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1

 

é‰Ì‡ ËÁ Ì‡Ë·ÓÎÂÂ Ú‡ËÌÒÚ‚ÂÌÌ˚ı ÒÚÓÓÌ ‚ ÊËÁ-
ÌÂ‰ÂflÚÂÎ¸ÌÓÒÚË ‡ÁÎË˜Ì˚ı ÔÂ‰ÒÚ‡‚ËÚÂÎÂÈ ÓÚfl-
‰‡ „˚ÁÛÌÓ‚ Ò‚flÁ‡Ì‡ Ò ÙÂÌÓÏÂÌÓÏ “ÙËÁËÓÎÓ„Ë˜Â-
ÒÍÓÈ ÔÓÚÂËÌÛËË” (

 

Parfentjev

 

, 1932). çÂÒÏÓÚfl Ì‡
‰ÂÚ‡Î¸ÌÛ˛ ËÁÛ˜ÂÌÌÓÒÚ¸ ÏÓÎÂÍÛÎflÌÓ-„ÂÌÂÚË˜ÂÒÍËı
ÓÒÌÓ‚ Ë ÙËÁËÓÎÓ„Ë˜ÂÒÍËı ÏÂı‡ÌËÁÏÓ‚ Ò‡ÏÓ„Ó fl‚ÎÂ-
ÌËfl (

 

Hastie

 

 

 

et

 

 

 

al

 

., 1979; 

 

Berger

 

, 

 

Szoka

 

, 1981; 

 

Knopf

 

 

 

et

 

 

 

al

 

.,
1983; 

 

Kuhn

 

 

 

et

 

 

 

al

 

., 1984; 

 

McIntosh

 

, 

 

Bishop

 

, 1989;

 

Al

 

-

 

Shavi

 

 

 

et

 

 

 

al

 

., 1992), ÙÛÌÍˆËÓÌ‡Î¸ÌÓÂ ÁÌ‡˜ÂÌËÂ ÂÁ-
ÍÓ ÔÓ‚˚¯ÂÌÌÓÈ ˝ÍÒÍÂˆËË ·ÂÎÍ‡ ‚ ÒÓÒÚ‡‚Â ÏÓ˜Ë ‰Ó
ÔÓÒÎÂ‰ÌÂ„Ó ‚ÂÏÂÌË ÓÒÚ‡‚‡ÎÓÒ¸ ÚÛ‰ÌÂÈ¯ÂÈ Á‡„‡‰-
ÍÓÈ ‚ ·ËÓÎÓ„ËË ˝ÚÓÈ ÏÌÓ„Ó˜ËÒÎÂÌÌÓÈ ÒËÒÚÂÏ‡ÚË˜Â-
ÒÍÓÈ „ÛÔÔ˚.

Ç Ì‡˜‡ÎÂ 1990-ı „„. ÔÓfl‚ËÎËÒ¸ ÔÂ‚˚Â ÒÓÓ·˘ÂÌËfl
Ó ‚ÓÁÏÓÊÌÓÈ Â„ÛÎflÚÓÌÓÈ ÓÎË ·ÂÎÍÓ‚ ÏÓ˜Ë ‰ÓÏÓ-
‚ÓÈ Ï˚¯Ë Ë, ÔÂÊ‰Â ‚ÒÂ„Ó ·ÂÎÍÓ‚ ÍÓÏÔÎÂÍÒ‡ 

 

MUP

 

(

 

major

 

 

 

urinary

 

 

 

protein

 

), ‚ ÔÓˆÂÒÒ‡ı ‚ÌÛÚËÔÓÔÛÎflˆË-
ÓÌÌÓ„Ó ËÌÙÓÏ‡ˆËÓÌÌÓ„Ó Ó·ÏÂÌ‡ Ò ÔÓÏÓ˘¸˛ ÙÂÓ-
ÏÓÌÓ‚ (

 

Böcskei

 

 

 

et

 

 

 

al

 

., 1992; 

 

Bacchini

 

 

 

et

 

 

 

al

 

., 1992; 

 

Chura-
kov

 

 

 

et

 

 

 

al

 

., 1992; 

 

Robertson

 

 

 

et

 

 

 

al

 

., 1993). ùÚË ‡·ÓÚ˚
fl‚ËÎËÒ¸ ÓÒÌÓ‚ÓÈ ‰Îfl ÔÓ‚Â‰ÂÌËfl ÏÌÓ„Ó˜ËÒÎÂÌÌ˚ı
˝ÍÒÔÂËÏÂÌÚ‡Î¸Ì˚ı Ë ÔÓÔÛÎflˆËÓÌÌÓ-„ÂÌÂÚË˜ÂÒÍËı
ËÒÒÎÂ‰Ó‚‡ÌËÈ, ÔÓÒ‚fl˘ÂÌÌ˚ı ‰ÂÚ‡Î¸ÌÓÏÛ ‡Ì‡ÎËÁÛ
ÒÚÛÍÚÛÌÓ-ÙÛÌÍˆËÓÌ‡Î¸Ì˚ı ÓÒÓ·ÂÌÌÓÒÚÂÈ ·ÂÎÍÓ‚
ÍÓÏÔÎÂÍÒ‡ 

 

MUP

 

 (óÛ‡ÍÓ‚, çÓ‚ËÍÓ‚, 2000; Å‡·‡ÎflÌ,
çÓ‚ËÍÓ‚, 2001; Ñ‡Â‚, ë‚Â‰ÎÓ‚‡, 2002; çÓ‚ËÍÓ‚,

 

1

 

ê‡·ÓÚ‡ ÔÓ‰‰ÂÊ‡Ì‡ êÓÒÒËÈÒÍËÏ ÙÓÌ‰ÓÏ ÙÛÌ‰‡ÏÂÌÚ‡Î¸Ì˚ı
ËÒÒÎÂ‰Ó‚‡ÌËÈ (ÔÓÂÍÚ˚ ‹ 04-04-63050, 02-04-49273).

 

2003; 

 

Robertson

 

 

 

et

 

 

 

al

 

., 1996, 1997; 

 

Utsumi

 

 

 

et

 

 

 

al

 

., 1999;

 

Marchlewska

 

-

 

Koj

 

 

 

et

 

 

 

al

 

., 2000; 

 

Marie

 

 

 

et

 

 

 

al

 

., 2001; 

 

Timm
et

 

 

 

al

 

., 2001; 

 

Hurst

 

 

 

et

 

 

 

al

 

., 2001, 2005; 

 

Sharrow

 

 

 

et

 

 

 

al

 

., 2002,
2005; 

 

Armstrong

 

 

 

et

 

 

 

al

 

., 2005; 

 

Cavaggioni

 

 

 

et

 

 

 

al

 

., 2006;

 

Macek

 

 

 

et

 

 

 

al

 

., 2006; 

 

More

 

, 2006; 

 

Stopkova

 

 

 

et

 

 

 

al

 

., 2007).
èËÌflÚÓ Ò˜ËÚ‡Ú¸, ˜ÚÓ ‚˚‰ÂÎÂÌËÂ Ò ÏÓ˜ÓÈ ·ÂÎ-

ÍÓ‚ ÍÓÏÔÎÂÍÒ‡ 

 

MUP

 

 ı‡‡ÍÚÂÌÓ ‰Îfl Ò‡ÏˆÓ‚ Ë ÌÂ-
ÔÓÒÂ‰ÒÚ‚ÂÌÌÓ Ò‚flÁ‡ÌÓ Ò ‡Ì‰Ó„ÂÌÌ˚Ï ÒÚ‡ÚÛÒÓÏ
Ó„‡ÌËÁÏ‡ (

 

Szoka

 

, 

 

Paigen

 

, 1978, 1979; 

 

Berger

 

, 

 

Szoka

 

,
1981; 

 

Hayakawa

 

 

 

et

 

 

 

al

 

., 1983). åÂÊ‰Û ÚÂÏ p‡ÌÂÂ Ï˚
ÔÓÍ‡Á‡ÎË, ˜ÚÓ Í‡˜ÂÒÚ‚ÂÌÌ˚È ÒÓÒÚ‡‚ 

 

MUPs

 

 Í‡ÒÚË-
Ó‚‡ÌÌ˚ı Ò‡ÏˆÓ‚ Ï˚¯ÂÈ Ë‰ÂÌÚË˜ÂÌ Ú‡ÍÓ‚ÓÏÛ Ò‡-
ÏÓÍ, ‡ Ô‡ÚÚÂÌ 

 

MUPs

 

 ‰ÂÚÂÏËÌËÓ‚‡Ì „ÂÌÂÚË˜Â-
ÒÍË (óÛ‡ÍÓ‚, çÓ‚ËÍÓ‚, 2000). ùÚË ‰‡ÌÌ˚Â ÔÓÁ‚Ó-
Îfl˛Ú ÔÓÒÚ‡‚ËÚ¸ ‚ÓÔÓÒ Ó ÓÎË „ÂÌÂÚË˜ÂÒÍËı Ë
‚ÓÁ‡ÒÚÌ˚ı Ù‡ÍÚÓÓ‚ ‚ ÒÚ‡ÌÓ‚ÎÂÌËË ÔÓÎÓ‚˚ı
‡ÁÎË˜ËÈ ÔÓ ÒÓÒÚ‡‚Û ·ÂÎÍÓ‚ ÍÓÏÔÎÂÍÒ‡ 

 

MUP

 

 ‚
ÔÓÒÚÌ‡Ú‡Î¸ÌÓÏ ÓÌÚÓ„ÂÌÂÁÂ Ï˚¯Ë.

ñÂÎ¸ Ì‡¯Â„Ó ËÒÒÎÂ‰Ó‚‡ÌËfl – ÔÓ‚Â‰ÂÌËÂ Ò‡‚ÌË-
ÚÂÎ¸ÌÓ„Ó ÍÓÎË˜ÂÒÚ‚ÂÌÌÓ„Ó ‡Ì‡ÎËÁ‡ ˝ÍÒÔÂÒÒËË ·ÂÎ-
ÍÓ‚ 

 

MUPs

 

 Û Ò‡ÏˆÓ‚ Ë Ò‡ÏÓÍ Ï˚¯ÂÈ ‰‚Ûı „ÂÌÓÚËÔÓ‚
‚ ÔÂ- Ë ÔÓÒÚÔÛ·ÂÚ‡ÚÌÓÏ ÔÂËÓ‰‡ı ‡Á‚ËÚËfl.

 

åÄíÖêàÄã à åÖíéÑàäÄ

 

ê‡·ÓÚ‡ ‚˚ÔÓÎÌÂÌ‡ Ì‡ Ò‡Ïˆ‡ı Ë Ò‡ÏÍ‡ı ‰‚Ûı ‚˚-
ÒÓÍÓËÌ·Â‰Ì˚ı „ÂÌÂ‡ÎÓ„Ë˜ÂÒÍË ÌÂÓ‰ÒÚ‚ÂÌÌ˚ı
ÎËÌËÈ Ï˚¯ÂÈ 

 

CBA

 

/

 

LacY

 

 Ë 

 

C

 

57

 

BL

 

/6

 

JY

 

 (

 

n

 

 = 102).
ÜË‚ÓÚÌ˚ı ÒÓ‰ÂÊ‡ÎË „ÛÔÔ‡ÏË ÔÓ 4–6 ÓÒÓ·ÂÈ ‚

 

ÉÖçÖíàäÄ êÄáÇàíàü
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äéåèãÖäëÄ 

 

MUP
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éÍÓÌ˜‡ÚÂÎ¸Ì˚È ‚‡Ë‡ÌÚ ÔÓÎÛ˜ÂÌ 09.02.09 „. 

 

ç‡ Ò‡Ïˆ‡ı Ë Ò‡ÏÍ‡ı Ï˚¯ÂÈ ËÌ·Â‰Ì˚ı ÎËÌËÈ 

 

CBA

 

/

 

LacY

 

 Ë 

 

C

 

57

 

BL

 

/6

 

JY

 

 Ò ÔÓÏÓ˘¸˛ ˝ÎÂÍÚÓÙÓÂÁ‡ ‚
ÔÓÎË‡ÍËÎ‡ÏË‰ÌÓÏ „ÂÎÂ ËÁÛ˜‡ÎË ÓÒÓ·ÂÌÌÓÒÚË ˝ÍÒÔÂÒÒËË ·ÂÎÍÓ‚ ÏÓ˜Ë ÍÓÏÔÎÂÍÒ‡ 

 

MUP

 

 (

 

major

 

 

 

uri-
nary

 

 protein) Ì‡ 3, 4 Ë 12-È ÌÂ‰ ÓÌÚÓ„ÂÌÂÁ‡. ÇÔÂ‚˚Â ‰‡Ì‡ Ò‡‚ÌËÚÂÎ¸Ì‡fl ÍÓÎË˜ÂÒÚ‚ÂÌÌ‡fl ı‡‡ÍÚÂË-
ÒÚËÍ‡ ‚ÓÒ¸ÏË ·ÂÎÍÓ‚˚ı Ù‡ÍˆËÈ A-H ‚ Á‡‚ËÒËÏÓÒÚË ÓÚ ÔÓÎ‡, ‚ÓÁ‡ÒÚ‡ Ë „ÂÌÓÚËÔ‡ ÊË‚ÓÚÌ˚ı. ê‡Ò-
ÒÏÓÚÂÌ˚ ‡ÍÚÛ‡Î¸Ì˚Â ‚ÓÔÓÒ˚ „ÂÌÂÚË˜ÂÒÍÓ„Ó ÍÓÌÚÓÎfl Ë ÌÂÈÓ˝Ì‰ÓÍËÌÌÓÈ Â„ÛÎflˆËË ̋ ÍÒÔÂÒÒËË
MUPs ‚ ıÓ‰Â ËÌ‰Ë‚Ë‰Û‡Î¸ÌÓ„Ó ‡Á‚ËÚËfl. Ç Ò‚ÂÚÂ ÒÓ‚ÂÏÂÌÌ˚ı ÔÂ‰ÒÚ‡‚ÎÂÌËÈ Ó ÍÎ˛˜Â‚ÓÈ ÓÎË
MUPs ‚ ÔÓˆÂÒÒÂ ‚ÌÛÚËÔÓÔÛÎflˆËÓÌÌÓ„Ó ËÌÙÓÏ‡ˆËÓÌÌÓ„Ó Ó·ÏÂÌ‡ Ò ÔÓÏÓ˘¸˛ ÙÂÓÏÓÌÓ‚ ‚˚ÒÍ‡-
Á‡ÌÓ ÔÂ‰ÔÓÎÓÊÂÌËÂ Ó ÙÓÏËÓ‚‡ÌËË ‚ ‡ÌÌÂÏ ÓÌÚÓ„ÂÌÂÁÂ Ì‡ ÓÒÌÓ‚Â ÍÓÏ·ËÌ‡ÚÓËÍË MUPs „ÂÌÂÚË-
˜ÂÒÍË ‰ÂÚÂÏËÌËÓ‚‡ÌÌÓÈ ÒÚÛÍÚÛ˚ Ó·ÓÌflÚÂÎ¸ÌÓ„Ó ÍÓ‰‡ ‰ÂÙËÌËÚË‚ÌÓ„Ó ÚËÔ‡.

äÎ˛˜Â‚˚Â ÒÎÓ‚‡: ÔÂ- Ë ÔÓÒÚÔÛ·ÂÚ‡ÚÌ˚È ÔÂËÓ‰˚, Ï˚¯Ë, ·ÂÎÍË ÍÓÏÔÎÂÍÒ‡ MUP, ÔÓÎÓ‚˚Â ‡ÁÎË-
˜Ëfl, ÙÂÓÏÓÌ˚, Ó·ÓÌflÚÂÎ¸Ì˚È Ó·‡Á, ÍÓÏ·ËÌ‡ÚÓËÍ‡ MUPs, ÒÚÛÍÚÛ‡ Ó·ÓÌflÚÂÎ¸ÌÓ„Ó ÍÓ‰‡.

ìÑä 575.22+591.3:599.323.4
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çÓ‚ËÍÓ‚ Ë ‰.

ÒÚ‡Ì‰‡ÚÌ˚ı ÔÓÎËÔÓÔËÎÂÌÓ‚˚ı ÍÎÂÚÍ‡ı í-2
(“Velaz”, óÂıËfl) ‚ ÛÒÎÓ‚Ëflı ËÌ‚ÂÚËÓ‚‡ÌÌÓ„Ó Ò‚Â-
ÚÓ‚Ó„Ó ˆËÍÎ‡ (‰ÂÌ¸ – 12 ˜, ÌÓ˜¸ – 12 ˜). ùÍÒÔÂË-
ÏÂÌÚ˚ ÔÓ‚Ó‰ËÎË ‚ ‚ÂÒÂÌÌËÈ ÔÂËÓ‰.

ë·Ó ÏÓ˜Ë Û Ï˚¯ÂÈ Ò ÔÓÏÓ˘¸˛ ÎÂ„ÍÓ„Ó Ï‡ÒÒ‡Ê‡
·˛¯ÌÓÈ ˜‡ÒÚË ÚÂÎ‡ ÔÓ‚Ó‰ËÎË Ì‡ 3, 4 Ë 12-È ÌÂ‰
ÊËÁÌË ‚ ÔÎ‡ÒÚËÍÓ‚˚Â ÔÓ·ËÍË ùÔÔÂÌ‰ÓÙ
Ó·˙eÏÓÏ 2 ÏÎ ÒÚÓ„Ó ËÌ‰Ë‚Ë‰Û‡Î¸ÌÓ ‚ Ó‰ÌÓ Ë ÚÓ ÊÂ
‚ÂÏfl ÒÛÚÓÍ Ë ı‡ÌËÎË ÔË ÚÂÏÔÂ‡ÚÛÂ –18°C.

ÅÂÎÍË ÍÓÏÔÎÂÍÒ‡ MUP ‡Ì‡ÎËÁËÓ‚‡ÎË Ò ÔÓÏÓ-
˘¸˛ ˝ÎÂÍÚÓÙÓÂÁ‡ ‚ ÔÓÎË‡ÍËÎ‡ÏË‰ÌÓÏ „ÂÎÂ.
ê‡Á‰ÂÎÂÌËÂ Ì‡ÚË‚Ì˚ı ·ÂÎÍÓ‚ ÔÓ‚Ó‰ËÎË ‚ 0.1 å
ÚËÒ-‡ˆÂÚ‡ÚÌÓÏ ·ÛÙÂÂ, ç 5.5. èÓ·˚ „ÓÚÓ‚ËÎË,
ÒÏÂ¯Ë‚‡fl ‡ÎËÍ‚ÓÚ˚ ÏÓ˜Ë (2–10 ÏÍÎ) Ò 0.1 å ·ÛÙÂ-
ÓÏ ÚËÒ-HCl, ç 7.4, ÒÓ‰ÂÊ‡˘ËÏ 20% „ÎËˆÂËÌ‡
Ë 0.01% ·ÓÏÙÂÌÓÎÓ‚Ó„Ó ÒËÌÂ„Ó. ÅÂÎÍÓ‚˚Â Ù‡Í-
ˆËË ÓÍ‡¯Ë‚‡ÎË äÛÏ‡ÒÒË G-250 (“Serva”, ÉÂÏ‡-
ÌËfl). éˆÂÌÍÛ ÏÓÎÂÍÛÎflÌÓ„Ó ‚ÂÒ‡ åUPs ‚ÂÎË Ò ÔÓ-
ÏÓ˘¸˛ Ì‡·Ó‡ Í‡ÎË·Ó‚Ó˜Ì˚ı ·ÂÎÍÓ‚ (“Sigma”,
ëòÄ).

ëÓ‰ÂÊ‡ÌËÂ Ó·˘Â„Ó ·ÂÎÍ‡ ÓÔÂ‰ÂÎflÎË ÔÓ ÏÂÚÓ-
‰Û Å˝‰ÙÓ‰ (Bradford, 1976). äÓÎË˜ÂÒÚ‚ÂÌÌ˚È ‡Ì‡-
ÎËÁ Ù‡ÍˆËÓÌËÓ‚‡ÌÌ˚ı ·ÂÎÍÓ‚ ÍÓÏÔÎÂÍÒ‡ MUP
ÔÓ‚Ó‰ËÎË Ì‡ ·‡ÁÂ ÓÚ‰ÂÎ‡ ·ËÓıËÏËË ÇÒÂÓÒÒËÈÒÍÓ-
„Ó ËÌÒÚËÚÛÚ‡ ‡ÒÚÂÌËÂ‚Ó‰ÒÚ‚‡ êÄëïç (Çàê) Ò ÔÓ-
ÏÓ˘¸˛ ‰ÂÌÒËÚÓÏÂÚ‡ GelScan XL (“Pharmacia”,
ò‚ÂˆËfl).

ëÚ‡ÚËÒÚË˜ÂÒÍÛ˛ Ó·‡·ÓÚÍÛ ˝ÍÒÔÂËÏÂÌÚ‡Î¸-
Ì˚ı ‰‡ÌÌ˚ı ÔÓ‚Ó‰ËÎË Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ Ô‡ÍÂÚ‡
ÔÓ„‡ÏÏ GraphPad Prism 4 (“GraphPad Software”,
ëòÄ).

êÖáìãúíÄíõ

ÇÓÁ‡ÒÚÌ‡fl ‰ËÌ‡ÏËÍ‡ ˝ÍÒÔÂÒÒËË MUPs Û Ò‡Ï-
ˆÓ‚ Ë Ò‡ÏÓÍ Ï˚¯ÂÈ ÎËÌËË CBA/LacY. ä‡Í ÒÎÂ‰ÛÂÚ
ËÁ Ú‡·Î. 1, ÛÊÂ Ì‡ 3-È ÌÂ‰ ÓÌÚÓ„ÂÌÂÁ‡ ÍÓÏÔÎÂÍÒ
MUP Û Ò‡ÏˆÓ‚ ˝ÚÓ„Ó „ÂÌÓÚËÔ‡ ı‡‡ÍÚÂËÁÛÂÚÒfl
‚˚‡ÊÂÌÌÓÈ „ÂÚÂÓ„ÂÌÌÓÒÚ¸˛; ‚ ‚ÓÁ‡ÒÚÂ 4 ÌÂ‰ ‚

ÔÓ·‡ı ÏÓ˜Ë ÔÓfl‚Îfl˛ÚÒfl Ù‡ÍˆËË Ç Ë ë. ëÛÏÏ‡-
Ì‡fl Ô‡ˆË‡Î¸Ì‡fl ‚ÂÎË˜ËÌ‡ ˝ÚËı Ù‡ÍˆËÈ Ì‡ ÙÓÌÂ
ÔÓ„ÂÒÒË‚ÌÓ„Ó ‚ÓÁ‡ÒÚ‡ÌËfl Ëı ‡·ÒÓÎ˛ÚÌ˚ı ÁÌ‡-
˜ÂÌËÈ Í 12-È ÌÂ‰ ÊËÁÌË (Ú‡·Î. 1) ‚ ÚÂ˜ÂÌËÂ ‡Ò-
ÒÏ‡ÚË‚‡ÂÏÓ„Ó ÔÂËÓ‰‡ Ô‡‰‡ÂÚ Ò 25.7 ‰Ó 13.4%
(ËÒÛÌÓÍ, ‡).

é·˘ÂÂ ÒÓ‰ÂÊ‡ÌËÂ ·ÂÎÍÓ‚ ÍÓÏÔÎÂÍÒ‡ åUP Û
Ò‡ÏˆÓ‚ ‚ÓÁ‡ÒÚ‡ÂÚ Í 12-È ÌÂ‰ ‚ 85.8 ‡Á‡; ÏËÌË-
Ï‡Î¸Ì˚È ÍÓ˝ÙÙËˆËÂÌÚ ‚ÓÁ‡ÒÚ‡ÌËfl ı‡‡ÍÚÂÂÌ
‰Îfl Ù‡ÍˆËË ë (äë = 7.3), Ï‡ÍÒËÏ‡Î¸Ì˚È – ‰Îfl
Ù‡ÍˆËË D (äD = 212.1). ÑÓÎfl ˝ÚÓÈ Ï‡ÊÓÌÓÈ
Ù‡ÍˆËË ‚ Ó·˘ÂÏ ÔÛÎÂ MUPs ‚ÓÁ‡ÒÚ‡ÂÚ c 22.6% Û
ÌÂÔÓÎÓ‚ÓÁÂÎ˚ı 3-ÌÂ‰ÂÎ¸Ì˚ı ÊË‚ÓÚÌ˚ı ‰Ó 54.1%
Û 12-ÌÂ‰ÂÎ¸Ì˚ı Ò‡ÏˆÓ‚ ( < 0.01) (ËÒÛÌÓÍ, ‡).

ì Ò‡ÏÓÍ ̋ ÚÓÈ ÎËÌËË ‚ ÓÚÎË˜ËÂ ÓÚ Ò‡ÏˆÓ‚ ‚ ÍÓÏ-
ÔÎÂÍÒÂ MUP ÔÓÎÌÓÒÚ¸˛ ÓÚÒÛÚÒÚ‚Û˛Ú Ù‡ÍˆËË Ç Ë
ë (Ú‡·Î. 1); Ô‡ˆË‡Î¸Ì˚Â ‚ÂÎË˜ËÌ˚ ÓÒÚ‡Î¸Ì˚ı Ôfl-
ÚË Ù‡ÍˆËÈ Ì‡ ÙÓÌÂ ÔÓ„ÂÒÒË‚ÌÓ„Ó ÓÒÚ‡ Ëı ‡·-
ÒÓÎ˛ÚÌ˚ı ÁÌ‡˜ÂÌËÈ ÓÒÚ‡˛ÚÒfl ÓÚÌÓÒËÚÂÎ¸ÌÓ ÌÂËÁ-
ÏÂÌÌ˚ÏË (ËÒÛÌÓÍ, ·). é·˘ÂÂ ÒÓ‰ÂÊ‡ÌËÂ ·ÂÎÍÓ‚
ÍÓÏÔÎÂÍÒ‡ MUP Û Ò‡ÏÓÍ ‚ÓÁ‡ÒÚ‡ÂÚ Í 12-È ÌÂ‰ ‚
17.5 ‡Á; ÏËÌËÏ‡Î¸Ì˚È ÍÓ˝ÙÙËˆËÂÌÚ ‚ÓÁ‡ÒÚ‡ÌËfl
ı‡‡ÍÚÂÂÌ ‰Îfl Ù‡ÍˆËË ç (äH = 5.0), Ï‡ÍÒËÏ‡Î¸-
Ì˚È – ‰Îfl Ù‡ÍˆËÈ D Ë Ö (äD = 30.0, äE = 26.7). ÑÓÎfl
Ï‡ÊÓÌÓÈ Ù‡ÍˆËË Ö ‚ Ó·˘ÂÏ ÔÛÎÂ MUPs ‚ÓÁ‡ÒÚ‡-
ÂÚ Ò 31.9% Û ÌÂÔÓÎÓ‚ÓÁÂÎ˚ı 3-ÌÂ‰ÂÎ¸Ì˚ı ÓÒÓ·ÂÈ ‰Ó
47.8% Û 12-ÌÂ‰ÂÎ¸Ì˚ı Ò‡ÏÓÍ ( < 0.01).

Ç ˆÂÎÓÏ ÚÂÏÔ Û‚ÂÎË˜ÂÌËfl ÒÓ‰ÂÊ‡ÌËfl MUPs ‚
ÏÓ˜Â Ò‡ÏˆÓ‚ ÎËÌËË CBA/LacY ÔÂ‚˚¯‡ÂÚ ‰‡ÌÌ˚È
ÔÓÍ‡Á‡ÚÂÎ¸ Û Ò‡ÏÓÍ ‚ 4.9 ‡Á‡ (Ú‡·Î. 1).

ÇÓÁ‡ÒÚÌ‡fl ‰ËÌ‡ÏËÍ‡ ˝ÍÒÔÂÒÒËË MUPs Û Ò‡Ï-
ˆÓ‚ Ë Ò‡ÏÓÍ Ï˚¯ÂÈ ÎËÌËË ë57BL/6JY. ä‡Í ÒÎÂ‰ÛÂÚ
ËÁ ‰‡ÌÌ˚ı Ú‡·Î. 2, „ÂÚÂÓ„ÂÌÌ˚È ÒÓÒÚ‡‚ ÍÓÏÔÎÂÍ-
Ò‡ MUP ı‡‡ÍÚÂÂÌ ÛÊÂ ‰Îfl 3-ÌÂ‰ÂÎ¸Ì˚ı ÊË‚ÓÚ-
Ì˚ı; ‚ ‚ÓÁ‡ÒÚÂ 4 ÌÂ‰ ‚ ÏÓ˜Â Ò‡ÏˆÓ‚ ‰‡ÌÌÓ„Ó „ÂÌÓ-
ÚËÔ‡ ÔÓfl‚ÎflÂÚÒfl Ù‡ÍˆËfl Ç.

é·˘ÂÂ ÍÓÎË˜ÂÒÚ‚Ó MUPs ‚ ‡ÒÒÏ‡ÚË‚‡ÂÏ˚È ÓÚ-
ÂÁÓÍ ÓÌÚÓ„ÂÌÂÁ‡ ‚ÓÁ‡ÒÚ‡ÂÚ Û Ò‡ÏˆÓ‚ ‚ 123.6 ‡Á‡;
ÏËÌËÏ‡Î¸Ì˚È ÍÓ˝ÙÙËˆËÂÌÚ ‚ÓÁ‡ÒÚ‡ÌËfl ı‡‡Í-

í‡·ÎËˆ‡ 1.  ÇÓÁ‡ÒÚÌ‡fl ‰ËÌ‡ÏËÍ‡ ÒÓ‰ÂÊ‡ÌËfl Ù‡ÍˆËÈ MUPs (Ï„/ÏÎ) ‚ ÏÓ˜Â Ò‡ÏˆÓ‚ Ë Ò‡ÏÓÍ Ï˚¯ÂÈ ÎËÌËË CBA/LacY

î‡ÍˆËfl 
·ÂÎÍ‡

ÇÓÁ‡ÒÚ Ò‡ÏˆÓ‚, ÌÂ‰
ä

ÇÓÁ‡ÒÚ Ò‡ÏÓÍ, ÌÂ‰
K

3 4 12 3 4 12 

A 0.015 ± 0.0042 0.02 ± 0.007 0.45 ± 0.075 30.0 0.020 ± 0.0033 0.060 ± 0.0187 0.27 ± 0.070 13.5

B 0 0.03 ± 0.013 0.23 ± 0.019 7.7 – – – –

C 0 0.07 ± 0.050 0.51 ± 0.082 7.3 – – – –

D 0.014 ± 0.0031 0.16 ± 0.101 2.97 ± 0.141 212.1 0.008 ± 0.0014 0.028 ± 0.0062 0.24 ± 0.047 30.0

E 0.018 ± 0.0046 0.06 ± 0.037 1.06 ± 0.045 58.9 0.021 ± 0.0056 0.075 ± 0.0212 0.56 ± 0.103 26.7

F – – – – – – – –

G 0.010 ± 0.0029 0.02 ± 0.007 0.15 ± 0.012 15.0 0.010 ± 0.0021 0.031 ± 0.0101 0.07 ± 0.006 7.0

H 0.005 ± 0.0009 0.01 ± 0.003 0.13 ± 0.009 26.0 0.008 ± 0.0019 0.014 ± 0.0044 0.04 ± 0.005 5.0

ΣA–H 0.064 ± 0.0116 0.37 ± 0.213 5.49 ± 0.127 85.8 0.068 ± 0.0103 0.210 ± 0.0561 1.19 ± 0.213 17.5

á‰ÂÒ¸ Ë ‚ Ú‡·Î. 2: ä – ÍÓ˝ÙÙËˆËÂÌÚ ‚ÓÁ‡ÒÚ‡ÌËfl ‚ÂÎË˜ËÌ˚ Ù‡ÍˆËË.
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ÚÂÂÌ ‰Îfl Ù‡ÍˆËË G (äG = 13.8); Ï‡ÍÒËÏ‡Î¸Ì˚È –
‰Îfl D (äD = 265.0). è‡ˆË‡Î¸Ì‡fl ‚ÂÎË˜ËÌ‡ ‰‡ÌÌÓÈ
Ù‡ÍˆËË ÒÛ˘ÂÒÚ‚ÂÌÌÓ ‡ÁÎË˜‡ÂÚÒfl ‚ ÔÂ- Ë ÔÓÒÚ-
ÔÛ·ÂÚ‡ÚÌÓÏ ÔÂËÓ‰‡ı Ë ÒÓÒÚ‡‚ÎflÂÚ Û 3, 4, Ë 12-ÌÂ-
‰ÂÎ¸Ì˚ı ÓÒÓ·ÂÈ 7.9, 7.1 Ë 15.6% ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ.
ÑÓÎfl ‰ÓÏËÌËÛ˛˘ÂÈ Û ‚ÁÓÒÎ˚ı ÊË‚ÓÚÌ˚ı Ù‡Í-
ˆËË ë (41.7%) ÒÓÒÚ‡‚ÎflÂÚ Û ÌÂÔÓÎÓ‚ÓÁÂÎ˚ı 3-ÌÂ-
‰ÂÎ¸Ì˚ı Ò‡ÏˆÓ‚ 21.1% (ËÒÛÌÓÍ, ‚).

ì Ò‡ÏÓÍ ̋ ÚÓÈ ÎËÌËË ‚ ÓÚÎË˜ËÂ ÓÚ Ò‡ÏˆÓ‚ ‚ ÍÓÏ-
ÔÎÂÍÒÂ MUP ÔÓÎÌÓÒÚ¸˛ ÓÚÒÛÚÒÚ‚ÛÂÚ Ù‡ÍˆËfl D; ‚
‚ÓÁ‡ÒÚÂ 4 ÌÂ‰ ‚ ÒÓÒÚ‡‚Â MUPs ÔÓfl‚ÎflÂÚÒfl Ù‡Í-
ˆËfl Ç (Ú‡·Î. 2). é·˘ÂÂ ÒÓ‰ÂÊ‡ÌËÂ ·ÂÎÍÓ‚ ÍÓÏ-
ÔÎÂÍÒ‡ MUP ‚ÓÁ‡ÒÚ‡ÂÚ Í 12-È ÌÂ‰ ‚ 38.6 ‡Á‡; ÏË-
ÌËÏ‡Î¸Ì˚È ÍÓ˝ÙÙËˆËÂÌÚ ‚ÓÁ‡ÒÚ‡ÌËfl ı‡‡ÍÚÂ-

ÂÌ ‰Îfl Ù‡ÍˆËË ç (äH = 5.0), Ï‡ÍÒËÏ‡Î¸Ì˚È –
‰Îfl Ù‡ÍˆËË Ä (äA = 84.0), ‰ÓÎfl Ï‡ÊÓÌÓÈ Ù‡Í-
ˆËË ë Ô‡ÍÚË˜ÂÒÍË ÌÂ ËÁÏÂÌflÂÚÒfl (ËÒÛÌÓÍ, „).

Ç ˆÂÎÓÏ ÚÂÏÔ Û‚ÂÎË˜ÂÌËfl ÒÓ‰ÂÊ‡ÌËfl MUPs ‚
ÏÓ˜Â Ò‡ÏˆÓ‚ ÎËÌËË C57BL/6JY ÔÂ‚˚¯‡ÂÚ ‰‡Ì-
Ì˚È ÔÓÍ‡Á‡ÚÂÎ¸ Û Ò‡ÏÓÍ ‚ 3.2 ‡Á‡ (Ú‡·Î. 2).

êÂÁÛÎ¸Ú‡Ú˚ ‰‚ÛıÙ‡ÍÚÓÌÓ„Ó ‰ËÒÔÂÒËÓÌÌÓ„Ó
‡Ì‡ÎËÁ‡ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Û˛Ú Ó ÚÓÏ, ˜ÚÓ ‚ÓÁ‡ÒÚ ÓÍ‡-
Á˚‚‡ÂÚ ‚˚ÒÓÍÓ ‰ÓÒÚÓ‚ÂÌÓÂ ‚ÎËflÌËÂ ÚÓÎ¸ÍÓ Ì‡
‡·ÒÓÎ˛ÚÌÓÂ ÒÓ‰ÂÊ‡ÌËÂ Ù‡ÍˆËÈ MUPs Ë Ô‡Í-
ÚË˜ÂÒÍË ÌÂ ‚ÎËflÂÚ Ì‡ Ëı ÓÚÌÓÒËÚÂÎ¸ÌÛ˛ (Ô‡ˆË-
‡Î¸ÌÛ˛) ‚ÂÎË˜ËÌÛ (Ú‡·Î. 3, 4).
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ÑÓÎË Ù‡ÍˆËÈ MUP (ÔÓ ÓÒË Ó‰ËÌ‡Ú, %) ‚ ÓÌÚÓ„ÂÌÂÁÂ Ò‡ÏˆÓ‚ (‡, ‚) Ë Ò‡ÏÓÍ (·, „) Ï˚¯ÂÈ ÎËÌËÈ CBA/LacY(‡, ·)
Ë C57BL/6JY (‚, „) ‡ÁÌÓ„Ó ‚ÓÁ‡ÒÚ‡ (ÔÓ ÓÒË ‡·ÒˆËÒÒ, ÌÂ‰). A – ( ), B – ( ), C – ( ), D – ( ), E – ( ), F – ( ),
G – ( ), H – ).

í‡·ÎËˆ‡ 2.  ÇÓÁ‡ÒÚÌ‡fl ‰ËÌ‡ÏËÍ‡ ÒÓ‰ÂÊ‡ÌËfl Ù‡ÍˆËÈ MUPs (Ï„/ÏÎ) ‚ ÏÓ˜Â Ò‡ÏˆÓ‚ Ë Ò‡ÏÓÍ Ï˚¯ÂÈ ÎËÌËË C57BL/6JY

î‡ÍˆËfl 
·ÂÎÍ‡

ÇÓÁ‡ÒÚ Ò‡ÏˆÓ‚, ÌÂ‰
ä

ÇÓÁ‡ÒÚ Ò‡ÏÓÍ, ÌÂ‰
ä

3 4 12 3 4 12 

A 0.005 ± 0.0009 0.007 ± 0.0013 0.68 ± 0.157 136.0 0.005 ± 0.0014 0.007 ± 0.0016 0.42 ± 0.125 84.0

B 0 0.006 ± 0.0017 0.51 ± 0.111 85.0 0 0.007 ± 0.0037 0.13 ± 0.040 18.6

C 0.006 ± 0.0014 0.018 ± 0.0078 1.43 ± 0.182 238.3 0.022 ± 0.0134 0.041 ± 0.0295 0.99 ± 0.197 45.0

D 0.002 ± 0.0003 0.004 ± 0.0008 0.53 ± 0.152 265.0 – – – –

E – – – – – – – –

F 0.002 ± 0.0002 0.002 ± 0.0004 0.09 ± 0.031 45.0 0.003 ± 0.0014 0.004 ± 0.0016 0.06 ± 0.019 20.0

G 0.008 ± 0.0013 0.009 ± 0.0030 0.11 ± 0.022 13.8 0.006 ± 0.0030 0.007 ± 0.0034 0.04 ± 0.010 6.7

H 0.004 ± 0.0005 0.004 ± 0.0010 0.07 ± 0.010 17.5 0.006 ± 0.0025 0.007 ± 0.0035 0.03 ± 0.006 5.0

ΣA–H 0.028 ± 0.0030 0.050 ± 0.0140 3.46 ± 0.628 123.6 0.043 ± 0.0205 0.072 ± 0.0406 1.66 ± 0.370 38.6
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çÓ‚ËÍÓ‚ Ë ‰.

éÅëìÜÑÖçàÖ

èÓÒÚÌ‡Ú‡Î¸Ì˚È ÓÌÚÓ„ÂÌÂÁ ‰ÓÏÓ‚ÓÈ Ï˚¯Ë Mus
musculus L. ÔËÌflÚÓ ‡Á‰ÂÎflÚ¸ Ì‡ fl‰ ÔÂËÓ‰Ó‚.
éÒÓ·ÓÂ ÁÌ‡˜ÂÌËÂ ËÏÂÂÚ ˝Ú‡Ô Ú‡Í Ì‡Á˚‚‡ÂÏÓÈ “ÒÓ-
ˆË‡ÎËÁ‡ˆËË”, Ò‚flÁ‡ÌÌ˚È Ò ‚˚ıÓ‰ÓÏ ÏÓÎÓ‰˚ı Ï˚-
¯ÂÈ ËÁ „ÌÂÁ‰‡ Ë ÔÂÂıÓ‰ÓÏ Ì‡ ‡ÍÚË‚ÌÓÂ ÔËÚ‡ÌËÂ:
˝ÚÓÚ ÔÂËÓ‰ ‰ÎËÚÂÎ¸ÌÓÒÚ¸˛ 5–7 ÒÛÚ ÓÍ‡Ì˜Ë‚‡ÂÚÒfl
Í 4–5-È ÌÂ‰ ÓÌÚÓ„ÂÌÂÁ‡. çÂÔÓÒÂ‰ÒÚ‚ÂÌÌÓ Á‡ ÌËÏ
ÒÎÂ‰ÛÂÚ ÔÂËÓ‰ ÙÓÏËÓ‚‡ÌËfl Û Ò‡ÏˆÓ‚ ËÂ‡ıË-
˜ÂÒÍËı ÓÚÌÓ¯ÂÌËÈ, ÒÓÔÓ‚ÓÊ‰‡˛˘ËÈÒfl ÂÁÍËÏ
ÔÓ‚˚¯ÂÌËÂÏ ÛÓ‚Ìfl ‡„ÂÒÒË‚ÌÓÒÚË (McKinney,
Desjardins, 1973; Barkley, Goldman, 1977), ÙËÁËÓÎÓ-
„Ë˜ÂÒÍÓÈ ÓÒÌÓ‚ÓÈ ÍÓÚÓÓ„Ó fl‚ÎflÂÚÒfl ËÁÏÂÌÂÌËÂ
ÌÂÈÓ˝Ì‰ÓÍËÌÌÓ„Ó ÒÚ‡ÚÛÒ‡ ÓÒÓ·Ë, ‚ ÔÂ‚Û˛ Ó˜Â-
Â‰¸ – ÏÌÓ„ÓÍ‡ÚÌÓÂ Û‚ÂÎË˜ÂÌËÂ ÒÂÏÂÌÌËÍ‡ÏË ÔÓ-
‰ÛÍˆËË ÚÂÒÚÓÒÚÂÓÌ‡ (Selmanoff et al., 1977a,b; Jean-
Faucher, 1978). ùÚÓÚ ÓÚÌÓÒËÚÂÎ¸ÌÓ ÔÓ‰ÓÎÊËÚÂÎ¸-
Ì˚È ÔÂËÓ‰, Á‡Í‡Ì˜Ë‚‡˛˘ËÈÒfl Í 7–8-È ÌÂ‰, ÒÓÔÓ-
‚ÓÊ‰‡ÂÚÒfl Ú‡ÍÊÂ ÒÓÁÂ‚‡ÌËÂÏ fl‰‡ ÙÂÏÂÌÚ‡ÚË‚-
Ì˚ı ÒËÒÚÂÏ, Û˜‡ÒÚ‚Û˛˘Ëı ‚ ÏÂÚ‡·ÓÎËÁÏÂ ÚÂÒÚÓÒÚÂ-

ÓÌ‡, Ë ÍÎÂÚÓ˜Ì˚ı ÂˆÂÔÚÓÓ‚ Í ‰Ë„Ë‰ÓÚÂÒÚÓ-
ÒÚÂÓÌÛ (Minetti et al., 1986; Murono, Washburn, 1989).

êÂÁÛÎ¸Ú‡Ú˚ Ì‡¯ÂÈ ‡·ÓÚ˚ ıÓÓ¯Ó ÒÓÓÚ‚ÂÚ-
ÒÚ‚Û˛Ú ÎËÚÂ‡ÚÛÌ˚Ï ‰‡ÌÌ˚Ï Ó ‚ÓÁ‡ÒÚÌÓÈ ‰ËÌ‡-
ÏËÍÂ Ïêçä MUPs ‚ ÍÎÂÚÍ‡ı ÔÂ˜ÂÌË Ï˚¯ÂÈ (Der-
man, 1981; Barth et al., 1982). ÇÏÂÒÚÂ Ò ÚÂÏ ‚˚‰ÂÎÂ-
ÌËÂ ÔÂ- Ë ÔÓÒÚÔÛ·ÂÚ‡ÚÌÓ„Ó ÔÂËÓ‰Ó‚ ‚ ÔÓˆÂÒÒÂ
ËÒÒÎÂ‰Ó‚‡ÌËfl ÔÓÁ‚ÓÎËÎÓ ‚˚fl‚ËÚ¸ ÁÌ‡˜ËÚÂÎ¸Ì˚Â
ÏÂÊÎËÌÂÈÌ˚Â ‡ÁÎË˜Ëfl ‚ ÓÒÓ·ÂÌÌÓÒÚflı ËÁÏÂÌÂ-
ÌËfl ÍÓÌˆÂÌÚ‡ˆËË Ó‰ÌÓËÏÂÌÌ˚ı ·ÂÎÍÓ‚˚ı Ù‡Í-
ˆËÈ Û Ò‡ÏˆÓ‚ Ë Ò‡ÏÓÍ.

èÓ„ÂÒÒË‚ÌÓÂ Û‚ÂÎË˜ÂÌËÂ ÒÓ‰ÂÊ‡ÌËfl Ù‡Í-
ˆËÈ MUPs ı‡‡ÍÚÂÌÓ ÔË ‡Á‚ËÚËË Ï˚¯ÂÈ Ó·ÂËı
ÎËÌËÈ (Ú‡·Î. 1, 2). é·‡˘‡ÂÚ Ì‡ ÒÂ·fl ‚ÌËÏ‡ÌËÂ ÚÓ,
˜ÚÓ ÒÚ‡ÚÓ‚˚Â ‚ÂÎË˜ËÌ˚ ÍÓÌˆÂÌÚ‡ˆËË ·ÓÎ¸¯ËÌ-
ÒÚ‚‡ Ù‡ÍˆËÈ Û ÌÂÔÓÎÓ‚ÓÁÂÎ˚ı 3-ÌÂ‰ÂÎ¸Ì˚ı ÊË-
‚ÓÚÌ˚ı ÎËÌËË CBA/LacY ÒÛ˘ÂÒÚ‚ÂÌÌÓ ‚˚¯Â, ˜ÂÏ
Û Ëı Ò‚ÂÒÚÌËÍÓ‚ ËÁ ÎËÌËË C57BL/6JY. ê‡ÌÂÂ Ï˚
ÔÓÍ‡Á‡ÎË, ̃ ÚÓ Û Ò‡ÏˆÓ‚ ‚ ‚ÓÁ‡ÒÚÂ 8 ÌÂ‰ ̋ ÚË ‡ÁÎË-
˜Ëfl ËÒ˜ÂÁ‡˛Ú, ‡ ÍÓ˝ÙÙËˆËÂÌÚ ‡Ì„Ó‚ÓÈ ÍÓÂÎfl-
ˆËË ÏÂÊ‰Û ‡·ÒÓÎ˛ÚÌ˚ÏË ÁÌ‡˜ÂÌËflÏË Ó‰ÌÓËÏÂÌ-

í‡·ÎËˆ‡ 3.  êÂÁÛÎ¸Ú‡Ú˚ ‰‚ÛıÙ‡ÍÚÓÌÓ„Ó ‰ËÒÔÂÒËÓÌÌÓ„Ó ‡Ì‡ÎËÁ‡ ‰ËÌ‡ÏËÍË ‡·ÒÓÎ˛ÚÌ˚ı ‚ÂÎË˜ËÌ Ù‡ÍˆËÈ MUPs ‚ ÓÌ-
ÚÓ„ÂÌÂÁÂ Ò‡ÏˆÓ‚ Ë Ò‡ÏÓÍ Ï˚¯ÂÈ ÎËÌËÈ CBA/LacY Ë C57BL/6JY

àÒÚÓ˜ÌËÍ 
ËÁÏÂÌ˜Ë‚ÓÒÚË

óËÒÎÓ ÒÚÂÔÂÌÂÈ 
Ò‚Ó·Ó‰˚, df

ëÂ‰ÌËÈ 
Í‚‡‰‡Ú, M

äËÚÂËÈ 
îË¯Â‡, F

ìÓ‚ÂÌ¸ 
ÁÌ‡˜ËÏÓÒÚË, p

ë‡Ïˆ˚ ëÇÄ

ÇÓÁ‡ÒÚ 2 11.84 830.1 <0.0001

î‡ÍˆËfl 6 3.396 238.2 <0.0001

ÇÁ‡ËÏÓ‰ÂÈÒÚ‚ËÂ 12 2.910 204.1 <0.0001

ëÎÛ˜‡ÈÌ˚Â ÓÚÍÎÓÌÂÌËfl 175 0.01426

ë‡ÏÍË ëÇÄ

ÇÓÁ‡ÒÚ 2 0.9527 50.51 <0.0001

î‡ÍˆËfl 4 0.2428 12.87 <0.0001

ÇÁ‡ËÏÓ‰ÂÈÒÚ‚ËÂ 8 0.1655 8.775 <0.0001

ëÎÛ˜‡ÈÌ˚Â ÓÚÍÎÓÌÂÌËfl 180 0.01886

ë‡Ïˆ˚ C57BL/6

ÇÓÁ‡ÒÚ 2 3.608 107.6 <0.0001

î‡ÍˆËfl 6 0.5266 15.7 <0.0001

ÇÁ‡ËÏÓ‰ÂÈÒÚ‚ËÂ 12 0.5115 15.25 <0.0001

ëÎÛ˜‡ÈÌ˚Â ÓÚÍÎÓÌÂÌËfl 119 0.03355

ë‡ÏÍË ë57BL/6

ÇÓÁ‡ÒÚ 2 0.6924 29.14 <0.0001

î‡ÍˆËfl 5 0.2577 10.84 <0.0001

ÇÁ‡ËÏÓ‰ÂÈÒÚ‚ËÂ 10 0.2209 9.296 <0.0001

ëÎÛ˜‡ÈÌ˚Â ÓÚÍÎÓÌÂÌËfl 72 0.02376
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Ì˚ı Ù‡ÍˆËÈ Û ˛‚ÂÌËÎ¸Ì˚ı 4-ÌÂ‰ÂÎ¸Ì˚ı Ë ‚ÁÓÒ-
Î˚ı 8-ÌÂ‰ÂÎ¸Ì˚ı ÊË‚ÓÚÌ˚ı ÎËÌËË CBA/LacY
ı‡‡ÍÚÂËÁÛÂÚÒfl ‚˚ÒÓÍÓ ‰ÓÒÚÓ‚ÂÌÓÈ ÔÓÎÓÊË-
ÚÂÎ¸ÌÓÈ Á‡‚ËÒËÏÓÒÚ¸˛ (rs = +0.96,  < 0.01) (óÛ‡-
ÍÓ‚, çÓ‚ËÍÓ‚, 2000). ùÚË ‰‡ÌÌ˚Â Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Û˛Ú
Ó ÚÓÏ, ˜ÚÓ Û ÌÂÔÓÎÓ‚ÓÁÂÎ˚ı Ï˚¯ÂÈ ‰‡ÌÌÓ„Ó „ÂÌÓ-
ÚËÔ‡ Ô‡ÚÚÂÌ Ô‡ˆË‡Î¸Ì˚ı ‚ÂÎË˜ËÌ MUPs ÒÓÓÚ‚ÂÚ-
ÒÚ‚ÛÂÚ Ú‡ÍÓ‚ÓÏÛ Û ÔÓÎÓ‚ÓÁÂÎ˚ı ÊË‚ÓÚÌ˚ı. í‡ÍËÏ
Ó·‡ÁÓÏ, ÔË ÛÒÎÓ‚ËË ÒÚÛÍÚÛÌÓ-ÏÓÎÂÍÛÎflÌÓÈ
Ë‰ÂÌÚË˜ÌÓÒÚË ·ÂÎÍÓ‚ ÍÓÏÔÎÂÍÒ‡ MUP Û ˛‚ÂÌËÎ¸-
Ì˚ı Ë ‚ÁÓÒÎ˚ı ÓÒÓ·ÂÈ ÎËÌËË CBA/LacY Ë Ì‡ ÓÒÌÓ-
‚‡ÌËË ‰‡ÌÌ˚ı ÔÓ ‡Ì‰Ó„ÂÌÌÓÏÛ ÍÓÌÚÓÎ˛ ÒËÌÚÂÁ‡
MUPs ÏÓÊÌÓ ÛÚ‚ÂÊ‰‡Ú¸, ˜ÚÓ „ÂÌÂÚË˜ÂÒÍËÈ ÍÓÌ-
ÚÓÎ¸ ·ËÓÒËÌÚÂÁ‡ ˝ÚËı ·ÂÎÍÓ‚ ÔÓ “‚ÁÓÒÎÓÏÛ ÚËÔÛ”
‚ ‡ÌÌÂÏ ÓÌÚÓ„ÂÌÂÁÂ Ë ÙÓÏËÓ‚‡ÌËÂ ÒÓÓÚ‚ÂÚÒÚ‚Û-
˛˘Â„Ó “‚ÁÓÒÎÓ„Ó” Ô‡ÚÚÂÌ‡ MUPs Í‡Í ÔËÁÌ‡Í‡ Û
Ò‡ÏˆÓ‚ ˝ÚÓÈ ÎËÌËË ıÓÌÓÎÓ„Ë˜ÂÒÍË ÔÂ‰¯ÂÒÚ‚ÛÂÚ
ÂÁÍÓÏÛ ÔÓ‰˙ÂÏÛ ÛÓ‚Ìfl ÚÂÒÚÓÒÚÂÓÌ‡ ‚ ÍÓ‚Ë Ì‡

30-Â ÒÛÚ ÔÓÒÚÌ‡Ú‡Î¸ÌÓ„Ó ÓÌÚÓ„ÂÌÂÁ‡ (Selmanoff et al.,
1977b; Jean-Faucher et al., 1978).

èÂ‰ÒÚ‡‚ÎÂÌÌ˚Â ÂÁÛÎ¸Ú‡Ú˚ ÔÓ‰Ú‚ÂÊ‰‡˛Ú
‡ÌÂÂ Ò‰ÂÎ‡ÌÌ˚È ‚˚‚Ó‰ Ó· ‡Ì‰Ó„ÂÌÓÁ‡‚ËÒËÏÓÏ
ı‡‡ÍÚÂÂ ˝ÍÒÔÂÒÒËË Ù‡ÍˆËÈ B Ë C Û ÊË‚ÓÚÌ˚ı
ÎËÌËË CBA/LacY Ë Ù‡ÍˆËË D – Û ÎËÌËË
C57BL/6JY (óÛ‡ÍÓ‚, çÓ‚ËÍÓ‚, 2000). é·‡˘‡ÂÚ
Ì‡ ÒÂ·fl ‚ÌËÏ‡ÌËÂ ÓÚÒÛÚÒÚ‚ËÂ Û 3-ÌÂ‰ÂÎ¸Ì˚ı ÊË-
‚ÓÚÌ˚ı Ù‡ÍˆËË Ç ‚ Ó·ÂËı ÎËÌËflı Ë Ù‡ÍˆËË ë –
‚ ÎËÌËË CBA/LacY. C ‰Û„ÓÈ ÒÚÓÓÌ˚, Ù‡ÍˆËfl D
˝ÍÒÔÂÒÒËÛÂÚÒfl Û ÊË‚ÓÚÌ˚ı ˝ÚÓ„Ó „ÂÌÓÚËÔ‡ ÛÊÂ Ì‡
3-È ÌÂ‰ Ì‡ ÙÓÌÂ ÓÚÒÛÚÒÚ‚Ëfl ‚ ÒÓÒÚ‡‚Â MUPs ‡Ì‰Ó„Â-
ÌÓÁ‡‚ËÒËÏÓÈ Ù‡ÍˆËË Ç. ùÚÓ ÏÓÊÂÚ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Ó-
‚‡Ú¸ ÎË·Ó Ó ÔÓ‚˚¯ÂÌÌÓÈ ËÌ‰ÛˆË·ÂÎ¸ÌÓÒÚË ·ËÓÒËÌ-
ÚÂÁ‡ ·ÂÎÍÓ‚, ÒÓÒÚ‡‚Îfl˛˘Ëı ˝ÎÂÍÚÓÙÓÂÚË˜ÂÒÍÛ˛
Ù‡ÍˆË˛ D, ÎË·Ó Ó ÒÛ˘ÂÒÚ‚Ó‚‡ÌËË ÏÂÊÎËÌÂÈÌ˚ı
‡ÁÎË˜ËÈ ‚ ı‡‡ÍÚÂÂ ˝ÍÒÔÂÒÒËË Ù‡ÍˆËË Ç.

í‡·ÎËˆ‡ 4.  êÂÁÛÎ¸Ú‡Ú˚ ‰‚ÛıÙ‡ÍÚÓÌÓ„Ó ‰ËÒÔÂÒËÓÌÌÓ„Ó ‡Ì‡ÎËÁ‡ ‰ËÌ‡ÏËÍË ÓÚÌÓÒËÚÂÎ¸Ì˚ı ‚ÂÎË˜ËÌ MUPs ‚ ÓÌ-
ÚÓ„ÂÌÂÁÂ Ò‡ÏˆÓ‚ Ë Ò‡ÏÓÍ Ï˚¯ÂÈ ÎËÌËÈ CBA/LacY Ë C57BL/6JY

àÒÚÓ˜ÌËÍ 
ËÁÏÂÌ˜Ë‚ÓÒÚË

óËÒÎÓ ÒÚÂÔÂÌÂÈ 
Ò‚Ó·Ó‰˚, df

ëÂ‰ÌËÈ 
Í‚‡‰‡Ú, M

äËÚÂËÈ 
îË¯Â‡, F

ìÓ‚ÂÌ¸ 
ÁÌ‡˜ËÏÓÒÚË, p

ë‡Ïˆ˚ ëÇÄ

ÇÓÁ‡ÒÚ 2 0.0 0.0 ç‰

î‡ÍˆËfl 6 0.4467 6.290 <0.0001

ÇÁ‡ËÏÓ‰ÂÈÒÚ‚ËÂ 12 0.08342 1.175 ç‰

ëÎÛ˜‡ÈÌ˚Â ÓÚÍÎÓÌÂÌËfl 175 0.01426

ë‡ÏÍË ëÇÄ

ÇÓÁ‡ÒÚ 2 0.0 0.0 ç‰

î‡ÍˆËfl 4 0.6343 12.25 <0.0001

ÇÁ‡ËÏÓ‰ÂÈÒÚ‚ËÂ 8 0.04813 0.9292 ç‰

ëÎÛ˜‡ÈÌ˚Â ÓÚÍÎÓÌÂÌËfl 180 0.05180

ë‡Ïˆ˚ C57BL/6

ÇÓÁ‡ÒÚ 2 0.0 0.0 ç‰

î‡ÍˆËfl 6 0.1770 2.482 <0.05

ÇÁ‡ËÏÓ‰ÂÈÒÚ‚ËÂ 12 0.04651 0.6521 ç‰

ëÎÛ˜‡ÈÌ˚Â ÓÚÍÎÓÌÂÌËfl 119 0.07133

ë‡ÏÍË ë57BL/6

ÇÓÁ‡ÒÚ 2 0.0 0.0 ç‰

î‡ÍˆËfl 5 0.5643 5.903 <0.0001

ÇÁ‡ËÏÓ‰ÂÈÒÚ‚ËÂ 10 0.01820 0.1904 ç‰

ëÎÛ˜‡ÈÌ˚Â ÓÚÍÎÓÌÂÌËfl 72 0.09560

èËÏÂ˜‡ÌËÂ: ç‰ – ‚ÎËflÌËÂ Ù‡ÍÚÓ‡ ÌÂ‰ÓÒÚÓ‚ÂÌÓ.
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çÓ‚ËÍÓ‚ Ë ‰.

Ç ÔÓÎ¸ÁÛ ÔÂ‚Ó„Ó ÔÂ‰ÔÓÎÓÊÂÌËfl „Ó‚ÓËÚ ÂÁÍÓÂ
Û‚ÂÎË˜ÂÌËÂ Û 12-ÌÂ‰ÂÎ¸Ì˚ı ÊË‚ÓÚÌ˚ı ÒÓ‰ÂÊ‡ÌËfl
ËÏÂÌÌÓ Ù‡ÍˆËË D (Ú‡·Î. 1), ‚ ÔÓÎ¸ÁÛ ‚ÚÓÓ„Ó – ‚˚-
‡ÊÂÌÌ˚Â ÏÂÊÎËÌÂÈÌ˚Â ‡ÁÎË˜Ëfl ‚ ‰ËÌ‡ÏËÍÂ ËÁ-
ÏÂÌÂÌËfl ÒÓ‰ÂÊ‡ÌËfl Ù‡ÍˆËË Ç ‚ ÔÓˆÂÒÒÂ ‡Á‚Ë-
ÚËfl (Ú‡·Î. 1, 2).

ëÎÂ‰ÛÂÚ ÔÓ‰˜ÂÍÌÛÚ¸, ˜ÚÓ ı‡‡ÍÚÂÌÓÈ ÓÒÓ-
·ÂÌÌÓÒÚ¸˛ Ò‡ÏˆÓ‚ Ï˚¯ÂÈ ÒÂÏÂÈÒÚ‚‡ ÎËÌËÈ ë57 ‚
ÓÚÎË˜ËÂ ÓÚ ‰Û„Ëı ÎËÌËÈ fl‚ÎflÂÚÒfl ÓÚÌÓÒËÚÂÎ¸ÌÓ
ÌËÁÍËÈ ÛÓ‚ÂÌ¸ ÔÎ‡ÁÏÂÌÌÓ„Ó ÚÂÒÚÓÒÚÂÓÌ‡ (Ñ˛ÊË-
ÍÓ‚‡, 1994; Sustarsic, Wolfe, 1976; Selmanoff et al.,
1977b; Stalvey, Payne, 1983) Ë ÔÓ‚˚¯ÂÌÌ‡fl ÚÍ‡ÌÂ‚‡fl
˜Û‚ÒÚ‚ËÚÂÎ¸ÌÓÒÚ¸ Í Â„Ó ÙËÁËÓÎÓ„Ë˜ÂÒÍË ‡ÍÚË‚ÌÓ-
ÏÛ ÏÂÚ‡·ÓÎËÚÛ – ‰Ë„Ë‰ÓÚÂÒÚÓÒÚÂÓÌÛ (Bartke,
1974). èÓ-‚Ë‰ËÏÓÏÛ, ËÏÂÌÌÓ ˝ÚËÏ Ó·˙flÒÌflÂÚÒfl
ÂÁÍÓÂ ÔÓ‚˚¯ÂÌËÂ ËÌÚÂÌÒË‚ÌÓÒÚË ·ËÓÒËÌÚÂÁ‡ ·ÂÎ-
ÍÓ‚ ÍÓÏÔÎÂÍÒ‡ MUP c 4-È ÔÓ 8-˛ ÌÂ‰ ÓÌÚÓ„ÂÌÂÁ‡ ‚
ÎËÌËË C57BL/6JY; ‚ ÔÂ‚Û˛ Ó˜ÂÂ‰¸ ˝ÚÓ ÓÚÌÓÒËÚÒfl
Í ‡Ì‰Ó„ÂÌÓÁ‡‚ËÒËÏÓÈ Ù‡ÍˆËË D (Ú‡·Î. 2). àÁ-
‚ÂÒÚÌÓ Ú‡ÍÊÂ, ˜ÚÓ Ò‡Ïˆ˚ ÎËÌËË C57BL/Kw, ‚ ÓÚÎË-
˜ËÂ ÓÚ Ò‡ÏˆÓ‚ ÎËÌËË CBA/Kw, ı‡‡ÍÚÂËÁÛ˛ÚÒfl
ÒÌËÊÂÌËÂÏ ÙÛÌÍˆËÓÌ‡Î¸ÌÓÈ ‡ÍÚË‚ÌÓÒÚË ˘ËÚÓ‚Ë‰-
ÌÓÈ ÊÂÎÂÁ˚ (Marchlewska-Koj et al., 1974). ì˜ËÚ˚-
‚‡fl ‰‡ÌÌ˚Â ÔÓ ÚËÓÍÒËÌÓÁ‡‚ËÒËÏÓÈ ˝ÍÒÔÂÒÒËË „Â-
ÌÓ‚ ÍÓÏÔÎÂÍÒ‡ Mup (Knopf et al., 1983; Kuhn et al.,
1984), ÏÓÊÌÓ ÔÓÎ‡„‡Ú¸, ˜ÚÓ ÔÓÎÛ˜ÂÌÌ˚Â Ì‡ÏË Â-
ÁÛÎ¸Ú‡Ú˚ ÓÚ‡Ê‡˛Ú ÏÂÊÎËÌÂÈÌ˚Â ‡ÁÎË˜Ëfl ÔÓ
ÛÓ‚Ì˛ ˝ÚÓ„Ó „ÓÏÓÌ‡ ‚ ÔÓÒÚÌ‡Ú‡Î¸ÌÓÏ ÓÌÚÓ„ÂÌÂ-
ÁÂ Ï˚¯Ë (Minetti et al., 1986). ëÛ˘ÂÒÚ‚ÂÌÌÛ˛ ÓÎ¸ ‚
ÙÓÏËÓ‚‡ÌËË ÔÓÎÓ‚˚ı ‡ÁÎË˜ËÈ ÔË ËÁÏÂÌÂÌËË
Ó‰ÌÓËÏÂÌÌ˚ı Ù‡ÍˆËÈ MUPs ‚ ÔÓˆÂÒÒÂ ‡Á‚ËÚËfl
ÊË‚ÓÚÌ˚ı ÏÓ„ÛÚ Ú‡ÍÊÂ Ë„‡Ú¸ „ÓÏÓÌ ÓÒÚ‡ Ë ÔÓ-
Î‡ÍÚËÌ (Michael et al., 1980; Norstedt, Palmiter, 1984;
Johnson et al., 1995).

éÒÓ·˚È ËÌÚÂÂÒ ‚ ÔÎ‡ÌÂ ‰‡Î¸ÌÂÈ¯Ëı ËÒÒÎÂ‰Ó-
‚‡ÌËÈ ÒÚÛÍÚÛÌ˚ı Ë ÙÛÌÍˆËÓÌ‡Î¸Ì˚ı ÓÒÓ·ÂÌÌÓ-
ÒÚÂÈ MUPs ÏÓÊÂÚ ÔÂ‰ÒÚ‡‚ÎflÚ¸ ËÁÛ˜ÂÌËÂ „ÓÏÓ-
Ì‡Î¸ÌÓ„Ó ÍÓÌÚÓÎfl ˝ÍÒÔÂÒÒËË fl‰‡ ÓÚ‰ÂÎ¸Ì˚ı
·ÂÎÍÓ‚˚ı Ù‡ÍˆËÈ, ‚ ÔÂ‚Û˛ Ó˜ÂÂ‰¸ Ù‡ÍˆËË E
‚ ÎËÌËË CBA/LacY Ë H – ‚ ÎËÌËË C57BL/6JY, ‚
ÔÓˆÂÒÒÂ ‡Á‚ËÚËfl Ò‡ÏÓÍ. ë Ó‰ÌÓÈ ÒÚÓÓÌ˚, Ù‡Í-
ˆËfl E, fl‚ÎflflÒ¸ Ï‡ÊÓÌ˚Ï ·ËÓıËÏË˜ÂÒÍËÏ Ï‡ÍÂ-
ÓÏ ÎËÌËË CBA/LacY, ˝ÍÒÔÂÒÒËÛÂÚÒfl Í‡Í Û Ò‡Ï-
ˆÓ‚, Ú‡Í Ë Û Ò‡ÏÓÍ (Ú‡·Î. 1), Ò ‰Û„ÓÈ – Ò‚flÁ‡Ì‡ ÓÚË-
ˆ‡ÚÂÎ¸ÌÓÈ ÍÓÂÎflˆËÂÈ Ò ÛÓ‚ÌÂÏ ÔÎ‡ÁÏÂÌÌÓ„Ó
ÚÂÒÚÓÒÚÂÓÌ‡ (rs = –0.98,  < 0.05); Ô‡ˆË‡Î¸Ì‡fl ‚ÂÎË-
˜ËÌ‡ ˝ÚÓÈ Ù‡ÍˆËË Û ÔÓÎÓ‚ÓÁÂÎ˚ı Ò‡ÏˆÓ‚ ÂÁÍÓ
‚ÓÁ‡ÒÚ‡ÂÚ ÔÓÒÎÂ Í‡ÒÚ‡ˆËË, ‡ Û ÔÓÎÓ‚ÓÁÂÎ˚ı Ò‡-
ÏÓÍ ÒÓÒÚ‡‚ÎflÂÚ ·ÓÎÂÂ 50% ÓÚ Ó·˘Â„Ó ÔÛÎ‡ MUPs
(óÛ‡ÍÓ‚, çÓ‚ËÍÓ‚, 2000). ç‡ ÓÒÌÓ‚‡ÌËË ÔÂ‰ÒÚ‡‚-
ÎÂÌÌ˚ı Ì‡ÏË ‰‡ÌÌ˚ı ÏÓÊÌÓ ÔÂ‰ÔÓÎ‡„‡Ú¸, ˜ÚÓ „Â-
Ì˚ Mup, ÍÓ‰ËÛ˛˘ËÂ ·ÂÎÍË Ù‡ÍˆËË E, Ì‡ıÓ‰flÚÒfl
ÔÓ‰ ˜‡ÒÚË˜Ì˚Ï ÂÔÂÒÒÓÌ˚Ï ‚ÎËflÌËÂÏ ÚÂÒÚÓÒÚÂ-
ÓÌ‡, ÙËÁËÓÎÓ„Ë˜ÂÒÍ‡fl ÓÎ¸ ÍÓÚÓÓ„Ó Ì‡ ‡ÁÌ˚ı
˝Ú‡Ô‡ı ÓÌÚÓ„ÂÌÂÁ‡ Ï˚¯Ë Á‡‚ËÒËÚ ÓÚ „ÂÌÓÚËÔ‡
(AıÏÂÓ‚‡ Ë ‰., 2002; ÄıÏÂÓ‚‡, 2006).

óÚÓ Í‡Ò‡ÂÚÒfl ÏËÌÓÌÓÈ Ù‡ÍˆËË H Û ÊË‚ÓÚ-
Ì˚ı ÎËÌËË C57BL/6JY, ÚÓ, Í‡Í Ï˚ ÔÓÍ‡Á‡ÎË ‡ÌÂÂ
(óÛ‡ÍÓ‚, çÓ‚ËÍÓ‚, 2000), Ì‡ ÙÓÌÂ ÓÚËˆ‡ÚÂÎ¸-
ÌÓÈ ÍÓÂÎflˆËË Ò ÛÓ‚ÌÂÏ ÔÎ‡ÁÏÂÌÌÓ„Ó ÚÂÒÚÓÒÚÂ-
ÓÌ‡ Û ÔÓÎÓ‚ÓÁÂÎ˚ı Ò‡ÏˆÓ‚ (rs = –0.78,  < 0.05)
ÂÂ Ô‡ˆË‡Î¸Ì‡fl ‚ÂÎË˜ËÌ‡ ‚ ıÓ‰Â ‡Á‚ËÚËfl ÔÓ-
„ÂÒÒË‚ÌÓ ÛÏÂÌ¸¯‡ÂÚÒfl (ËÒÛÌÓÍ, ‚, „).

Ç ˆÂÎÓÏ ÔÓ‚Â‰ÂÌÌ˚È ‡Ì‡ÎËÁ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚ÛÂÚ
Ó ÒÎÓÊÌ˚ı Ë „ÂÚÂÓıÓÌÌ˚ı ÏÂı‡ÌËÁÏ‡ı ˝ÍÒÔÂÒ-
ÒËË ·ÂÎÍÓ‚ ÍÓÏÔÎÂÍÒ‡ MUP ‚ ÔÓÒÚÌ‡Ú‡Î¸ÌÓÏ ÓÌÚÓ-
„ÂÌÂÁÂ Ò‡ÏˆÓ‚ Ë Ò‡ÏÓÍ Ï˚¯ÂÈ ‰‚Ûı „ÂÌÂ‡ÎÓ„Ë˜ÂÒÍË
ÌÂÓ‰ÒÚ‚ÂÌÌ˚ı ÎËÌËÈ – CBA/LacY Ë C57BL/6JY,
‡ÁÎË˜‡˛˘ËıÒfl ÔÓ ÙËÁËÓÎÓ„Ë˜ÂÒÍÓÈ ‡ÍÚË‚ÌÓÒÚË
‡Ì‰Ó„ÂÌÓÁ‡‚ËÒËÏ˚ı ÙÂÓÏÓÌÓ‚ (çÓ‚ËÍÓ‚, 1988).

Ç Ì‡¯ÂÈ ‡·ÓÚÂ ‚ÔÂ‚˚Â ÔÓÍ‡Á‡Ì ÍÓÓ‰ËÌËÓ-
‚‡ÌÌ˚È Ë ÌÂÁ‡‚ËÒËÏ˚È ÓÚ ‚ÓÁ‡ÒÚ‡ Ô‡ÚÚÂÌ ˝ÍÒ-
ÔÂÒÒËË „ÂÌÓ‚ ÍÎ‡ÒÚÂ‡ Mup, ÍÓ‰ËÛ˛˘Ëı Ô‡ˆË-
‡Î¸Ì˚Â ‚ÂÎË˜ËÌ˚ ÓÚ‰ÂÎ¸Ì˚ı ËÁÓÙÓÏ MUPs. ùÚË
‰‡ÌÌ˚Â ıÓÓ¯Ó ÒÓÓÚ‚ÂÚÒÚ‚Û˛Ú ÒÓ‚ÂÏÂÌÌ˚Ï ÔÂ‰-
ÒÚ‡‚ÎÂÌËflÏ o ÒÛ˘ÂÒÚ‚Ó‚‡ÌËË „ÂÌÂÚË˜ÂÒÍËı Â„ÛÎfl-
ÚÓÌ˚ı ÏÂı‡ÌËÁÏÓ‚ ÍÓÓ‰ËÌ‡ˆËË Ë ‰ËÙÙÂÂÌˆË-
‡Î¸ÌÓÈ ˝ÍÒÔÂÒÒËË „ÂÌÓ‚ Mup (Chamero et al., 2007;
Logan et al., 2008; Mudge et al., 2008).

Ñ‡Î¸ÌÂÈ¯ËÂ ÔÂÒÔÂÍÚË‚˚ ËÒÒÎÂ‰Ó‚‡ÌËfl ·ÂÎÍÓ‚
ÍÓÏÔÎÂÍÒ‡ MUP Ï˚ Ò‚flÁ˚‚‡ÂÏ Ò ‡Ò¯ËÙÓ‚ÍÓÈ
ÒÚÛÍÚÛÌÓ-ÙÛÌÍˆËÓÌ‡Î¸ÌÓÈ ÓÒÌÓ‚˚ Ó·ÓÌflÚÂÎ¸ÌÓ-
„Ó ÍÓ‰‡ Ë ËÁÛ˜ÂÌËÂÏ Á‡ÍÓÌÓÏÂÌÓÒÚÂÈ Â„Ó ÙÓÏËÓ-
‚‡ÌËfl ‚ ÓÌÚÓ„ÂÌÂÁÂ ‰ÓÏÓ‚ÓÈ Ï˚¯Ë (Novikov et al.,
2008). Ç ÓÒÌÓ‚Û Ì‡¯ÂÈ ÏÓ‰ÂÎË ÔÓÎÓÊÂÌ˚ ÔÂ‰ÒÚ‡‚-
ÎÂÌËfl Ó ÍÓÌÍÛÂÌÚÌÓÏ ı‡‡ÍÚÂÂ Ò‚flÁ˚‚‡ÌËfl ÓÚ-
‰ÂÎ¸Ì˚ı Ù‡ÍˆËÈ MUPs Ò ÌËÁÍÓÏÓÎÂÍÛÎflÌ˚ÏË ÎË-
„‡Ì‰‡ÏË ÙÂÓÏÓÌ‡Î¸ÌÓÈ ÔËÓ‰˚ (çÓ‚ËÍÓ‚, 2003).
èÓ‚Ó‰fl ‡Ì‡ÎÓ„Ë˛ Ò ·ÛÍ‚ÂÌÌ˚Ï ÍÓ‰ÓÏ (‡ÎÙ‡‚Ë-
ÚÓÏ), ÏÓÊÌÓ ÔÂ‰ÔÓÎÓÊËÚ¸, ˜ÚÓ ÙÂÓÏÓÌ‡Î¸Ì˚Â
ÎË„‡Ì‰˚ ÔÂ‰ÒÚ‡‚Îfl˛Ú ÒÓ·ÓÈ ıËÏË˜ÂÒÍËÂ ÒËÏ‚ÓÎ˚
(·ÛÍ‚˚), ‡ ÓÔÂ‰ÂÎÂÌÌ‡fl ÍÓÏ·ËÌ‡ˆËfl ËÁÓÙÓÏ
MUPs ÙÓÏËÛÂÚ ËÁ ˝ÚËı ·ÛÍ‚ ÒÂÏ‡ÌÚË˜ÂÒÍË ÁÌ‡˜Ë-
ÏÓÂ ÒÓÓ·˘ÂÌËÂ (Ó·ÓÌflÚÂÎ¸Ì˚È Ó·‡Á) Ó· ËÌ‰Ë‚Ë‰Û-
‡Î¸Ì˚ı ı‡‡ÍÚÂËÒÚËÍ‡ı ‰ÓÌÓ‡ („ÂÌÓÚËÔ, ÔÓÎ, ‚ÓÁ-
‡ÒÚ, ËÂ‡ıË˜ÂÒÍËÈ ÒÚ‡ÚÛÒ Ë Ú.‰.) (Novikov, 2007;
Novikov et al., 2008).

ÅÓÎ¸¯ÓÈ ËÌÚÂÂÒ ÔË ËÁÛ˜ÂÌËË Á‡ÍÓÌÓÏÂÌÓ-
ÒÚÂÈ ÙÓÏËÓ‚‡ÌËfl Ó·ÓÌflÚÂÎ¸ÌÓ„Ó ÍÓ‰‡ Û ‰ÓÏÓ-
‚ÓÈ Ï˚¯Ë ÏÓ„ÛÚ ÔÂ‰ÒÚ‡‚ÎflÚ¸ ‰‡ÌÌ˚Â ÔÓ ˝ÍÒ-
ÔÂÒÒËË „ÂÌÓ‚ Mup Û ÔflÏ˚ı Ë ÂˆËÔÓÍÌ˚ı „Ë·Ë-
‰Ó‚ F1: Ì‡ ÙÓÌÂ Ô‡ÍÚË˜ÂÒÍË Ë‰Â‡Î¸ÌÓ„Ó ÙÂÌÓÚËÔË-
˜ÂÒÍÓ„Ó ÒıÓ‰ÒÚ‚‡ ‚ ÔÂ‰ÂÎ‡ı Ó‰ÌÓ„Ó ÔÓÎ‡ Û ÊË‚ÓÚ-
Ì˚ı CBAB6F1 Ë B6CBAF1, ÙÂÌÓÚËÔË˜ÂÒÍËÂ Ï‡ÍÂ-
˚ E Ë F ˝ÍÒÔÂÒÒËÛ˛ÚÒfl Í‡Í Û Ò‡ÏˆÓ‚, Ú‡Í Ë Û
Ò‡ÏÓÍ Ó·ÓËı „ÂÌÓÚËÔÓ‚ ÌÂÁ‡‚ËÒËÏÓ ÓÚ Ì‡Ô‡‚ÎÂÌËfl
ÒÍÂ˘Ë‚‡ÌËfl (óÛ‡ÍÓ‚, çÓ‚ËÍÓ‚, 2000). ùÚÓ ÏÓÊÂÚ
Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Ó‚‡Ú¸ Ó ÚÓÏ, ˜ÚÓ „ÂÌ˚, ÍÓÌÚÓÎËÛ˛-
˘ËÂ ˝ÍÒÔÂÒÒË˛ Mup Û „Ë·Ë‰Ó‚ F1, ÌÂ ÎÓÍ‡ÎËÁÓ‚‡-
Ì˚ Ì‡ Y-ıÓÏÓÒÓÏÂ, ‡ ÔËÁÌ‡Í ‚ Ò‚ÓÂÏ ‚˚‡ÊÂÌËË
ÌÂ ÔÓ‰‚ÂÊÂÌ ‚ÎËflÌË˛ Ï‡ÚÂËÌÒÍÓ„Ó Ó„‡ÌËÁÏ‡ Ë
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Ó·Ì‡ÛÊË‚‡ÂÚ ‡‰‰ËÚË‚Ì˚È ı‡‡ÍÚÂ Ì‡ÒÎÂ‰Ó‚‡ÌËfl ‚
„ÂÚÂÓÁË„ÓÚÂ F1.

èËÌˆËÔË‡Î¸Ì˚È ‚ÓÔÓÒ Ó ÏÓ‰ËÙËˆËÛ˛˘ÂÈ
ÓÎË ÓÍÛÊ‡˛˘ÂÈ ÒÂ‰˚, ‚ ˜‡ÒÚÌÓÒÚË ÙÂÓÏÓ-
Ì‡Î¸ÌÓ„Ó ËÏÔËÌÚËÌ„‡, ‚ ÙÓÏËÓ‚‡ÌËË ÔË ‡Á-
‚ËÚËË ÔÓÎÓ‚ÓÈ ËÁ·Ë‡ÚÂÎ¸ÌÓÒÚË Û Ò‡ÏˆÓ‚ Ë Ò‡ÏÓÍ
‰ÓÏÓ‚ÓÈ Ï˚¯Ë Mus musculus L. Ì‡ ÓÒÌÓ‚Â MUPs
ÓÒÚ‡ÂÚÒfl ‚ Ì‡ÒÚÓfl˘ÂÂ ‚ÂÏfl ÌÂËÁÛ˜ÂÌÌ˚Ï.

Ä‚ÚÓ˚ ‚˚‡Ê‡˛Ú „ÎÛ·ÓÍÛ˛ ·Î‡„Ó‰‡ÌÓÒÚ¸
ë.Ç. å˚Î¸ÌËÍÓ‚Û Á‡ ÔÓÏÓ˘¸ ÔË ÒÚ‡ÚËÒÚË˜Â-
ÒÍÓÈ Ó·‡·ÓÚÍÂ ˝ÍÒÔÂËÏÂÌÚ‡Î¸Ì˚ı ‰‡ÌÌ˚ı Ë
ÍÓÌÒÚÛÍÚË‚ÌÓÂ Ó·ÒÛÊ‰ÂÌËÂ Ï‡ÚÂË‡ÎÓ‚ ‡·Ó-
Ú˚ ÔË ÔÓ‰„ÓÚÓ‚ÍÂ ÛÍÓÔËÒË Í ÔÂ˜‡ÚË.
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The Pattern of Major Urinary Proteins (MUPS) Expression during Postnatal 

Ontogenesis of the Laboratory Mouse Depends on Genotype and Sex

S. N. Novikov, G. A. Churakov, A. A. Philimonenko, I. I. Ermakova, 
E. M. Fedorova, and I. A. Burkot

Pavlov Institute of Physiology, Russian Academy of Sciences, Saint Petersburg, nab. Makarova 6, 199034 Russia

Abstract—We investigated the specific pattern of major urinary proteins (MUPs) expression in 3-, 4-, and
12-week old mice of CBA/LacY and C57BL/6JY inbred strains using polyacrylamide gel electrophoresis.
Quantitative evaluation of 8 protein fractions A-H with regard to sex, age, and genotype of the animals is pre-
sented for the first time. Actual problems of genetic control and neuroendocrine regulation of MUPs expression
during ontogenesis are discussed. In the light of current views on MUPs as a key component in intrapopulation
information exchange via pheromones, we put forward the idea that the genetically determined structure of the
olfactory code of the definitive type is formed at an early ontogenetic stage on the basis of the MUPs combina-
torial pattern.

Key words: pre- and postpubertal periods, laboratory mice, major urinary proteins, sex differences, phero-
mones, olfactory image, MUPs combinatorial pattern, structure of the olfactory code.
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