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In experiments on rats, changes of the ultrastructure of
myocardial histo-hematic barriers in the right atrium during
short-term and prolonged heat stress were studied. Short-term
heat exposure (40°C, 30 and 60 min) increased the rectal tem-
perature by 3.0–3.5°C. Immediately after heat exposure and 24
and 48 h following the exposure, the destructive and compen-
satory adaptive alterations in the microcirculatory bed were
detected, accompanied by an edema of the pericapillary space
and the changes in the size of mitochondria under the car-
diomyocyte sarcolemma. Prolonged heating (40°C, 4 h daily for

28 days) led to an increase in the rectal temperature by
0.4–1.6°C. Changes in the microcirculatory bed had both dys-
trophic and compensatory adaptive nature. Erythrocyte and
thrombocyte sludge and erythrocyte lysis were found in the
lumen of microvessels. The number of endocytotic vesicles in
endotheliocytes was variable; endotheliocyte nuclei had
increased electron density and irregular outline. Myelin-like
structures and apoptotic bodies were found in the pericapillary
spaces. Under the cardiomyocyte sarcolemma the accumulation
of mitochondria and sarcoplasmic vacuolization were noted.
Comparison of short- and long-term effects of heat on histo-
hematic barriers in the right atrium shows more significant
changes after prolonged heat stress.
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Том 129. № 1 ОРИГИНАЛЬНЫЕ ИССЛЕДОВАНИЯ

é‰ÌËÏ ËÁ ˝ÙÙÂÍÚË‚Ì˚ı ÒÔÓÒÓ·Ó‚ ÒÚËÏÛÎflˆËË
Â„ÂÌÂ‡ˆËË Ë ‚ÓÒÒÚ‡ÌÓ‚ÎÂÌËfl ÔÓ‚ÂÊ‰ÂÌÌ˚ı ÚÍ‡ÌÂÈ
fl‚ÎflÂÚÒfl ÔËÏÂÌÂÌËÂ ‡ÎÎÓ„ÂÌÌ˚ı ·ËÓÏ‡ÚÂË‡ÎÓ‚ [16,
18]. ìÒÚ‡ÌÓ‚ÎÂÌÓ, ˜ÚÓ ·ËÓÏ‡ÚÂË‡Î˚ ÄÎÎÓÔÎ‡ÌÚ ÔÓÒ-
ÎÂ ËÏÔÎ‡ÌÚ‡ˆËË ÔÓ‰‚Â„‡˛ÚÒfl ÔÓÒÚÂÔÂÌÌÓÈ ÂÁÓ·-
ˆËË Ò ÔÓÒÎÂ‰Û˛˘ËÏ ÙÓÏËÓ‚‡ÌËÂÏ ÔÓÎÌÓˆÂÌÌÓ„Ó
Â„ÂÌÂ‡Ú‡ [2,4]. Ç ÁÓÌÂ ËÏÔÎ‡ÌÚ‡ˆËË ·ËÓÏ‡ÚÂË‡ÎÓ‚
Ó·Ì‡ÛÊË‚‡ÂÚÒfl ÍÓÌˆÂÌÚ‡ˆËfl Ï‡ÍÓÙ‡„Ó‚, Ó·Î‡‰‡˛-
˘Ëı ‚˚ÒÓÍÓÈ ÙÛÌÍˆËÓÌ‡Î¸ÌÓÈ ‡ÍÚË‚ÌÓÒÚ¸˛ [3].
ñÂÎ¸ ‰‡ÌÌÓ„Ó ËÒÒÎÂ‰Ó‚‡ÌËfl — ËÁÛ˜ÂÌËÂ ÛÎ¸Ú‡ÒÚÛÍ-
ÚÛÌ˚ı ÓÒÓ·ÂÌÌÓÒÚÂÈ ÔÓÔÛÎflˆËË Ï‡ÍÓÙ‡„Ó‚, ‚˚fl‚-
ÎflÂÏ˚ı ÔË ËÏÔÎ‡ÌÚ‡ˆËË ·ËÓÏ‡ÚÂË‡Î‡ ÄÎÎÓÔÎ‡ÌÚ.

å ‡ Ú Â  Ë ‡ Î  Ë  Ï Â Ú Ó ‰ ˚ . ùÍÒÔÂËÏÂÌÚ ÔÓ‚Ó‰ËÎË Ì‡
25 ·ÂÎ˚ı Í˚Ò‡ı ÎËÌËË ÇËÒÚ‡ Ï‡ÒÒÓÈ 180–200 „ Ò ÒÓ·Î˛-
‰ÂÌËÂÏ «è‡‚ËÎ ÔÓ‚Â‰ÂÌËfl ‡·ÓÚ Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ˝ÍÒÔÂ-
ËÏÂÌÚ‡Î¸Ì˚ı ÊË‚ÓÚÌ˚ı». èÓ‰ ˝ÙËÌ˚Ï Ì‡ÍÓÁÓÏ ÊË‚ÓÚ-
Ì˚Ï ‚ Ó·Î‡ÒÚ¸ ÓÒÌÓ‚‡ÌËfl ı‚ÓÒÚ‡ ÔÓ‰ÍÓÊÌÓ ‚‚Ó‰ËÎË ‰ËÒÔÂ-
„ËÓ‚‡ÌÌ˚È ·ËÓÏ‡ÚÂË‡Î ÄÎÎÓÔÎ‡ÌÚ (ÑÅåÄ) ‚ ‚Ë‰Â ÒÛÒ-
ÔÂÌÁËË ‚ ËÁÓÚÓÌË˜ÂÒÍÓÏ ‡ÒÚ‚ÓÂ. ÜË‚ÓÚÌ˚ı ‚˚‚Ó‰ËÎË ËÁ
ÓÔ˚Ú‡ Ì‡ 2-, 4-, 7-, 14-, 30-Â ÒÛÚÍË ËÌ„‡ÎflˆËÓÌÌÓÈ ÔÂÂ‰Ó-
ÁËÓ‚ÍÓÈ Ô‡Ó‚ ˝ÙË‡. äÛÒÓ˜ÍË ÚÍ‡ÌÂÈ, ËÒÒÂ˜ÂÌÌ˚ı ‚ Ó·-
Î‡ÒÚË ‚‚Â‰ÂÌËfl ÑÅåÄ, ÙËÍÒËÓ‚‡ÎË ‚ 2% ‡ÒÚ‚ÓÂ „ÎÛÚ‡Ó-
‚Ó„Ó ‡Î¸‰Â„Ë‰‡ Ì‡ Í‡ÍÓ‰ËÎ‡ÚÌÓÏ ·ÛÙÂÂ (ç 7,2–7,4) Ò ‰Ó-
ÙËÍÒ‡ˆËÂÈ ‚ 1% ‡ÒÚ‚ÓÂ OsO4 Ì‡ ÚÓÏ ÊÂ ·ÛÙÂÂ. å‡ÚÂË-
‡Î Á‡ÎË‚‡ÎË ‚ ˝ÔÓÌ-812. èÓÎÛÚÓÌÍËÂ Ë ÛÎ¸Ú‡ÚÓÌÍËÂ ÒÂÁ˚

„ÓÚÓ‚ËÎË Ì‡ ÛÎ¸Ú‡ÚÓÏÂ LKB-III 8800 (ò‚ÂˆËfl). ëÂÁ˚
ÍÓÌÚ‡ÒÚËÓ‚‡ÎË 2% ‚Ó‰Ì˚Ï ‡ÒÚ‚ÓÓÏ Û‡ÌËÎ‡ˆÂÚ‡Ú‡ Ë
ˆËÚ‡ÚÓÏ Ò‚ËÌˆ‡ (ÔÓ êÂÈÌÓÎ¸‰ÒÛ) Ë ËÁÛ˜‡ÎË ‚ Ú‡ÌÒÏËÒÒË-
ÓÌÌÓÏ ÏËÍÓÒÍÓÔÂ JEM-100 CX II (üÔÓÌËfl).

ê Â Á Û Î ¸ Ú ‡ Ú ˚  Ë Ò Ò Î Â ‰ Ó ‚ ‡ Ì Ë fl . ç‡ 2–4-Â ÒÛ-
ÚÍË ÔÓÒÎÂ ÔÓ‰ÍÓÊÌÓ„Ó ‚‚Â‰ÂÌËfl ÑÅåÄ ‚ ÏÂÒÚÂ ËÌ˙ÂÍˆËË
Û Í˚Ò, Ì‡fl‰Û Ò ÌÂ·ÓÎ¸¯ËÏ ÍÓÎË˜ÂÒÚ‚ÓÏ ÒÂ„ÏÂÌÚÓfl‰Â-
Ì˚ı ÎÂÈÍÓˆËÚÓ‚, ‚˚fl‚ÎflÎ‡Ò¸ ÎÓÍ‡Î¸Ì‡fl ÍÓÌˆÂÌÚ‡ˆËfl
ÏÓÌÓÌÛÍÎÂ‡Ì˚ı ÍÎÂÚÓÍ, ÒÂ‰Ë ÍÓÚÓ˚ı ÔÂÓ·Î‡‰‡ÎË Â-
ÁË‰ÂÌÚÌ˚Â Ï‡ÍÓÙ‡„Ë — „ËÒÚËÓˆËÚ˚. éÌË ·˚ÎË ‡ÏÂ·Ó-
‚Ë‰ÌÓÈ ÙÓÏ˚, ËÏÂÎË ‰ÎËÌÌ˚Â ‚˚ÚflÌÛÚ˚Â ÓÚÓÒÚÍË Ë
Û‰ÎËÌÂÌÌ˚Â fl‰‡ Ò ËÁ‚ËÎËÒÚ˚ÏË ÌÂÓ‚Ì˚ÏË ÍÓÌÚÛ‡ÏË.
ùÛıÓÏ‡ÚËÌ ‚ fl‰Â ‡ÒÔÂ‰ÂÎflÎÒfl ‡‚ÌÓÏÂÌÓ, ‡ ÓÍÓÎÓ
fl‰ÂÌÓÈ Ó·ÓÎÓ˜ÍË ‚ ‚Ë‰Â ÚÓÌÍÓ„Ó ÒÎÓfl ‚˚fl‚ÎflÎÒfl „ÂÚÂÓ-
ıÓÏ‡ÚËÌ. Ç ˆËÚÓÔÎ‡ÁÏÂ ÓÔÂ‰ÂÎflÎËÒ¸ ‡ÁÎË˜Ì˚Â Ó„‡-
ÌÂÎÎ˚, ‚ ÚÓÏ ˜ËÒÎÂ ÁÌ‡˜ËÚÂÎ¸ÌÓÂ ÍÓÎË˜ÂÒÚ‚Ó ÔÂ‚Ë˜Ì˚ı
Ë ‚ÚÓË˜Ì˚ı ÎËÁÓÒÓÏ, ÏÌÓÊÂÒÚ‚Ó ÏËÍÓÔËÌÓˆËÚÓÁÌ˚ı
ÔÛÁ˚¸ÍÓ‚. éÚÓÒÚÍ‡ÏË ÍÎÂÚÍË Óı‚‡Ú˚‚‡ÎË ˜‡ÒÚË˜ÍË ËÏ-
ÔÎ‡ÌÚËÓ‚‡ÌÌÓ„Ó ·ËÓÏ‡ÚÂË‡Î‡. äÓÏÂ ÒÍÓÔÎÂÌËfl „ËÒÚËÓ-
ˆËÚÓ‚ ‚ ÓÍÛÊ‡˛˘Ëı ·ËÓÏ‡ÚÂË‡Î ÚÍ‡Ìflı, ‚˚fl‚ÎflÎËÒ¸
ÔËÁÌ‡ÍË ÏË„‡ˆËË ËÁ ÒÓÒÛ‰ËÒÚÓ„Ó ÛÒÎ‡ ÏÓÌÓˆËÚÓ‚
ÍÓ‚Ë, ÍÓÚÓ˚Â ‰ËÙÙÂÂÌˆËÓ‚‡ÎËÒ¸ ‚ ÍÎÂÚÍË ÏÓÌÓˆË-
ÚÓË‰ÌÓ„Ó ÚËÔ‡ ÓÍÓÎÓ 8–11 ÏÍÏ ‚ ‰Ë‡ÏÂÚÂ (ËÒÛÌÓÍ, ‡).
èÓ yÎ¸Ú‡ÒÚÛÍÚÛÌ˚Ï ÓÒÓ·ÂÌÌÓÒÚflÏ Ï˚ Ë‰ÂÌÚËÙËˆËÓ-

© äÓÎÎÂÍÚË‚ ‡‚ÚÓÓ‚, 2006 
ìÑä 611.018.2:599.323.4

ã. Ä. åÛÒËÌ‡*, ë. Ä. åÛÒÎËÏÓ‚, Ä. à. ãÂ·Â‰Â‚‡ Ë Ö. Ä. ÇÓÎ„‡Â‚‡

УЛЬТРАСТРУКТУРА МАКРОФАГОВ, ВЫЯВЛЯЕМЫХ 
ПРИ ИМПЛАНТАЦИИ АЛЛОГЕННОГО БИОМАТЕРИАЛА АЛЛОПЛАНТ

éÚ‰ÂÎ ÏÓÙÓÎÓ„ËË (Á‡‚. — ÔÓÙ. ë.Ä.åÛÒÎËÏÓ‚) ÇÒÂÓÒÒËÈÒÍÓ„Ó ˆÂÌÚ‡ „Î‡ÁÌÓÈ Ë ÔÎ‡ÒÚË˜ÂÒÍÓÈ ıËÛ„ËË åá êî, „. ìÙ‡

Исследована ультраструктура макрофагов, выявленных у крыс при подкожном введении аллогенного диспергированного
биоматериала Аллоплант. Установлено, что при имплантации биоматериала Аллоплант создаются условия для концентра-
ции и полного созревания разных субпопуляций макрофагов, функциональная активность которых и взаимодействие с
другими клеточными популяциями приводит к полноценной регенерации соединительной ткани. Полученные данные под-
тверждают представления о главной регуляторной роли макрофагов в межклеточных взаимодействиях при репаративных
процессах и свидетельствуют в пользу гипотезы о двухкомпонентном механизме формирования коллагеновых волокон на
месте имплантации биоматериала Аллоплант.
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‚‡ÎË ˝ÚË ÍÎÂÚÍË Í‡Í ˛Ì˚Â Ï‡ÍÓÙ‡„Ë. ü‰‡ ·Ó·Ó‚Ë‰ÌÓÈ,
ËÌÓ„‰‡ Ó‚‡Î¸ÌÓÈ ÙÓÏ˚, Ò ‡‚ÌÓÏÂÌÓ ‡ÒÔÂ‰ÂÎÂÌÌ˚Ï
˝ÛıÓÏ‡ÚËÌÓÏ ‚ ÌÛÍÎÂÓÔÎ‡ÁÏÂ Ë ÁÌ‡˜ËÚÂÎ¸Ì˚Ï ÍÓÎË˜ÂÒÚ-
‚ÓÏ „ÂÚÂÓıÓÏ‡ÚËÌ‡ ÓÍÓÎÓ fl‰ÂÌÓÈ Ó·ÓÎÓ˜ÍË ÒÓ‰ÂÊ‡-
ÎË Ó‰ÌÓ ËÎË ‰‚‡ fl‰˚¯Í‡. Ç ˆËÚÓÔÎ‡ÁÏÂ ÓÔÂ‰ÂÎflÎËÒ¸
Â‰ÍËÂ Ó„‡ÌÂÎÎ˚: ÓÍÛ„Î˚Â Ò‚ÂÚÎ˚Â ÏËÚÓıÓÌ‰ËË, ÎËÁÓ-
ÒÓÏ˚ ‡ÁÌ˚ı ‡ÁÏÂÓ‚ Ò ÚÂÏÌ˚Ï Ë Ò‚ÂÚÎ˚Ï Ó‰ÌÓÓ‰Ì˚Ï
ÒÓ‰ÂÊËÏ˚Ï, ÒÎ‡·Ó ‡Á‚ËÚ˚È ÍÓÏÔÎÂÍÒ ÉÓÎ¸‰ÊË, ÔË
˝ÚÓÏ ‚˚fl‚ÎflÎËÒ¸ ÏÌÓÊÂÒÚ‚Ó Ò‚Ó·Ó‰Ì˚ı Ë·ÓÒÓÏ Ë ÔÓÎË-
ÒÓÏ. çÂÏÌÓ„Ó˜ËÒÎÂÌÌ˚Â Í‡Ì‡Î¸ˆ˚ „‡ÌÛÎflÌÓÈ ˝Ì‰Ó-
ÔÎ‡ÁÏ‡ÚË˜ÂÒÍÓÈ ÒÂÚË (Éùë) ÎÓÍ‡ÎËÁÓ‚‡ÎËÒ¸ ‚ ÓÍÓÎÓfl‰Â-
ÌÓÈ ˜‡ÒÚË ˆËÚÓÔÎ‡ÁÏ˚. èÎ‡ÁÏÓÎÂÏÏ‡ Ï‡ÍÓÙ‡„Ó‚ ·˚Î‡
ÓÚÌÓÒËÚÂÎ¸ÌÓ „Î‡‰ÍÓÈ, ıÓÚfl Û ÌÂÍÓÚÓ˚ı ÍÎÂÚÓÍ ÓÌ‡ Ó·-
‡ÁÓ‚˚‚‡Î‡ ÍÓÓÚÍËÂ ÚÓÎÒÚ˚Â ‚˚ÓÒÚ˚ Ë ËÌ‚‡„ËÌ‡ˆËË,
Û˜‡ÒÚ‚Û˛˘ËÂ ‚ Á‡ı‚‡ÚÂ ˜‡ÒÚËˆ ·ËÓÏ‡ÚÂË‡Î‡ Ë ÙÓÏËÓ-
‚‡ÌËË Ù‡„ÓˆËÚ‡Ì˚ı ‚‡ÍÛÓÎÂÈ.

Ç ‰‡Î¸ÌÂÈ¯ÂÏ, Ì‡fl‰Û Ò ÔËÁÌ‡Í‡ÏË ÔÓ‰ÓÎÊ‡˛-
˘ÂÈÒfl ÏË„‡ˆËË ‚ ÚÍ‡ÌË ˛Ì˚ı Ï‡ÍÓÙ‡„Ó‚, ÔÓfl‚ÎflÎËÒ¸
ÛÎ¸Ú‡ÒÚÛÍÚÛÌ˚Â ÔËÁÌ‡ÍË ÛÒËÎÂÌËfl Ëı ·ÂÎÓÍÒËÌÚÂÁË-
Û˛˘ÂÈ Ë Ù‡„ÓˆËÚ‡ÌÓÈ ‡ÍÚË‚ÌÓÒÚË, Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Û˛˘ËÂ
Ó ÔÓÎÌÓÏ ÒÓÁÂ‚‡ÌËË Ë ‰ËÙÙÂÂÌˆË‡ˆËË ÍÎÂÚÓÍ (ÒÏ. Ë-
ÒÛÌÓÍ, ·). ü‰‡ ÚÂflÎË ÓÍÛ„ÎÓÒÚ¸ ÙÓÏ˚, Í‡fl Ëı ÒÚ‡ÌÓ-
‚ËÎËÒ¸ ·ÓÎÂÂ ËÁÂÁ‡ÌÌ˚ÏË. ü‰ÂÌ˚È Ï‡ÚÂË‡Î ·ÓÎ¸¯ÂÈ
˜‡ÒÚ¸˛ ·˚Î ÔÂ‰ÒÚ‡‚ÎÂÌ ‚ ‚Ë‰Â ˝ÛıÓÏ‡ÚËÌ‡. ñËÚÓÔÎ‡Á-
Ï‡ ÒÓ‰ÂÊ‡Î‡ ÏÌÓÊÂÒÚ‚Ó ÔÂ‚Ë˜Ì˚ı Ë ‚ÚÓË˜Ì˚ı ÎËÁÓ-
ÒÓÏ Ë ÔÛÁ˚¸ÍÓ‚, ÓÚÌÓÒËÚÂÎ¸ÌÓ ıÓÓ¯Ó ‡Á‚ËÚ˚Â Éùë Ë
ÍÓÏÔÎÂÍÒ ÉÓÎ¸‰ÊË, ·ÓÎ¸¯ÓÂ ÍÓÎË˜ÂÒÚ‚Ó Ò‚Ó·Ó‰Ì˚ı Ë-
·ÓÒÓÏ Ë ÔÓÎËË·ÓÒÓÏ, ÏÂÎÍËÂ ÓÍÛ„Î˚Â Ë Û‰ÎËÌÂÌÌ˚Â
ÏËÚÓıÓÌ‰ËË Ò ˝ÎÂÍÚÓÌÌÓ-ÔÎÓÚÌ˚Ï Ï‡ÚËÍÒÓÏ. èÎ‡Á-
ÏÓÎÂÏÏ‡ Ù‡„ÓˆËÚËÛ˛˘Ëı Ï‡ÍÓÙ‡„Ó‚ Ó·‡ÁÓ‚˚‚‡Î‡
‰ÎËÌÌ˚Â Ë ÍÓÓÚÍËÂ ‚˚ÓÒÚ˚ ‚‰ÓÎ¸ ˜‡ÒÚËˆ ËÏÔÎ‡ÌÚËÓ-
‚‡ÌÌÓ„Ó ·ËÓÏ‡ÚÂË‡Î‡, ËÏÂ‚¯Ëı ÔËÁÌ‡ÍË ÎËÁËÒ‡.
ÇÒÚÂ˜‡ÎËÒ¸ Ú‡ÍÊÂ Ï‡ÍÓÙ‡„Ë, Ù‡„ÓˆËÚËÛ˛˘ËÂ ÌÂÏÌÓ-
„Ó˜ËÒÎÂÌÌ˚Â ‡ÁÛ¯ÂÌÌ˚Â ÒÂ„ÏÂÌÚÓfl‰ÂÌ˚Â ÎÂÈÍÓˆËÚ˚.

ç‡ 4–7-Â ÒÛÚÍË Ó·Ì‡ÛÊË‚‡ÎËÒ¸ Ï‡ÍÓÙ‡„Ë Ò ÓÚÎË-
˜ËÚÂÎ¸Ì˚ÏË ÓÒÓ·ÂÌÌÓÒÚflÏË ‚ ÛÎ¸Ú‡ÒÚÛÍÚÛÂ. ùÚÓ ·˚-
ÎË ÍÛÔÌ˚Â ÍÎÂÚÍË (‰Ó 20 ÏÍÏ Ë ·ÓÎÂÂ) ˝ÎÎËÔÒÓË‰ÌÓÈ
ËÎË ÒÎÂ„Í‡ ‚˚ÚflÌÛÚÓÈ ÙÓÏ˚, Ò ÌÂ·ÓÎ¸¯ËÏË ÌÂÒÍÓÎ¸ÍÓ
‚˚ÚflÌÛÚ˚ÏË ËÎË ÓÍÛ„Î˚ÏË fl‰‡ÏË, Ò ·ÓÎ¸¯ËÏ ÍÓÎË˜Â-
ÒÚ‚ÓÏ ÚÓÎÒÚ˚ı Ë ÚÓÌÍËı ̂ ËÚÓÔÎ‡ÁÏ‡ÚË˜ÂÒÍËı ÓÚÓÒÚÍÓ‚ —
ÔÒÂ‚‰ÓÔÓ‰ËÈ, ÏËÍÓ‚ÓÒËÌÓÍ, ÍÓÓÚÍËı Í˚ÎÓ‚Ë‰Ì˚ı
ÒÍÎ‡‰ÓÍ (ÒÏ. ËÒÛÌÓÍ, ‚). Ç fl‰‡ı ÔÂÓ·Î‡‰‡Î ˝ÛıÓÏ‡-
ÚËÌ. Ç ˆËÚÓÔÎ‡ÁÏÂ ÍÎÂÚÓÍ ÓÔÂ‰ÂÎflÎËÒ¸ ÔËÁÌ‡ÍË ÙÛÌÍ-
ˆËÓÌ‡Î¸ÌÓÈ ‡ÍÚË‚ÌÓÒÚË Ë ÔÓ‚˚¯ÂÌÌÓ„Ó ‚ÌÛÚËÍÎÂÚÓ˜-
ÌÓ„Ó Ú‡ÌÒÔÓÚ‡ ÏÂÚ‡·ÓÎËÚÓ‚ ‚ ‚Ë‰Â ÏÌÓ„Ó˜ËÒÎÂÌÌ˚ı
ÏËÍÓÔÛÁ˚¸ÍÓ‚ Ë ‚‡ÍÛÓÎÂÈ, ÓÍ‡ÈÏÎÂÌÌ˚ı ÏÂÏ·‡ÌÓÈ,
Ò ıÎÓÔ¸Â‚Ë‰Ì˚Ï, ÏÂÎÍÓÁÂÌËÒÚ˚Ï ËÎË ÒÎÂ„Í‡ ·ÓÎÂÂ
ÔÎÓÚÌ˚Ï ÒÓ‰ÂÊËÏ˚Ï, Ë ÏÌÓÊÂÒÚ‚‡ ÔËÌÓˆËÚÓÁÌ˚ı ÔÛ-
Á˚¸ÍÓ‚ — ÔËÌÓÒÓÏ. åÂÎÍËÂ ‚‡ÍÛÓÎË ÒÎË‚‡ÎËÒ¸ ‰Û„ Ò
‰Û„ÓÏ, Ó·‡ÁÛfl ·ÓÎ¸¯ËÂ. éÚ ˆËÒÚÂÌ ÍÓÏÔÎÂÍÒ‡ ÉÓÎ¸-
‰ÊË, ÔÂ‰ÒÚ‡‚ÎÂÌÌÓ„Ó 3–5 ‰ËÍÚËÓÒÓÏ‡ÏË, ÓÚ¯ÌÛÓ‚˚-
‚‡ÎÓÒ¸ ÏÌÓÊÂÒÚ‚Ó ÔÛÁ˚¸ÍÓ‚. é·Ì‡ÛÊË‚‡ÎËÒ¸ ÍÓÓÚÍËÂ
ˆÂÔÓ˜ÍË Éùë, ÍÛÔÌ˚Â Ë ÏÂÎÍËÂ ÏËÚÓıÓÌ‰ËË ÓÍÛ„ÎÓÈ
ËÎË Û‰ÎËÌÂÌÌÓÈ ÙÓÏ˚ Ò Ô‡‡ÎÎÂÎ¸ÌÓ ÓËÂÌÚËÓ‚‡ÌÌ˚-
ÏË ÍËÒÚ‡ÏË Ë ˝ÎÂÍÚÓÌÌÓ-ÔÎÓÚÌ˚Ï Ï‡ÚËÍÒÓÏ. Ç „Ë‡-
ÎÓÔÎ‡ÁÏÂ ·˚ÎË ‡ÒÒÂflÌ˚ ÏÌÓ„Ó˜ËÒÎÂÌÌ˚Â Ò‚Ó·Ó‰Ì˚Â
Ë·ÓÒÓÏ˚, ÔÓÎËÒÓÏ˚, Â‰ÍËÂ ÏÂÎÍËÂ Ò‚ÂÚÎ˚Â Ë ÚÂÏÌ˚Â
ÎËÁÓÒÓÏ˚. Ç˚fl‚ÎflÎËÒ¸ ÔËÁÌ‡ÍË ‡ÍÚË‚ÌÓ„Ó Í‡Í ˝ÍÁÓ-,
Ú‡Í Ë ˝Ì‰ÓˆËÚÓÁ‡. çÂÍÓÚÓ˚Â Î‡ÏÂÎÎÓÔÓ‰ËË Á‡Í‡Ì˜Ë‚‡-
ÎËÒ¸ ‡ÏÔÛÎÓÓ·‡ÁÌ˚ÏË ‡Ò¯ËÂÌËflÏË, ‚ ÍÓÚÓ˚ı Ó·Ì‡-
ÛÊË‚‡ÎËÒ¸ „ÛÔÔ˚ ÏÂÎÍËı ÔÛÁ˚¸ÍÓ‚, ÓÍ‡ÈÏÎÂÌÌ˚ı
ÏÂÏ·‡ÌÓÈ. ç‡ ÓÚ‰ÂÎ¸Ì˚ı Û˜‡ÒÚÍ‡ı ÔÓ‚ÂıÌÓÒÚË ÒÂÍÂ-
ÚÓÌ˚ı Ï‡ÍÓÙ‡„Ó‚, ‡ Ú‡ÍÊÂ ËÌÓ„‰‡ Ì‡ ÍÓÌˆ‡ı Ëı ‰ÎËÌ-

Ì˚ı ‚˚ÓÒÚÓ‚ ËÏÂÎËÒ¸ ˘ÂÎÂ‚Ë‰Ì˚Â ÍÓÌÚ‡ÍÚ˚ (ÌÂÍÒÛÒ˚)
Ò ‡ÍÚË‚Ì˚ÏË ÙË·Ó·Î‡ÒÚ‡ÏË, fl‰ÓÏ Ò ÍÓÚÓ˚ÏË ‚˚fl‚-
ÎflÎËÒ¸ ÚÓÌÍËÂ ÙË·ËÎÎ˚ ÌÓ‚ÓÓ·‡ÁÓ‚‡ÌÌ˚ı ÍÓÎÎ‡„ÂÌÓ-
‚˚ı ‚ÓÎÓÍÓÌ (ÒÏ. ËÒÛÌÓÍ, „).

ç‡ 14-Â ÒÛÚÍË ‚ ÁÓÌÂ ‚‚Â‰ÂÌËfl ÑÅåÄ ÔË ÌÂÍÓ-
ÚÓÓÏ ÒÌËÊÂÌËË Ó·˘Â„Ó ÍÓÎË˜ÂÒÚ‚‡ ÍÎÂÚÓÍ ÔÂÓ·Î‡-
‰‡ÎË Ï‡ÍÓÙ‡„Ë ÒÓ ÒÚÛÍÚÛÓÈ, ı‡‡ÍÚÂËÁÛ˛˘ÂÈ
ÙÛÌÍˆËÓÌ‡Î¸ÌÓ ‡ÍÚË‚Ì˚Â ÁÂÎ˚Â ÍÎÂÚÍË, Í‡Í Ù‡„Ó-
ˆËÚ‡ÌÓ„Ó, Ú‡Í Ë ÒÂÍÂÚÓÌÓ„Ó ÚËÔ‡, ÍÓÚÓ˚Â Ó·Ì‡Û-
ÊË‚‡ÎËÒ¸ Ë ‚ ‰‡Î¸ÌÂÈ¯ÂÏ. óÂÂÁ 30 ÒÛÚ ˜‡ÒÚËˆ˚ ËÏ-
ÔÎ‡ÌÚËÓ‚‡ÌÌÓ„Ó ·ËÓÏ‡ÚÂË‡Î‡ ‚ Ó·Î‡ÒÚË ËÌ˙ÂÍˆËË
ÌÂ ÓÔÂ‰ÂÎflÎËÒ¸ ‚ÒÎÂ‰ÒÚ‚ËÂ Ëı ÔÓÎÌÓÈ ÂÁÓ·ˆËË, ‡
˚ıÎ‡fl ÒÓÂ‰ËÌËÚÂÎ¸Ì‡fl ÚÍ‡Ì¸ ÒÓ‰ÂÊ‡Î‡ „ËÒÚËÓˆËÚ˚
Ò ÚËÔË˜ÌÓÈ ‰Îfl ÌËı ÛÎ¸Ú‡ÒÚÛÍÚÛÓÈ.

é · Ò Û Ê ‰ Â Ì Ë Â  Ô Ó Î Û ˜ Â Ì Ì ˚ ı  ‰ ‡ Ì Ì ˚ ı .
èÓ‚Â‰ÂÌÌÓÂ ˝ÎÂÍÚÓÌÌÓ-ÏËÍÓÒÍÓÔË˜ÂÒÍÓÂ ËÒÒÎÂ‰Ó‚‡-
ÌËÂ ÔÓÍ‡Á‡ÎÓ, ˜ÚÓ ‚ ÁÓÌÂ ÔÓ‰ÍÓÊÌÓ„Ó ‚‚Â‰ÂÌËfl ÑÅåÄ
‚˚fl‚Îfl˛ÚÒfl Ï‡ÍÓÙ‡„Ë, Ì‡ıÓ‰fl˘ËÂÒfl Ì‡ ‚ÒÂı ÒÚ‡‰Ëflı
‰ËÙÙÂÂÌˆËÓ‚ÍË: ÓÚ ˛Ì˚ı ÏÓÌÓˆËÚÓË‰Ì˚ı ‰Ó ÁÂÎ˚ı
‡ÍÚË‚Ì˚ı ÙÓÏ. ê‡ÌÂÂ ·˚ÎÓ ÛÒÚ‡ÌÓ‚ÎÂÌÓ, ˜ÚÓ ËÏÂÌÌÓ
Ï‡ÍÓÙ‡„‡ÏË ÓÒÛ˘ÂÒÚ‚Îfl˛ÚÒfl ÎËÁËÒ Ë ÂÁÓ·ˆËfl ˜‡ÒÚËˆ
‚‚Â‰ÂÌÌÓ„Ó ‡ÎÎÓ„ÂÌÌÓ„Ó ·ËÓÏ‡ÚÂË‡Î‡ [3]. èÂ‰ÔÓÎ‡„‡-
ÂÚÒfl, ˜ÚÓ ÔÓ‰ÛÍÚ˚ ‡ÒÔ‡‰‡ ÍÓÎÎ‡„ÂÌ‡, ‡ Ú‡ÍÊÂ ÔÓÚÂÓ-
„ÎËÍ‡Ì˚ fl‚Îfl˛ÚÒfl ıÂÏÓ‡ÚÚ‡ÍÚ‡ÌÚ‡ÏË ‰Îfl ÏÓÌÓˆËÚÓ‚-
Ï‡ÍÓÙ‡„Ó‚ [6, 13], ÍÓÚÓ˚Â ÔËÌËÏ‡˛Ú Û˜‡ÒÚËÂ ÌÂ ÚÓÎ¸-
ÍÓ ‚ ‰Â„‡‰‡ˆËË ËÏÔÎ‡ÌÚËÓ‚‡ÌÌ˚ı ·ËÓÏ‡ÚÂË‡ÎÓ‚, ÌÓ
Ë ‚ Â„ÛÎflˆËË ÏÂÊÍÎÂÚÓ˜Ì˚ı ‚Á‡ËÏÓ‰ÂÈÒÚ‚ËÈ ‚ ÔÓÎË-
ÙÂ‡ÚË‚ÌÓÈ Ù‡ÁÂ ‡ÒÂÔÚË˜ÂÒÍÓ„Ó ‚ÓÒÔ‡ÎÂÌËfl, ˜‡ÒÚÌ˚Ï
ÒÎÛ˜‡ÂÏ ÍÓÚÓÓ„Ó fl‚ÎflÂÚÒfl Ë Â‡ÍˆËfl Ì‡ ÓÔÂ‡ˆËÓÌÌÛ˛
Ú‡‚ÏÛ [3]. é‰Ì‡ÍÓ ÔË ËÏÔÎ‡ÌÚ‡ˆËË ÍÓÎÎ‡„ÂÌ‡ Á‡ÍÓÌÓ-
ÏÂÌÓÈ ÒÚ‡‰ËÂÈ fl‚ÎflÂÚÒfl Ó·‡ÁÓ‚‡ÌËÂ Û·ˆ‡ [5], ‡ ÔË
ËÏÔÎ‡ÌÚ‡ˆËË ÑÅåÄ, ÒÓ‰ÂÊ‡˘Â„Ó ÔÓ˜ÚË ÌÂËÁÏÂÌÂÌÌ˚Â
ÍÓÎÎ‡„ÂÌÓ‚˚Â ‚ÓÎÓÍÌ‡, ˝Ú‡ Ù‡Á‡ ÓÚÒÛÚÒÚ‚ÛÂÚ, Ë Â„ÂÌÂ‡-
ˆËfl ÒÓÂ‰ËÌËÚÂÎ¸ÌÓÈ ÚÍ‡ÌË ÔÓËÒıÓ‰ËÚ ·ÂÁ ÙË·ÓÁ‡ Ë
Û·ˆÂ‚‡ÌËfl [2, 3]. èË ˝ÚÓÏ Ì‡ÏË ·˚Î‡ Ó·Ì‡ÛÊÂÌ‡ ÌËÁ-
Í‡fl ˝ÍÒÔÂÒÒËfl Ú‡ÌÒÙÓÏËÛ˛˘Â„Ó Ù‡ÍÚÓ‡ ÓÒÚ‡
TGF-β1 [17], ËÌ‰ÛˆËÛ˛˘Â„Ó ÙË·Ó„ÂÌÂÁ [11, 19], Ë ÓÚ-
ÌÓÒËÚÂÎ¸ÌÓ ‚˚ÒÓÍ‡fl ˝ÍÒÔÂÒÒËfl Ù‡ÍÚÓ‡ ÌÂÍÓÁ‡ ÓÔÛıÓ-
ÎË TNFα, ÍÓÚÓ˚È fl‚ÎflÂÚÒfl ËÌ„Ë·ËÚÓÓÏ TGF-β1 [9].

ÇÂÓflÚÌÓ, Ó‰ÌËÏ ËÁ ÛÒÎÓ‚ËÈ, ‚ÎËfl˛˘Ëı Ì‡ ÙÓÏË-
Ó‚‡ÌËÂ ÔÓÎÌÓˆÂÌÌÓ„Ó ÔÓ ÒÚÛÍÚÛÂ Â„ÂÌÂ‡Ú‡ ÔË ËÏ-
ÔÎ‡ÌÚ‡ˆËË ‡ÎÎÓ„ÂÌÌ˚ı ·ËÓÏ‡ÚÂË‡ÎÓ‚, fl‚ÎflÂÚÒfl ÓÚÌÓÒË-
ÚÂÎ¸ÌÓ ‚˚ÒÓÍ‡fl ÍÓÌˆÂÌÚ‡ˆËfl Ï‡ÍÓÙ‡„Ó‚ ‚ Ó˜‡„Â ‚‚Â‰Â-
ÌËfl Ë ÒÓÁÂ‚‡ÌËÂ Ëı ‚ ÙÛÌÍˆËÓÌ‡Î¸ÌÓ ‡ÍÚË‚Ì˚Â ÒÛ·ÔÓ-
ÔÛÎflˆËË. ç‡ ˝ÚÓ ÛÍ‡Á˚‚‡˛Ú ÂÁÛÎ¸Ú‡Ú˚ Ì‡¯Â„Ó ËÒÒÎÂ‰Ó-
‚‡ÌËfl. ëÓÁÂ‚‡ÌËÂ Ë ‰ËÙÙÂÂÌˆËÓ‚Í‡ ÍÎÂÚÓÍ ÔÓËÒıÓ-
‰flÚ ÔÓ‰ ‰ÂÈÒÚ‚ËÂÏ ÔÓ‰ÛÍÚÓ‚ ÔÓÎÌÓÈ ÂÁÓ·ˆËË Ï‡ÍÓ-
Ù‡„‡ÏË ‡ÎÎÓ„ÂÌÌÓ„Ó ·ËÓÏ‡ÚÂË‡Î‡. é· ̋ ÚÓÏ Ò‚Ë‰ÂÚÂÎ¸ÒÚ-
‚ÛÂÚ ÚÓÚ Ù‡ÍÚ, ˜ÚÓ ‚ Ó·Î‡ÒÚË ‚‚Â‰ÂÌËfl ÑÅåÄ Ï‡ÍÓÙ‡„Ë
Ò ·ÓÎ¸¯ËÏ ÍÓÎË˜ÂÒÚ‚ÓÏ ÓÒÚ‡ÚÓ˜Ì˚ı ÚÂÎÂˆ ‚ ˆËÚÓÔÎ‡ÁÏÂ,
ÍÓÚÓ˚Â Ó·˚˜ÌÓ Ì‡·Î˛‰‡˛ÚÒfl ÔË ÌÂÁ‡‚Â¯ÂÌÌÓÏ Ù‡-
„ÓˆËÚÓÁÂ, ‡ Ú‡ÍÊÂ ˝ÔËÚÂÎËÓË‰Ì˚Â ÍÎÂÚÍË, „Ë„‡ÌÚÒÍËÂ
ÍÎÂÚÍË ËÌÓÓ‰Ì˚ı ÚÂÎ, Ó·‡ÁÛ˛˘ËÂÒfl ‚ÒÎÂ‰ÒÚ‚ËÂ ÙÛÌÍ-
ˆËÓÌ‡Î¸ÌÓÈ ÌÂÒÓÒÚÓflÚÂÎ¸ÌÓÒÚË Ï‡ÍÓÙ‡„Ó‚, Ì‡ÏË ÌÂ
‚˚fl‚ÎÂÌ˚. í‡ÍËÂ ÍÎÂÚÍË, Í‡Í Ô‡‚ËÎÓ, ‚ÒÚÂ˜‡˛ÚÒfl
Ó·˚˜ÌÓ ‚ Ó˜‡„Â ıÓÌË˜ÂÒÍÓ„Ó ‚ÓÒÔ‡ÎÂÌËfl, ÔË ÍÒÂÌÓ-
Ú‡ÌÒÔÎ‡ÌÚ‡ˆËË, ‚ÓÍÛ„ ËÌÓÓ‰Ì˚ı ÚÂÎ, „‰Â ÔÓˆÂÒÒ˚
ÂÔ‡‡ˆËË Á‡Í‡Ì˜Ë‚‡˛ÚÒfl Ó·‡ÁÓ‚‡ÌËÂÏ Û·ˆ‡ ËÎË „Û-
·ÓÈ ÒÓÂ‰ËÌËÚÂÎ¸ÌÓÚÍ‡ÌÌÓÈ Í‡ÔÒÛÎ˚ [5, 8].

ÑÛ„ËÏ ‚‡ÊÌ˚Ï Ù‡ÍÚÓÓÏ, ÔË‰‡˛˘ËÏ ÔÓÎËÙÂ‡-
ÚË‚ÌÓÈ Ù‡ÁÂ Â„ÂÌÂ‡ˆËË ÙËÁËÓÎÓ„Ë˜ÂÒÍËÂ Ó˜ÂÚ‡ÌËfl, Ì‡
Ì‡¯ ‚Á„Îfl‰, fl‚Îfl˛ÚÒfl ÒÂÍÂÚÓÌ˚Â, Ú‡Í Ì‡Á˚‚‡ÂÏ˚Â «Ï‡-



ÚËÍÒÙÓÏËÛ˛˘ËÂ» Ï‡ÍÓÙ‡„Ë [17]. àÁ‚ÂÒÚÌÓ, ˜ÚÓ ÒıÓ-
ÊËÂ Ò ÌËÏË ÔÓ ÛÎ¸Ú‡ÒÚÛÍÚÛÂ ÔÎ‡ˆÂÌÚ‡Ì˚Â Ï‡ÍÓÙ‡„Ë
(ÍÎÂÚÍË ä‡˘ÂÌÍÓ—ÉÓÙ·‡Û˝‡) ‚˚ÔÓÎÌfl˛Ú ‚‡ÊÌÛ˛ ÓÎ¸ ‚
ÓÒÚÂ Ë ‰ËÙÙÂÂÌˆËÓ‚ÍÂ ÍÎÂÚÓÍ ‚ÓÒËÌ ıÓËÓÌ‡ ÔË ·Â-
ÂÏÂÌÌÓÒÚË [7, 10, 12, 14], Ú. Â. ‚ ÙËÁËÓÎÓ„Ë˜ÂÒÍËı ÛÒÎÓ-

‚Ëflı. äÓÏÂ ÚÓ„Ó, ‡ÌÂÂ ·˚ÎÓ ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ ˆËÚÓÔÎ‡ÁÏ‡
ÒÂÍÂÚÓÌ˚ı «Ï‡ÚËÍÒÙÓÏËÛ˛˘Ëı» Ï‡ÍÓÙ‡„Ó‚ ‰‡ÂÚ
ÔÓÎÓÊËÚÂÎ¸ÌÛ˛ Â‡ÍˆË˛ ÔË ‚˚fl‚ÎÂÌËË „ÎËÍÓÁ‡ÏËÌÓ„-
ÎËÍ‡ÌÓ‚ ÔÓ ÏÂÚÓ‰Û ïÂÈÎ‡ [17]. éÔË‡flÒ¸ Ì‡ ÏÓÙÓÙÛÌÍ-
ˆËÓÌ‡Î¸ÌÛ˛ ı‡‡ÍÚÂËÒÚËÍÛ ˝ÚËı ÍÎÂÚÓÍ (ÌÂÒÍÓÎ¸ÍÓ ıÓ-
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å‡ÍÓÙ‡„Ë ‚ Ó·Î‡ÒÚË ÔÓ‰ÍÓÊÌÓ„Ó ‚‚Â‰ÂÌËfl Í˚Ò‡Ï ·ËÓÏ‡ÚÂË‡Î‡ ÄÎÎÓÔÎ‡ÌÚ (ÑÅåÄ).

‡ — ˛Ì˚È ÏÓÌÓˆËÚÓË‰Ì˚È Ï‡ÍÓÙ‡„ (2 ÒÛÚ ÔÓÒÎÂ ËÏÔÎ‡ÌÚ‡ˆËË); · — ÁÂÎ˚È Ï‡ÍÓÙ‡„ Ù‡„ÓˆËÚ‡ÌÓ„Ó ÚËÔ‡ (4 ÒÛÚ ÔÓÒÎÂ ËÏÔÎ‡ÌÚ‡-
ˆËË); ‚ — Ï‡ÍÓÙ‡„ ÒÂÍÂÚÓÌÓ„Ó ÚËÔ‡ (4 ÒÛÚ ÔÓÒÎÂ ËÏÔÎ‡ÌÚ‡ˆËË); „ — ˘ÂÎÂ‚Ë‰Ì˚Â ÍÓÌÚ‡ÍÚ˚ ÏÂÊ‰Û ÒÂÍÂÚÓÌ˚Ï Ï‡ÍÓÙ‡„ÓÏ Ë
‡ÍÚË‚Ì˚Ï ÙË·Ó·Î‡ÒÚÓÏ (7 ÒÛÚ ÔÓÒÎÂ ËÏÔÎ‡ÌÚ‡ˆËË). Å — Ù‡„ÏÂÌÚ˚ ÑÅåÄ; äî — ÍÓÎÎ‡„ÂÌÓ‚˚Â ÙË·ËÎÎ˚; åÙ — Ï‡ÍÓÙ‡„; 
î· — ÙË·Ó·Î‡ÒÚ; éå — ÓÚÓÒÚÍË Ï‡ÍÓÙ‡„‡; Éùë — „‡ÌÛÎflÌ‡fl ˝Ì‰ÓÔÎ‡ÁÏ‡ÚË˜ÂÒÍ‡fl ÒÂÚ¸; äÉ — ÍÓÏÔÎÂÍÒ ÉÓÎ¸‰ÊË; å — ÏË-
ÚÓıÓÌ‰ËË; ã — ÎËÁÓÒÓÏ˚; îÎ — Ù‡„ÓÎËÁÓÒÓÏ˚; Ç — ‚‡ÍÛÓÎË; ÒÚÂÎÍË — ÔÓÎËË·ÓÒÓÏ˚. ì‚.: ‡ — 16 000; ·, ‚ — 7200; „ — 19 000.
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Ó¯Ó ‡Á‚ËÚ˚ı ‰ËÍÚËÓÒÓÏ ÍÓÏÔÎÂÍÒ‡ ÉÓÎ¸‰ÊË, ·ÓÎ¸¯ËÂ
ÏÌÓ„Ó˜ËÒÎÂÌÌ˚Â ‚‡ÍÛÓÎË, ÒÓ‰ÂÊ‡ÌËÂ ‚ ˆËÚÓÔÎ‡ÁÏÂ „ÎË-
ÍÓÁ‡ÏËÌÓ„ÎËÍ‡ÌÓ‚, Ì‡ÎË˜ËÂ ÏÓÙÓÎÓ„Ë˜ÂÒÍËı ÔËÁÌ‡ÍÓ‚
‡ÍÚË‚ÌÓ„Ó ÏÂÚ‡·ÓÎËÁÏ‡, ‡ Ú‡ÍÊÂ ÔËÁÌ‡ÍÓ‚ ˝Ì‰Ó- Ë ˝ÍÁÓ-
ˆËÚÓÁ‡, Ëı ·ÎËÁÓÒÚ¸ Ò ‡ÍÚË‚Ì˚ÏË ÙË·Ó·Î‡ÒÚ‡ÏË Ë Ì‡ÎË-
˜ËÂ ÍÓÌÚ‡ÍÚÓ‚ Ò ÌËÏË) Ï˚ ÏÓÊÂÏ ÔÂ‰ÔÓÎÓÊËÚ¸, ̃ ÚÓ ‰‡Ì-
Ì˚Â Ï‡ÍÓÙ‡„Ë ËÌÚÂÌÒË‚ÌÓ ÒËÌÚÂÁËÛ˛Ú (ËÎË ÂÒËÌÚÂÁË-
Û˛Ú) ÔÓÚÂÓ„ÎËÍ‡ÌÓ‚˚È ÍÓÏÔÓÌÂÌÚ ÌÓ‚ÓÓ·‡ÁÛ˛˘ËıÒfl
ÍÓÎÎ‡„ÂÌÓ‚˚ı ‚ÓÎÓÍÓÌ. ä‡Í ËÁ‚ÂÒÚÌÓ, ËÏÂÌÌÓ ‚ ˆËÒÚÂ-
Ì‡ı ÍÓÏÔÎÂÍÒ‡ ÉÓÎ¸‰ÊË „ÎËÍÓÁËÎËÛ˛ÚÒfl ·ÂÎÍË Ë ÎËÔË-
‰˚, ‡ Ó·‡ÁÛ˛˘ËÂÒfl ‚ ÌËı „ÎËÍÓÔÓÚÂËÌ˚, ÔÓÚÂÓ„ÎËÍ‡-
Ì˚, „ÎËÍÓÎËÔË‰˚ Ë ÒÛÎ¸Ù‡ÚËÓ‚‡ÌÌ˚Â „ÎËÍÓÁ‡ÏËÌÓ„ÎË-
Í‡Ì˚ ‚ ÔÓÒÎÂ‰Û˛˘ÂÏ ÒÂÍÂÚËÛ˛ÚÒfl ‚Ó ‚ÌÂ¯Ì˛˛ ÒÂ‰Û
[20, 21]. èÂÂ˜ËÒÎÂÌÌ˚Â ÏÓÙÓÙÛÌÍˆËÓÌ‡Î¸Ì˚Â ÓÒÓ·ÂÌ-
ÌÓÒÚË Ë Ëı ÔÂ‰ÔÓÎ‡„‡ÂÏ‡fl ÙËÁËÓÎÓ„Ë˜ÂÒÍ‡fl ÓÎ¸ ‰‡˛Ú
Ì‡Ï ÓÒÌÓ‚‡ÌËÂ ‰Îfl ‚˚‰ÂÎÂÌËfl «Ï‡ÚËÍÒÙÓÏËÛ˛˘Ëı»
Ï‡ÍÓÙ‡„Ó‚ ‚ ÓÚ‰ÂÎ¸ÌÛ˛ ÒÛ·ÔÓÔÛÎflˆË˛.

í‡ÍËÏ Ó·‡ÁÓÏ, ÂÁÛÎ¸Ú‡Ú˚ Ì‡¯Â„Ó ËÒÒÎÂ‰Ó‚‡ÌËfl ÔÓ-
Í‡Á˚‚‡˛Ú, ˜ÚÓ ÔË ËÏÔÎ‡ÌÚ‡ˆËË ÑÅåÄ ÒÓÁ‰‡˛ÚÒfl ÛÒÎÓ-
‚Ëfl ‰Îfl ÍÓÌˆÂÌÚ‡ˆËË Ë ÔÓÎÌÓ„Ó ÒÓÁÂ‚‡ÌËfl ‡ÁÌ˚ı ÒÛ·-
ÔÓÔÛÎflˆËÈ Ï‡ÍÓÙ‡„Ó‚, ÙÛÌÍˆËÓÌ‡Î¸Ì‡fl ‡ÍÚË‚ÌÓÒÚ¸ ÍÓ-
ÚÓ˚ı Ë ‚Á‡ËÏÓ‰ÂÈÒÚ‚ËÂ Ò ‰Û„ËÏË ÍÎÂÚÓ˜Ì˚ÏË ÔÓÔÛÎflˆË-
flÏË ÔË‚Ó‰flÚ Í ÔÓÎÌÓˆÂÌÌÓÈ Â„ÂÌÂ‡ˆËË ÒÓÂ‰ËÌËÚÂÎ¸-
ÌÓÈ ÚÍ‡ÌË. ùÚË ÂÁÛÎ¸Ú‡Ú˚ Ú‡ÍÊÂ ÔÓ‰Ú‚ÂÊ‰‡˛Ú ËÁ‚ÂÒÚÌ˚Â
Ù‡ÍÚ˚ Ó „Î‡‚ÌÓÈ Â„ÛÎflÚÓÌÓÈ ÙÛÌÍˆËË Ï‡ÍÓÙ‡„Ó‚ ‚
ÏÂÊÍÎÂÚÓ˜Ì˚ı ‚Á‡ËÏÓ‰ÂÈÒÚ‚Ëflı ÔË ÂÔ‡‡ÚË‚Ì˚ı ÔÓ-
ˆÂÒÒ‡ı [1, 5, 15]. äÓÏÂ ÚÓ„Ó, Ì‡¯Ë ‰‡ÌÌ˚Â ÔÓÁ‚ÓÎfl˛Ú ‚˚-
‰‚ËÌÛÚ¸ „ËÔÓÚÂÁÛ Ó ÒÛ˘ÂÒÚ‚Ó‚‡ÌËË ‰‚ÛıÍÓÏÔÓÌÂÌÚÌÓ„Ó
ÏÂı‡ÌËÁÏ‡ ÙÓÏËÓ‚‡ÌËfl ÍÓÎÎ‡„ÂÌÓ‚˚ı ‚ÓÎÓÍÓÌ ÌÓ‚ÓÓ·-
‡ÁÓ‚‡ÌÌÓÈ ÚÍ‡ÌË Ì‡ ÏÂÒÚÂ ËÏÔÎ‡ÌÚ‡ˆËË ÑÅåÄ. ëÓ„Î‡Ò-
ÌÓ ÂÈ, ÍÓÎÎ‡„ÂÌÓ‚˚Â ÙË·ËÎÎ˚ ÒËÌÚÂÁËÛ˛ÚÒfl ÙË·Ó·Î‡-
ÒÚ‡ÏË, ‡ ÔÓÚÂÓ„ÎËÍ‡ÌÓ‚˚È ÍÓÏÔÓÌÂÌÚ — «Ï‡ÚËÍÒÙÓ-
ÏËÛ˛˘ËÏË» Ï‡ÍÓÙ‡„‡ÏË. ÇÓÁÏÓÊÌÓ, ÛÍ‡Á‡ÌÌ˚È ÏÂı‡-
ÌËÁÏ Ë fl‚ÎflÂÚÒfl ÍÎ˛˜Â‚˚Ï ‚ Â„ÂÌÂ‡ˆËË ÔÓÎÌÓˆÂÌÌÓÈ
ÒÓÂ‰ËÌËÚÂÎ¸ÌÓÈ ÚÍ‡ÌË, ËÌËˆËËÓ‚‡ÌÌÓÈ ‚‚Â‰ÂÌËÂÏ ‡ÎÎÓ-
„ÂÌÌ˚ı ·ËÓÏ‡ÚÂË‡ÎÓ‚ Ë Á‡‚ËÒfl˘ËÏ ÓÚ Ëı Ò‚ÓÈÒÚ‚.
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ULTRASTRUCTURE OF MACROPHAGES
DETECTED AFTER THE IMPLANTATION OF THE
ALLOPLANT ALLOGENIC BIOMATERIAL

L.A. Musina, S.A. Muslimov, A.I. Lebedeva, 
Ye.A. Volgareva 

The ultrastructure of macrophages detected in rats after sub-
cutaneous implantation of the dispersed allogenic Alloplant bio-
material was studied. It was found that with the Alloplant bio-
material implantation the conditions were created promoting the
concentration and complete maturation of different macrophage
subpopulations. Their functional activity and interaction with
other cellular populations result in complete regeneration of the
connective tissue. The data obtained confirm the concept of
main regulatory role of macrophages in the intercellular interac-
tions during tissue repair and support the hypothesis of bicom-
ponent mechanism of collagen fiber formation in the place of the
Alloplant biomaterial implantation.

Key words: macrophages, ultrastructure, regeneration, allo-
genic biomaterial.
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