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1

 

éÒˆËÎflˆËfl ‡Á‚ËÚËfl ÏËÍÓ·Ì˚ı ÔÓÔÛÎflˆËÈ ÔÓ˜-
‚ÂÌÌÓ„Ó ÒÓÓ·˘ÂÒÚ‚‡ ‚ ˆÂÎÓÏ – ıÓÓ¯Ó ËÁ‚ÂÒÚÌ˚È
Ù‡ÍÚ [1, 2]. éÒˆËÎÎflÚÓÌ˚È ÓÒÚ ÔÓÔÛÎflˆËË ÔÓËÒ-
ıÓ‰ËÚ (Ó·ÂÒÔÂ˜Ë‚‡ÂÚÒfl), ‚ ÚÓÏ ̃ ËÒÎÂ, Á‡ Ò˜ÂÚ ÔÓÚÂ·-
ÎÂÌËfl ÔÓ‰ÛÍÚÓ‚ ÓÚÏË‡˛˘Ëı ÏËÍÓ·Ì˚ı ÍÎÂÚÓÍ,
˝ÚÓÚ ÔÓˆÂÒÒ fl‚ÎflÂÚÒfl Ò‡ÏÓÂ„ÛÎËÛÂÏ˚Ï [3]. ÑÎfl
Î‡·Ó‡ÚÓÌ˚ı ÍÛÎ¸ÚÛ ÓÌ ÓÔÂ‰ÂÎflÂÚÒfl Í‡Í Ëı ‚ÚÓ-
Ë˜Ì˚È ÓÒÚ Ì‡ ÔÓÚflÊÂÌËË ‰ÎËÚÂÎ¸ÌÓÈ ÒÚ‡ˆËÓÌ‡-
ÌÓÈ Ù‡Á˚. í‡Í ‰Îfl 

 

Pseudomonas

 

 

 

fluorescens

 

 ÔÓÍ‡Á‡-
Ì˚ Á‡ÍÓÌÓÏÂÌ˚Â ÍÓÎÂ·‡ÌËfl ˜ËÒÎÂÌÌÓÒÚË ÊËÁÌÂ-
ÒÔÓÒÓ·Ì˚ı ÍÎÂÚÓÍ Ë Û„ÎÂÓ‰‡, ÔÓÒÚÛÔ‡˛˘Â„Ó ËÁ
‡‚ÚÓÎËÁËÛ˛˘ÂÈÒfl ·ËÓÏ‡ÒÒ˚, ÔË ‰ÎËÚÂÎ¸ÌÓÏ
ÍÛÎ¸ÚË‚ËÓ‚‡ÌËË (2 ÏÂÒ.) ·‡ÍÚÂËÈ ‚ ÔÂËÓ‰Ë˜Â-
ÒÍÓÏ ÂÊËÏÂ ·ÂÁ ‰ÓÔÓÎÌËÚÂÎ¸ÌÓ„Ó ‚ÌÂÒÂÌËfl ÔËÚ‡-
ÚÂÎ¸Ì˚ı ‚Â˘ÂÒÚ‚. îËÁËÓÎÓ„Ë˜ÂÒÍËÂ ËÎË ̋ ÍÓÎÓ„Ë˜Â-
ÒÍËÂ Ù‡ÍÚÓ˚, ËÌËˆËËÛ˛˘ËÂ ÓÒÚ ·‡ÍÚÂË‡Î¸ÌÓÈ
ÍÛÎ¸ÚÛ˚ ‚ ÔÓÁ‰ÌÂÈ ÒÚ‡ˆËÓÌ‡ÌÓÈ Ù‡ÁÂ ÌÂ ÛÒÚ‡ÌÓ‚-
ÎÂÌ˚, ‡‚ÌÓ Í‡Í Ë ‚ÓÁÏÓÊÌÓÂ Û˜‡ÒÚËÂ ‚ ˝ÚÓÏ ÔÓ-
ˆÂÒÒÂ ‚ÌÛÚËÔÓÔÛÎflˆËÓÌÌÓÈ ‰ËÒÒÓˆË‡ˆËË. ÇÏÂÒÚÂ Ò
ÚÂÏ, ËÁ‚ÂÒÚÌÓ, ˜ÚÓ ‚ ÔÓˆÂÒÒÂ ‡Á‚ËÚËfl ÏËÍÓ·ÌÓÈ
ÍÛÎ¸ÚÛ˚ ÂÂ ÔÓÔÛÎflˆËÓÌÌ˚È ÒÓÒÚ‡‚ ËÁÏÂÌflÂÚÒfl [4].
èÂËÏÛ˘ÂÒÚ‚ÂÌÌ˚È ÓÒÚ ÚÓ„Ó ËÎË ËÌÓ„Ó ‰ËÒÒÓˆË-
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‡ÌÚ‡ (ÍÓÎÓÌË‡Î¸ÌÓ-ÏÓÙÓÎÓ„Ë˜ÂÒÍÓ„Ó ‚‡Ë‡ÌÚ‡) ‚
‡Á‚Ë‚‡˛˘ÂÈÒfl ÍÛÎ¸ÚÛÂ ÓÔÂ‰ÂÎflÂÚÒfl, Ò Ó‰ÌÓÈ ÒÚÓ-
ÓÌ˚, Â„Ó ÔËÚ‡ÚÂÎ¸Ì˚ÏË ÔÓÚÂ·ÌÓÒÚflÏË [5], Ò ‰Û-
„ÓÈ – ÛÒÚÓÈ˜Ë‚ÓÒÚ¸˛ Í ËÁÏÂÌfl˛˘ËÏÒfl ÙËÁËÍÓ-ıË-
ÏË˜ÂÒÍËÏ Ù‡ÍÚÓ‡Ï ÓÍÛÊÂÌËfl (ç Ë ‰.) [6, 7] Ë
ÍÓÌˆÂÌÚ‡ˆËË ‚ÌÂÍÎÂÚÓ˜Ì˚ı ‡ÛÚÓÂ„ÛÎflÚÓÓ‚, ÍÓÌ-
ÚÓÎËÛ˛˘Ëı ÙËÁËÓÎÓ„Ë˜ÂÒÍÛ˛ ‡ÍÚË‚ÌÓÒÚ¸ ÍÎÂ-
ÚÓÍ [8]. èÓÍ‡Á‡ÌÓ, ˜ÚÓ ˜ÂÏ ÌËÊÂ ÔÓÚÂ·ÌÓÒÚ¸ ÍÎÂ-
ÚÓÍ ‚ ÔËÚ‡ÚÂÎ¸Ì˚ı ‚Â˘ÂÒÚ‚‡ı, ÚÂÏ ·ÓÎ¸¯Â ·Û‰ÂÚ Ëı
Û‰ÂÎ¸ÌÓÂ ÍÓÎË˜ÂÒÚ‚Ó ‚ ÒÏÂ¯‡ÌÌ˚ı (ÔÓÎËÍÛÎ¸ÚÛ‡ı)
ÍÛÎ¸ÚÛ‡ı ·‡ÍÚÂËÈ Í ÓÍÓÌ˜‡ÌË˛ ÚÓÙÓÙ‡Á˚, ‚
ÒÚ‡ˆËÓÌ‡ÌÓÈ Ù‡ÁÂ [9]. èËÚ‡ÚÂÎ¸Ì˚Â ÔÓÚÂ·ÌÓÒÚË
Á‡‚ËÒflÚ ÓÚ ÓÒÓ·ÂÌÌÓÒÚÂÈ ÏÂÚ‡·ÓÎËÁÏ‡ ·‡ÍÚÂËÈ.
ë‡‚ÌÂÌËÂ ÙËÁËÓÎÓ„Ó-·ËÓıËÏË˜ÂÒÍËı Ò‚ÓÈÒÚ‚ ÚÂı
‰ËÒÒÓˆË‡ÌÚÓ‚ 

 

P

 

. 

 

aeruginosa

 

 ä2 ÔÓÍ‡Á‡ÎÓ, ˜ÚÓ Û ÌËı
‡ÁÎË˜‡˛ÚÒfl ÔÛÚË ËÒÔÓÎ¸ÁÓ‚‡ÌËfl „Î˛ÍÓÁ˚ Í‡Í
˝ÌÂ„ÂÚË˜ÂÒÍÓ„Ó ÒÛ·ÒÚ‡Ú‡ [10]: Û 

 

R

 

-ÍÎÂÚÓÍ ÔÂÓ·-
Î‡‰‡ÎÓ ‰˚ı‡ÌËÂ, Û å – ·ÓÊÂÌËÂ Ò Ó·‡ÁÓ‚‡ÌËÂÏ
ÏÛ‡‚¸ËÌÓÈ ÍËÒÎÓÚ˚, Û 

 

S

 

-‰ËÒÒÓˆË‡ÌÚ‡ ‚ÓÁÏÓÊÌÓ ÔÂ-
ÂÍÎ˛˜ÂÌËÂ Ò Ó‰ÌÓ„Ó ÔÛÚË ËÒÔÓÎ¸ÁÓ‚‡ÌËfl „Î˛ÍÓÁ˚
Ì‡ ‰Û„ÓÈ [10]. èÓÒÚÓÂÌ‡ ‚‡Ë‡ˆËÓÌÌ‡fl ÏÓ‰ÂÎ¸ ËÁ-
ÏÂÌÂÌËÈ ÔÓÔÛÎflˆËÓÌÌÓ„Ó ÒÓÒÚ‡‚‡ ˝ÚÓ„Ó ¯Ú‡ÏÏ‡ ‚
ÒÚ‡ˆËÓÌ‡ÌÓÈ Ù‡ÁÂ ‡Á‚ËÚËfl Ëı ÒÏÂ¯‡ÌÌ˚ı ÍÛÎ¸ÚÛ
(ËÁ 2 ËÎË 3 ‰ËÒÒÓˆË‡ÌÚÓ‚) ‚ Á‡‚ËÒËÏÓÒÚË ÓÚ Ì‡-

 

ê‡Á‚ËÚËÂ Ë ÔÓÔÛÎflˆËÓÌÌ˚È ÒÓÒÚ‡‚ ÒÏÂ¯‡ÌÌ˚ı (
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Ç ÔÓˆÂÒÒÂ ‰ÎËÚÂÎ¸ÌÓ„Ó ÓÒÚ‡ (375 ˜) ‚ ÔÂËÓ‰Ë˜ÂÒÍÓÏ ÂÊËÏÂ ÒÏÂ¯‡ÌÌÓÈ ÍÛÎ¸ÚÛ˚ 

 

S

 

- Ë 

 

M

 

-‰ËÒÒÓ-
ˆË‡ÌÚÓ‚ 

 

Pseudomonas

 

 

 

aeruginosa

 

 Ì‡ ÏËÌÂ‡Î¸ÌÓÈ ÒÂ‰Â Ò „Î˛ÍÓÁÓÈ ÔÓ‡Ì‡ÎËÁËÓ‚‡Ì˚: ÓÒÚ ÔÓÔÛÎfl-
ˆËË, ÒÓÓÚÌÓ¯ÂÌËÂ ‰ËÒÒÓˆË‡ÌÚÓ‚, ËÁÏÂÌÂÌËÂ ç Ë ÍÓÌˆÂÌÚ‡ˆËfl Â‰ÛˆËÛ˛˘Ëı Ò‡ı‡Ó‚ ‚ ÒÂ‰Â. èÓ-
Í‡Á‡ÌÓ, ˜ÚÓ ‚ ÔÓÁ‰ÌÂÈ ÒÚ‡ˆËÓÌ‡ÌÓÈ Ù‡ÁÂ ÓÒÚ‡ ÍÛÎ¸ÚÛ˚ (100–375 ˜) ‚ÓÁÏÓÊÌ˚ ‰‚‡ ‚‡Ë‡ÌÚ‡ ‡Á-
‚ËÚËfl ÒÓ·˚ÚËÈ. èÂ‚˚È – ËÌÚÂÌÒË‚Ì˚È ‡‚ÚÓÎËÁ ÍÎÂÚÓÍ, ÒÓÔflÊÂÌÌ˚È Ò Á‡˘ÂÎ‡˜Ë‚‡ÌËÂÏ ÒÂ‰˚ Ë
Û‚ÂÎË˜ÂÌËÂÏ ‰ÓÎË å-‰ËÒÒÓˆË‡ÌÚ‡. ÇÚÓÓÈ – Á‡ÍËÒÎÂÌËÂ ÒÂ‰˚, ÒÓÔflÊÂÌÌÓÂ Ò ÓÒˆËÎÎËÛ˛˘ËÏ ‚ÚÓ-
Ë˜Ì˚Ï ÓÒÚÓÏ ÍÛÎ¸ÚÛ˚, ÓÒÛ˘ÂÒÚ‚Îfl˛˘ËÏÒfl, ‚ ÓÒÌÓ‚ÌÓÏ, Á‡ Ò˜ÂÚ å-‰ËÒÒÓˆË‡ÌÚ‡, ËÁÏÂÌÂÌËÂ ˜ËÒ-
ÎÂÌÌÓÒÚË ÍÎÂÚÓÍ ÍÓÚÓÓ„Ó ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ËÁÏÂÌÂÌË˛ ÓÔÚË˜ÂÒÍÓÈ ÔÎÓÚÌÓÒÚË ÍÛÎ¸ÚÛ˚. Ç ̋ ÚÓÏ ‚‡Ë-
‡ÌÚÂ ÓÚÏÂ˜ÂÌÓ ÔÂËÓ‰Ë˜ÂÒÍÓÂ ÔÓfl‚ÎÂÌËÂ ‚ ÒÂ‰Â Â‰ÛˆËÛ˛˘Ëı Ò‡ı‡Ó‚, Ì‡ıÓ‰fl˘ÂÂÒfl ‚ ÔÓÚË‚ÓÙ‡-
ÁÂ ËÁÏÂÌÂÌË˛ ˜ËÒÎÂÌÌÓÒÚË ÍÎÂÚÓÍ å-‰ËÒÒÓˆË‡ÌÚ‡. ê‡ÁÎË˜Ëfl ‚ ÒˆÂÌ‡Ëflı Ë ‡Á‚ËÚËË ÍÛÎ¸ÚÛ

 

P

 

. 

 

aeruginosa

 

 ‚ ÔÓÁ‰ÌÂÈ ÒÚ‡ˆËÓÌ‡ÌÓÈ Ù‡ÁÂ, ÔÓ-‚Ë‰ËÏÓÏÛ, Ó·ÛÒÎÓ‚ÎÂÌ˚ ÙËÁËÓÎÓ„Ó-·ËÓıËÏË˜ÂÒÍËÏË
ÓÒÓ·ÂÌÌÓÒÚflÏË 

 

S

 

- Ë å-‰ËÒÒÓˆË‡ÌÚÓ‚: ‡ÁÎË˜ËflÏË ‚ ÔÛÚflı ËÒÔÓÎ¸ÁÓ‚‡ÌËfl „Î˛ÍÓÁ˚ (‰˚ı‡ÌËÂ ËÎË ·Ó-
ÊÂÌËÂ), ÛÒÚÓÈ˜Ë‚ÓÒÚ¸˛ Í Á‡ÍËÒÎÂÌË˛ ÒÂ‰˚ Ë Ëı ÒËÌÚÂÚË˜ÂÒÍÓÈ ‡ÍÚË‚ÌÓÒÚ¸˛ (ÔÓÚÂÓÎËÚË˜ÂÒÍÓÈ),
ÔÓ‰ÛÍÚË‚ÌÓÒÚ¸˛ ‡ÛÚÓËÌ‰ÛÍÚÓÓ‚.

 

äÎ˛˜Â‚˚Â ÒÎÓ‚‡

 

: ÔÓÁ‰Ìflfl ÒÚ‡ˆËÓÌ‡Ì‡fl Ù‡Á‡, ‚ÚÓË˜Ì˚È ÓÒÚ, 

 

Pseudomonas

 

 

 

aeruginosa

 

, 

 

S

 

- Ë 

 

M

 

-‰ËÒ-
ÒÓˆË‡ÌÚ˚, ÔÓÔÛÎflˆËÓÌÌ˚È ÒÓÒÚ‡‚ ÍÛÎ¸ÚÛ˚.
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ê‡Á‚ËÚËÂ Ë ÔÓÔÛÎflˆËÓÌÌ˚È ÒÓÒÚ‡‚ ÒÏÂ¯‡ÌÌ˚ı (S + M) ÍÛÎ¸ÚÛ
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˜‡Î¸ÌÓÈ ÍÓÌˆÂÌÚ‡ˆËË ÓÒÌÓ‚Ì˚ı ·ËÓ„ÂÌÌ˚ı ˝ÎÂ-
ÏÂÌÚÓ‚ ‚ ÒÂ‰Â [11]. é‰Ì‡ÍÓ, ‚ÓÁÏÓÊÌ‡fl ÓÎ¸ ‰ËÒÒÓ-
ˆË‡ÚË‚Ì˚ı ÔÂÂıÓ‰Ó‚ ‚ ÏËÍÓ·ÌÓÈ ÍÛÎ¸ÚÛÂ ‚ ÔÓÁ‰-
ÌÂÈ ÒÚ‡ˆËÓÌ‡ÌÓÈ Ù‡ÁÂ, ÒÓÔflÊÂÌÌ‡fl Ò ÂÂ
‚ÚÓË˜Ì˚Ï ÓÒÚÓÏ ËÎË ‡Î¸ÚÂÌ‡ÚË‚Ì˚Ï ‚‡Ë‡ÌÚÓÏ
‡Á‚ËÚËfl – ‡‚ÚÓÎËÁÓÏ ÍÛÎ¸ÚÛ˚, ÌÂ ‡ÒÒÏ‡ÚË‚‡-
Î‡Ò¸.

ñÂÎ¸˛ Ì‡ÒÚÓfl˘Â„Ó ËÒÒÎÂ‰Ó‚‡ÌËfl ·˚ÎÓ ËÁÛ˜ÂÌËÂ
ËÁÏÂÌÂÌËÈ ÔÓÔÛÎflˆËÓÌÌÓ„Ó ÒÓÒÚ‡‚‡ ÒÏÂ¯‡ÌÌ˚ı
ÍÛÎ¸ÚÛ 

 

S

 

- Ë å-‰ËÒÒÓˆË‡ÌÚÓ‚ 

 

P

 

. 

 

aeruginosa

 

 ‚ ÛÒÎÓ‚Ë-
flı Ëı ‰ÎËÚÂÎ¸ÌÓ„Ó (375 ̃ ) ÓÒÚ‡ ‚ ÔÂËÓ‰Ë˜ÂÒÍÓÏ Â-
ÊËÏÂ ·ÂÁ ‚ÌÂÒÂÌËfl ‰ÓÔÓÎÌËÚÂÎ¸Ì˚ı ËÒÚÓ˜ÌËÍÓ‚ ÔË-
Ú‡ÌËfl.

 

å‡ÚÂË‡Î˚ Ë ÏÂÚÓ‰˚ 
ËÒÒÎÂ‰Ó‚‡ÌËfl

 

é·˙ÂÍÚÓÏ ËÒÒÎÂ‰Ó‚‡ÌËfl ·˚ÎË 

 

S

 

- Ë å-‰ËÒÒÓˆË-
‡ÌÚ˚ ¯ËÓÍÓ ‡ÒÔÓÒÚ‡ÌÂÌÌÓÈ ‚ ÔËÓ‰Â ·‡ÍÚÂ-
ËË 

 

P

 

. 

 

aeruginosa

 

 ä2. òÚ‡ÏÏ ‚˚‰ÂÎÂÌ ËÁ ÔÎ‡ÒÚÓ-
‚˚ı ‚Ó‰ ÒË·ËÒÍÓ„Ó ÌÂÙÚflÌÓ„Ó ÏÂÒÚÓÓÊ‰ÂÌËfl.
Å‡ÍÚÂËË ‚˚‡˘Ë‚‡ÎË Ì‡ ÏËÌÂ‡Î¸ÌÓÈ ÒÂ‰Â ÒÎÂ-
‰Û˛˘Â„Ó ÒÓÒÚ‡‚‡ („/Î): „Î˛ÍÓÁ‡ – 20, ‡ÁÓÚÌÓÍËÒ-
Î˚È Ì‡ÚËÈ – 5, Ì‡ÚËÈ ÙÓÒÙÓÌÓÍËÒÎ˚È Ó‰ÌÓÁ‡-
ÏÂ˘ÂÌÌ˚È – 0.5, ıÎÓËÒÚ˚È Í‡ÎËÈ – 0.6, ÒÂÌÓÍËÒ-
Î˚È Ï‡„ÌËÈ – 0.2, ç 7.2. äÛÎ¸ÚÛ˚ ‚˚‡˘Ë‚‡ÎË
‚ ÔÓ·ËÍ‡ı Ì‡ 50 ÏÎ Ò 10 ÏÎ ÒÂ‰˚, Ì‡ Í‡˜‡ÎÍÂ
(180 Ó·/ÏËÌ), ÔË ÚÂÏÔÂ‡ÚÛÂ 30°ë ‚ ÚÂ˜ÂÌËÂ 375 ˜.
Ç Í‡˜ÂÒÚ‚Â ÔÓÒÂ‚ÌÓ„Ó Ï‡ÚÂË‡Î‡ ËÒÔÓÎ¸ÁÓ‚‡ÎË
ÍÎÂÚÍË Ó‰ÌÓÒÛÚÓ˜Ì˚ı ÍÛÎ¸ÚÛ ‰ËÒÒÓˆË‡ÌÚÓ‚ ÔÒÂ‚-
‰ÓÏÓÌ‡‰, ‚˚‡˘ÂÌÌ˚ı Ì‡ ‡„‡ËÁÓ‚‡ÌÌÓÈ ÒÂ‰Â
(åèÅ + ÒÛÒÎÓ, 1 : 1) Ë ÒÛÒÔÂÌ‰ËÓ‚‡ÌÌ˚ı ‰Ó ÔÎÓÚ-
ÌÓÒÚË 10

 

9

 

 ÍÎÂÚÓÍ ‚ ÏÎ ÔÓ ÒÚ‡Ì‰‡ÚÛ ÏÛÚÌÓÒÚË.
àÌÓÍÛÎflÚ ‚ÌÓÒËÎË ‚ ÍÓÎË˜ÂÒÚ‚Â 3% ÔÓ Ó·˙ÂÏÛ. 

êÓÒÚ ·‡ÍÚÂËÈ ÓˆÂÌË‚‡ÎË ÌÂÙÂÎÓÏÂÚË˜ÂÒÍË
(îùä-56å, ÙËÎ¸Ú ‹ 6). èÓÍ‡Á‡ÌËfl ÌÂÙÂÎÓÏÂÚ‡
‰Îfl Û‰Ó·ÒÚ‚‡ ‡Ò˜ÂÚÓ‚ ÛÏÌÓÊ‡ÎË Ì‡ 100. óËÒÎÂÌ-
ÌÓÒÚ¸ ÍÎÂÚÓÍ (‚ ÏÎ) ÓÔÂ‰ÂÎflÎË Í‡Í ÓÔËÒ‡ÌÓ ‚ ‡-
·ÓÚÂ [4]. ëÓÓÚÌÓ¯ÂÌËÂ ‰ËÒÒÓˆË‡ÌÚÓ‚ (‚ %) ‚ ÔÓÔÛ-
ÎflˆËË ÓÔÂ‰ÂÎflÎË ÔÓÒÎÂ ‡ÒÒÂ‚‡ ÔÓ· ÍÛÎ¸ÚÛ Ì‡
‡„‡ËÁÓ‚‡ÌÌÛ˛ ÒÂ‰Û (åèÅ 

 

+

 

 ÒÛÒÎÓ, 1 : 1). ÇÂÎË˜Ë-
ÌÛ ç ÒÂ‰˚ ËÁÏÂflÎË ÏËÍÓÔÓÚÂÌˆËÓÏÂÚÓÏ

 

Checker

 

 (“

 

HANNA

 

 

 

Instrument

 

”). äÓÌˆÂÌÚ‡ˆË˛ Â-
‰ÛˆËÛ˛˘Ëı Ò‡ı‡Ó‚ ‚ ÒÂ‰Â ÓÔÂ‰ÂÎflÎË Ò ÔÓÏÓ-
˘¸˛ ËÌ‰ËÍ‡ÚÓ‡ (“ÑË‡„Î˛Í”). é·˘Û˛ ‚ÌÂÍÎÂÚÓ˜-
ÌÛ˛ ÔÓÚÂÓÎËÚË˜ÂÒÍÛ˛ ‡ÍÚË‚ÌÓÒÚ¸ ÓÔÂ‰ÂÎflÎË
ÏÓ‰ËÙËˆËÓ‚‡ÌÌ˚Ï ÏÂÚÓ‰ÓÏ ÄÌÒÓÌ‡ [12] Ò ËÒ-
ÔÓÎ¸ÁÓ‚‡ÌËÂÏ ‚ Í‡˜ÂÒÚ‚Â ÒÛ·ÒÚ‡Ú‡ Í‡ÁÂËÌ‡ (ÔË
ç 6.7 Ë 8.5) Ë „ÂÏÓ„ÎÓ·ËÌ‡ (ÔË ç 4.3). á‡ Â‰ËÌË-
ˆÛ ÔÓÚÂÓÎËÚË˜ÂÒÍÓÈ ‡ÍÚË‚ÌÓÒÚË (èÄ) ÔËÌËÏ‡ÎË
Ú‡ÍÓÂ ÍÓÎË˜ÂÒÚ‚Ó ÙÂÏÂÌÚ‡ (‚ ÏÎ), ÍÓÚÓÓÂ Á‡ Ó‰-
ÌÛ ÏËÌÛÚÛ ‚˚Ò‚Ó·ÓÊ‰‡ÂÚ 1 ÏÍ„ ÚËÓÁËÌ‡. 

ç‡ „‡ÙËÍ‡ı Ë ‚ Ú‡·ÎËˆÂ ÔË‚Â‰ÂÌ˚ ÒÂ‰ÌËÂ
‰‡ÌÌ˚Â ËÁ ÂÁÛÎ¸Ú‡ÚÓ‚ ÚÂı ÓÔ˚ÚÓ‚ Ò ÚÂÏfl ÔÓ-
‚ÚÓÌÓÒÚflÏË ‚ Í‡Ê‰ÓÏ. 

 

êÂÁÛÎ¸Ú‡Ú˚ 

 

èÂËÓ‰Ë˜ÂÒÍÓÂ ÍÛÎ¸ÚË‚ËÓ‚‡ÌËÂ ÒÏÂ¯‡ÌÌ˚ı
ÍÛÎ¸ÚÛ 

 

S

 

- Ë å-‰ËÒÒÓˆË‡ÌÚÓ‚ 

 

P

 

. 

 

aeruginosa

 

 ä2
ÔÓ‚Ó‰ËÎË ‚ ÚÂ˜ÂÌËÂ 375 ˜ ·ÂÁ ‰ÓÔÓÎÌËÚÂÎ¸ÌÓ„Ó
‚ÌÂÒÂÌËfl ‚ ÒÂ‰Û ÔËÚ‡ÚÂÎ¸Ì˚ı ‚Â˘ÂÒÚ‚. Ç ÔÓÒÂ‚-
ÌÓÏ Ï‡ÚÂË‡ÎÂ ‰ËÒÒÓˆË‡ÌÚ˚ ÔËÒÛÚÒÚ‚Ó‚‡ÎË ‚ ÒÓ-
ÓÚÌÓ¯ÂÌËË 

 

S

 

 : 

 

M

 

 = 40 : 60%. Ç ÔÂ‚˚Â 50 ˜ ÍÛÎ¸-
ÚË‚ËÓ‚‡ÌËfl (ËÒ. 1, 2) Ì‡·Î˛‰‡ÎËÒ¸: ËÌÚÂÌÒË‚ÌÓÂ
‡ÁÏÌÓÊÂÌËÂ ·‡ÍÚÂËÈ (Û‚ÂÎË˜ÂÌËÂ éè ÍÛÎ¸ÚÛ),
ÛÏÂÌ¸¯ÂÌËÂ ‚ ÔÓÔÛÎflˆËË ‰ÓÎË ·ÓÎÂÂ ÏÂ‰ÎÂÌÌÓ
‡ÒÚÛ˘Â„Ó å-‰ËÒÒÓˆË‡ÌÚ‡, ÔÓÚÂ·ÎÂÌËÂ „Î˛ÍÓ-
Á˚, ÒÌËÊÂÌËÂ ç ÒÂ‰˚ ‰Ó 5.5. ä 75 ̃  ÓÒÚ‡ ‚ ÍÛÎ¸-

 

èÓÚÂÓÎËÚË˜ÂÒÍ‡fl ‡ÍÚË‚ÌÓÒÚ¸ (èÄ) S- Ë å-‰ËÒÒÓˆË‡Ì-
ÚÓ‚ 

 

Pseudomonas aeruginosa

 

 ÔË ‡ÁÌ˚ı ÁÌ‡˜ÂÌËflı ç

ÑËÒÒÓˆË‡ÌÚ ç èÄ, Â‰/ÏÎ èÄ, Â‰/ÍÎ

S 4.3 16.7 0.9

6.7 24.1 1.3

8.5 18.4 1.0

M 4.3 11.8 1.7

6.7 23.1 3.3

8.5 32.0 4.6
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êËÒ. 1.

 

 ÑËÌ‡ÏËÍ‡ ÓÒÚ‡ Ë ÒÓÒÚ‡‚‡ ÔÓÔÛÎflˆËË ÒÏÂ¯‡Ì-
ÌÓÈ ÍÛÎ¸ÚÛ˚ 

 

S

 

- Ë å-‰ËÒÒÓˆË‡ÌÚÓ‚ 

 

P

 

. 

 

aeruginosa

 

 ‚ ‚‡-
Ë‡ÌÚÂ ‡‚ÚÓÎËÁ‡ ÍÛÎ¸ÚÛ ‚ ÔÓÁ‰ÌÂÈ ÒÚ‡ˆËÓÌ‡ÌÓÈ Ù‡-
ÁÂ: 

 

1

 

 – ÓÔÚË˜ÂÒÍ‡fl ÔÎÓÚÌÓÒÚ¸ ÍÛÎ¸ÚÛ˚ (éè 

 

×

 

 100);

 

2

 

 

 

− 

 

‰ÓÎfl å-‰ËÒÒÓˆË‡ÌÚ‡ ‚ ÔÓÔÛÎflˆËË, %; 

 

3

 

 – ç ÒÂ‰˚;

 

4

 

 – ÒÓ‰ÂÊ‡ÌËÂ Â‰ÛˆËÛ˛˘Ëı Ò‡ı‡Ó‚, Ï„% (‚ ÔÂÂ-
Ò˜ÂÚÂ Ì‡ „Î˛ÍÓÁÛ). 



 

320
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åËÎ¸ÍÓ 

 

Ë ‰

 

.

 

ÚÛ‡ı Ì‡Í‡ÔÎË‚‡ÎÓÒ¸ Ï‡ÍÒËÏ‡Î¸ÌÓÂ ÍÓÎË˜ÂÒÚ‚Ó
·ËÓÏ‡ÒÒ˚, ÒÓÓÚÌÓ¯ÂÌËÂ ‰ËÒÒÓˆË‡ÌÚÓ‚ ‚˚‡‚ÌË-
‚‡ÎÓÒ¸ (1 : 1), ˜ÚÓ ÒÓ„Î‡ÒÛÂÚÒfl Ò ÏÓ‰ÂÎ¸Ì˚ÏË ‡Ò-
˜ÂÚ‡ÏË [11], ÒÂ‰‡ ÔÓ‰˘ÂÎ‡˜Ë‚‡Î‡Ò¸ ‰Ó ç 7.0–
7.3, „Î˛ÍÓÁ‡ ËÒ˜ÂÔ˚‚‡Î‡Ò¸. 

ç‡˜ËÌ‡fl Ò 75 ˜ ÓÒÚ‡ ‡Á‚ËÚËÂ ÒÏÂ¯‡ÌÌ˚ı ÍÛÎ¸-
ÚÛ 

 

P

 

. 

 

aeruginosa

 

 ÔÓıÓ‰ËÎÓ ÔÓ ‰‚ÛÏ ‡ÁÎË˜Ì˚Ï ÒˆÂ-
Ì‡ËflÏ. Ç ÔÂ‚ÓÏ ‚‡Ë‡ÌÚÂ (ËÒ. 1) ç ÒÂ‰˚ ÔÓ-
‰ÓÎÊ‡Î ‚ÓÁ‡ÒÚ‡Ú¸, ÒÂ‰‡ Á‡˘ÂÎ‡˜Ë‚‡Î‡Ò¸, ÍÛÎ¸-
ÚÛ‡ ·ÂÁ Â„ËÒÚËÛÂÏÓÈ ÒÚ‡ˆËÓÌ‡ÌÓÈ Ù‡Á˚
ÔÂÂıÓ‰ËÎ‡ ‚ Ù‡ÁÛ ÓÚÏË‡ÌËfl. ç‡˜‡ÎÓ Ù‡Á˚ ÓÚ-
ÏË‡ÌËfl (75–100 ˜) ÔÓıÓ‰ËÎÓ, ‚ ÓÒÌÓ‚ÌÓÏ, Á‡
Ò˜ÂÚ ‡‚ÚÓÎËÁ‡ ÍÎÂÚÓÍ å-‰ËÒÒÓˆË‡ÌÚ‡, Û‰ÂÎ¸Ì‡fl ‰Ó-
Îfl ÍÓÚÓÓ„Ó ÒÌËÁËÎ‡Ò¸ ‰Ó 10–15%, ‚ ÔÓÔÛÎflˆËË ‰ÓÏË-
ÌËÛ˛˘ËÏ ÒÚ‡ÌÓ‚ËÎÒfl 

 

S

 

-‰ËÒÒÓˆË‡ÌÚ (85–90%). ç‡-
˜ËÌ‡fl Ò 100 ˜ ÓÒÚ‡ Ì‡·Î˛‰‡ÎÒfl ËÌÚÂÌÒË‚Ì˚È ‡‚ÚÓ-
ÎËÁ ÍÛÎ¸ÚÛ˚: Á‡ ÔÂËÓ‰ 100–125 ˜ éè ÍÛÎ¸ÚÛ˚
ÛÏÂÌ¸¯ËÎ‡Ò¸ ‚ 2 ‡Á‡, Á‡˘ÂÎ‡˜Ë‚‡ÌËÂ ÒÂ‰˚ ÔÓ‰ÛÍ-
Ú‡ÏË ‡‚ÚÓÎËÁ‡ ÔÓ‰ÓÎÊ‡ÎÓÒ¸, Í 125 ˜ ÁÌ‡˜ÂÌËfl ç
ÒÓÒÚ‡‚ËÎË 9.0–9.5. á‡ÚÂÏ ÒÍÓÓÒÚ¸ ‡‚ÚÓÎËÁ‡ ÒÌËÊ‡-
Î‡Ò¸, ç ÒÂ‰˚ ÒÚ‡·ËÎËÁËÓ‚‡ÎÒfl. ÇÂÒ¸ ÔÂËÓ‰ ËÌ-
ÚÂÌÒË‚ÌÓ„Ó ÓÚÏË‡ÌËfl ÍÛÎ¸ÚÛ˚ ÔÓıÓ‰ËÎ, ‚ ÓÒÌÓ‚-
ÌÓÏ, Á‡ Ò˜ÂÚ ÍÎÂÚÓÍ 

 

S

 

-‰ËÒÒÓˆË‡ÌÚ‡, ‰ÓÎfl ÍÎÂÚÓÍ
å-ÚËÔ‡ Û‚ÂÎË˜ËÎ‡Ò¸ ‰Ó 75–85%. ç‡˜ËÌ‡fl Ò 275 ˜

ÒÓÒÚÓflÌËÂ ÍÛÎ¸ÚÛ˚ ÒÚ‡·ËÎËÁËÓ‚‡ÎÓÒ¸, ‚ ÔÓÒÎÂ‰-
ÌËÂ 100 ˜ Ì‡·Î˛‰ÂÌËÈ (275–375 ˜) Â„ËÒÚËÛÂÏ˚Â
Ô‡‡ÏÂÚ˚ Ô‡ÍÚË˜ÂÒÍË ÌÂ ËÁÏÂÌflÎËÒ¸, Ì‡·Î˛‰ÂÌËfl
·˚ÎË ÔÂÍ‡˘ÂÌ˚. éÒÚ‡‚¯ËÂÒfl ËÌÚ‡ÍÚÌ˚ÏË ÍÎÂÚ-
ÍË, ‚ÂÓflÚÌÓ, ÔÂÂıÓ‰ËÎË ‚ ‡Ì‡·ËÓÚË˜ÂÒÍÓÂ ÒÓÒÚÓfl-
ÌËÂ, Ëı ÔÓÎËÙÂ‡ÚË‚Ì‡fl ÒÔÓÒÓ·ÌÓÒÚ¸ (˜ËÒÎÓ äéÖ)
ÒÓı‡ÌflÎ‡Ò¸.

ç‡ ËÒ. 2 ÔÂ‰ÒÚ‡‚ÎÂÌ˚ ÛÒÂ‰ÌÂÌÌ˚Â ‰‡ÌÌ˚Â
‰Û„ÓÈ ÒÂËË ÓÔ˚ÚÓ‚, ‚ ÍÓÚÓ˚ı ‡Á‚ËÚËÂ ÒÏÂ¯‡Ì-
Ì˚ı ÍÛÎ¸ÚÛ 

 

P

 

. 

 

aeruginosa

 

 ‚ ÔÓÁ‰ÌÂÈ ÒÚ‡ˆËÓÌ‡ÌÓÈ
Ù‡ÁÂ ËÏÂÎÓ ÔËÌˆËÔË‡Î¸ÌÓ ËÌÓÈ ı‡‡ÍÚÂ – Ì‡·Î˛-
‰‡ÎÒfl ÓÒˆËÎÎËÛ˛˘ËÈ ‚ÚÓË˜Ì˚È ÓÒÚ ·‡ÍÚÂËÈ.
Ö˘Â ‡Á ÓÚÏÂÚËÏ, ˜ÚÓ ‚ ÚÓÙÓÙ‡ÁÂ ÓÒÚ‡ ÍÛÎ¸ÚÛ
ÔÂ‚ÓÈ Ë ‚ÚÓÓÈ ÒÂËË ÓÔ˚ÚÓ‚ ‡ÁÎË˜ËÈ ÏÂÊ‰Û ÌË-
ÏË ‚ ÓÒÚÓ‚˚ı ı‡‡ÍÚÂËÒÚËÍ‡ı ÌÂ ·˚ÎÓ (ËÒ. 1, 2).

êÂÁÍËÂ ÓÚÎË˜Ëfl Ì‡˜‡ÎË ‚˚fl‚ÎflÚ¸Òfl ‚ Ì‡˜‡ÎÂ Ù‡-
Á˚ ÓÚÏË‡ÌËfl. Ç ÍÛÎ¸ÚÛ‡ı, ‡Á‚Ë‚‡˛˘ËıÒfl ÔÓ ‚ÚÓ-
ÓÏÛ ÒˆÂÌ‡Ë˛ (ËÒ. 2), ‚ ÔÂËÓ‰ ÓÚ 100 ‰Ó 150 ˜ Ó-
ÒÚ‡ ÒÂ‰‡ Á‡ÍËÒÎflÎ‡Ò¸ (‚ ÔÂ‚ÓÏ ‚‡Ë‡ÌÚÂ ÓÒÚ‡
ÒÂ‰‡ Á‡˘ÂÎ‡˜Ë‚‡Î‡Ò¸), Ó‰ÌÓ‚ÂÏÂÌÌÓ ‚ ÒÂ‰Â Ì‡-
˜‡ÎË Ì‡Í‡ÔÎË‚‡Ú¸Òfl Â‰ÛˆËÛ˛˘ËÂ Ò‡ı‡‡ (‰Ó
150–170 Ï„ %). ëÍÓÓÒÚ¸ ÓÚÏË‡ÌËfl ÍÎÂÚÓÍ ·˚Î‡
ÒÛ˘ÂÒÚ‚ÂÌÌÓ ÌËÊÂ (éè ÒÌËÁËÎ‡Ò¸ Ì‡ 30%), ˜ÂÏ ‚
ÔÂ‚ÓÏ ‚‡Ë‡ÌÚÂ (éè ÒÌËÁËÎ‡Ò¸ Ì‡ 50%). Ç ÔÂË-
Ó‰ ËÌÚÂÌÒË‚ÌÓ„Ó ‡‚ÚÓÎËÁ‡ ÔÓÔÛÎflˆËË (100–150 ˜),
‚ ÓÒÌÓ‚ÌÓÏ, ÓÚÏË‡ÎË ÍÎÂÚÍË å-ÚËÔ‡ (‚ ÔÂ‚ÓÏ ‚‡-
Ë‡ÌÚÂ – ÍÎÂÚÍË 

 

S

 

-ÚËÔ‡). Ç ÔÂËÓ‰ 150–225 ˜ ÓÒÚ‡
ÔË ÒÚ‡·ËÎ¸ÌÓ ÌËÁÍÓÏ ç (4.0–4.5) Ì‡·Î˛‰‡Î‡Ò¸
ÔÂ‚‡fl ‚ÓÎÌ‡ ‚ÚÓË˜ÌÓ„Ó ÓÒÚ‡ – ÔÓ‚˚¯ÂÌËÂ éè
ÍÛÎ¸ÚÛ˚ Á‡ Ò˜ÂÚ Û‚ÂÎË˜ÂÌËfl ˜ËÒÎÂÌÌÓÒÚË ÍÎÂÚÓÍ
å-‰ËÒÒÓˆË‡ÌÚ‡ ÔË ÔÓÚÂ·ÎÂÌËË Ò‡ı‡Ó‚. í‡ÍËÂ ÊÂ
Á‡ÍÓÌÓÏÂÌÓÒÚË ·˚ÎË ı‡‡ÍÚÂÌ˚ ‰Îfl ‰‚Ûı ÔÓÒÎÂ-
‰Û˛˘Ëı ‚ÓÎÌ ‚ÚÓË˜ÌÓ„Ó ÓÒÚ‡. éÚÏÂÚËÏ, ˜ÚÓ Í‡Í
‚ÚÓË˜Ì˚È ÓÒÚ ÍÛÎ¸ÚÛ˚, Ú‡Í Ë ÔÂËÓ‰Ë˜ÂÒÍÓÂ ÓÚ-
ÏË‡ÌËÂ ÍÎÂÚÓÍ ‚ ËÌÚÂ‚‡ÎÂ ÓÚ 150 ‰Ó 375 ˜ ÔÓıÓ-
‰ËÎË, ‚ ÓÒÌÓ‚ÌÓÏ, Á‡ Ò˜ÂÚ å-‰ËÒÒÓˆË‡ÌÚ‡, Ú‡Í Í‡Í ËÁ-
ÏÂÌÂÌËfl éè ÍÛÎ¸ÚÛ˚ Ë Û‰ÂÎ¸ÌÓÈ ‰ÓÎË å-ÍÎÂÚÓÍ ‚
ÔÓÔÛÎflˆËË (äéÖ) ÒÓ‚Ô‡‰‡ÎË ‚Ó ‚ÂÏÂÌË Ë ÔÓ ‡ÏÔÎË-
ÚÛ‰Â. éÚÏÂÚËÏ Ú‡ÍÊÂ, ˜ÚÓ ‚ÓÁÓ·ÌÓ‚ÎÂÌË˛ ÓÒÚ‡
ÍÛÎ¸ÚÛ˚ (150–200 ˜; 225–275 ˜; 325–375 ˜) ÔÂ‰¯Â-
ÒÚ‚Ó‚‡ÎÓ ÔÓfl‚ÎÂÌËÂ ‚ ÒÂ‰Â Â‰ÛˆËÛ˛˘Ëı Ò‡ı‡Ó‚,
Â‡ÎËÁÛÂÏ˚ı ‚ ÂÁÛÎ¸Ú‡ÚÂ ‡‚ÚÓÎËÁ‡ ˜‡ÒÚË ÍÎÂÚÓÍ
ÔÓÔÛÎflˆËË (ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ ‚ ÔÂËÓ‰˚ 100–125 ˜;
200–225 ˜; 275–325 ˜).

ÑÎfl Ó·˙flÒÌÂÌËfl ÔÓÎÛ˜ÂÌÌ˚ı ÂÁÛÎ¸Ú‡ÚÓ‚ ÒÎÂ‰Û-
ÂÚ ÔË‚ÎÂ˜¸ Â˘Â Ó‰ËÌ ·ÎÓÍ ‰‡ÌÌ˚ı. í‡Í Í‡Í ÍÛÎ¸ÚÛ-
˚ 

 

P

 

. 

 

aeruginosa

 

 ‡Á‚Ë‚‡ÎËÒ¸ ‚ ÔÂËÓ‰Ë˜ÂÒÍÓÏ ÂÊË-
ÏÂ ·ÂÁ ‰ÓÔÓÎÌËÚÂÎ¸ÌÓ„Ó ‚ÌÂÒÂÌËfl ÔËÚ‡ÚÂÎ¸Ì˚ı ‚Â-
˘ÂÒÚ‚, Ëı ‚ÚÓË˜Ì˚È ÓÒÚ ‚ ÔÓÁ‰ÌÂÈ ÒÚ‡ˆËÓÌ‡ÌÓÈ
Ù‡ÁÂ ÏÓ„ ·˚Ú¸ Ó·ÂÒÔÂ˜ÂÌ ÚÓÎ¸ÍÓ ÔÓÒÚÛÔÎÂÌËÂÏ ÔË-
Ú‡ÚÂÎ¸Ì˚ı ‚Â˘ÂÒÚ‚ ËÁ ‡‚ÚÓÎËÁ‡Ú‡, Ó·‡ÁÛ˛˘Â„ÓÒfl
ÔË ÓÚÏË‡ÌËË ˜‡ÒÚË ÍÎÂÚÓÍ ÔÓÔÛÎflˆËË. èÛÒÍÓ‚‡fl
ÓÎ¸ ‚ ÔÓˆÂÒÒ‡ı ‡‚ÚÓÎËÚË˜ÂÒÍÓÈ ‰ÂÒÚÛÍˆËË ÍÎÂ-
ÚÓÍ ÓÚ‚Ó‰ËÚÒfl ÔÓÚÂËÌ‡Á‡Ï, ÔÓ‰ÛÍÚË‚ÌÓÒÚ¸ ÍÓÚÓ-
˚ı Û ‰ËÒÒÓˆË‡ÌÚÓ‚ ÏÓÊÂÚ ‡ÁÎË˜‡Ú¸Òfl [4, 6, 13, 14],
‡ Ëı ‡ÍÚË‚ÌÓÒÚ¸ Á‡‚ËÒËÚ ÓÚ ÙËÁËÍÓ-ıËÏË˜ÂÒÍËı Ô‡-
‡ÏÂÚÓ‚ ÒÂ‰˚, ‚ ÚÓÏ ˜ËÒÎÂ, ç. 
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êËÒ. 2.

 

 ÑËÌ‡ÏËÍ‡ ÓÒÚ‡ Ë ÒÓÒÚ‡‚‡ ÔÓÔÛÎflˆËË ÒÏÂ¯‡Ì-
ÌÓÈ ÍÛÎ¸ÚÛ˚ 

 

S

 

- Ë å-‰ËÒÒÓˆË‡ÌÚÓ‚ 

 

P

 

. 

 

aeruginosa

 

 ‚ ‚‡-
Ë‡ÌÚÂ ÓÒˆËÎÎflˆËÈ ‚ÚÓË˜ÌÓ„Ó ÓÒÚ‡ ÍÛÎ¸ÚÛ˚. é·Ó-
ÁÌ‡˜ÂÌËfl Í‡Í Ì‡ ËÒ. 1.
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ê‡Á‚ËÚËÂ Ë ÔÓÔÛÎflˆËÓÌÌ˚È ÒÓÒÚ‡‚ ÒÏÂ¯‡ÌÌ˚ı (S + M) ÍÛÎ¸ÚÛ
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Ç Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚÂ ˝ÍÒÔÂËÏÂÌÚ˚ ÔÎ‡ÌËÓ‚‡-
ÎË ËÒıÓ‰fl ËÁ ÚÓ„Ó, ˜ÚÓ Ó‰ÌËÏ ËÁ ÒÛ˘ÂÒÚ‚ÂÌÌ˚ı ‡Á-
ÎË˜ËÈ ‚ ÒÚ‡ÚÂ„Ëflı ‡Á‚ËÚËfl ÍÛÎ¸ÚÛ 

 

P

 

. 

 

aeruginosa

 

‚ ÔÓÁ‰ÌÂÈ ÒÚ‡ˆËÓÌ‡ÌÓÈ Ù‡ÁÂ (Ù‡ÁÂ ÓÚÏË‡ÌËfl) fl‚-
ÎflÂÚÒfl ÛÓ‚ÂÌ¸ ç. Ç Ì‡¯Ëı ËÒÒÎÂ‰Ó‚‡ÌËflı ÔÓ-
ÚÂÓÎËÚË˜ÂÒÍÛ˛ ‚ÌÂÍÎÂÚÓ˜ÌÛ˛ ‡ÍÚË‚ÌÓÒÚ¸ ‚ ÍÛÎ¸-
ÚÛ‡ı 

 

S

 

- Ë å-‰ËÒÒÓˆË‡ÌÚÓ‚ ‚ ÒÚ‡ˆËÓÌ‡ÌÓÈ Ù‡ÁÂ
ÓÔÂ‰ÂÎflÎË ÔË ‡ÁÌ˚ı ÁÌ‡˜ÂÌËflı ç (Ú‡·ÎËˆ‡).
èË ÌËÁÍËı ÁÌ‡˜ÂÌËflı ç Ì‡Ë·ÓÎ¸¯ÂÈ ÔÓÚÂÓÎË-
ÚË˜ÂÒÍÓÈ ‡ÍÚË‚ÌÓÒÚ¸˛ ‚ ‡Ò˜ÂÚÂ Ì‡ Ó·˙ÂÏ (1 ÏÎ)
Ó·Î‡‰‡Î 

 

S

 

-‰ËÒÒÓˆË‡ÌÚ, ‚ ˘ÂÎÓ˜Ì˚ı ÛÒÎÓ‚Ëflı – å-
‰ËÒÒÓˆË‡ÌÚ; ÚÂ ÊÂ Á‡ÍÓÌÓÏÂÌÓÒÚË ÓÚÏÂ˜ÂÌ˚ ÔË
‡Ò˜ÂÚÂ ÔÓ‰ÛÍÚË‚ÌÓÒÚË (Ì‡ ÍÎÂÚÍÛ). èÓ˝ÚÓÏÛ ÔË
Á‡˘ÂÎÓ˜ÂÌËË ÒÂ‰˚ ‚ ÔÂ‚ÓÏ ‚‡Ë‡ÌÚÂ ‡Á‚ËÚËfl
ÒÏÂ¯‡ÌÌÓÈ (

 

S

 

 

 

+

 

 å) ÍÛÎ¸ÚÛ˚ 

 

P

 

. 

 

aeruginosa

 

 (ËÒ. 1)
‚˚ÒÓÍ‡fl ‡ÍÚË‚ÌÓÒÚ¸ ÔÓÚÂËÌ‡Á ÔË ÔÓ‚˚¯ÂÌËË
Û‰ÂÎ¸ÌÓÈ ‰ÓÎË å-ÍÎÂÚÓÍ Ò Ì‡˜‡Î‡ Ù‡Á˚ ÓÚÏË‡ÌËfl
ÏÓ„Î‡ Ë„‡Ú¸ ÔÛÒÍÓ‚Û˛ ÓÎ¸ ‚ ÌÂÔÂÍ‡˘‡˛˘ÂÏÒfl
Ó‰ÌÓÌ‡Ô‡‚ÎÂÌÌÓÏ ÔÓˆÂÒÒÂ ‡‚ÚÓÎËÁ‡. èË ˝ÚÓÏ,
ÒÓ„Î‡ÒÌÓ ‡ÌÂÂ ÔÓÎÛ˜ÂÌÌ˚Ï ‰‡ÌÌ˚Ï [7], ÒÂÎÂÍÚË‚-
Ì˚Â ÔÂËÏÛ˘ÂÒÚ‚‡ ‚ ÍÛÎ¸ÚÛÂ Ò Á‡˘ÂÎÓ˜ÂÌÌÓÈ ÒÂ-
‰ÓÈ ËÏÂÎË ÍÎÂÚÍË å-‰ËÒÒÓˆË‡ÌÚ‡, ÓÌË ÓÒÚ‡‚‡ÎËÒ¸
ËÌÚ‡ÍÚÌ˚ÏË Ë ÊËÁÌÂÒÔÓÒÓ·Ì˚ÏË (äéÖ), ‡ å-‰ËÒ-
ÒÓˆË‡ÌÚ – ‰ÓÏËÌËÛ˛˘ËÏ.

Ç ÍÛÎ¸ÚÛ‡ı, ‡Á‚Ë‚‡˛˘ËıÒfl ÔÓ ‚ÚÓÓÏÛ ÒˆÂÌ‡-
Ë˛ (ËÒ. 2), ÔË ÌËÁÍËı ÁÌ‡˜ÂÌËflı ç ‡ÍÚË‚ÌÓÒÚ¸
ÔÓÚÂËÌ‡Á Û Ó·ÓËı ‰ËÒÒÓˆË‡ÌÚÓ‚ ·˚Î‡ ÒÛ˘ÂÒÚ‚ÂÌÌÓ
ÌËÊÂ, ̃ ÂÏ ‚ ̆ ÂÎÓ˜Ì˚ı ÛÒÎÓ‚Ëflı, ÔÓ˝ÚÓÏÛ ÍÎÂÚÍË ‡‚-
ÚÓÎËÁËÓ‚‡ÎËÒ¸ ÁÌ‡˜ËÚÂÎ¸ÌÓ ÏÂ‰ÎÂÌÌÂÂ. Ç ̋ ÚÓÏ ÒÎÛ-
˜‡Â ·ÓÎÂÂ ÛÒÚÓÈ˜Ë‚˚Â Ë ÏÂ‰ÎÂÌÌÓ ‡ÒÚÛ˘ËÂ å-ÍÎÂÚ-
ÍË [10] ÔÓÎÛ˜‡ÎË ‚ÓÁÏÓÊÌÓÒÚ¸ ‚ÚÓË˜ÌÓ„Ó ÓÒÚ‡ Ì‡
ÔÓ‰ÛÍÚ‡ı ‡‚ÚÓÎËÁ‡, ‚ ÚÓÏ ˜ËÒÎÂ Á‡ Ò˜ÂÚ ËÒÔÓÎ¸ÁÓ‚‡-
ÌËfl Â‰ÛˆËÛ˛˘Ëı Ò‡ı‡Ó‚, Â‡ÎËÁÛ˛˘ËıÒfl ÔË
‡ÒÔ‡‰Â ÍÎÂÚÓ˜Ì˚ı ·ËÓÔÓÎËÏÂÓ‚.

éÚÏÂÚËÏ, ˜ÚÓ Û fl‰‡ ‰Û„Ëı ·‡ÍÚÂËÈ (

 

Ç

 

acillus
cereus

 

, 

 

Rhodococcus

 

 

 

rubroperctinctus

 

, 

 

P

 

. 

 

aeruginosa

 

êÄé1) Ì‡Ë·ÓÎ¸¯ÂÈ ÔÓÚÂÓÎËÚË˜ÂÒÍÓÈ ‡ÍÚË‚ÌÓÒÚ¸˛
Ú‡ÍÊÂ Ó·Î‡‰‡ÎË å-‰ËÒÒÓˆË‡ÌÚ˚ [6, 13, 14]. 

í‡ÍËÏ Ó·‡ÁÓÏ, ‡Á‚ËÚËÂ ÒÏÂ¯‡ÌÌÓÈ (

 

S

 

 

 

+

 

 å)
ÍÛÎ¸ÚÛ˚ 

 

P

 

. 

 

aeruginosa

 

 ä2 ‚ ÔÓÁ‰ÌÂÈ ÒÚ‡ˆËÓÌ‡ÌÓÈ
Ù‡ÁÂ ÏÓÊÂÚ ÓÒÛ˘ÂÒÚ‚ÎflÚ¸Òfl ‚ ‰‚Ûı ‚‡Ë‡ÌÚ‡ı: ÔË
Ó‰ÌÓÌ‡Ô‡‚ÎÂÌÌÓÏ ‡‚ÚÓÎËÁÂ ÍÎÂÚÓÍ ÔÂËÏÛ˘Â-
ÒÚ‚ÂÌÌÓ 

 

S

 

-ÚËÔ‡ Ë Á‡˘ÂÎÓ˜ÂÌËË ÒÂ‰˚ ÔÓ‰ÛÍÚ‡ÏË
‡‚ÚÓÎËÁ‡ (

 

I

 

 ÔÛÚ¸) ËÎË Ò ÓÒˆËÎÎËÛ˛˘ËÏ ‚ÚÓË˜Ì˚Ï
ÓÒÚÓÏ ÍÛÎ¸ÚÛ˚, ‚ ÓÒÌÓ‚ÌÓÏ, Á‡ Ò˜ÂÚ ‡ÁÏÌÓÊÂÌËfl
Ë ‡‚ÚÓÎËÁ‡ ÍÎÂÚÓÍ å-ÚËÔ‡, ÔË ÔÓÚÂ·ÎÂÌËË Â‰Û-
ˆËÛ˛˘Ëı Ò‡ı‡Ó‚, Â‡ÎËÁÛÂÏ˚ı ËÁ ‡‚ÚÓÎËÁËÓ‚‡Ì-
Ì˚ı ÍÎÂÚÓÍ, Ë Á‡ÍËÒÎÂÌËË ÒÂ‰˚ ÔÓ‰ÛÍÚ‡ÏË ÌÂÔÓÎ-
ÌÓ„Ó ÓÍËÒÎÂÌËfl Ò‡ı‡Ó‚ (

 

II

 

 ÔÛÚ¸).

 

é·ÒÛÊ‰ÂÌËÂ 

 

ê‡Á‚ËÚËÂ ÏËÍÓ·Ì˚ı ÍÛÎ¸ÚÛ ÔË Ëı ‰ÎËÚÂÎ¸-
ÌÓÏ ÍÛÎ¸ÚË‚ËÓ‚‡ÌËË ‚ ÔÂËÓ‰Ë˜ÂÒÍËı ÛÒÎÓ‚Ëflı ‚
ÓÚÒÛÚÒÚ‚ËÂ ÔÓÒÚÛÔÎÂÌËfl ÔËÚ‡ÚÂÎ¸Ì˚ı ‚Â˘ÂÒÚ‚
ÏÓÊÂÚ ÔÓÚÂÍ‡Ú¸ ÔÓ ‡Î¸ÚÂÌ‡ÚË‚Ì˚Ï ÒˆÂÌ‡ËflÏ
·ÂÁ ‚Ë‰ËÏ˚ı ˝ÍÓÎÓ„Ë˜ÂÒÍËı Ë ÙËÁËÍÓ-ıËÏË˜Â-
ÒÍËı Ù‡ÍÚÓÓ‚ ‚ÓÁ‰ÂÈÒÚ‚Ëfl. ÄÌ‡ÎËÁ ÔÓÎÛ˜ÂÌÌ˚ı Â-

ÁÛÎ¸Ú‡ÚÓ‚ ÔÓÁ‚ÓÎflÂÚ ÔÂ‰ÔÓÎÓÊËÚ¸, ˜ÚÓ ‚ÓÁÏÓÊÌÓÈ
ÔË˜ËÌÓÈ ‚‡Ë‡·ÂÎ¸ÌÓÒÚË ‡Á‚ËÚËfl ÒÏÂ¯‡ÌÌ˚ı (S +
+ å) ÍÛÎ¸ÚÛ P. aeruginosa ‚ ÔÓÁ‰ÌÂÈ ÒÚ‡ˆËÓÌ‡ÌÓÈ
Ù‡ÁÂ (Ù‡ÁÂ ÓÚÏË‡ÌËfl) fl‚Îfl˛ÚÒfl ‡ÁÎË˜Ëfl ‚ ÙËÁËÓ-
ÎÓ„Ó-·ËÓıËÏË˜ÂÒÍËı Ò‚ÓÈÒÚ‚‡ı ‰ËÒÒÓˆË‡ÌÚÓ‚ Ë,
ÔÂÊ‰Â ‚ÒÂ„Ó, ‚ ÔÛÚflı ËÒÔÓÎ¸ÁÓ‚‡ÌËfl Û„ÎÂ‚Ó‰Ó‚ ÒÂ-
‰˚ [10]. àÁÛ˜ÂÌËÂ ÙËÁËÓÎÓ„Ó-·ËÓıËÏË˜ÂÒÍËı ÓÒÓ-
·ÂÌÌÓÒÚÂÈ ‚‡Ë‡ÌÚÓ‚ ÔÓÎÌÓ„Ó ‰ËÒÒÓˆË‡ÚË‚ÌÓ„Ó
ÒÔÂÍÚ‡ P. aeruginosa ä2 ÔÓÍ‡Á‡ÎÓ, ˜ÚÓ ÓÌË ‡ÁÎË˜‡-
˛ÚÒfl ÔÛÚflÏË ÓÍËÒÎÂÌËfl „Î˛ÍÓÁ˚. ÑÎfl R-ÍÎÂÚÓÍ, Ó·-
Î‡‰‡˛˘Ëı ÏËÌËÏ‡Î¸Ì˚ÏË ÔËÚ‡ÚÂÎ¸Ì˚ÏË ÔÓÚÂ·ÌÓ-
ÒÚflÏË Ë ‚˚ÒÓÍÓÈ ÒÍÓÓÒÚ¸˛ ÔÓÎËÙÂ‡ˆËË, ı‡‡Í-
ÚÂÌÓ ‰˚ı‡ÌËÂ; å-ÍÎÂÚÍ‡Ï – Ò Ï‡ÍÒËÏ‡Î¸Ì˚ÏË
ÔËÚ‡ÚÂÎ¸Ì˚ÏË ÔÓÚÂ·ÌÓÒÚflÏË Ë ÌËÁÍÓÈ ÒÍÓÓÒÚ¸˛
ÓÒÚ‡, Ò‚ÓÈÒÚ‚ÂÌÌÓ ·ÓÊÂÌËÂ Ò Ó·‡ÁÓ‚‡ÌËÂÏ ÏÛ‡-
‚¸ËÌÓÈ ÍËÒÎÓÚ˚ Ë ÔÓ‰ÍËÒÎÂÌËÂÏ ÒÂ‰˚ ‰Ó ç 3.3; S-
‰ËÒÒÓˆË‡ÌÚ ÒÔÓÒÓ·ÂÌ Í ÔÂÂÍÎ˛˜ÂÌË˛ ‰˚ı‡ÌËfl Ì‡
·ÓÊÂÌËÂ [10]. ÇÂÎË˜ËÌ‡ ÔÓÚÂ·ÌÓÒÚË ÍÎÂÚÓÍ ‰ËÒÒÓ-
ˆË‡ÌÚÓ‚ ‚ ÔËÚ‡ÚÂÎ¸Ì˚ı ‚Â˘ÂÒÚ‚‡ı Ó·‡ÚÌÓ ÔÓÔÓ-
ˆËÓÌ‡Î¸Ì‡ Ëı ̃ ËÒÎÂÌÌÓÒÚË ‚ ÒÏÂ¯‡ÌÌ˚ı ÍÛÎ¸ÚÛ‡ı ‚
ÒÚ‡ˆËÓÌ‡ÌÓÈ Ù‡ÁÂ ÓÒÚ‡. í‡Í, ‡ÌÂÂ Ì‡ÏË ·˚ÎÓ ÔÓ-
Í‡Á‡ÌÓ, ˜ÚÓ Û ÒÏÂ¯‡ÌÌ˚ı ÍÛÎ¸ÚÛ P. aeruginosa
(R + S + M, R + S, R + M) ‚ ÍÓÌˆÂ ÚÓÙÓÙ‡Á˚ – ÒÚ‡-
ˆËÓÌ‡ÌÓÈ Ù‡ÁÂ ‚ ÔÓÔÛÎflˆËË ‰ÓÏËÌËÓ‚‡Î R-‚‡-
Ë‡ÌÚ [4]. é‰Ì‡ÍÓ ÔË ÔÓ‰ÓÎÊ‡˛˘ÂÏÒfl ÍÛÎ¸ÚË-
‚ËÓ‚‡ÌËË „Î‡‚ÌÛ˛ ÓÎ¸ Ë„‡˛Ú ÌÂ ÚÓÙË˜ÂÒÍËÂ
Ò‚flÁË, ‡ ‰Û„ËÂ – ‡ÍÚË‚ÌÓÒÚ¸ ÔÓÚÂÓÎËÚË˜ÂÒÍËı
ÙÂÏÂÌÚÓ‚, ÛÓ‚ÂÌ¸ ‡ÛÚÓÂ„ÛÎflÚÓÌ˚ı Ù‡ÍÚÓ-
Ó‚, ç ÒÂ‰˚.

Ç ÔÓÁ‰ÌÂÈ ÒÚ‡ˆËÓÌ‡ÌÓÈ Ù‡ÁÂ ÒÏÂ¯‡ÌÌÓÈ (R + å)
ÍÛÎ¸ÚÛ˚ P. aeruginosa ä2 ‰ÓÎfl å-‰ËÒÒÓˆË‡ÌÚ‡ Û‚Â-
ÎË˜Ë‚‡Î‡Ò¸, ÁÌ‡˜ÂÌËfl ç ÒÂ‰˚ ÏÓÌÓÚÓÌÌÓ ‚ÓÁ‡Ò-
Ú‡ÎË ‰Ó 9.5, ‡ ‚ÚÓË˜ÌÓ„Ó ÓÒÚ‡ ÍÛÎ¸ÚÛ˚ ÌÂ Ì‡·Î˛-
‰‡ÎÓÒ¸ [4]. Ç Ì‡ÒÚÓfl˘ÂÏ ËÒÒÎÂ‰Ó‚‡ÌËË Ó‰ÌËÏ ËÁ ÍÓÏ-
ÔÓÌÂÌÚÓ‚ ÒÏÂ¯‡ÌÌÓÈ (M + S) ÍÛÎ¸ÚÛ˚ ·˚Î
S-‰ËÒÒÓˆË‡ÌÚ, ‰Îfl ÍÓÚÓÓ„Ó ı‡‡ÍÚÂÌÓ ÔÂÂÍÎ˛˜Â-
ÌËÂ ÏÂÚ‡·ÓÎËÁÏ‡ Ò ÓÍËÒÎÂÌËfl (‰˚ı‡ÌËfl) Ì‡ ·ÓÊÂ-
ÌËÂ „Î˛ÍÓÁ˚, ÔÓ˝ÚÓÏÛ S-ÍÎÂÚÍË ‚ ÒÚ‡ˆËÓÌ‡ÌÓÈ Ù‡-
ÁÂ – Ì‡˜‡ÎÂ Ù‡Á˚ ÓÚÏË‡ÌËfl ÏÓ„ÎË Ò ‡‚ÌÓÈ ‚ÂÓflÚ-
ÌÓÒÚ¸˛ Â‡ÎËÁÓ‚˚‚‡Ú¸ ˝ÚË ‡Î¸ÚÂÌ‡ÚË‚Ì˚Â ÔÛÚË.
ùÚÓ ÓÔÂ‰ÂÎflÎÓ Ì‡Ô‡‚ÎÂÌËÂ ‚ ËÁÏÂÌÂÌËË ç ÒÂ‰˚:
ÎË·Ó ‚ Ó·Î‡ÒÚ¸ Á‡ÍËÒÎÂÌËfl Ë ÚÓ„‰‡ ÏÂ‰ÎÂÌÌÓ„Ó ‡‚ÚÓ-
ÎËÁ‡ ˜‡ÒÚË ÍÎÂÚÓÍ, ÎË·Ó ‚ Ó·Î‡ÒÚ¸ Á‡˘ÂÎÓ˜ÂÌËfl Ë
·˚ÒÚÓ„Ó Ë ÌÂÓ·‡ÚËÏÓ„Ó ÓÚÏË‡ÌËfl ÔÓÔÛÎflˆËË. ç‡
ÒÍÓÓÒÚ¸ ‡‚ÚÓÎËÁ‡ ÒÛ˘ÂÒÚ‚ÂÌÌ˚Ï Ó·‡ÁÓÏ ‚ÎËflÎ‡
‡ÍÚË‚ÌÓÒÚ¸ ‚ÌÂÍÎÂÚÓ˜Ì˚ı ÔÓÚÂËÌ‡Á, ‡ÁÎË˜‡˛˘‡-
flÒfl Û ‡ÁÌ˚ı ‰ËÒÒÓˆË‡ÌÚÓ‚ (Ú‡·ÎËˆ‡).

ÇÚÓÓÈ ·ÎÓÍ ÂÁÛÎ¸Ú‡ÚÓ‚, ÍÓÚÓ˚Â ÒÎÂ‰ÛÂÚ ÔÓ-
ÍÓÏÏÂÌÚËÓ‚‡Ú¸, – ˝ÚÓ ‰ÓÏËÌËÓ‚‡ÌËÂ å-‰ËÒÒÓˆË-
‡ÌÚ‡ ‚ ÔÓÁ‰ÌÂÈ ÒÚ‡ˆËÓÌ‡ÌÓÈ Ù‡ÁÂ (ÓÚ 200 ˜ Ë ‰‡ÎÂÂ)
‚ Ó·ÓËı ‚‡Ë‡ÌÚ‡ı ‡Á‚ËÚËfl ÒÏÂ¯‡ÌÌ˚ı (S + å)
ÍÛÎ¸ÚÛ P. aeruginosa. îËÁËÓÎÓ„Ó-·ËÓıËÏË˜ÂÒÍËÂ
‡ÁÎË˜Ëfl ‰ËÒÒÓˆË‡ÌÚÓ‚ ÌÂ ËÒ˜ÂÔ˚‚‡˛ÚÒfl ‡ÁÌËˆÂÈ
‚ ÔÓÍ‡Á‡ÚÂÎflı Ëı ÔÓ‰ÛÍÚË‚ÌÓÈ ·ËÓÒËÌÚÂÚË˜ÂÒÍÓÈ
‡ÍÚË‚ÌÓÒÚË, ÌÓ Ú‡ÍÊÂ ‚ÍÎ˛˜‡˛Ú ÓÚÎË˜Ëfl ‚ ÒÚÓÂÌËË
ÍÎÂÚÓÍ – ‡ÁÏÂ‡ı Ë ıËÏË˜ÂÒÍÓÈ ÒÚÛÍÚÛÂ ÍÎÂÚÓ˜-
ÌÓÈ ÒÚÂÌÍË, Í‡ÔÒÛÎ˚, ÍÓÏÔÓÌÂÌÚÌÓÏ ÒÓÒÚ‡‚Â ˆËÚÓ-
ÔÎ‡ÁÏ‡ÚË˜ÂÒÍÓÈ ÏÂÏ·‡Ì˚. ùÚÓ Ó·ÛÒÎ‡‚ÎË‚‡ÂÚ ‡Á-
ÎË˜Ëfl ÍÎÂÚÓÍ ‰ËÒÒÓˆË‡ÌÚÓ‚ ‚ ÛÒÚÓÈ˜Ë‚ÓÒÚË Í ‰ÂÈ-
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åËÎ¸ÍÓ Ë ‰.

ÒÚ‚Ë˛ ÙËÁË˜ÂÒÍËı, ıËÏË˜ÂÒÍËı Ë ·ËÓÎÓ„Ë˜ÂÒÍËı
Ù‡ÍÚÓÓ‚ ÓÍÛÊÂÌËfl [6]. äÎÂÚÍË ÏÂ‰ÎÂÌÌÓ ‡ÒÚÛ˘Â-
„Ó å-‰ËÒÒÓˆË‡ÌÚ‡ Ó·Î‡‰‡˛Ú, Í‡Í ·˚ÎÓ ÔÓÍ‡Á‡ÌÓ ‡-
ÌÂÂ, ·ÓÎÂÂ ‚˚ÒÓÍÓÈ ÛÒÚÓÈ˜Ë‚ÓÒÚ¸˛, ‚ ˜‡ÒÚÌÓÒÚË, Í
˘ÂÎÓ˜Ì˚Ï ÁÌ‡˜ÂÌËflÏ ç (8.5) [7], Ë ‰Û„ËÏ ÔÓ‚Â-
Ê‰‡˛˘ËÏ ‚ÓÁ‰ÂÈÒÚ‚ËflÏ. ùÚËÏ ÏÓÊÂÚ Ó·˙flÒÌflÚ¸Òfl
‰ÓÏËÌËÓ‚‡ÌËÂ å-‰ËÒÒÓˆË‡ÌÚ‡ Ì‡ ÒÚ‡‰ËË ÓÚÏË‡ÌËfl
ÒÏÂ¯‡ÌÌ˚ı (S + å) ÍÛÎ¸ÚÛ P. aeruginosa, ÍÓ„‰‡
ÍÎÂÚÍË ÓÍ‡Á˚‚‡˛ÚÒfl ‚ ÌÂÓÔÚËÏ‡Î¸Ì˚ı, ÒÚÂÒÒÓ‚˚ı
ÛÒÎÓ‚Ëflı. éÚÏÂÚËÏ Ú‡ÍÊÂ, ˜ÚÓ ‰ËÌ‡ÏËÍ‡ ÓÒÚ‡ Ë ÒÓ-
ÓÚÌÓ¯ÂÌËfl S- Ë å-‰ËÒÒÓˆË‡ÌÚÓ‚ ‚ ÔÓÁ‰ÌÂÈ ÒÚ‡ˆËÓ-
Ì‡ÌÓÈ Ù‡ÁÂ ÍÓÌÚÓÎËÛ˛ÚÒfl ÍÓÌˆÂÌÚ‡ˆËÂÈ Ë ‡Í-
ÚË‚ÌÓÒÚ¸˛ ‚ÌÂÍÎÂÚÓ˜Ì˚ı ‡ÛÚÓÂ„ÛÎflÚÓÌ˚ı Ù‡ÍÚÓ-
Ó‚ Ë, ÔÂÊ‰Â ‚ÒÂ„Ó, ‡ÛÚÓËÌ‰ÛÍÚÓÓ‚ ‡Ì‡·ËÓÁ‡,
ÒËÌÚÂÁ ÍÓÚÓ˚ı ÔÓÍ‡Á‡Ì ‰Îfl ·‡ÍÚÂËÈ Ó‰‡
Pseudomonas [15]. ì ˝ÚËı ·‡ÍÚÂËÈ ‡ÛÚÓËÌ‰ÛÍÚÓ˚
‡Ì‡·ËÓÁ‡ ÔÂ‰ÒÚ‡‚ÎÂÌ˚ ‡ÎÍËÎÓÍÒË·ÂÌÁÓÎ‡ÏË
(ÄéÅ) ÍÎ‡ÒÒ‡ ‡ÎÍËÎÂÁÓˆËÌÓ‚ [15]. ì ËÒÒÎÂ‰ÛÂÏÓ-
„Ó ¯Ú‡ÏÏ‡ P. aeruginosa Ì‡Ë·ÓÎ¸¯ÂÂ ÍÓÎË˜ÂÒÚ‚Ó
‚ÌÂÍÎÂÚÓ˜Ì˚ı ÄéÅ ÒËÌÚÂÁËÓ‚‡Î å-‚‡Ë‡ÌÚ [4].
ÑÎfl ‡Ì‡ÎËÁ‡ ÂÁÛÎ¸Ú‡ÚÓ‚ Ì‡ÒÚÓfl˘Â„Ó ËÒÒÎÂ‰Ó‚‡ÌËfl
‚‡ÊÌÓ, ˜ÚÓ ÄéÅ Ó·Î‡‰‡˛Ú ‡‰‡ÔÚÓ„ÂÌÌÓÈ ‡ÍÚË‚ÌÓ-
ÒÚ¸˛, ÔÓ‚˚¯‡fl ÒÚÂÒÒÓÛÒÚÓÈ˜Ë‚ÓÒÚ¸ ÍÎÂÚÓÍ ÔÓ- Ë
˝ÛÍ‡ËÓÚ [16, 17], ‡ Ú‡ÍÊÂ ËÌ‰ÛˆËÛfl ‚ÌÛÚË„Â-
ÌÓÏÌ˚Â ÔÂÂÒÚÓÈÍË, ‡ÒÒÓˆËËÓ‚‡ÌÌ˚Â Ò ‰ËÒÒÓ-
ˆË‡ÚË‚Ì˚ÏË ÔÂÂıÓ‰‡ÏË (Ù‡ÁÓ‚˚ÏË ‚‡Ë‡ˆËflÏË),
Ú.Â. ËÌ‰ÛˆËÛ˛Ú ‚˚˘ÂÔÎÂÌËfl ‰ËÒÒÓˆË‡ÌÚÓ‚ [8]. ùÚË
Ò‚ÓÈÒÚ‚‡ ÄéÅ ÒÎÂ‰ÛÂÚ ÔËÌËÏ‡Ú¸ ‚Ó ‚ÌËÏ‡ÌËÂ ÔË
Ó·˙flÒÌÂÌËË ‰ÓÏËÌËÓ‚‡ÌËfl å-‰ËÒÒÓˆË‡ÌÚ‡ ‚ ÔÓÔÛ-
ÎflˆËË Í ÍÓÌˆÛ ÍÛÎ¸ÚË‚ËÓ‚‡ÌËfl – Í 375 ˜ – ‚ Ó·ÂËı
ÒÂËflı ÓÔ˚ÚÓ‚. 

êÂÁÛÎ¸Ú‡Ú˚, ‡Ì‡ÎÓ„Ë˜Ì˚Â ‰‡ÌÌ˚Ï Ì‡ÒÚÓfl˘Â„Ó
ËÒÒÎÂ‰Ó‚‡ÌËfl, ·˚ÎË ÔÓÎÛ˜ÂÌ˚ ÔË ËÁÛ˜ÂÌËË ÔÓ-
ÔÛÎflˆËÓÌÌÓ„Ó ÒÓÒÚ‡‚‡ Öscherichia coli ÔË ÂÂ ‰ÎË-
ÚÂÎ¸ÌÓÏ ÔÂËÓ‰Ë˜ÂÒÍÓÏ ÍÛÎ¸ÚË‚ËÓ‚‡ÌËË ·ÂÁ ‰Ó-
·‡‚ÎÂÌËfl ÔËÚ‡ÚÂÎ¸Ì˚ı ‚Â˘ÂÒÚ‚ [18, 19]. Ç Ó‰ÌËı
ËÁ ‚‡Ë‡ÌÚÓ‚ ÓÔ˚ÚÓ‚ ÔÓÒÎÂ Î‡„-Ù‡Á˚ (6 ˜), Ù‡Á˚
ÎÓ„‡ËÙÏË˜ÂÒÍÓ„Ó ÓÒÚ‡ (6 ˜), ÒÚ‡ˆËÓÌ‡ÌÓÈ Ù‡-
Á˚ (36 ˜) Ë Ù‡Á˚ ËÌÚÂÌÒË‚ÌÓ„Ó ÓÚÏË‡ÌËfl (2 ÒÛÚ)
ÓÚÏÂ˜‡ÎÒfl ÔÂËÓ‰, Ì‡Á‚‡ÌÌ˚È ÔÓÁ‰ÌÂÈ ÒÚ‡ˆËÓÌ‡-
ÌÓÈ Ù‡ÁÓÈ (10 ÒÛÚ), ÍÓ„‰‡ Ì‡·Î˛‰‡ÎËÒ¸ ‰ÓÒÚÓ‚Â-
Ì˚Â ÍÓÎÂ·‡ÌËfl ˜ËÒÎÂÌÌÓÒÚË ·‡ÍÚÂËÈ – ÔÂËÓ‰Ë-
˜ÂÒÍÓÂ Û‚ÂÎË˜ÂÌËÂ ̃ ËÒÎ‡ ÊËÁÌÂÒÔÓÒÓ·Ì˚ı ÍÎÂÚÓÍ
(Ì‡ ÔÓfl‰ÓÍ) Á‡ Ò˜ÂÚ „Ë·ÂÎË ‰Û„ÓÈ ˜‡ÒÚË ÔÓÔÛÎfl-
ˆËË [19]. èË ‰‡Î¸ÌÂÈ¯Ëı Ì‡·Î˛‰ÂÌËflı (‚ ÚÂ˜Â-
ÌËÂ 4 ÎÂÚ) ÍÓÎË˜ÂÒÚ‚Ó ÊËÁÌÂÒÔÓÒÓ·Ì˚ı ÍÎÂÚÓÍ
ËÁÏÂÌflÎÓÒ¸ Ï‡ÎÓ, ÒÓÒÚ‡‚Îflfl ÓÍÓÎÓ 106 ÍÎ/ÏÎ, ‚Â-
ÓflÚÌÓ, ·‡ÍÚÂËË Ì‡ıÓ‰ËÎËÒ¸ ‚ ÒÓÒÚÓflÌËË ‡Ì‡·ËÓ-
Á‡. Ç ‰Û„Ëı Ô‡‡ÎÎÂÎ¸Ì˚ı ‚‡Ë‡ÌÚ‡ı ÓÔ˚ÚÓ‚ ÓÚ-
ÏË‡ÌËÂ ÍÎÂÚÓÍ ÔÓËÒıÓ‰ËÎÓ Ó‰ÌÓÌ‡Ô‡‚ÎÂÌÓ,
Ó·ÛÒÎ‡‚ÎË‚‡fl ÒÚ‡·ËÎ¸ÌÓÂ ÒÌËÊÂÌËÂ Ëı ˜ËÒÎÂÌÌÓ-
ÒÚË. éÚÏÂ˜ÂÌ˚ ËÁÏÂÌÂÌËfl ÏÓÙÓÎÓ„ËË ÍÎÂÚÓÍ Ë
ÍÓÎÓÌËÈ ÔË ‡ÒÒÂ‚‡ı ·‡ÍÚÂËÈ, Ó·ÂÒÔÂ˜Ë‚‡˛˘Ëı
‚ÚÓË˜Ì˚È ÓÒÚ. ùÚË ÍÎÂÚÍË ÔÂ‰ÎÓÊÂÌÓ ‚˚‰Â-
ÎËÚ¸ ‚ ÒÔÂˆË‡Î¸Ì˚È ÙÂÌÓÚËÔ, ÔÂÓ·Î‡‰‡˛˘ËÈ
ÔË ‚ÚÓË˜ÌÓÏ ÓÒÚÂ ‚ ÔÓÁ‰ÌÂÈ ÒÚ‡ˆËÓÌ‡ÌÓÈ Ù‡-
ÁÂ ‰ÎËÚÂÎ¸ÌÓ ‡ÒÚÛ˘ÂÈ ÍÛÎ¸ÚÛ˚ (growth advantage
in stationary phase – GASP) [19]. äÎÂÚÍË GASP ÙÂÌÓ-
ÚËÔ‡ ÌÂ‚ÓÒÔËËÏ˜Ë‚˚ Í ÒË„Ì‡Î‡Ï, Û‰ÂÊË‚‡˛˘ËÏ

ÓÒÚ‡Î¸ÌÛ˛ ÔÓÔÛÎflˆË˛ ‚ ÌÂ‰ÂÎfl˘ÂÏÒfl ÒÓÒÚÓflÌËË
[18]. èÓÎ‡„‡˛Ú, ˜ÚÓ ‚ GASP ÍÎÂÚÍ‡ı ˝ÍÒÔÂÒÒËÛ-
ÂÚÒfl ¯ËÓÍËÈ Ì‡·Ó “ÒÚÂÒÒÓ‚˚ı” „ÂÌÓ‚, Ó·ÂÒÔÂ-
˜Ë‚‡˛˘Ëı ‡Î¸ÚÂÌ‡ÚË‚Ì˚Â ÏÂÚ‡·ÓÎË˜ÂÒÍËÂ ÔÛÚË
ÛÎÛ˜¯ÂÌËfl ‡ÏËÌÓÍËÒÎÓÚÌÓ„Ó Ó·ÏÂÌ‡, Á‡ Ò˜ÂÚ ˜Â„Ó
ÔÓËÒıÓ‰ËÚ ÓÒÚ Ì‡ ‡‚ÚÓÎËÁ‡Ú‡ı. ïÓÚfl ‚ ‡·ÓÚÂ ÌÂ
‡Ì‡ÎËÁËÛÂÚÒfl ‚ÓÁÏÓÊÌ‡fl ÓÎ¸ ÔÓˆÂÒÒ‡ ‰ËÒÒÓˆË‡-
ˆËË (Ù‡ÁÓ‚ÓÈ ‚‡Ë‡ˆËË) ‚ ÓÒˆËÎÎflˆËË ̃ ËÒÎÂÌÌÓÒÚË
ÍÎÂÚÓÍ ‚ ÔÓÁ‰ÌÂÈ ÒÚ‡ˆËÓÌ‡ÌÓÈ Ù‡ÁÂ, ÌÓ ÓÌ ÏÓ„
ËÏÂÚ¸ ÏÂÒÚÓ ÔË ‰ÎËÚÂÎ¸ÌÓÏ ‡Á‚ËÚËË E. coli, Ú‡Í
Í‡Í ‚ ˝ÍÒÔÂËÏÂÌÚ‡ı Ì‡·Î˛‰‡ÎËÒ¸ Á‡ÍÓÌÓÏÂÌÓ-
ÒÚË, ‡Ì‡ÎÓ„Ë˜Ì˚Â ÓÔËÒ‡ÌÌ˚Ï ‚ ‰‡ÌÌÓÈ ‡·ÓÚÂ
(II ÔÛÚ¸). ÇÓÁÏÓÊÌÓ, ˜ÚÓ GASP ÙÂÌÓÚËÔ fl‚ÎflÂÚÒfl
ÔÓ‰ÚËÔÓÏ å-‰ËÒÒÓˆË‡ÌÚ‡ Ë ÏÓÊÂÚ Â‡ÎËÁÓ‚‡Ú¸Òfl
ÚÓÎ¸ÍÓ ˜ÂÂÁ ‚˚˘ÂÔÎÂÌËÂ å-ÙÂÌÓÚËÔ‡. ùÚÓÏÛ
ÔÂ‰ÔÓÎÓÊÂÌË˛ ÌÂ ÔÓÚË‚ÓÂ˜ËÚ ÚÓÚ Ù‡ÍÚ, ˜ÚÓ
GASP ÙÂÌÓÚËÔ ‚ fl‰Â ¯Ú‡ÏÏÓ‚ E. coli ÌÂ ˝ÍÒÔÂÒ-
ÒËÓ‚‡ÎÒfl [18, 19]. èÓ‰ÓÎÊÂÌËÂ ‡·ÓÚ ‚ ˝ÚÓÏ Ì‡-
Ô‡‚ÎÂÌËË Í‡ÈÌÂ ËÌÚÂÂÒÌÓ, ÓÒÓ·ÂÌÌÓ ‰Îfl ÏËÍ-
Ó·ÌÓÈ ˝ÍÓÎÓ„ËË Ë ÍÎËÌË˜ÂÒÍÓÈ ÏÂ‰ËˆËÌ˚. 

í‡ÍËÏ Ó·‡ÁÓÏ, ‚ ÂÁÛÎ¸Ú‡ÚÂ ÔÓ‚Â‰ÂÌÌ˚ı ËÒ-
ÒÎÂ‰Ó‚‡ÌËÈ Ó·Ì‡ÛÊÂÌÓ, ˜ÚÓ ‚ ÔÓÁ‰ÌÂÈ ÒÚ‡ˆËÓ-
Ì‡ÌÓÈ Ù‡ÁÂ ÓÒÚ‡ ÔÂËÓ‰Ë˜ÂÒÍÓÈ ÍÛÎ¸ÚÛ˚ ·‡Í-
ÚÂËÈ P. aeruginosa ‚ÓÁÏÓÊÌ˚ ‰‚‡ ‚‡Ë‡ÌÚ‡ ‡Á-
‚ËÚËfl ÒÓ·˚ÚËÈ: ËÌÚÂÌÒË‚Ì˚È ‡‚ÚÓÎËÁ ÍÎÂÚÓÍ, Ò
Á‡˘ÂÎ‡˜Ë‚‡ÌËÂÏ ÒÂ‰˚ ËÎË ÓÒˆËÎÎËÛ˛˘ËÈ ‚ÚÓ-
Ë˜Ì˚È ÓÒÚ ÍÛÎ¸ÚÛ˚, ÒÓÔÓ‚ÓÊ‰‡˛˘ËÈÒfl Á‡ÍËÒ-
ÎÂÌËÂÏ ÒÂ‰˚. é·Ì‡ÛÊÂÌÓ, ˜ÚÓ ‚˚·Ó ÔÓ„‡ÏÏ
‡Á‚ËÚËfl ÒÓÔflÊÂÌ Ò ‰ËÒÒÓˆË‡ÚË‚Ì˚ÏË ÔÂÂıÓ‰‡-
ÏË ‚ÌÛÚË ÔÓÔÛÎflˆËË. ç‡ ÔËÏÂÂ ÒÏÂ¯‡ÌÌÓÈ
ÍÛÎ¸ÚÛ˚ S + å ‰ËÒÒÓˆË‡ÌÚÓ‚ P. aeruginosa ÔÓÍ‡Á‡-
ÌÓ, ˜ÚÓ ‡ÁÎË˜Ëfl ‚ ÒˆÂÌ‡Ëflı ‡Á‚ËÚËfl ÍÛÎ¸ÚÛ
P. aeruginosa ‚ ÔÓÁ‰ÌÂÈ ÒÚ‡ˆËÓÌ‡ÌÓÈ Ù‡ÁÂ, ÔÓ-‚Ë-
‰ËÏÓÏÛ, Ó·ÛÒÎÓ‚ÎÂÌ˚ ÙËÁËÓÎÓ„Ó-·ËÓıËÏË˜ÂÒÍË-
ÏË ÓÒÓ·ÂÌÌÓÒÚflÏË S- Ë å-‰ËÒÒÓˆË‡ÌÚÓ‚: ‡ÁÎË˜Ëfl-
ÏË ‚ ÔÛÚflı ËÒÔÓÎ¸ÁÓ‚‡ÌËfl „Î˛ÍÓÁ˚ (‰˚ı‡ÌËÂ ËÎË
·ÓÊÂÌËÂ), ÛÒÚÓÈ˜Ë‚ÓÒÚ¸˛ Í Á‡ÍËÒÎÂÌË˛ ÒÂ‰˚ Ë
Ëı ÒËÌÚÂÚË˜ÂÒÍÓÈ ‡ÍÚË‚ÌÓÒÚ¸˛: ÔÓÚÂÓÎËÚË˜ÂÒÍÓÈ
Ë ÔÓ‰ÛÍÚË‚ÌÓÒÚ¸˛ ÄéÅ – ‡ÛÚÓÂ„ÛÎflÚÓÓ‚, ÍÓÌ-
ÚÓÎËÛ˛˘Ëı ÒÚÂÒÒÓÛÒÚÓÈ˜Ë‚ÓÒÚ¸ ÍÎÂÚÓÍ, ËÌ‰ÛÍ-
ˆË˛ ‰ËÒÒÓˆË‡ÚË‚Ì˚ı ÔÂÂıÓ‰Ó‚ (Ù‡ÁÓ‚˚ı ‚‡Ë‡-
ˆËÈ) ‚ ·‡ÍÚÂË‡Î¸Ì˚ı ÔÓÔÛÎflˆËflı.

ê‡·ÓÚ‡ ‚˚ÔÓÎÌÂÌ‡ ÔË ÙËÌ‡ÌÒÓ‚ÓÈ ÔÓ‰‰ÂÊÍÂ
êÓÒÒËÈÒÍÓ„Ó ÙÓÌ‰‡ ÙÛÌ‰‡ÏÂÌÚ‡Î¸Ì˚ı ËÒÒÎÂ‰Ó‚‡-
ÌËÈ („‡ÌÚ˚ ‹ 05-04-49238 Ë ‹ 07-04-01011).
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Development and Population Structure of Mixed (S + M) Pseudomonas aeruginosa 
Cultures in the Late Stationary Growth Phase
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Abstract—Population growth, the ratio between dissociants, pH, and levels of reducing sugars in the medium
were monitored during prolonged (375 h) batch cultivation of Pseudomonas aeruginosa S and M dissociants on
mineral medium with glucose. During the stationary growth phase (100–375 h), two scenarios were possible. The
first one included extensive cell autolysis coupled to alkalinization of the medium and an increased ratio of the M
dissociant. In the second case, acidification of the medium was coupled to the oscillating secondary growth, most-
ly of the M dissociant; the dynamics of cell numbers of this dissociant correlated with the dynamics of the culture
optical density. In this scenario, periodical appearance of reducing sugars in the medium was detected; it was in
the opposite phase with the changes of the M dissociant cell numbers. The differences between scenarios of
P. aeruginosa growth in the late stationary phase were probably due to the physiological and biochemical charac-
teristics of the S and M dissociants, including different pathways of glucose utilization (respiration or fermenta-
tion), resistance to acidification, synthetic (proteolytic) activity, and productivity of autoinducers.

Key words: late stationary phase, secondary growth, Pseudomonas aeruginosa, S and M dissociants, population
structure of the culture.

3*



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


