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êÂÍÓÏ·ËÌ‡ÌÚÌ˚È ̄ Ú‡ÏÏ 

 

Bacillus

 

 

 

subtilis

 

 2335/105
‚ıÓ‰ËÚ ‚ ÒÓÒÚ‡‚ ÔÓ·ËÓÚË˜ÂÒÍÓ„Ó ÔÂÔ‡‡Ú‡ “ÒÛ·-
‡ÎËÌ” [5]. ç‡ÎË˜ËÂ ÔÎ‡ÁÏË‰˚, ‰ÂÚÂÏËÌËÛ˛˘ÂÈ
ÒËÌÚÂÁ ËÌÚÂÙÂÓÌ‡ Ë ÂÁËÒÚÂÌÚÌÓÒÚ¸ Í Í‡Ì‡ÏË-
ˆËÌÛ, Ò Ó‰ÌÓÈ ÒÚÓÓÌ˚, Ó·ÂÒÔÂ˜Ë‚‡ÂÚ Â„Ó ÛÒÚÓÈ˜Ë-
‚ÓÒÚ¸ Í fl‰Û ‡ÏËÌÓ„ÎËÍÓÁË‰Ì˚ı ‡ÌÚË·ËÓÚËÍÓ‚, Ò
‰Û„ÓÈ – ÔÓ‚˚¯‡ÂÚ Ì‡„ÛÁÍÛ Ì‡ ·ËÓÒËÌÚÂÚË˜ÂÒ-
ÍËÈ ‡ÔÔ‡‡Ú ÍÎÂÚÓÍ, ÔÓÒÍÓÎ¸ÍÛ ÒËÌÚÂÁËÛ˛ÚÒfl
ÔÓ‰ÛÍÚ˚ ÍÎÓÌËÓ‚‡ÌÌ˚ı „ÂÌÓ‚ (

 

α

 

2-ËÌÚÂÙÂÓÌ
˜ÂÎÓ‚ÂÍ‡). Ç ÔÓˆÂÒÒÂ ÔÓÎÛ˜ÂÌËfl ÔÓ·ËÓÚË˜ÂÒ-
ÍËı ÔÂÔ‡‡ÚÓ‚ ÓÚÏÂ˜‡ÂÚÒfl ‚˚ÒÓÍ‡fl „ÂÚÂÓ„ÂÌ-
ÌÓÒÚ¸ ¯Ú‡ÏÏÓ‚ ÔÓ ÛÓ‚Ì˛ ˝ÍÒÔÂÒÒËË ÍÎÓÌËÓ-
‚‡ÌÌ˚ı „ÂÌÓ‚ [6]. ä‡Í Ô‡‚ËÎÓ, ÛÒÎÓ‚Ëfl ÒÂ‰˚,
ÔË‚Ó‰fl˘ËÂ Í Ú‡ÍÓÈ „ÂÚÂÓ„ÂÌÌÓÒÚË, Ó·ÒÛÊ‰‡˛Ú-
Òfl ÌÂ‰ÓÒÚ‡ÚÓ˜ÌÓ.

èË ËÒÔÓÎ¸ÁÓ‚‡ÌËË ÔÂÔ‡‡ÚÓ‚, ÒÓÁ‰‡ÌÌ˚ı
Ì‡ ÓÒÌÓ‚Â „ÂÌÂÚË˜ÂÒÍË ÏÓ‰ËÙËˆËÓ‚‡ÌÌ˚ı ÏË-
ÍÓÓ„‡ÌËÁÏÓ‚ (Éååé), ÒÛ˘ÂÒÚ‚ÛÂÚ ‚ÂÓflÚ-
ÌÓÒÚ¸ ÔÓÔ‡‰‡ÌËfl Ëı ‚ ÓÍÛÊ‡˛˘Û˛ ÒÂ‰Û, „‰Â
ÓˆÂÌËÚ¸ ÔÓÒÎÂ‰ÒÚ‚Ëfl ‚ÓÁÌËÍ‡˛˘ÂÈ „ÂÚÂÓ„ÂÌ-
ÌÓÒÚË ‚ ÔÓÔÛÎflˆËflı Â˘Â ÒÎÓÊÌÂÂ, ˜ÂÏ ‚ Î‡·Ó‡-
ÚÓÌ˚ı ÛÒÎÓ‚Ëflı. ëÎÂ‰ÒÚ‚ËÂÏ ˝ÚÓ„Ó ÔÓˆÂÒÒ‡
ÏÓÊÂÚ ·˚Ú¸ ‚ÓÁÌËÍÌÓ‚ÂÌËÂ ‚‡Ë‡ÌÚÓ‚, ÍÓÚÓ-
˚Â ÏÓ„ÛÚ ÒÓÒÚ‡‚ËÚ¸ ÍÓÌÍÛÂÌˆË˛ ÔËÓ‰ÌÓÈ
ÏËÍÓÙÎÓÂ [7, 8].

ê‡ÌÂÂ ·˚ÎÓ ÔÓÍ‡Á‡ÌÓ, ̃ ÚÓ ‚ ÔÓÔÛÎflˆËË ̄ Ú‡ÏÏ‡

 

Bacillus

 

 

 

subtilis

 

 2335/105 ÔË Ô‡ÒÒ‡Ê‡ı Ì‡ ÔÓÎÌÓÈ
ÒÂ‰Â ‚ ÓÚÒÛÚÒÚ‚ËÂ ÒÂÎÂÍÚË‚ÌÓ„Ó Ù‡ÍÚÓ‡ ·˚ÒÚ-
Ó Ì‡Í‡ÔÎË‚‡˛ÚÒfl ·ÂÒÔÎ‡ÁÏË‰Ì˚Â ÍÎÂÚÍË, ‡ ÔË
ËÌÚÓ‰ÛÍˆËË ‚ ÏËÍÓÍÓÒÏ˚ ÍÎÂÚÍË ÒÓı‡Ìfl˛ÚÒfl
ÔÂËÏÛ˘ÂÒÚ‚ÂÌÌÓ ‚ ÒÔÓ‡ı [3]. èË ÔÓ‡ÒÚ‡ÌËË
ÒÔÓ ÍÎÂÚÍË Éååé ÏÓ„ÛÚ ËÏÂÚ¸ ÓÚÎË˜Ì˚Â ÔÓ
Ò‡‚ÌÂÌË˛ Ò ËÒıÓ‰ÌÓ ËÌÚÓ‰ÛˆËÓ‚‡ÌÌ˚Ï ¯Ú‡Ï-
ÏÓÏ ı‡‡ÍÚÂËÒÚËÍË (ÍÓÔËÈÌÓÒÚ¸ ÔÎ‡ÁÏË‰˚,
ÒÍÓÓÒÚ¸ ÓÒÚ‡). èÓfl‚ÎÂÌËÂ ËÁÓÎflÚÓ‚ Ò ËÁÏÂÌÂÌ-
Ì˚ÏË ÔËÁÌ‡Í‡ÏË ÏÓÊÂÚ ·˚Ú¸ Ó·ÛÒÎÓ‚ÎÂÌÓ ËÁ-
ÏÂÌÂÌËÂÏ ÍÓÔËÈÌÓÒÚË ÂÍÓÏ·ËÌ‡ÌÚÌÓÈ ÔÎ‡ÁÏË-
‰˚ ‚ ÍÎÂÚÍ‡ı. åÓ‰ÂÎËÛfl ÓÔÂ‰ÂÎÂÌÌ˚Â ÛÒÎÓ‚Ëfl
ÔËÓ‰Ì˚ı ̋ ÍÓÒËÒÚÂÏ ‚ “ÓÒÚ˚ı” ÓÔ˚Ú‡ı Ë Î‡·Ó-
‡ÚÓÌ˚ı ÏËÍÓÍÓÒÏ‡ı, ÏÓÊÌÓ ÔÓ‰ÂÏÓÌÒÚË-
Ó‚‡Ú¸ ‚ÓÁÏÓÊÌÓÂ ‰ÂÈÒÚ‚ËÂ ÂÒÚÂÒÚ‚ÂÌÌÓ„Ó ÓÚ·Ó-
‡, ÓˆÂÌËÚ¸ ‰ËÌ‡ÏËÍÛ ÔÓˆÂÒÒÓ‚ ÒÓı‡ÌÂÌËfl Ë
‚ÓÁÏÓÊÌÓÈ ÏË„‡ˆËË ÂÍÓÏ·ËÌ‡ÌÚÌÓÈ ÔÎ‡ÁÏË-
‰˚ [3, 7–9].

ñÂÎ¸˛ ‰‡ÌÌÓ„Ó ËÒÒÎÂ‰Ó‚‡ÌËfl fl‚ÎflÎÓÒ¸ ËÁÛ-
˜ÂÌËÂ „ÂÚÂÓ„ÂÌÌÓÒÚË ÔÓÔÛÎflˆËË ÂÍÓÏ·Ë-
Ì‡ÌÚÌÓ„Ó ¯Ú‡ÏÏ‡ 

 

Bacillus

 

 

 

subtilis

 

 2335/105 ‚ ÛÒ-
ÎÓ‚Ëflı ÏÓ‰ÂÎ¸Ì˚ı ‚Ó‰Ì˚ı ˝ÍÓÒËÒÚÂÏ, ‡ÁÎË˜‡-
˛˘ËıÒfl ‰ÎËÌÓÈ ÚÓÙË˜ÂÒÍÓÈ ˆÂÔË, Ë ÔË
ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸Ì˚ı Ô‡ÒÒ‡Ê‡ı Ì‡ Ú‚Â‰˚ı ÒÂ‰‡ı
‡ÁÌÓ„Ó ÒÓÒÚ‡‚‡.
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Ba
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cillus

 

 

 

subtilis

 

 ÔË ËÌÚÓ‰ÛÍˆËË ‚ ‚Ó‰Ì˚Â ÏËÍÓÍÓÒÏ˚. ÅÂÒÔÎ‡ÁÏË‰Ì˚È ¯Ú‡ÏÏ 

 

B

 

. 

 

subtilis

 

 2335 ÒÓı‡-
ÌflÎÒfl Í‡Í ‚ ÙÓÏÂ ‚Â„ÂÚ‡ÚË‚Ì˚ı ÍÎÂÚÓÍ, Ú‡Í Ë ‚ ÙÓÏÂ ÒÔÓ, ÂÍÓÏ·ËÌ‡ÌÚÌ˚È ¯Ú‡ÏÏ 

 

B

 

. 

 

subtilis

 

2335/105 (Km

 

r

 

Inf

 

+

 

) – ÔÂËÏÛ˘ÂÒÚ‚ÂÌÌÓ ‚ ÙÓÏÂ ÒÔÓ. ì “ÒÔÓÓ‚˚ı” ËÁÓÎflÚÓ‚ ÂÍÓÏ·ËÌ‡ÌÚÌÓ„Ó
¯Ú‡ÏÏ‡ ÓÚÏÂ˜‡ÎË ÒÓı‡ÌÂÌËÂ ËÒıÓ‰ÌÓÈ ÍÓÔËÈÌÓÒÚË ÔÎ‡ÁÏË‰˚, ‡ Û “‚Â„ÂÚ‡ÚË‚Ì˚ı” ËÁÓÎflÚÓ‚ –
 ÒÌËÊÂÌËÂ ËÒıÓ‰ÌÓÈ ÍÓÔËÈÌÓÒÚË. ì ËÁÓÎflÚÓ‚ 

 

B

 

. 

 

subtilis

 

 2335/105, ÔÓÎÛ˜ÂÌÌ˚ı ËÁ ÏËÍÓÍÓÒÏÓ‚, Ë ‚‡-
Ë‡ÌÚÓ‚, ÔÓÎÛ˜ÂÌÌ˚ı ÔÓÒÎÂ 10 ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸Ì˚ı Ô‡ÒÒ‡ÊÂÈ (ÒÂ‰˚ å9 Ë 0.1

 

 ×

 

 å9 Ò Km Ë ·ÂÁ Km),
ÓÚÏÂ˜‡ÎË ËÁÏÂÌÂÌËfl ÔÓ ÍÓÔËÈÌÓÒÚË, ÛÒÚÓÈ˜Ë‚ÓÒÚË Í Km Ë Ï‡ÍÒËÏ‡Î¸ÌÓÏÛ ÔËÓÒÚÛ ·ËÓÏ‡ÒÒ˚ ‚ Á‡-
‚ËÒËÏÓÒÚË ÓÚ ÛÒÎÓ‚ËÈ ‚˚‰ÂÎÂÌËfl. ç‡ ÒÂ‰Â å9 (ÌÂÁ‡‚ËÒËÏÓ ÓÚ ÔËÒÛÚÒÚ‚Ëfl Km) Û 50 Ë ·ÓÎÂÂ ÔÓˆÂÌ-
ÚÓ‚ ‚‡Ë‡ÌÚÓ‚ Ì‡·Î˛‰‡ÎË ÒÌËÊÂÌËÂ ÍÓÔËÈÌÓÒÚË. ç‡ 0.1 

 

×

 

 å9 – ÓÍÓÎÓ 70% Ì‡ ÒÂ‰Â Ò Km Ë 90% ‚‡-
Ë‡ÌÚÓ‚ Ì‡ ÒÂ‰Â ·ÂÁ Km ÒÓı‡ÌflÎË ËÒıÓ‰ÌÛ˛ ÍÓÔËÈÌÓÒÚ¸, ˜ÚÓ ‚ ÓÒÌÓ‚ÌÓÏ ÍÓÂÎËÓ‚‡ÎÓ Ò ÛÒÚÓÈ-
˜Ë‚ÓÒÚ¸˛ Í Km. ì ‚ÒÂı ‚‡Ë‡ÌÚÓ‚, ‚˚‰ÂÎÂÌÌ˚ı ÒÓ ÒÂ‰ Ò Km, Ì‡·Î˛‰‡ÎË ÒÓı‡ÌÂÌËÂ ËÒıÓ‰ÌÓ„Ó
Ï‡ÍÒËÏ‡Î¸ÌÓ„Ó ÔËÓÒÚ‡ ·ËÓÏ‡ÒÒ˚. ì 70 Ë ·ÓÎÂÂ ÔÓˆÂÌÚÓ‚ ‚‡Ë‡ÌÚÓ‚, ‚˚‰ÂÎÂÌÌ˚ı ÒÓ ÒÂ‰ ·ÂÁ Km,
ÓÚÏÂ˜‡ÎË Û‚ÂÎË˜ÂÌËÂ ÔËÓÒÚ‡ ·ËÓÏ‡ÒÒ˚.

 

äÎ˛˜Â‚˚Â ÒÎÓ‚‡

 

: 

 

Bacillus

 

 

 

subtilis

 

, ÂÍÓÏ·ËÌ‡ÌÚÌ‡fl ÔÎ‡ÁÏË‰‡, ÏËÍÓÍÓÒÏ, ËÌÚÓ‰ÛÍˆËfl, „ÂÚÂÓ„ÂÌ-
ÌÓÒÚ¸.

 

ìÑä 579.852.11.017.6
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é·˙ÂÍÚ˚ Ë ÏÂÚÓ‰˚ ËÒÒÎÂ‰Ó‚‡ÌËfl

 

é·˙ÂÍÚ˚ ËÒÒÎÂ‰Ó‚‡ÌËfl.

 

 Ç ‡·ÓÚÂ ËÒÔÓÎ¸ÁÓ‚‡-
ÎË ¯Ú‡ÏÏ˚ 

 

B

 

. 

 

subtilis

 

 2335 Ë 

 

B

 

. 

 

subtilis

 

 2335/105,
ÒÓ‰ÂÊ‡˘ËÈ ÂÍÓÏ·ËÌ‡ÌÚÌÛ˛ ÔÎ‡ÁÏË‰Û (Km

 

r

 

Inf

 

+

 

)
‡ÁÏÂÓÏ 5.6 ÚÔÓ, ÔÂ‰ÓÒÚ‡‚ÎÂÌÌ˚È Î‡·Ó‡ÚÓË-
ÂÈ Éçñ ÇÅ “ÇÂÍÚÓ” (ÅÂ‰ÒÍ) [4]; ËÁÓÎflÚ˚ Â-
ÍÓÏ·ËÌ‡ÌÚÌÓ„Ó ¯Ú‡ÏÏ‡, ‚˚‰ÂÎÂÌÌ˚Â ËÁ ÏÓ‰ÂÎ¸-
Ì˚ı ‚Ó‰Ì˚ı ̋ ÍÓÒËÒÚÂÏ, Ë ‚‡Ë‡ÌÚ˚, ÔÓÎÛ˜ÂÌÌ˚Â ‚
ÂÁÛÎ¸Ú‡ÚÂ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸Ì˚ı Ô‡ÒÒ‡ÊÂÈ (ÔÓÒÎÂ
300 „ÂÌÂ‡ˆËÈ) Ì‡ Ú‚Â‰˚ı ÒÂ‰‡ı ‡ÁÎË˜ÌÓ„Ó ÒÓ-
ÒÚ‡‚‡: ·ÛÙÂÌ‡fl ÒÂ‰‡ å9 [10] Ò ‰Ó·‡‚ÎÂÌËÂÏ ÔÂÔ-
ÚÓÌ‡ ‚ ÍÓÎË˜ÂÒÚ‚Â 5 „/Î (ÔÓÎÌ‡fl) Ë Ì‡ ˝ÚÓÈ ÊÂ ÒÂ-
‰Â, ‡Á·‡‚ÎÂÌÌÓÈ ‚ 10 ‡Á (0.1 

 

×

 

 å9) („ÓÎÓ‰Ì‡fl), ‚
ÔËÒÛÚÒÚ‚ËË Ë ‚ ÓÚÒÛÚÒÚ‚ËÂ Í‡Ì‡ÏËˆËÌ‡.

 

åËÍÓÍÓÒÏ˚.

 

 àÒÔÓÎ¸ÁÓ‚‡ÎË ‚Ó‰Ì˚Â ÏÓ‰ÂÎ¸-
Ì˚Â ˝ÍÓÒËÒÚÂÏ˚ (åùë) [1], ‡ÁÎË˜‡˛˘ËÂÒfl ‰ÎË-
ÌÓÈ ÚÓÙË˜ÂÒÍÓÈ ˆÂÔË [3]: åùë IA, IB, IC ÒÓ‰Â-
Ê‡ÎË ÍÓÌÒÛÏÂÌÚÓ‚ ÔÂ‚Ó„Ó ÔÓfl‰Í‡ (ÔÓÒÚÂÈ-
¯Ëı), åùë IIA, IIB, IIC – ÍÓÌÒÛÏÂÌÚÓ‚ ÔÂ‚Ó„Ó Ë
‚ÚÓÓ„Ó (‰‡ÙÌËË) ÔÓfl‰ÍÓ‚. åËÍÓÍÓÒÏ˚ ‰Ó ËÌ-
ÚÓ‰ÛÍˆËË ÙÛÌÍˆËÓÌËÓ‚‡ÎË ‚ ÚÂ˜ÂÌËÂ ÚÂı ÏÂ-
ÒflˆÂ‚. ä ˝ÚÓÏÛ ‚ÂÏÂÌË ˜ËÒÎÂÌÌÓÒÚ¸ Á‚ÂÌ¸Â‚ ‚ Â-
ÁÛÎ¸Ú‡ÚÂ ÒÛÍˆÂÒÒËË ÒÚ‡·ËÎËÁËÓ‚‡Î‡Ò¸ ÔÓ Í‡˜ÂÒÚ-
‚ÂÌÌÓÏÛ Ë ÍÓÎË˜ÂÒÚ‚ÂÌÌÓÏÛ ÒÓÒÚ‡‚Û ‚ Ô‡Ì˚ı
ÏËÍÓÍÓÒÏ‡ı. èÓÒÎÂ ˝ÚÓ„Ó ·˚Î‡ ÔÓ‚Â‰ÂÌ‡ ËÌ-
ÚÓ‰ÛÍˆËfl „ÓÏÓ„ÂÌÌ˚ı ÍÛÎ¸ÚÛ ËÁÛ˜‡ÂÏ˚ı ¯Ú‡Ï-
ÏÓ‚, ‚ ÂÁÛÎ¸Ú‡ÚÂ ÍÓÚÓÓ„Ó ˜ËÒÎÂÌÌÓÒÚ¸ ÍÎÂÚÓÍ
·ÂÒÔÎ‡ÁÏË‰ÌÓ„Ó (IA, IIA) Ë ÔÎ‡ÁÏË‰ÌÓ„Ó (IB, IIB)
¯Ú‡ÏÏÓ‚ ‚ ÏËÍÓÍÓÒÏ‡ı ÒÓÒÚ‡‚ËÎ‡ ÔÓ 2 

 

× 

 

10

 

6

 

 ÍÎ/ÏÎ.
åËÍÓÍÓÒÏ˚ IC Ë IIC fl‚ÎflÎËÒ¸ ÍÓÌÚÓÎ¸Ì˚ÏË.
ÇÒÂ åùë Ì‡ıÓ‰ËÎËÒ¸ ÔË Ó‰ËÌ‡ÍÓ‚ÓÈ ÓÒ‚Â˘ÂÌÌÓ-
ÒÚË Ë ÚÂÏÔÂ‡ÚÛÂ.

 

ÄÌ‡ÎËÁ ˜ËÒÎÂÌÌÓÒÚË ÏËÍÓÙÎÓ˚

 

 (äéÖ) Ë ÛÒ-
ÎÓ‚Ëfl ÍÛÎ¸ÚË‚ËÓ‚‡ÌËfl ÓÔËÒ‡Ì˚ ‡ÌÂÂ [3]. å‡Í-
ÒËÏ‡Î¸ÌÛ˛ ·ËÓÏ‡ÒÒÛ ÔË ÔÂËÓ‰Ë˜ÂÒÍÓÏ ÍÛÎ¸ÚË‚Ë-
Ó‚‡ÌËË ÍÎÂÚÓÍ ËÒÒÎÂ‰ÛÂÏ˚ı ¯Ú‡ÏÏÓ‚ ÓÔÂ‰ÂÎflÎË
‚ ÔÓˆÂÌÚ‡ı Í ÍÓÌÚÓÎ˛. Ç Í‡˜ÂÒÚ‚Â ÍÓÌÚÓÎfl ËÒ-
ÔÓÎ¸ÁÓ‚‡ÎË ÂÍÓÏ·ËÌ‡ÌÚÌ˚È ¯Ú‡ÏÏ 

 

B

 

. 

 

subtilis

 

2335/105 (Ï‡ÍÒËÏ‡Î¸ÌÓÂ Ì‡ÍÓÔÎÂÌËÂ ·ËÓÏ‡ÒÒ˚ ÔÓ
‰ÓÒÚËÊÂÌËË ÒÚ‡ˆËÓÌ‡ÌÓÈ Ù‡Á˚ ÓÒÚ‡ – 100%).
ÑÎfl Ó·Ì‡ÛÊÂÌËfl ÒÔÓ ÔÓ·˚ Ó·˙ÂÏÓÏ 10

 

 

 

ÏÎ
ÔÓ„Â‚‡ÎË 10 ÏËÌ ÔË 80°ë, Á‡ÚÂÏ ÙËÎ¸ÚÓ‚‡ÎË
˜ÂÂÁ ·‡ÍÚÂË‡Î¸Ì˚È ÏÂÏ·‡ÌÌ˚È ÙËÎ¸Ú ‰Ë‡-
ÏÂÚÓÏ 0.1 ÏÍÏ (ÇÎ‡‰ËÔÓ åîÄ, êÓÒÒËfl). îËÎ¸Ú
ÔÓÏÂ˘‡ÎË ‚ ˜‡¯ÍÛ èÂÚË Ò ‡„‡ËÁÓ‚‡ÌÌÓÈ ÔÓÎ-
ÌÓÈ ÒÂ‰ÓÈ ‰Îfl ÔÓ‡ÒÚ‡ÌËfl ÒÔÓ. Ç

 

 

 

Í‡˜ÂÒÚ‚Â ÒÂ-
ÎÂÍÚË‚ÌÓ„Ó Ù‡ÍÚÓ‡ ËÒÔÓÎ¸ÁÓ‚‡ÎË Í‡Ì‡ÏËˆËÌ ‚
ÍÓÌˆÂÌÚ‡ˆËflı 0.5, 5, 50 ÏÍ„/ÏÎ.

 

éˆÂÌÍ‡ ÍÓÎË˜ÂÒÚ‚‡ ÔÎ‡ÁÏË‰ÌÓÈ Ñçä.

 

 Ç˚‰Â-
ÎÂÌËÂ ÔÎ‡ÁÏË‰ÌÓÈ Ñçä ÔÓ‚Ó‰ËÎË Ì‡ ·‡ÁÂ Éçñ
“ÇÂÍÚÓ” ÔÓ ÒÚ‡Ì‰‡ÚÌÓÈ ÏÂÚÓ‰ËÍÂ [2]. ÑÎfl ÔÓÎÛ-
ÍÓÎË˜ÂÒÚ‚ÂÌÌÓÈ ÓˆÂÌÍË ÍÓÔËÈÌÓÒÚË ‡Ì‡ÎËÁËÛÂ-
Ï˚Â Ó·‡Áˆ˚ ‚ÏÂÒÚÂ ÒÓ ÒÚ‡Ì‰‡ÚÌ˚Ï Ó·‡ÁˆÓÏ
ÔÎ‡ÁÏË‰˚ pBMB105 Ò ËÁ‚ÂÒÚÌ˚Ï ˜ËÒÎÓÏ ÍÓÔËÈ
ÔÎ‡ÁÏË‰˚ ‡Ì‡ÎËÁËÓ‚‡ÎË Ò ÔÓÏÓ˘¸˛ ‡„‡ÓÁÌÓ„Ó
˝ÎÂÍÚÓÙÓÂÁ‡ Ò ÔÓÒÎÂ‰Û˛˘ËÏ ÓÍ‡¯Ë‚‡ÌËÂÏ
„ÂÎÂÈ ·ÓÏËÒÚ˚Ï ˝ÚË‰ËÂÏ, ÙÓÚÓ„‡ÙËÓ‚‡ÌËÂÏ
Ë ÒÍ‡ÌËÓ‚‡ÌËÂÏ ÔÓÎÛ˜ÂÌÌ˚ı ÌÂ„‡ÚË‚Ó‚. Ç‡Ë‡Ì-

Ú˚, ËÏÂ˛˘ËÂ ÍÓÔËÈÌÓÒÚ¸, Ò‡‚ÌËÏÛ˛ (70–100%)
Ò ËÒıÓ‰Ì˚Ï ÂÍÓÏ·ËÌ‡ÌÚÌ˚Ï ¯Ú‡ÏÏÓÏ (40–50
ÍÓÔËÈ ÔÎ‡ÁÏË‰˚ Ì‡ ÍÎÂÚÍÛ), Ó·ÓÁÌ‡˜ÂÌ˚ Í‡Í ‚˚-
ÒÓÍÓÍÓÔËÈÌ˚Â, 20–70% ÍÓÔËÈ – ÒÂ‰ÌÂÍÓÔËÈÌ˚Â,
ÏÂÌÂÂ 20% – ÌËÁÍÓÍÓÔËÈÌ˚Â. ÑÎfl ËÒÍÎ˛˜ÂÌËfl
‚ÎËflÌËfl ÍÓÎË˜ÂÒÚ‚‡ ·ËÓÏ‡ÒÒ˚ Ì‡ Ò‡‚ÌÂÌËÂ Â-
ÁÛÎ¸Ú‡ÚÓ‚ ÔÓ ÍÓÔËÈÌÓÒÚË ÔÓ‚Ó‰ËÎË ÌÓÏËÓ‚‡-
ÌËÂ ÔÓ ÓÔÚË˜ÂÒÍÓÈ ÔÎÓÚÌÓÒÚË ÍÎÂÚÓ˜ÌÓÈ ÒÛÒÔÂÌ-
ÁËË (

 

D

 

550

 

) Ë ÍÓÌÚÓÎ¸ Á‡ ˝ÙÙÂÍÚË‚ÌÓÒÚ¸˛ ÎËÁËÒ‡
Ì‡ ÒÚ‡‰ËË ‚˚‰ÂÎÂÌËfl Ñçä.

 

êÂÁÛÎ¸Ú‡Ú˚ Ë Ó·ÒÛÊ‰ÂÌËÂ

 

ÉÂÚÂÓ„ÂÌÌÓÒÚ¸ ¯Ú‡ÏÏÓ‚ ÔË ËÌÚÓ‰ÛÍˆËË ‚
ÏËÍÓÍÓÒÏ˚.

 

 èË ËÌÚÓ‰ÛÍˆËË ÔÎ‡ÁÏË‰ÌÓ„Ó Ë
·ÂÒÔÎ‡ÁÏË‰ÌÓ„Ó ¯Ú‡ÏÏÓ‚ ‚ ‚Ó‰Ì˚Â ÏËÍÓÍÓÒÏ˚
ÓÚÏÂ˜ÂÌ˚ ÁÌ‡˜ËÚÂÎ¸Ì˚Â ‡ÁÎË˜Ëfl ‚ ÒÓÓÚÌÓ¯Â-
ÌËË ‚Â„ÂÚ‡ÚË‚Ì˚ı ÍÎÂÚÓÍ Ë ÒÔÓ. ÅÂÒÔÎ‡ÁÏË‰Ì˚È
¯Ú‡ÏÏ ‰ÎËÚÂÎ¸ÌÓÂ ‚ÂÏfl ÒÓı‡ÌflÂÚÒfl ÔÂËÏÛ˘Â-
ÒÚ‚ÂÌÌÓ ‚ ÙÓÏÂ ‚Â„ÂÚ‡ÚË‚Ì˚ı ÍÎÂÚÓÍ, ‚ ÚÓ ‚ÂÏfl
Í‡Í Û ÂÍÓÏ·ËÌ‡ÌÚÌÓ„Ó ¯Ú‡ÏÏ‡ 

 

B

 

. 

 

subtilis

 

2335/105 ÛÊÂ ˜ÂÂÁ 10 ÒÛÚ ÔÓÒÎÂ ËÌÚÓ‰ÛÍˆËË
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êËÒ. 1.

 

 ÑËÌ‡ÏËÍ‡ ˜ËÒÎÂÌÌÓÒÚË ·ÂÒÔÎ‡ÁÏË‰ÌÓ„Ó (IA,
IIA) Ë ÔÎ‡ÁÏË‰ÌÓ„Ó (IB, IIB) ¯Ú‡ÏÏÓ‚ 

 

Bacillus

 

 

 

subtilis

 

,
‚Â„ÂÚ‡ÚË‚Ì˚ı ÍÎÂÚÓÍ (

 

�

 

) Ë ÒÔÓ (

 

�

 

) Ë ‡‚ÚÓıÚÓÌÌÓÈ ÏË-
ÍÓÙÎÓ˚ (

 

�

 

) ‚ ˝ÍÒÔÂËÏÂÌÚ‡ı Ò ÏËÍÓÍÓÒÏ‡ÏË, ÒÓ-
‰ÂÊ‡˘ËÏË ÍÓÌÒÛÏÂÌÚÓ‚ 1-„Ó ÔÓfl‰Í‡ (IA, IB, IC) Ë
ÍÓÌÒÛÏÂÌÚÓ‚ 1-„Ó Ë 2-„Ó ÔÓfl‰ÍÓ‚ (IIA, IIB, IIC).
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ä˚ÎÓ‚‡ 

 

Ë ‰

 

.

 

‚Â„ÂÚ‡ÚË‚Ì˚Â ÍÎÂÚÍË Ô‡ÍÚË˜ÂÒÍË ÌÂ Ó·Ì‡ÛÊË-
‚‡ÎËÒ¸ (ËÒ. 1). é‰Ì‡ÍÓ ‚ ÏËÍÓÍÓÒÏÂ IIB (Ò ·ÓÎÂÂ
‰ÎËÌÌÓÈ ÚÓÙË˜ÂÒÍÓÈ ˆÂÔ¸˛) ÔÂËÓ‰Ë˜ÂÒÍË Ì‡-
·Î˛‰‡ÎÓÒ¸ ÌÂÁÌ‡˜ËÚÂÎ¸ÌÓÂ ÔÓfl‚ÎÂÌËÂ ‚Â„ÂÚ‡ÚË‚-
Ì˚ı ÍÎÂÚÓÍ (ËÒ. 1).

àÁ ÏËÍÓ˝ÍÓÒËÒÚÂÏ ‚˚‰ÂÎÂÌ˚ ËÁÓÎflÚ˚ ‚Â„Â-
Ú‡ÚË‚Ì˚ı ÍÎÂÚÓÍ Ë ÒÔÓ. ì ÔÓÎÛ˜ÂÌÌ˚ı ËÁÓÎflÚÓ‚
ËÁÏÂÌflÎËÒ¸ ÒÎÂ‰Û˛˘ËÂ ı‡‡ÍÚÂËÒÚËÍË: Ï‡ÍÒË-
Ï‡Î¸Ì˚È ÔËÓÒÚ ·ËÓÏ‡ÒÒ˚ ÔÓ ‰ÓÒÚËÊÂÌËË ÒÚ‡-
ˆËÓÌ‡ÌÓÈ Ù‡Á˚ ÓÒÚ‡, ÛÒÚÓÈ˜Ë‚ÓÒÚ¸ Í Í‡Ì‡ÏËˆË-
ÌÛ, ÍÓÔËÈÌÓÒÚ¸ ÂÍÓÏ·ËÌ‡ÌÚÌÓÈ ÔÎ‡ÁÏË‰˚ (ËÒ. 2).

ì ·ÓÎ¸¯ÂÈ ˜‡ÒÚË ËÁÓÎflÚÓ‚ ÂÍÓÏ·ËÌ‡ÌÚÌÓ„Ó
¯Ú‡ÏÏ‡, ‚˚‰ÂÎÂÌÌ˚ı ËÁ ÏÓ‰ÂÎ¸Ì˚ı ˝ÍÓÒËÒÚÂÏ (‚

ÓÒÌÓ‚ÌÓÏ “ÒÔÓÓ‚˚ı”), Ì‡·Î˛‰‡ÎË ÁÌ‡˜ËÚÂÎ¸ÌÓÂ
Û‚ÂÎË˜ÂÌËÂ Ï‡ÍÒËÏ‡Î¸ÌÓÈ ·ËÓÏ‡ÒÒ˚ ÔË ÔÂËÓ-
‰Ë˜ÂÒÍÓÏ ÍÛÎ¸ÚË‚ËÓ‚‡ÌËË ÔÓ Ò‡‚ÌÂÌË˛ Ò ÍÓÌ-
ÚÓÎ¸Ì˚Ï ¯Ú‡ÏÏÓÏ (ËÒ. 2‡). ëÓı‡ÌÂÌËÂ ˝ÚÓ„Ó
Ô‡‡ÏÂÚ‡, ·ÎËÁÍÓ„Ó Í ÍÓÌÚÓÎ˛ (ÓÍÓÎÓ 50% ËÁÓ-
ÎflÚÓ‚ ‚ ÏËÍÓÍÓÒÏÂ IB Ë ‰Ó 12% – ‚ ÏËÍÓÍÓÒÏÂ
IIB), ÓÚÏÂ˜ÂÌÓ ÚÓÎ¸ÍÓ ÒÂ‰Ë “‚Â„ÂÚ‡ÚË‚Ì˚ı” ËÁÓ-
ÎflÚÓ‚.

ëÂ‰Ë ËÒÒÎÂ‰ÛÂÏ˚ı ËÁÓÎflÚÓ‚ (Í‡Í “‚Â„ÂÚ‡ÚË‚-
Ì˚ı”, Ú‡Í Ë “ÒÔÓÓ‚˚ı”) ÌÂ Ó·Ì‡ÛÊÂÌÓ ÔÓÚÂË
ÂÍÓÏ·ËÌ‡ÌÚÌÓÈ ÔÎ‡ÁÏË‰˚ (ËÒ. 2·). ì “ÒÔÓÓ-
‚˚ı” ËÁÓÎflÚÓ‚ ÓÚÏÂ˜ÂÌÓ ÒÓı‡ÌÂÌËÂ ÔÎ‡ÁÏË‰˚ ‚
ÔÓÎÌÓÏ Ó·˙ÂÏÂ ‚Ó ‚ÒÂı ÒÎÛ˜‡flı. çËÁÍ‡fl ÍÓÔËÈ-
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(a)

(·)

(‚)

 

êËÒ. 2.

 

 ÉÂÚÂÓ„ÂÌÌÓÒÚ¸ ¯Ú‡ÏÏ‡ 

 

B

 

. 

 

subtilis

 

 2335/105
ÔÓÒÎÂ ËÌÚÓ‰ÛÍˆËË ‚ ÏÓ‰ÂÎ¸Ì˚Â ‚Ó‰Ì˚Â ˝ÍÓÒËÒÚÂÏ˚
(åùë): ‡ – Ï‡ÍÒËÏ‡Î¸Ì‡fl ·ËÓÏ‡ÒÒ‡, % Í ÍÓÌÚÓÎ˛
(

 

1

 

 

 

– 95–120; 

 

2

 

 – 120–170; 

 

3

 

 – 170–210%); · – ÛÒÚÓÈ˜Ë-
‚ÓÒÚ¸ Í Í‡Ì‡ÏËˆËÌÛ, % Í ÍÓÌÚÓÎ˛ (

 

4

 

 – 0.5; 

 

5

 

 – 5; 

 

6

 

 –
50 ÏÍ„/ÏÎ); ‚ – ÍÓÔËÈÌÓÒÚ¸ ÂÍÓÏ·ËÌ‡ÌÚÌÓÈ ÔÎ‡ÁÏË‰˚,
% Í ÍÓÌÚÓÎ˛ (

 

7

 

 – ÏÂÌÂÂ 20; 

 

8

 

 – 20–70; 

 

9

 

 – 70–100%).
IB ‚Í – “‚Â„ÂÚ‡ÚË‚Ì˚Â” ÍÎÂÚÍË ËÁ IB-ÏËÍÓÍÓÒÏ‡,
IB Ò – “ÒÔÓÓ‚˚Â” ÍÎÂÚÍË ËÁ IB-ÏËÍÓÍÓÒÏ‡,
IIB ‚Í – “‚Â„ÂÚ‡ÚË‚Ì˚Â” ÍÎÂÚÍË ËÁ IIB-ÏËÍÓÍÓÒÏ‡,
IIB Ò – “ÒÔÓÓ‚˚Â” ÍÎÂÚÍË ËÁ IIB-ÏËÍÓÍÓÒÏ‡.
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% Í ÍÓÌÚÓÎ˛

äÓÔËÈÌÓÒÚ¸ ÂÍÓÏ·ËÌ‡ÌÚÌÓÈ
ÔÎ‡ÁÏË‰˚, % Í ÍÓÌÚÓÎ˛

ìÒÎÓ‚Ëfl ‚˚‰ÂÎÂÌËfl
èë

 

–

 

èë

 

+

 

Éë

 

–

 

Éë

 

+

 

(‚)

(·)

(‡)

 

êËÒ. 3.

 

 ÉÂÚÂÓ„ÂÌÌÓÒÚ¸ ¯Ú‡ÏÏ‡ 

 

B

 

. 

 

subtilis

 

 2335/105
ÔÓÒÎÂ Ô‡ÒÒ‡ÊÂÈ Ì‡ ÒÂ‰‡ı ‡ÁÌÓ„Ó ÒÓÒÚ‡‚‡: ‡ – Ï‡Í-
ÒËÏ‡Î¸Ì‡fl ·ËÓÏ‡ÒÒ‡, % Í ÍÓÌÚÓÎ˛ (

 

1

 

 – 95–120;

 

2

 

 

 

−

 

 

 

120–170; 

 

3

 

 – 170–210%); · – ÛÒÚÓÈ˜Ë‚ÓÒÚ¸ Í Í‡Ì‡-
ÏËˆËÌÛ, % Í ÍÓÌÚÓÎ˛ (

 

1

 

 – 0,5; 

 

2

 

 – 5; 

 

3

 

 – 50 ÏÍ„/ÏÎ);
‚

 

 

 

–

 

 

 

ÍÓÔËÈÌÓÒÚ¸ ÂÍÓÏ·ËÌ‡ÌÚÌÓÈ ÔÎ‡ÁÏË‰˚, % Í
ÍÓÌÚÓÎ˛ (

 

1

 

 – ÏÂÌÂÂ 20; 

 

2

 

 – 20–70%). èë

 

–

 

 – ÔÓÎÌ‡fl
ÒÂ‰‡ ·ÂÁ Í‡Ì‡ÏËˆËÌ‡, èë

 

+

 

 – ÔÓÎÌ‡fl ÒÂ‰‡ Ò Í‡Ì‡-
ÏËˆËÌÓÏ, Éë

 

–

 

 – ÔÓÎÌ‡fl ÒÂ‰‡, ‡Á‚Â‰ÂÌÌ‡fl ‚ 10 ‡Á,
·ÂÁ Í‡Ì‡ÏËˆËÌ‡, Éë

 

+

 

 – ÔÓÎÌ‡fl ÒÂ‰‡, ‡Á‚Â‰ÂÌÌ‡fl ‚
10 ‡Á, Ò Í‡Ì‡ÏËˆËÌÓÏ.
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ÌÓÒÚ¸ ÔÎ‡ÁÏË‰˚ (ÏÂÌÂÂ 20% ÍÓÔËÈ ÂÍÓÏ·ËÌ‡ÌÚ-
ÌÓÈ ÔÎ‡ÁÏË‰˚ ÔÓ ÓÚÌÓ¯ÂÌË˛ Í ÍÓÌÚÓÎ˛) ·˚Î‡
Ó·Ì‡ÛÊÂÌ‡ ÚÓÎ¸ÍÓ Û “‚Â„ÂÚ‡ÚË‚Ì˚ı” ËÁÓÎflÚÓ‚,
‚˚‰ÂÎÂÌÌ˚ı ËÁ ÏËÍÓÍÓÒÏ‡ IB.

ìÒÚÓÈ˜Ë‚ÓÒÚ¸ Í Í‡Ì‡ÏËˆËÌÛ ‚ ·ÓÎ¸¯ËÌÒÚ‚Â
ÒÎÛ˜‡Â‚ ÍÓÂÎËÓ‚‡Î‡ Ò ÍÓÔËÈÌÓÒÚ¸˛ ÂÍÓÏ·Ë-
Ì‡ÌÚÌÓÈ ÔÎ‡ÁÏË‰˚. ÇÒÂ ÒÔÓÓ‚˚Â ËÁÓÎflÚ˚ ·˚ÎË
ÛÒÚÓÈ˜Ë‚˚ Í ‚˚ÒÓÍËÏ ÍÓÌˆÂÌÚ‡ˆËflÏ Í‡Ì‡ÏËˆË-
Ì‡ (50 ÏÍ„/ÏÎ), ‡ ÒÂ‰Ë “‚Â„ÂÚ‡ÚË‚Ì˚ı” ËÁÓÎflÚÓ‚
ËÁ ÏËÍÓÍÓÒÏ‡ IB ÓÚÏÂ˜ÂÌÓ ÔÓfl‚ÎÂÌËÂ ÍÎÂÚÓÍ,
˜Û‚ÒÚ‚ËÚÂÎ¸Ì˚ı Í Í‡Ì‡ÏËˆËÌÛ (ËÒ. 2‚).

ÉÂÚÂÓ„ÂÌÌÓÒÚ¸ ¯Ú‡ÏÏÓ‚ ÔË ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸-
Ì˚ı Ô‡ÒÒ‡Ê‡ı Ì‡ Ú‚Â‰˚ı ÒÂ‰‡ı. ê‡ÁÎË˜Ëfl ‚ „ÂÚÂ-
Ó„ÂÌÌÓÒÚË ÂÍÓÏ·ËÌ‡ÌÚÌÓ„Ó ̄ Ú‡ÏÏ‡ ‚ ÏËÍÓÍÓ-
ÒÏ‡ı, ‡ÁÎË˜‡˛˘ËıÒfl ‰ÎËÌÓÈ ÚÓÙË˜ÂÒÍÓÈ ˆÂÔË,
ÏÓ„ÛÚ ·˚Ú¸ Ó·ÛÒÎÓ‚ÎÂÌ˚ ‡ÁÎË˜Ì˚ÏË Ù‡ÍÚÓ‡-
ÏË, ‚ ˜‡ÒÚÌÓÒÚË ‡ÁÎË˜ÌÓÈ ÍÓÌˆÂÌÚ‡ˆËÂÈ ÔËÚ‡-
ÚÂÎ¸Ì˚ı Ë ÚÓÍÒË˜Ì˚ı ‚Â˘ÂÒÚ‚ [3]. àÒÒÎÂ‰Ó‚‡ÌÓ
ÔÓfl‚ÎÂÌËÂ „ÂÚÂÓ„ÂÌÌÓÒÚË Û ÔÎ‡ÁÏË‰ÌÓ„Ó ¯Ú‡Ï-
Ï‡ ÔË ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸Ì˚ı ÔÂÂÒÂ‚‡ı Ì‡ Ú‚Â‰˚ı
ÒÂ‰‡ı ‡ÁÌÓ„Ó ÒÓÒÚ‡‚‡ Ò Û˜ÂÚÓÏ ÍÎ˛˜Â‚˚ı Ù‡Í-
ÚÓÓ‚ ÔËÓ‰Ì˚ı ˝ÍÓÒËÒÚÂÏ (ÔÓÎÌ˚Â Ë ‡Á·‡‚-
ÎÂÌÌ˚Â ÒÂ‰˚, ‚ ÔËÒÛÚÒÚ‚ËË ËÎË ‚ ÓÚÒÛÚÒÚ‚ËÂ ÒÂ-
ÎÂÍÚË‚ÌÓ„Ó Ù‡ÍÚÓ‡). ÑÎfl ÓˆÂÌÍË „ÂÚÂÓ„ÂÌÌÓÒ-
ÚË ¯Ú‡ÏÏ‡ ËÁ Í‡Ê‰Ó„Ó ‚‡Ë‡ÌÚ‡ ÓÔ˚Ú‡ ÓÚ·Ë‡ÎË
ÒÎÛ˜‡ÈÌ˚Ï Ó·‡ÁÓÏ ÓÍÓÎÓ 300 ÍÓÎÓÌËÈ, Û ÍÓÚÓ-
˚ı ÓˆÂÌË‚‡ÎËÒ¸ ÚÂ ÊÂ ÍËÚÂËË, ˜ÚÓ Ë ‚ ÓÔ˚Ú‡ı
Ò ËÁÓÎflÚ‡ÏË, ‚˚‰ÂÎÂÌÌ˚ÏË ËÁ ÏËÍÓÍÓÒÏÓ‚ (ËÒ. 3).

Ç ÛÒÎÓ‚Ëflı ÔÓÎÌÓÈ ÒÂ‰˚ ·ÂÁ ‡ÌÚË·ËÓÚËÍ‡ ‚
ÔÓÔÛÎflˆËË B. subtilis 2335/105 Ì‡Í‡ÔÎË‚‡ÎËÒ¸ ‚‡-
Ë‡ÌÚ˚, ı‡‡ÍÚÂËÁÛ˛˘ËÂÒfl ·ÓÎÂÂ ‚˚ÒÓÍËÏ Ï‡Í-
ÒËÏ‡Î¸Ì˚Ï ÔËÓÒÚÓÏ ·ËÓÏ‡ÒÒ˚ ÔÓ ‰ÓÒÚËÊÂÌËË
ÒÚ‡ˆËÓÌ‡ÌÓÈ Ù‡Á˚ ÓÒÚ‡ Ë ÁÌ‡˜ËÚÂÎ¸Ì˚Ï ÒÌË-
ÊÂÌËÂÏ ÍÓÔËÈÌÓÒÚË ÂÍÓÏ·ËÌ‡ÌÚÌÓÈ ÔÎ‡ÁÏË‰˚
(‰Ó 65%). èË ˝ÚÓÏ ÓÚÏÂ˜‡ÎË ÍÓÂÎflˆË˛ ÏÂÊ‰Û
ÍÓÔËÈÌÓÒÚ¸˛ ÔÎ‡ÁÏË‰˚ Ë ÛÒÚÓÈ˜Ë‚ÓÒÚ¸˛ ÍÎÂÚÓÍ
Í Í‡Ì‡ÏËˆËÌÛ (ËÒ. 3). ì ‚‡Ë‡ÌÚÓ‚ Ò ‚˚ÒÓÍËÏ
Ï‡ÍÒËÏ‡Î¸Ì˚Ï ÔËÓÒÚÓÏ ·ËÓÏ‡ÒÒ˚ ÍÓÔËÈÌÓÒÚ¸
ÔÎ‡ÁÏË‰˚ ÒÓÒÚ‡‚ÎflÎ‡ ÏÂÌÂÂ 20% ÓÚ ÍÓÌÚÓÎfl (‚‡-
Ë‡ÌÚ 10-22, 10-101; ËÒ. 4, Ú‡·ÎËˆ‡). é‰Ì‡ÍÓ ÔË
ÁÌ‡˜ËÚÂÎ¸ÌÓÏ ÒÌËÊÂÌËË ÍÓÔËÈÌÓÒÚË ÔÎ‡ÁÏË‰˚ ÌÂ
‚ÒÂ„‰‡ Ì‡·Î˛‰‡ÎË ‚ÓÒÒÚ‡ÌÓ‚ÎÂÌËÂ Ï‡ÍÒËÏ‡Î¸ÌÓ-
„Ó ÔËÓÒÚ‡ ·ËÓÏ‡ÒÒ˚ ‰Ó ÛÓ‚Ìfl ·ÂÒÔÎ‡ÁÏË‰ÌÓ„Ó
¯Ú‡ÏÏ‡ (‚‡Ë‡ÌÚ 10-15, ËÒ. 4, Ú‡·ÎËˆ‡).

ä‡Í ÔÓÎÌ‡fl, Ú‡Í Ë „ÓÎÓ‰Ì‡fl ÒÂ‰˚ Ò ÒÂÎÂÍÚË‚-
Ì˚Ï Ù‡ÍÚÓÓÏ (Í‡Ì‡ÏËˆËÌÓÏ) ÒÔÓÒÓ·ÒÚ‚Ó‚‡ÎË
ÒÓı‡ÌÂÌË˛ ‚ ÔÓÔÛÎflˆËË B. subtilis 2335/105 ‚‡Ë-
‡ÌÚÓ‚, ÛÒÚÓÈ˜Ë‚˚ı Í ‚˚ÒÓÍËÏ ÍÓÌˆÂÌÚ‡ˆËflÏ
‡ÌÚË·ËÓÚËÍ‡ (ËÒ. 3‚). çÂÒÏÓÚfl Ì‡ ÒÌËÊÂÌËÂ
ÍÓÔËÈÌÓÒÚË ÂÍÓÏ·ËÌ‡ÌÚÌÓÈ ÔÎ‡ÁÏË‰˚ Û ÁÌ‡˜Ë-
ÚÂÎ¸ÌÓÈ ˜‡ÒÚË ËÒÒÎÂ‰Ó‚‡ÌÌ˚ı ‚‡Ë‡ÌÚÓ‚, ÛÒÚÓÈ˜Ë-
‚ÓÒÚ¸ Í Í‡Ì‡ÏËˆËÌÛ ÒÓı‡ÌflÎ‡Ò¸ Ì‡ ÛÓ‚ÌÂ ÍÓÌ-
ÚÓÎfl (‚‡Ë‡ÌÚ˚ 10-201, 10-207, ËÒ. 4, Ú‡·ÎËˆ‡).
èË ˝ÚÓÏ Û ‚‡Ë‡ÌÚÓ‚ Ì‡·Î˛‰‡ÎË ÒÓı‡ÌÂÌËÂ
Ï‡ÍÒËÏ‡Î¸ÌÓÈ ·ËÓÏ‡ÒÒ˚, ı‡‡ÍÚÂÌÓÈ ‰Îfl ËÒıÓ‰-
ÌÓ„Ó ÂÍÓÏ·ËÌ‡ÌÚÌÓ„Ó ¯Ú‡ÏÏ‡ (ËÒ. 3).

ÄÌ‡ÎËÁ ‚‡Ë‡ÌÚÓ‚, ‚˚‰ÂÎÂÌÌ˚ı ÔË Ô‡ÒÒ‡Ê‡ı
Ì‡ „ÓÎÓ‰ÌÓÈ ÒÂ‰Â ·ÂÁ ‡ÌÚË·ËÓÚËÍ‡ ÔÓÍ‡Á‡Î, ̃ ÚÓ Û

·ÓÎ¸¯ËÌÒÚ‚‡ ‚‡Ë‡ÌÚÓ‚ (ÓÍÓÎÓ 90%, ËÒ. 3) ÒÓ-
ı‡ÌflÎ‡Ò¸ ‚˚ÒÓÍ‡fl ÍÓÔËÈÌÓÒÚ¸ ÔÎ‡ÁÏË‰˚ (‚‡Ë-
‡ÌÚ˚ 10-54, 10-48 ËÒ. 4, Ú‡·ÎËˆ‡) Ë ÒÓÓÚ‚ÂÚÒÚ‚ÂÌ-
ÌÓ ÛÒÚÓÈ˜Ë‚ÓÒÚ¸ Í ‚˚ÒÓÍËÏ ÍÓÌˆÂÌÚ‡ˆËflÏ ‡ÌÚË-
·ËÓÚËÍ‡ ‚ ÒÂ‰Â (50 ÏÍ„/ÏÎ). Å˚ÎÓ Ú‡ÍÊÂ ÓÚÏÂ˜ÂÌÓ
ÔÓfl‚ÎÂÌËÂ ‚‡Ë‡ÌÚÓ‚, Ï‡ÍÒËÏ‡Î¸Ì˚È ÔËÓÒÚ ·ËÓ-
Ï‡ÒÒ˚ ÍÓÚÓ˚ı ·˚Î Ú‡ÍÓÈ ÊÂ, Í‡Í Ë Û ·ÂÒÔÎ‡ÁÏË‰-
ÌÓ„Ó ¯Ú‡ÏÏ‡ B. subtilis 2335, Ó‰Ì‡ÍÓ ÔË ˝ÚÓÏ ÒÓ-
ı‡ÌflÎ‡Ò¸ ‚˚ÒÓÍ‡fl ÍÓÔËÈÌÓÒÚ¸ ÔÎ‡ÁÏË‰˚ Ë ÛÒÚÓÈ-
˜Ë‚ÓÒÚ¸ Í ‚˚ÒÓÍËÏ ÍÓÌˆÂÌÚ‡ˆËflÏ Í‡Ì‡ÏËˆËÌ‡
(‚‡Ë‡ÌÚ 10-54, ËÒ. 4, Ú‡·ÎËˆ‡).

í‡ÍËÏ Ó·‡ÁÓÏ, ÔÓ‚Â‰ÂÌÌ˚Â ˝ÍÒÔÂËÏÂÌÚ˚
ÔÓ Ò‡‚ÌËÚÂÎ¸ÌÓÈ ËÌÚÓ‰ÛÍˆËË ·ÂÒÔÎ‡ÁÏË‰ÌÓ„Ó
B. subtilis 2335 Ë ÂÍÓÏ·ËÌ‡ÌÚÌÓ„Ó ¯Ú‡ÏÏ‡ B. sub-
tilis 2335/105 ‚˚fl‚ËÎË ‡ÁÎË˜Ëfl ÏÂÊ‰Û ÌËÏË ‚ ÒÔÓ-
ÒÓ·Â ‚˚ÊË‚‡ÌËfl ‚ ‡ÁÎË˜Ì˚ı ÛÒÎÓ‚Ëflı ÒÂ‰˚.
äÎÂÚÍË ÂÍÓÏ·ËÌ‡ÌÚÌÓ„Ó ¯Ú‡ÏÏ‡ ÒÓı‡ÌflÎËÒ¸
ÔÂËÏÛ˘ÂÒÚ‚ÂÌÌÓ ‚ ‚Ë‰Â ÒÔÓ, ‚ ÚÓ ‚ÂÏfl Í‡Í ·ÂÒ-
ÔÎ‡ÁÏË‰Ì˚È ¯Ú‡ÏÏ ÒÓı‡ÌflÎÒfl Ë ‚ ÙÓÏÂ ‚Â„ÂÚ‡-
ÚË‚Ì˚ı ÍÎÂÚÓÍ, Ë ‚ ÒÔÓ‡ı. í‡ÍËÂ ‡ÁÎË˜Ëfl ÏÓ„ÛÚ
·˚Ú¸ ÒÎÂ‰ÒÚ‚ËÂÏ ‰ÓÔÓÎÌËÚÂÎ¸ÌÓÈ Ì‡„ÛÁÍË (ÔÓ-
‰ÛÍˆËfl ËÌÚÂÙÂÓÌ‡) Ì‡ ·ËÓÒËÌÚÂÚË˜ÂÒÍËÈ ‡ÔÔ‡-
‡Ú ÍÎÂÚÓÍ. íÓÚ Ù‡ÍÚ, ̃ ÚÓ ÔÓÔÛÎflˆËË ·ÂÒÔÎ‡ÁÏË‰-
ÌÓ„Ó ¯Ú‡ÏÏ‡, ÔÓÎÛ˜ÂÌÌ˚Â Í‡Í ËÁ ÒÔÓ, Ú‡Í Ë ËÁ
‚Â„ÂÚ‡ÚË‚Ì˚ı ÍÎÂÚÓÍ, ÌÂ fl‚Îfl˛ÚÒfl „ÂÚÂÓ„ÂÌÌ˚-
ÏË ‚ ÓÚÎË˜ËÂ ÓÚ ÔÓÔÛÎflˆËÈ ÂÍÓÏ·ËÌ‡ÌÚÌÓ„Ó
¯Ú‡ÏÏ‡, ÏÓÊÂÚ ÒÎÛÊËÚ¸ ÔÓ‰Ú‚ÂÊ‰ÂÌËÂÏ ÚÓ„Ó,
˜ÚÓ ÍÎÂÚÍË ÒÚÂÏflÚÒfl ÒÌËÁËÚ¸ ̋ ÍÒÔÂÒÒË˛ „ÂÚÂÓ-
ÎÓ„Ë˜Ì˚ı „ÂÌÓ‚, ÌÂ ÌÛÊÌ˚ı ËÏ ‰Îfl ‚˚ÊË‚‡ÌËfl ‚
‰‡ÌÌ˚ı ÛÒÎÓ‚Ëflı. é‰Ì‡ÍÓ ÔÓÚÂË ÂÍÓÏ·ËÌ‡ÌÚ-
ÌÓÈ ÔÎ‡ÁÏË‰˚ ÒÂ‰Ë ËÒÒÎÂ‰Ó‚‡ÌÌ˚ı ËÁÓÎflÚÓ‚
(Í‡Í “‚Â„ÂÚ‡ÚË‚Ì˚ı”, Ú‡Í Ë “ÒÔÓÓ‚˚ı”) Ó·Ì‡Û-
ÊÂÌÓ ÌÂ ·˚ÎÓ. ì “ÒÔÓÓ‚˚ı” ËÁÓÎflÚÓ‚ ‚Ó ‚ÒÂı ÒÎÛ-
˜‡flı ·˚ÎÓ ÓÚÏÂ˜ÂÌÓ ÒÓı‡ÌÂÌËÂ ËÒıÓ‰ÌÓÈ ÍÓÔËÈ-
ÌÓÒÚË ÔÎ‡ÁÏË‰˚. ëÂ‰Ë “‚Â„ÂÚ‡ÚË‚Ì˚ı” ËÁÓÎfl-
ÚÓ‚”, ‚˚‰ÂÎÂÌÌ˚ı ËÁ ÏËÍÓÍÓÒÏ‡ IB, Ó·Ì‡ÛÊÂÌÓ

1 2 3 4 5 6 7 8 9 10
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êËÒ. 4. Ñ‡ÌÌ˚Â ˝ÎÂÍÚÓÙÓÂÁ‡ ÎËÁ‡Ú‡ ÍÎÂÚÓÍ ‚‡Ë‡Ì-
ÚÓ‚ ÂÍÓÏ·ËÌ‡ÌÚÌÓ„Ó ¯Ú‡ÏÏ‡ B. subtilis 2335/105, ‚˚-
‰ÂÎÂÌÌ˚ı ÔÓÒÎÂ Ô‡ÒÒ‡ÊÂÈ ‚ ‡ÁÎË˜Ì˚ı ÛÒÎÓ‚Ëflı. ÑÓ-
ÓÊÍË: 1 – Ù‡„ λ; 2 – B. subtilis 2335/105; 3 – B. subtilis
2335; 4 – ‚‡Ë‡ÌÚ 10-15; 5 – ‚‡Ë‡ÌÚ 10-22; 6 – ‚‡Ë‡ÌÚ
10-101; 7 – ‚‡Ë‡ÌÚ 10-54; 8 – ‚‡Ë‡ÌÚ 10-183; 9 – ‚‡Ë-
‡ÌÚ 10-207; 10 – ‚‡Ë‡ÌÚ 10-48; 11 – ‚‡Ë‡ÌÚ 10-201.
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ä˚ÎÓ‚‡ Ë ‰.

ÔÓfl‚ÎÂÌËÂ ÌËÁÍÓÍÓÔËÈÌ˚ı ÍÎÂÚÓÍ (ÏÂÌÂÂ 20% ÍÓ-
ÔËÈ ÔÎ‡ÁÏË‰˚ ÔÓ ÓÚÌÓ¯ÂÌË˛ Í ÍÓÌÚÓÎ˛). èÓ-
‚Ë‰ËÏÓÏÛ, Û ‚Â„ÂÚ‡ÚË‚Ì˚ı ÍÎÂÚÓÍ, Ó·‡ÁÛ˛˘ËıÒfl
ËÁ ÒÔÓ ÔË ÔÓ‡ÒÚ‡ÌËË ‚ ÛÒÎÓ‚Ëflı ÏËÍÓÍÓÒ-
ÏÓ‚, ·Û‰ÂÚ Ú‡ÍÊÂ Ì‡·Î˛‰‡Ú¸Òfl ÚÂÌ‰ÂÌˆËfl Í ÒÌË-
ÊÂÌË˛ ÍÓÔËÈÌÓÒÚË ÂÍÓÏ·ËÌ‡ÌÚÌÓÈ ÔÎ‡ÁÏË‰˚.

ÄÌ‡ÎËÁ ‚‡Ë‡ÌÚÓ‚ B. subtilis 2335/105, ÔÓÎÛ˜ÂÌ-
Ì˚ı ‚ ıÓ‰Â ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸Ì˚ı Ô‡ÒÒ‡ÊÂÈ (ÓÍÓÎÓ
300 „ÂÌÂ‡ˆËÈ), ÔÓÍ‡Á‡Î, ˜ÚÓ „ÓÎÓ‰Ì‡fl ÒÂ‰‡ ‚
·ÓÎ¸¯ÂÈ ÒÚÂÔÂÌË, ˜ÂÏ ÔÓÎÌ‡fl, ÒÔÓÒÓ·ÒÚ‚Ó‚‡Î‡ ÒÓ-
ı‡ÌÂÌË˛ ÍÓÔËÈÌÓÒÚË ÔÎ‡ÁÏË‰˚ Ë ÛÒÚÓÈ˜Ë‚ÓÒÚË
Í ‚˚ÒÓÍËÏ ÍÓÌˆÂÌÚ‡ˆËflÏ ‡ÌÚË·ËÓÚËÍ‡. ç‡Ë·Ó-
ÎÂÂ flÍÓ ˝ÚË ‡ÁÎË˜Ëfl Ì‡·Î˛‰‡ÎËÒ¸ ÔË ÓÚÒÛÚÒÚ-
‚ËË ÒÂÎÂÍÚË‚ÌÓ„Ó Ù‡ÍÚÓ‡ ‚ ÒÂ‰Â. èÓÍ‡ ÚÛ‰ÌÓ
ÔÂ‰ÔÓÎ‡„‡Ú¸, Í‡ÍÓÈ ÏÂı‡ÌËÁÏ ÒÔÓÒÓ·ÒÚ‚ÛÂÚ ÔÓ-
fl‚ÎÂÌË˛ Ú‡ÍÓÈ „ÂÚÂÓ„ÂÌÌÓÒÚË ‚ ÔÓÔÛÎflˆËË ÔÎ‡Á-
ÏË‰ÒÓ‰ÂÊ‡˘Â„Ó ¯Ú‡ÏÏ‡. ùÚÓ ÏÓÊÂÚ ·˚Ú¸ Ó·ÛÒ-
ÎÓ‚ÎÂÌÓ ÚÂÏ, ˜ÚÓ ‚ ÛÒÎÓ‚Ëflı „ÓÎÓ‰ÌÓÈ ÒÂ‰˚ ÒÌË-
Ê‡ÂÚÒfl ‡ÍÚË‚ÌÓÒÚ¸ ·ËÓÒËÌÚÂÚË˜ÂÒÍËı ÔÓˆÂÒÒÓ‚
Ë ÔÓËÒıÓ‰ËÚ ËÁÏÂÌÂÌËÂ Â„ÛÎflˆËË ÓÚ‰ÂÎ¸Ì˚ı
ÓÔÂÓÌÓ‚, ˜ÚÓ ÒÔÓÒÓ·ÒÚ‚ÛÂÚ ÒÓı‡ÌÂÌË˛ ÔÎ‡ÁÏË-
‰˚ [11]. àÏÂÌÌÓ ‚ ÛÒÎÓ‚Ëflı „ÓÎÓ‰ÌÓÈ ÒÂ‰˚ ·ÂÁ
ÒÂÎÂÍÚË‚ÌÓ„Ó Ù‡ÍÚÓ‡ ÓÚÏÂ˜ÂÌÓ ÔÓfl‚ÎÂÌËÂ Â‰Ë-
ÌË˜Ì˚ı ‚‡Ë‡ÌÚÓ‚, ı‡‡ÍÚÂËÁÛ˛˘ËıÒfl ÔÓ‚˚-
¯ÂÌÌ˚Ï Ï‡ÍÒËÏ‡Î¸Ì˚Ï ÔËÓÒÚÓÏ ·ËÓÏ‡ÒÒ˚, ËÒ-
ıÓ‰ÌÓÈ ÍÓÔËÈÌÓÒÚ¸˛ ÔÎ‡ÁÏË‰˚ Ë ÛÒÚÓÈ˜Ë‚ÓÒÚ¸˛ Í
‚˚ÒÓÍËÏ ÍÓÌˆÂÌÚ‡ˆËflÏ Í‡Ì‡ÏËˆËÌ‡. é‰Ì‡ÍÓ ÌÂ
ÒÎÂ‰ÛÂÚ ÓÊË‰‡Ú¸ ‰ÓÏËÌËÓ‚‡ÌËfl Ú‡ÍËı ÍÎÂÚÓÍ ‚
ÔÓÔÛÎflˆËË ÂÍÓÏ·ËÌ‡ÌÚÌÓ„Ó ¯Ú‡ÏÏ‡, Ú‡Í Í‡Í ÔË
Â„Ó ‰ÎËÚÂÎ¸ÌÓÏ ÔÂ·˚‚‡ÌËË (4 ÏÂÒ) ‚ ÏËÍÓÍÓÒÏ‡ı
ÔÓ‰Ó·Ì˚Â ‚‡Ë‡ÌÚ˚ ÌÂ ·˚ÎË Ó·Ì‡ÛÊÂÌ˚.

ë ÚÓ˜ÍË ÁÂÌËfl ˝ÍÓÎÓ„Ë˜ÂÒÍÓÈ ·ÂÁÓÔ‡ÒÌÓÒÚË
ÔÂÔ‡‡Ú‡, ÒÓÁ‰‡ÌÌÓ„Ó Ì‡ ÓÒÌÓ‚Â B. subtilis, ÒÎÂ‰Û-
ÂÚ ËÏÂÚ¸ ‚ ‚Ë‰Û ‚ÂÓflÚÌÓÒÚ¸ ‰ÎËÚÂÎ¸ÌÓ„Ó ÒÓı‡-
ÌÂÌËfl ‚ ÔËÓ‰Ì˚ı ˝ÍÓÒËÒÚÂÏ‡ı ÍÎÂÚÓÍ, ÒÓ‰ÂÊ‡-
˘Ëı ÂÍÓÏ·ËÌ‡ÌÚÌÛ˛ ÔÎ‡ÁÏË‰Û ‚ ‚Ë‰Â ÒÔÓ (ÍÓ-
ÔËÈÌÓÒÚ¸ ÔÎ‡ÁÏË‰˚ ÒÓı‡ÌflÂÚÒfl ‰ÓÒÚ‡ÚÓ˜ÌÓ
‚˚ÒÓÍÓÈ) ËÎË ‚ ÙÓÏÂ ‚Â„ÂÚ‡ÚË‚Ì˚ı ÍÎÂÚÓÍ (ÒÌË-
ÊÂÌÌ˚È ÛÓ‚ÂÌ¸ ˝ÍÒÔÂÒÒËË ÔÎ‡ÁÏË‰Ì˚ı „ÂÌÓ‚).

ê‡·ÓÚ‡ ‚˚ÔÓÎÌÂÌ‡ ÔË ÔÓ‰‰ÂÊÍÂ „‡ÌÚ‡
ä‡ÒÌÓflÒÍÓ„Ó ÙÓÌ‰‡ Ì‡ÛÍË 8F0006.
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Population Heterogeneity of Plasmid-bearing and Plasmid-Free Bacillus subtilis 
Strains under Different Environmental Conditions

T. Yu. Krylova, L. Yu. Popova, N. S. Pechurkin, T. A. Kashperova, and V. A. Belyavskaya
Institute of Biophysics, Siberian Division, Russian Academy of Sciences, Krasnoyarsk, 660036 Russia1 

Abstract—The population heterogeneity of recombinant and plasmid-free Bacillus subtilis strains introduced
into aquatic microcosms was studied. After introduction, the population of the plasmid-free strain B. subtilis
2335 in microcosms has long been represented by both vegetative cells and spores, whereas, already ten days
after introduction, the population of the recombinant strain B. subtilis 2335/105 (KmrInf+) was represented only
by spores. The number of plasmid copies in the spore isolates of the recombinant strain was the same as before
introduction, but the plasmid abundance in the vegetative isolates of this strain decreased. The isolates of
B. subtilis 2335/105 obtained from microcosms and the variants of this strain obtained by ten successive sub-
cultures on M9 and 0.1 × M9 media with and without kanamycin (Km) differed in the number of plasmid cop-
ies, Km resistance, and maximum biomass yield during batch cultivation. Irrespective of the presence of Km,
more than 50% of the variants subcultured on M9 medium showed reduced plasmid abundance. At the same
time, about 70% of the variants subcultured on 0.1 × M9 medium with Km and 90% of the variants subcultured
on the same medium without Km retained the initial number of plasmid copies. The variants subcultured on
media with Km retained the initial biomass level. In more than 70% of the variants isolated from media without
Km, the biomass yield increased.

Key words: Bacillus subtilis, recombinant plasmid, microcosm, introduction, heterogeneity.
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