÌ 220 Ë 280 ÌÏ. ÑÎfl ‚ÒÂı
ÔÓÎÛ˜ÂÌÌ˚ı ÔÂÔÚË‰Ó‚ ˜ËÒÚÓÚ‡ ÒÓÒÚ‡‚ÎflÎ‡ ≥95%. Ç

Ú‡·Î. 1 ÔË‚Â‰ÂÌ˚ ‚˚ıÓ‰˚ Ë ÙËÁËÍÓ-ıËÏË˜ÂÒÍËÂ
Ô‡‡ÏÂÚ˚ ÒËÌÚÂÁËÓ‚‡ÌÌ˚ı ÔÂÔÚË‰Ó‚.

å‡ÒÒ-ÒÔÂÍÚ˚ ÒÌËÏ‡ÎË Ì‡ ÛÒÚ‡ÌÓ‚ÍÂ Ultraflex
MALDI TOF/TOF Bruker. Ç Í‡˜ÂÒÚ‚Â Ï‡ÚËˆ˚ ËÒ-
ÔÓÎ¸ÁÓ‚‡ÎË α-ˆË‡Ì-4-„Ë‰ÓÍÒËÍÓË˜ÌÛ˛ ÍËÒÎÓÚÛ. 

ÅËÒÎÓÈÌ˚Â ÎËÔË‰Ì˚Â ÏÂÏ·‡Ì˚ ÙÓÏËÓ‚‡ÎË
ËÁ 2%-ÌÓ„Ó ‡ÒÚ‚Ó‡ DPhPC (Avanti Polar Lipids) ‚
‰ÂÍ‡ÌÂ ÔÓ ÏÂÚÓ‰ËÍÂ å˛ÎÎÂ‡ Ì‡ ÓÚ‚ÂÒÚËË (0.2 ÏÏ)
‚ ÚÂÙÎÓÌÓ‚ÓÈ ÔÂÂ„ÓÓ‰ÍÂ, ‡Á‰ÂÎfl˛˘ÂÈ ‰‚‡ ÓÚÒÂ-
Í‡ fl˜ÂÈÍË, ÒÓ‰ÂÊ‡˘ÂÈ ·ÛÙÂÌ˚È ‡ÒÚ‚Ó (1 å
KCl, 10 Ïå íËÒ, 10 Ïå MES, pH 7). àÁÏÂÂÌËÂ ÚÓ-
Í‡ ÔÓ‚Ó‰ËÎË Ò ÔÓÏÓ˘¸˛ ÛÒËÎËÚÂÎfl BC-525C
(Warner Instruments) Ò ÓˆËÙÓ‚˚‚‡ÌËÂÏ ÔÎ‡ÚÓÈ Lab-
PC 1200 (National Instruments, Austin, TX) Ë ‡Ì‡ÎËÁË-
Ó‚‡ÎË Ì‡ ÔÂÒÓÌ‡Î¸ÌÓÏ ÍÓÏÔ¸˛ÚÂÂ Ò ÔÓÏÓ˘¸˛
ÔÓ„‡ÏÏ˚ WinWCP Strathclyde Electrophysiology
Software, ‡Á‡·ÓÚ‡ÌÌÓÈ J. Dempster (University of
Strathclyde, UK). Ag-AgCl ˝ÎÂÍÚÓ‰˚ ÔÓ„ÛÊ‡ÎË ÌÂ-
ÔÓÒÂ‰ÒÚ‚ÂÌÌÓ ‚ fl˜ÂÈÍÛ. èÂÔÚË‰˚ ‰Ó·‡‚ÎflÎË Ò ‰‚Ûı
ÒÚÓÓÌ ÏÂÏ·‡Ì˚.

Ç˚ıÓ‰ CF ËÁ ÎËÔÓÒÓÏ ÔÓ‰ ‰ÂÈÒÚ‚ËÂÏ ÔÂÔÚË‰Ó‚.
ÑÎfl ÔË„ÓÚÓ‚ÎÂÌËfl ÎËÔÓÒÓÏ ËÒÔÓÎ¸ÁÓ‚‡ÎË DPhPC
Ë DPhPG ‚ ÒÓÓÚÌÓ¯ÂÌËË 70 : 30 (ÏÓÎ¸/ÏÓÎ¸). ãËÔË-
‰˚ ÒÏÂ¯Ë‚‡ÎË ‚ ‚Ë‰Â ‡ÒÚ‚ÓÓ‚ ‚ ıÎÓÓÙÓÏÂ. èÓ-
ÒÎÂ ÛÔ‡Ë‚‡ÌËfl ıÎÓÓÙÓÏ‡ ‚ ÚÓÍÂ ‡ÁÓÚ‡ ‰Ó·‡‚ÎflÎË
1 ÏÎ ·ÛÙÂÌÓ„Ó ‡ÒÚ‚Ó‡, ÒÓ‰ÂÊ‡˘Â„Ó 100 Ïå CF,
‚ÒÚflıË‚‡ÎË 2 ÏËÌ Ë ÔÓ‰‚Â„‡ÎË ‰‚ÛÏ ˆËÍÎ‡Ï Á‡ÏÓ-
‡ÊË‚‡ÌËfl-ÓÚÚ‡Ë‚‡ÌËfl, ‚ÒÚflıË‚‡fl ÒÏÂÒ¸ ÔÓÒÎÂ
Í‡Ê‰Ó„Ó ˆËÍÎ‡. èÓÎÛ˜ÂÌÌÛ˛ ÒÏÂÒ¸ ÏÛÎ¸ÚËÎ‡ÏÂÎ-
ÎflÌ˚ı ÎËÔÓÒÓÏ ÔÓ‰‡‚ÎË‚‡ÎË ˜ÂÂÁ ÔÓÎËÍ‡·Ó-
Ì‡ÚÌ˚È ÙËÎ¸Ú Ò ÔÓ‡ÏË ‰Ë‡ÏÂÚÓÏ 0.1 ÏÍÏ, ËÒ-
ÔÓÎ¸ÁÛfl ÏËÌË-˝ÍÒÚÛ‰Â (Avanti Polar Lipids). çÂ
‚ÍÎ˛˜Ë‚¯ËÈÒfl ‚ ÎËÔÓÒÓÏ˚ CF ÓÚ‰ÂÎflÎË „ÂÎ¸-ıÓ-
Ï‡ÚÓ„‡ÙËÂÈ Ì‡ ÒÂÙ‡‰ÂÍÒÂ G-50 (coarse). ëÂÙ‡-
‰ÂÍÒ, Á‡ÎËÚ˚È ‰ËÒÚËÎÎËÓ‚‡ÌÌÓÈ ‚Ó‰ÓÈ, ÓÒÚ‡‚ÎflÎË
Ì‡ ÌÓ˜¸ ‰Îfl Ì‡·Ûı‡ÌËfl. äÓÎÓÌÍÛ Ó·˙ÂÏÓÏ 3 ÏÎ Á‡-
ÔÓÎÌflÎË Ì‡·Ûı¯ËÏ ÒÂÙ‡‰ÂÍÒÓÏ, ÔÓÒÎÂ ˜Â„Ó Û‡‚ÌÓ-
‚Â¯Ë‚‡ÎË 10 ÏÎ ·ÛÙÂ‡ Ä (10 Ïå íËÒ, 10 Ïå MES,
100 Ïå KCl, ç 7, 10 ÏÎ). ÑÎfl ÛÒÚ‡ÌÂÌËfl ÌÂÒÔÂˆË-
ÙË˜ÂÒÍÓ„Ó Ò‚flÁ˚‚‡ÌËfl ˜ÂÂÁ ÍÓÎÓÌÍÛ ÔÓÔÛÒÍ‡ÎË
500 ÏÍÎ ÎËÔÓÒÓÏ (ÍÓÌˆÂÌÚ‡ˆËfl ÎËÔË‰‡ 10 Ï„/ÏÎ),
ÔË„ÓÚÓ‚ÎÂÌÌ˚ı ËÁ flË˜ÌÓ„Ó ÙÓÒÙ‡ÚË‰ËÎıÓÎËÌ‡, Ë
Á‡ÚÂÏ Â˘Â 10 ÏÎ ·ÛÙÂ‡ Ä. é·˙ÂÏ ÒÛÒÔÂÌÁËË ÎËÔÓ-
ÒÓÏ, ÒÓ‰ÂÊ‡˘Ëı CF, ÒÓÒÚ‡‚ÎflÎ 300 ÏÍÎ (ÍÓÌˆÂÌ-
Ú‡ˆËfl ÎËÔË‰Ó‚ 10 Ï„/ÏÎ). ä ÔÓÎÛ˜ÂÌÌÓÈ ÒÛÒÔÂÌÁËË
ÎËÔÓÒÓÏ ‰Ó·‡‚ÎflÎË ‡ÒÚ‚Ó ÔÂÔÚË‰‡. ÑËÌ‡ÏËÍÛ ‚˚-
ıÓ‰‡ CF ÍÓÌÚÓÎËÓ‚‡ÎË Ì‡ ÙÎÛÓËÏÂÚÂ Hitachi F-
4000 (íÓÍËÓ, üÔÓÌËfl) Ò ‰ÎËÌ‡ÏË ‚ÓÎÌ ‚ÓÁ·ÛÊ‰ÂÌËfl Ë
ËÒÔÛÒÍ‡ÌËfl 490 Ë 520 ÌÏ, ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ (¯ËËÌ‡
Ó·ÂËı ˘ÂÎÂÈ 5 ÌÏ), Ë ‰ÓÎ˛ ‚˚¯Â‰¯Â„Ó Í‡ÒËÚÂÎfl ‚
ÍÓÌÍÂÚÌ˚È ÏÓÏÂÌÚ ‚ÂÏÂÌË ‡ÒÒ˜ËÚ˚‚‡ÎË ÔÓ
ÙÓÏÛÎÂ: 

α (%) = 100(Ff – F0)/(F100 – F0), 

„‰Â F0 Ë Ff fl‚Îfl˛ÚÒfl ÛÓ‚ÌÂÏ ÙÎÛÓÂÒˆÂÌˆËË ‰Ó Ë
ÔÓÒÎÂ ‰Ó·‡‚ÎÂÌËfl ÔÂÔÚË‰‡ ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ, ‡ F100 –
ÁÌ‡˜ÂÌËÂ ÙÎÛÓÂÒˆÂÌˆËË ÔÓÒÎÂ ÔÓÎÌÓ„Ó ‡ÁÛ¯Â-
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ëÚÓËÎÓ‚‡ Ë ‰.

ÌËfl ÎËÔÓÒÓÏ ‰ÂÚÂ„ÂÌÚÓÏ LDAO (Î‡ÛËÎ‰ËÏÂÚËÎ-
‡ÏËÌ-N-ÓÍÒË‰), ‰Ó·‡‚ÎÂÌÌ˚Ï ‰Ó ÍÓÌÂ˜ÌÓÈ ÍÓÌˆÂÌ-
Ú‡ˆËË 2.4% (ÔÓ ‚ÂÒÛ). 

CÔÂÍÚ˚ äÑ. ãËÔÓÒÓÏ˚ ‰Îfl äÑ-ÒÔÂÍÚÓÒÍÓÔËË
„ÓÚÓ‚ËÎË ËÁ ̋ Ú‡ÌÓÎ¸ÌÓ„Ó ‡ÒÚ‚Ó‡ ÎËÔË‰Ó‚ Í‡Í ÓÔË-
Ò‡ÌÓ ‚ ‡·ÓÚÂ [17]. àÒÔÓÎ¸ÁÓ‚‡ÎË DMPC (Sigma),
DOPC (Sigma), DPhPC (Avanti) Ë ÒÓÂ‚˚È ÙÓÒÙ‡ÚË-
‰ËÎıÓÎËÌ S-100 (Lipoid). ëÔÂÍÚ˚ äÑ ËÁÏÂflÎË ÔË
20°ë ÔË ÒÓÓÚÌÓ¯ÂÌËË ÔÂÔÚË‰–ÎËÔË‰, 1 : 40, ÔÓÒÎÂ
Á‡ÔÓÎÌÂÌËfl ÍÓÎ·˚ ‡„ÓÌÓÏ Ë ÚÂÔÎÓ‚ÓÈ ËÌÍÛ·‡ˆËË
ÔË 68°ë ‚ ÚÂ˜ÂÌËÂ 7–8 ˜ Ì‡ ‰ËıÓ„‡ÙÂ Jasco 500 C
Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ‡Á·ÓÌ˚ı Í˛‚ÂÚ (Hellma) Ò ‰ÎË-

ÌÓÈ ÓÔÚË˜ÂÒÍÓ„Ó ÔÛÚË 10–2 ÒÏ. èÂ‰ÒÚ‡‚ÎÂÌÌ˚Â
ÒÔÂÍÚ˚ fl‚Îfl˛ÚÒfl ÛÒÂ‰ÌÂÌÌ˚ÏË ÔÓ ÂÁÛÎ¸Ú‡Ú‡Ï
ÚÂı ÒÍ‡ÌËÓ‚‡ÌËÈ. Ç Í‡˜ÂÒÚ‚Â ·‡ÁÓ‚ÓÈ ÎËÌËË ËÒ-
ÔÓÎ¸ÁÓ‚‡Ì˚ ÒÔÂÍÚ˚ ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Ëı ÎËÔÓÒÓ-
Ï‡Î¸Ì˚ı ÒÛÒÔÂÌÁËÈ ·ÂÁ ÔÂÔÚË‰Ó‚. äÓÏÔ¸˛ÚÂÌ˚È
‡Ì‡ÎËÁ äÑ-ÒÔÂÍÚÓ‚ ÓÒÛ˘ÂÒÚ‚ÎÂÌ Í‡Í ÓÔËÒ‡ÌÓ ‡-
ÌÂÂ [16, 17]. 

ùÎÂÍÚË˜ÂÒÍËÈ ÔÓÚÂÌˆË‡Î Ì‡ ÏÂÏ·‡Ì‡ı ÎËÔÓ-
ÒÓÏ ËÁÏÂflÎË ÔÓ ÙÎÛÓÂÒˆÂÌˆËË Í‡ÒËÚÂÎfl Ò‡Ù‡-
ÌËÌ‡ é (Aldrich) ÒÓ„Î‡ÒÌÓ [26]. åÓÌÓÎ‡ÏÂÎÎflÌ˚Â
ÎËÔÓÒÓÏ˚ ËÁ flË˜ÌÓ„Ó ÙÓÒÙ‡ÚË‰ËÎıÓÎËÌ‡ (Avanti Po-
lar Lipids) ÔË„ÓÚ‡‚ÎË‚‡ÎË, Í‡Í ÓÔËÒ‡ÌÓ ‚˚¯Â, ‚ ‡Ò-
Ú‚ÓÂ 5 Ïå ÙÓÒÙ‡ÚÌÓ„Ó ·ÛÙÂ‡ (pH 7), ÒÓ‰ÂÊ‡˘Â-
„Ó 200 Ïå KCl. ãËÔÓÒÓÏ˚ ‚ ÍÓÌˆÂÌÚ‡ˆËË 0.2 Ï„/ÏÎ
ÒÛÒÔÂÌ‰ËÓ‚‡ÎË ‚ ·ÂÒÍ‡ÎËÂ‚ÓÈ ÒÂ‰Â, ÒÓ‰ÂÊ‡˘ÂÈ
340 Ïå Ò‡ı‡ÓÁÛ, 10 Ïå íËÒ, 10 Ïå MES, pH 7, ‚
ÔËÒÛÚÒÚ‚ËË 1 ÏÍå Ò‡Ù‡ÌËÌ‡ é. îÎÛÓÂÒˆÂÌˆË˛
Í‡ÒËÚÂÎfl ‚ÓÁ·ÛÊ‰‡ÎË ÔË 521 ÌÏ, ÙÎÛÓÂÒˆÂÌˆË˛
Â„ËÒÚËÓ‚‡ÎË ÔË 581 ÌÏ. ä‡Í ·˚ÎÓ ÔÓÍ‡Á‡ÌÓ ‡-
ÌÂÂ, ‚ ˝ÚËı ÛÒÎÓ‚Ëflı ‰Ó·‡‚ÎÂÌËÂ „‡ÏËˆË‰ËÌ‡ ÔË-
‚Ó‰ËÚ Í ÒÛ˘ÂÒÚ‚ÂÌÌÓÏÛ ÓÒÚÛ ÙÎÛÓÂÒˆÂÌˆËË ·Î‡-
„Ó‰‡fl ‡Á‚ËÚË˛ ‰ËÙÙÛÁËÓÌÌÓ„Ó ÔÓÚÂÌˆË‡Î‡
ËÓÌÓ‚ Í‡ÎËfl [27]. 

ê‡ÁÏÂ ˝ËÚÓˆËÚÓ‚ ÓˆÂÌË‚‡ÎË ÔÓ ÓÔÚË˜ÂÒÍÓÈ
ÔÎÓÚÌÓÒÚË ÒÛÒÔÂÌÁËË ÍÎÂÚÓÍ ÔË 650 ÌÏ Ì‡ ÒÔÂÍÚÓ-
ÙÓÚÓÏÂÚÂ Amersham Ultraspec 1100. ùËÚÓˆËÚ˚
‚˚‰ÂÎflÎË ËÁ ÍÓ‚Ë ‰ÓÌÓÓ‚ ÔÛÚÂÏ ̂ ÂÌÚËÙÛ„ËÓ‚‡-
ÌËfl ‚ ÒÂ‰Â 10 Ïå íËÒ, 140 Ïå NaCl, 0.2 Ïå EDTA,
ç 7.4. èÓÒÎÂ ‰Ó·‡‚ÎÂÌËfl ÔÂÔÚË‰Ó‚ ËÁÏÂflÎË ‰ËÌ‡-
ÏËÍÛ ËÁÏÂÌÂÌËfl Ò‚ÂÚÓ‡ÒÒÂflÌËfl ÒÛÒÔÂÌÁËË ˝ËÚÓ-
ˆËÚÓ‚ (Ì‡˜‡Î¸Ì˚È ÛÓ‚ÂÌ¸ ÒÓÒÚ‡‚ÎflÎ ÓÍÓÎÓ 0.15
éÖ650). ÑÎfl ÍÓÌÚÓÎfl ËÒÔÓÎ¸ÁÓ‚‡ÎË ÏÂÎËÚÚËÌ (Sig-

ma), ‰Ó·‡‚ÎÂÌËÂ ÍÓÚÓÓ„Ó ‚ ÒÛ·ÏËÍÓÏÓÎflÌ˚ı
ÍÓÌˆÂÌÚ‡ˆËflı ÔË‚Ó‰ËÎÓ Í ÎËÁËÒÛ ˝ËÚÓˆËÚÓ‚. 

ê‡·ÓÚ‡ ‚˚ÔÓÎÌÂÌ‡ ÔË ÙËÌ‡ÌÒÓ‚ÓÈ ÔÓ‰‰ÂÊÍÂ
êÓÒÒËÈÒÍÓ„Ó ÙÓÌ‰‡ ÙÛÌ‰‡ÏÂÌÚ‡Î¸Ì˚ı ËÒÒÎÂ‰Ó‚‡ÌËÈ
(„‡ÌÚ ‹ 06-04-48523).
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Ion Channels of Various Types Induced in Lipid Membranes by Gramicidin A 
Derivatives Carrying a Cationic Sequence at Their C-Termini

T. B. Stoilovaa, #, E. A. Dutsevab, A. A. Pashkovskayab, S. V. Sycheva, S. I. Koval’chuka, A. A. 
Sobkob, N. S. Egorovaa, E. A. Kotovab, Yu. N. Antonenkob, A. Yu. Surovoia,†, and V. T. Ivanova
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ul. Miklukho-Maklaya 16/10, Moscow, 117997 Russia
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The channel-forming activity of gramicidin A derivatives carrying positively charged amino acid sequences at
their C-termini was studied on planar bilayer lipid membranes and liposomes. We showed previously (FEBS
Lett., 2005, vol. 579, pp. 5247–5252) that, at low concentrations, these peptides form classical cation-selective
pores typical of gramicidin A, whereas, at high concentrations, they form large nonselective pores. The ability
of the peptides to form nonselective pores, which was determined by the efflux of carboxyfluorescein, an or-
ganic dye, from liposomes, decreased substantially as the length of the gramicidin fragment in the series of cat-
ionic analogues was truncated. CD spectra showed that large pores are formed by peptides having both β6.3 sin-
gle-stranded and β5.6 double-stranded helical conformations of the gramicidin fragment, with the C-terminal
cationic sequence being extended. The dimerization of the peptides by the oxidation of the terminal cysteine
promoted the formation of nonselective pores. It was shown that nonselective pores are not formed in mem-
branes of erythrocytes, which may indicate a dependence of the channel-forming ability on the membrane type.
The results may be of interest for the directed synthesis of peptides with antibacterial activity. The English ver-
sion of the paper: Russian Journal of Bioorganic Chemistry, 2007, vol. 33, no. 5; see also http://www.maik.ru.

Key words: gramicidin, cationic analogues; ion channels, nonselective pores; transmembrane amphipathic
peptides


