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Исследование иммунных механизмов в тканях печени и плазме 
крови крыс на фоне нагрузки растительными экстрактами и 

индуцированном оксидативном стрессе  
Аннотация.  
Цель: изучение репаративных процессов и иммунных механизмов в тканях печени крыс на фоне на-

грузки водными экстрактами ежевики и пижмы обыкновенной и индуцированном оксидативном стрессе.  
Материалы и методы. В эксперименте использовано 120 крыс. Согласно групповой принадлежности 

животные получали водные экстракты пижмы обыкновенной и ежевики в дозе 50 мг/100г массы живот-
ного, объемом 1,5 мл в ежедневно течение 30 дней, а животные контрольной группы – в том же режиме 
дистиллированную воду. Начиная с 30 суток опыта крысам, параллельно с введением растительных экс-
трактов, делали инъекции масляного раствора тетрахлорметана в течение 6 суток в дозе 2 г/кг веса жи-
вотного. На 37 сутки опыта у животных брали кровь, а затем убивали в соответствии с этическими нормами. 
Из тканей печени изготавливали гистологические препараты и производили подсчет количества сину-
соидальных клеток. Содержание цитокинов в гомогенатах печени и плазме крови крыс определяли мето-
дом иммуноферментного анализа с использованием прибора Lazurite Automated ELISA System.  

Результаты. При возникновении оксидативного стресса в плазме крови наблюдается усиленная выра-
ботка провоспалительного цитокина TNFα и подавление продукции IL-10, при этом концентрация провос-
палительных цитокинов IL-6 и IL- 18 изменяется не существенно. При этом в ответ на диффузное токсическое 
повреждение печени и возникновение оксидативного стресса в тканях печени отмечается увеличение кон-
центрации цитокинов IL- 1α, IL-18, TNFα, IL-10 и снижение концентрации IL-6, IFNγ, TGF-β. Повышенная про-
дукция IL-1α и IL-18 в тканях печени, по-видимому, запускает локальное воспаление, повышая уровни таких 
цитокинов как TNFα, IL-6. Повышение концентрации противовоспалительного цитокина IL-10 подтверждает 
ключевую роль данного медиатора в регуляции иммунного ответа и способность подавлять секрецию про-
воспалительных цитокинов TNFα и IL-6.  

Заключение. Водные экстракты пижмы и ежевики в разной степени модулируют функциональное со-
стояние синусоидальных клеток в ранние сроки токсического воздействия тетрахлорметаном, что способ-
ствует скорейшему разрешению воспалительного процесса. Воздействие водных экстрактов пижмы и еже-
вики на синусоидальные клетки изменяет продукцию регуляторных факторов, что компенсирует скорость 
восстановительных процессов после токсического воздействия.  
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Ç‚Â‰ÂÌËÂ. è‡ÚÓÎÓ„ËË „ÂÔ‡ÚÓ·ËÎË‡ÌÓÈ ÒËÒÚÂ-
Ï˚ Á‡ÌËÏ‡˛Ú ÁÌ‡˜ËÚÂÎ¸ÌÛ˛ ‰ÓÎ˛ ‚ Ó·˘ÂÈ ÒÚÛÍ-
ÚÛÂ Á‡·ÓÎÂ‚‡ÌËÈ. é‰ÌÓÈ ËÁ Ò‡Ï˚ı ‡ÒÔÓÒÚ‡-
ÌÂÌÌ˚ı ÔË˜ËÌ Ú‡ÍËı Á‡·ÓÎÂ‚‡ÌËÈ fl‚ÎflÂÚÒfl 
‚ÓÁ‰ÂÈÒÚ‚ËÂ „ÂÔ‡ÚÓÚÓÍÒË˜ÂÒÍËı ‚Â˘ÂÒÚ‚, ÔÓ‚Ó-
ˆËÛ˛˘Ëı ÓÍÒË‰‡ÚË‚Ì˚È ÒÚÂÒÒ. çÂÒÏÓÚfl Ì‡ 
·ÓÎ¸¯ÓÂ ÍÓÎË˜ÂÒÚ‚Ó Ì‡Û˜Ì˚ı ÔÛ·ÎËÍ‡ˆËÈ, ÓÎ¸ 
ËÏÏÛÌÌ˚ı ÏÂı‡ÌËÁÏÓ‚ ‚ Ô‡ÚÓ„ÂÌÂÁÂ ‡Á‚ËÚËfl ÓÍ-
ÒË‰‡ÚË‚ÌÓ„Ó ÒÚÂÒÒ‡ ÔË ‰ËÙÙÛÁÌÓÏ ÚÓÍÒË˜Â-

ÒÍÓÏ ÔÓ‚ÂÊ‰ÂÌËfl ÔÂ˜ÂÌË ‰Ó Ì‡ÒÚÓfl˘Â„Ó ‚ÂÏÂ-
ÌË ÌÂ ‚˚flÒÌÂÌ‡ ÓÍÓÌ˜‡ÚÂÎ¸ÌÓ [1, 2].  

åÓÙÓÎÓ„Ë˜ÂÒÍËÂ ËÁÏÂÌÂÌËfl, ÍÓÚÓ˚Â ‡Á‚Ë-
‚‡˛ÚÒfl ‚ ÔÂ˜ÂÌË ÔË ÂÂ ÚÓÍÒË˜ÂÒÍÓÏ ÔÓ‚ÂÊ‰ÂÌËË, 
ÓÒÌÓ‚‡Ì˚ Ì‡ ˆËÚÓÎËÁÂ „ÂÔ‡ÚÓˆËÚÓ‚. ùÚÓÚ ÔÓˆÂÒÒ 
ËÌËˆËËÛÂÚ ÔÓ„ÂÒÒËÛ˛˘ËÈ ÌÂÍÓ·ËÓÁ ÍÎÂÚÓÍ 
ÔÂ˜ÂÌË. óÂÁÏÂÌ‡fl ÔÂÓÍÒË‰‡ˆËfl ÏÂÏ·‡ÌÌ˚ı 
ÒÚÛÍÚÛ, ‚˚Á‚‡ÌÌ‡fl ÛÒËÎÂÌÌÓÈ ‚˚‡·ÓÚÍÓÈ ‡Í-
ÚË‚Ì˚ı ÙÓÏ ÍËÒÎÓÓ‰‡, fl‚ÎflÂÚÒfl ÛÌË‚ÂÒ‡Î¸Ì˚Ï 



ÏÂı‡ÌËÁÏÓÏ ÔÓ‚ÂÊ‰ÂÌËfl Ë ‰‡ÊÂ „Ë·ÂÎË ÍÎÂÚÓÍ 
Î˛·˚ı Ó„‡ÌÓ‚, ‚ÍÎ˛˜‡fl ÔÂ˜ÂÌ¸ [1, 3].  

åÂÚ‡·ÓÎË˜ÂÒÍËÂ ‡ÒÒÚÓÈÒÚ‚‡, ‚ÓÁÌËÍ‡˛-
˘ËÂ ÔË ‚ÓÁ‰ÂÈÒÚ‚ËË ÚÂÚ‡ıÎÓÏÂÚ‡Ì‡, ÏÓ„ÛÚ 
ËÁÏÂÌflÚ¸ ÔÓËÁ‚Ó‰ÒÚ‚Ó ÔÓÚË‚Ó‚ÓÒÔ‡ÎËÚÂÎ¸-
Ì˚ı  ˆËÚÓÍËÌÓ‚ ÍÎÂÚÍ‡ÏË ËÏÏÛÌÌÓÈ ÒËÒÚÂÏ˚. 
éÒÓ·Û˛ ÓÎ¸ ‚ ˝ÚÓÏ ÔÓˆÂÒÒÂ Ë„‡˛Ú ÒËÌÛÒÓË-
‰‡Î¸Ì˚Â ÍÎÂÚÍË ÔÂ˜ÂÌË, ·ÓÎ¸¯Û˛ ˜‡ÒÚ¸ ËÁ ÍÓ-
ÚÓ˚ı ÒÓÒÚ‡‚Îfl˛Ú Ï‡ÍÓÙ‡„Ë. ùÚË ÍÎÂÚÍË ‚˚-
ÔÓÎÌfl˛Ú ‚‡ÊÌ˚Â ÙÛÌÍˆËË ‚ ÔÓ‰‰ÂÊ‡ÌËË 
‚ÓÒÔ‡ÎËÚÂÎ¸ÌÓÈ Â‡ÍˆËË Ë Â„ÛÎflˆËË ÔÓˆÂÒÒ‡ 
Â„ÂÌÂ‡ˆËË [4]. 

ëÂ‰Ë Ô‡ÚÓ„ÂÌÂÚË˜ÂÒÍËı ÒÂ‰ÒÚ‚ ÎÂ˜ÂÌËfl Á‡-
·ÓÎÂ‚‡ÌËÈ ÔÂ˜ÂÌË Ú‡‰ËˆËÓÌÌÓ ‚˚‰ÂÎfl˛Ú „ÛÔÔÛ
„ÂÔ‡ÚÓÔÓÚÂÍÚÓÓ‚, ÔÂËÏÛ˘ÂÒÚ‚ÂÌÌÓ ‡ÒÚËÚÂÎ¸-
ÌÓ„Ó ÔÓËÒıÓÊ‰ÂÌËfl, ÍÓÚÓ˚Â Ó·Î‡‰‡˛Ú ‡ÌÚË-
ÓÍÒË‰‡ÌÚÌ˚ÏË Ò‚ÓÈÒÚ‚‡ÏË.  

í‡ÍËÏ Ó·‡ÁÓÏ, ̂ ÂÎ¸ Ì‡¯Â„Ó ËÒÒÎÂ‰Ó‚‡ÌËfl ÒÓ-
ÒÚÓflÎ‡ ‚ ËÁÛ˜ÂÌËË ÂÔ‡‡ÚË‚Ì˚ı ÔÓˆÂÒÒÓ‚ Ë ËÏ-
ÏÛÌÌ˚ı ÏÂı‡ÌËÁÏÓ‚ ‚ ÚÍ‡Ìflı ÔÂ˜ÂÌË Í˚Ò Ì‡ 
ÙÓÌÂ Ì‡„ÛÁÍË ‚Ó‰Ì˚ÏË ˝ÍÒÚ‡ÍÚ‡ÏË ÂÊÂ‚ËÍË Ë 
ÔËÊÏ˚ Ó·˚ÍÌÓ‚ÂÌÌÓÈ Ë ËÌ‰ÛˆËÓ‚‡ÌÌÓÏ ÓÍÒË-
‰‡ÚË‚ÌÓÏ ÒÚÂÒÒÂ. 

å‡ÚÂË‡Î˚ Ë ÏÂÚÓ‰˚. Ç ˝ÍÒÔÂËÏÂÌÚÂ ËÒ-
ÔÓÎ¸ÁÓ‚‡ÌÓ 120 ¯ÂÒÚËÏÂÒfl˜Ì˚ı Í˚Ò ÏÛÊÒÍÓ„Ó 
ÔÓÎ‡, Ï‡ÒÒÓÈ 240-260 „, ÍÓÚÓ˚Â ·˚ÎË ‡Á‰ÂÎÂÌ˚ 
Ì‡ 4 „ÛÔÔ˚ ÔÓÓ‚ÌÛ. èÂ‚‡fl „ÛÔÔ‡ – ËÌÚ‡ÍÚ-
Ì˚Â Í˚Ò˚, Í ÌËÏ ÌÂ ÔËÏÂÌflÎË ÌËÍ‡ÍËı ‚ÓÁ-
‰ÂÈÒÚ‚ËÈ, 2 „ÛÔÔ‡ – ÊË‚ÓÚÌ˚Â, ÔÓÎÛ˜‡‚¯ËÂ 
‰ËÒÚËÎÎËÓ‚‡ÌÌÛ˛ ‚Ó‰Û Ë ËÌ˙ÂÍˆËË CCl4; 3 
„ÛÔÔ‡ – Í˚Ò˚, ÔÓÎÛ˜‡‚¯ËÂ ‚Ó‰Ì˚È ˝ÍÒÚ‡ÍÚ 
ÂÊÂ‚ËÍË Ë ËÌ˙ÂÍˆËË CCl4 Ë 4 „ÛÔÔ‡ – Í˚Ò˚,  
ÔÓÎÛ˜‡‚¯ËÂ ‚Ó‰Ì˚È ̋ ÍÒÚ‡ÍÚ ÔËÊÏ˚ Ó·˚ÍÌÓ‚ÂÌ-
ÌÓÈ Ë ËÌ˙ÂÍˆËË CCl4. ëÓ„Î‡ÒÌÓ „ÛÔÔÓ‚ÓÈ ÔË-

Ì‡‰ÎÂÊÌÓÒÚË ÊË‚ÓÚÌ˚Â ÔÓÎÛ˜‡ÎË ‚Ó‰Ì˚Â ˝ÍÒ-
Ú‡ÍÚ˚ ÔËÊÏ˚ Ó·˚ÍÌÓ‚ÂÌÌÓÈ Ë ÂÊÂ‚ËÍË ÔÓ-
ËÁ‚Ó‰ÒÚ‚‡ ééé «äÓÓÎfi‚î‡Ï» ‚ ‰ÓÁÂ 50 
Ï„/100„ Ï‡ÒÒ˚ ÊË‚ÓÚÌÓ„Ó (‰ÓÁÛ ‡ÒÒ˜ËÚ˚‚‡ÎË ÔÓ 
ÒÛÚÓ˜Ì˚Ï ÌÓÏ‡Ï ÔÓÚÂ·ÎÂÌËfl ÓÒÌÓ‚Ì˚ı ·ËÓÎÓ-
„Ë˜ÂÒÍË ‡ÍÚË‚Ì˚ı ÒÓÂ‰ËÌÂÌËÈ, ÒÓ‰ÂÊ‡˘ËıÒfl ‚ 
˝ÚËı ˝ÍÒÚ‡ÍÚ‡ı Ì‡ Ï‡ÒÒÛ ÊË‚ÓÚÌÓ„Ó), Ó·˙ÂÏÓÏ 
1,5 ÏÎ ‚ ÂÊÂ‰ÌÂ‚ÌÓ ÚÂ˜ÂÌËÂ 30 ‰ÌÂÈ, ‡ ÊË‚ÓÚÌ˚Â 
ÍÓÌÚÓÎ¸ÌÓÈ „ÛÔÔ˚ – ‚ ÚÓÏ ÊÂ ÂÊËÏÂ ‰ËÒÚËÎ-
ÎËÓ‚‡ÌÌÛ˛ ‚Ó‰Û. ç‡˜ËÌ‡fl Ò 30 ÒÛÚÓÍ ÓÔ˚Ú‡ 
Í˚Ò‡Ï, Ô‡‡ÎÎÂÎ¸ÌÓ Ò ‚‚Â‰ÂÌËÂÏ ‡ÒÚËÚÂÎ¸Ì˚ı 
˝ÍÒÚ‡ÍÚÓ‚, ‰ÂÎ‡ÎË ËÌ˙ÂÍˆËË Ï‡ÒÎflÌÓ„Ó ‡ÒÚ‚Ó‡ 
ÚÂÚ‡ıÎÓÏÂÚ‡Ì‡ ‚ ÚÂ˜ÂÌËÂ 6 ÒÛÚÓÍ ‚ ‰ÓÁÂ 2 „/Í„ 
‚ÂÒ‡ ÊË‚ÓÚÌÓ„Ó. ç‡ 37 ÒÛÚÍË ÓÔ˚Ú‡ Û ÊË‚ÓÚÌ˚ı 
·‡ÎË ÍÓ‚¸, ‡ Á‡ÚÂÏ Û·Ë‚‡ÎË ‚ ÒÓÓÚ‚ÂÚÒÚ‚ËË Ò
˝ÚË˜ÂÒÍËÏË ÌÓÏ‡ÏË ÔÓ‰ ˝ÙËÌ˚Ï Ì‡ÍÓÁÓÏ ÏÂ-
ÚÓ‰ÓÏ ‰ÂÍ‡ÔËÚ‡ˆËË, Á‡ÚÂÏ ÔÓ‚Ó‰ËÎË ËÁ‚ÎÂ˜ÂÌËÂ 
ÔÂ˜ÂÌË. é·‡Áˆ˚ ÚÍ‡ÌË ÔÂ˜ÂÌË ÔÓ„ÛÊ‡ÎË ‚ 10% 
ÌÂÈÚ‡Î¸Ì˚È ÙÓÏ‡ÎËÌ Ì‡ ÒÛÚÍË ÔË ÍÓÏÌ‡ÚÌÓÈ 
ÚÂÏÔÂ‡ÚÛÂ. ÑÎfl ËÁ„ÓÚÓ‚ÎÂÌËfl „ËÒÚÓÎÓ„Ë˜ÂÒÍËı 
ÔÂÔ‡‡ÚÓ‚ ËÒÔÓÎ¸ÁÓ‚‡ÎË ‡‚ÚÓÏ‡ÚË˜ÂÒÍËÈ ÔÓ-
ˆÂÒÒÓ Leica EG 1160. ëÂÁ˚ ÔÂ˜ÂÌË ÓÍ‡¯Ë‚‡ÎË 
„ÂÏ‡ÚÓÍÒËÎËÌÓÏ Ë ˝ÓÁËÌÓÏ. åËÍÓÒÍÓÔË˜ÂÒÍÓÂ 
ËÒÒÎÂ‰Ó‚‡ÌËÂ ÔÓ‚Ó‰ËÎË Ì‡ ÏËÍÓÒÍÓÔÂ Leica 
DM 2500, ‡Ì‡ÎËÁ ËÁÓ·‡ÊÂÌËÈ ‚˚ÔÓÎÌflÎË ‚ ÔÓ-
„‡ÏÏÂ Leica Application Suite (V4). èÓ‰Ò˜ÂÚ ÍÓ-
ÎË˜ÂÒÚ‚‡ ÒËÌÛÒÓË‰‡Î¸Ì˚ı ÍÎÂÚÓÍ ÓÒÛ˘ÂÒÚ‚ÎflÎË 
‚ Â‰ËÌËˆÂ ÔÎÓ˘‡‰Ë ‚ 20-ÚË ÔÓÎflı ÁÂÌËfl ÔË 
Û‚ÂÎË˜ÂÌËË ÏËÍÓÒÍÓÔ‡ ó400.  

ÑÎfl ‡Ì‡ÎËÁ‡ ÒÓ‰ÂÊ‡ÌËfl ˆËÚÓÍËÌÓ‚ ‚ ÔÎ‡ÁÏÂ 
ÍÓ‚Ë ˝ÍÒÔÂËÏÂÌÚ‡Î¸Ì˚ı ÊË‚ÓÚÌ˚ı ÔÓËÁ‚Ó‰Ë-
ÎË Á‡·Ó ÔÂËÙÂË˜ÂÒÍÓÈ ÍÓ‚Ë, ˆÂÌÚËÙÛ„ËÓ-
‚‡ÎË ÔË 3000 Ó·/ÏËÌ Ì‡ ıÓÎÓ‰Â ‚ ÚÂ˜ÂÌËÂ 15 
ÏËÌ. ÑÎfl ‡Ì‡ÎËÁ‡ ÒÓ‰ÂÊ‡ÌËfl ˆËÚÓÍËÌÓ‚ ‚ ÚÍ‡-
Ìflı ÔÂ˜ÂÌË ÔÓËÁ‚Ó‰ËÎË ÔÓ‰„ÓÚÓ‚ÍÛ „ÓÏÓ„ÂÌ‡ÚÓ‚, 
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Рис. 1. Динамика синусоидальных клеток в норме и на фоне нагрузки растительными экстрактами  
при моделировании оксидативного стресса



ÍÓÚÓ‡fl ‚ÍÎ˛˜‡Î‡ „ÓÏÓ„ÂÌËÁ‡ˆË˛ Ó·‡ÁˆÓ‚ ÔÂ˜Â-
ÌË ÂÒÛÒÔÂÌ‰ËÓ‚‡ÌËÂ Ò ÙËÁËÓÎÓ„Ë˜ÂÒÍËÏ ‡ÒÚ‚Ó-
ÓÏ (0,85% - ıÎÓË‰‡ Ì‡ÚËfl) Ë ˆÂÌÚËÙÛ„Ë-
Ó‚‡ÌËÂ ÔË 5000 Ó·/ ÏËÌ Ì‡ ıÓÎÓ‰Â ‚ ÚÂ˜ÂÌËÂ 
30 ÏËÌ [5]. ëÓ‰ÂÊ‡ÌËÂ ̂ ËÚÓÍËÌÓ‚ ‚ „ÓÏÓ„ÂÌ‡Ú‡ı 
ÔÂ˜ÂÌË Ë ÔÎ‡ÁÏÂ ÍÓ‚Ë Í˚Ò ÓÔÂ‰ÂÎflÎË ÏÂÚÓ‰ÓÏ 
ËÏÏÛÌÓÙÂÏÂÌÚÌÓ„Ó ‡Ì‡ÎËÁ‡ Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ 
ÔË·Ó‡ Lazurite Automated ELISA System. ÑÎfl 
ÓˆÂÌÍË ÛÓ‚Ìfl ˆËÚÓÍËÌÓ‚ ËÒÔÓÎ¸ÁÓ‚‡ÎË Ì‡·Ó˚ 
‰Îfl àîÄ ÙËÏ˚ Thermo Scientific [6, 7]. 

ñËÙÓ‚ÓÈ Ï‡ÚÂË‡Î ‚ÒÂı ˝ÍÒÔÂËÏÂÌÚÓ‚ ÔÓ‰-
‚Â„‡ÎË ÒÚ‡ÚËÒÚË˜ÂÒÍÓÈ Ó·‡·ÓÚÍÂ Ò ÔÓÏÓ˘¸˛ ÌÂ-
Ô‡‡ÏÂÚË˜ÂÒÍËı ÏÂÚÓ‰Ó‚ ‡Ì‡ÎËÁ‡. 

êÂÁÛÎ¸Ú‡Ú˚ Ë Ó·ÒÛÊ‰ÂÌËÂ. êÂÁÛÎ¸Ú‡Ú˚ ËÒÒÎÂ-
‰Ó‚‡ÌËfl ‰ËÌ‡ÏËÍË ÒËÌÛÒÓË‰‡Î¸Ì˚ı ÍÎÂÚÓÍ ‚ 
ÌÓÏÂ Ë Ì‡ ÙÓÌÂ Ì‡„ÛÁÍË ‡ÒÚËÚÂÎ¸Ì˚ÏË ˝ÍÒ-
Ú‡ÍÚ‡ÏË ÔË ËÌ‰ÛˆËÓ‚‡ÌÌÓÏ CCl4 ÓÍÒË‰‡ÚË‚-
ÌÓÏ ÒÚÂÒÒÂ ÔÂ‰ÒÚ‡‚ÎÂÌ˚ Ì‡ ËÒÛÌÍÂ 1.  

èÓ ‰‡ÌÌ˚Ï, ÔÂ‰ÒÚ‡‚ÎÂÌÌ˚Ï Ì‡ ËÒÛÌÍÂ, ‚Ë‰-
ÌÓ, ˜ÚÓ Û ËÌÚ‡ÍÚÌ˚ı ÊË‚ÓÚÌ˚ı ÍÓÎË˜ÂÒÚ‚Ó ÒËÌÛ-
ÒÓË‰‡Î¸Ì˚ı ÍÎÂÚÓÍ ‚ ÚÍ‡Ìflı ÔÂ˜ÂÌË ·˚ÎÓ Ô‡Í-
ÚË˜ÂÒÍË ÌÂËÁÏÂÌÌ˚Ï, ‚ ÚÓ ‚ÂÏfl Í‡Í Ì‡ ÙÓÌÂ 
‚‚Â‰ÂÌËfl ‚ Ó„‡ÌËÁÏ CCl4 ‚ ‚Ë‰Â Ï‡ÒÎflÌÓ„Ó ‡Ò-
Ú‚Ó‡ ÛÒÚ‡ÌÓ‚ÎÂÌÓ ÒÌËÊÂÌËÂ Ëı ÍÓÎË˜ÂÒÚ‚‡ Ì‡ 
41,3 % (U =157,8000, Z = -2,974471 ÔË  = 
0,000011) ÓÚ ËÒıÓ‰ÌÓ„Ó ÁÌ‡˜ÂÌËfl Ë Ì‡ 42,5 % (U 
=187,2000, Z = -3,684471 ÔË  = 0,000017) ÓÚ-
ÌÓÒËÚÂÎ¸ÌÓ ÔÓÍ‡Á‡ÚÂÎÂÈ ËÌÚ‡ÍÚÌ˚ı ÊË‚ÓÚÌ˚ı Ì‡ 
37 ÒÛÚÍË. Ç ˝ÍÒÔÂËÏÂÌÚ‡Î¸Ì˚ı „ÛÔÔ‡ı Í˚Ò 
ÛÒÚ‡ÌÓ‚ÎÂÌ‡ ‡Ì‡ÎÓ„Ë˜Ì‡fl ÚÂÌ‰ÂÌˆËfl: ‚ ÚÍ‡Ìflı 
ÔÂ˜ÂÌË Í˚Ò, ÔÓÎÛ˜‡‚¯Ëı ‚ Í‡˜ÂÒÚ‚Â ‰ÓÔÓÎÌË-
ÚÂÎ¸ÌÓÈ Ì‡„ÛÁÍË ˝ÍÒÚ‡ÍÚ ÂÊÂ‚ËÍË, ÍÓÎË˜ÂÒÚ‚Ó 
ÒËÌÛÒÓË‰‡Î¸Ì˚ı ÍÎÂÚÓÍ ‚ ÚÍ‡Ìflı ÔÂ˜ÂÌË ÒÌËÁË-
ÎÓÒ¸ Ì‡ 25,2 % (U =101,80000, Z = -3,596625 ÔË 
 = 0,0) ÔÓ Ò‡‚ÌÂÌË˛ Ò ËÒıÓ‰Ì˚Ï ÁÌ‡˜ÂÌËÂÏ Ë 
Ì‡ 25,9 % (U =181,60000, Z = -4,152254 ÔË  = 
0,000221) ÔÓ Ò‡‚ÌÂÌË˛ Ò ËÌÚ‡ÍÚÌ˚ÏË ÊË‚ÓÚÌ˚-
ÏË; Û Í˚Ò, ÔÓÎÛ˜‡‚¯Ëı ˝ÍÒÚ‡ÍÚ ÔËÊÏ˚ – 
ÛÏÂÌ¸¯ËÎÓÒ¸ Ì‡ 21,9 % (U =191,9000, Z = -

2,522711 ÔË  = 0,0) ÔÓ Ò‡‚ÌÂÌË˛ Ò ËÒıÓ‰Ì˚Ï 
ÁÌ‡˜ÂÌËÂÏ Ë Ì‡ 22,2 % (U =144,40000, Z = -
2,392214 ÔË  = 0,0) ÔÓ Ò‡‚ÌÂÌË˛ Ò ËÌÚ‡ÍÚÌ˚-
ÏË ÊË‚ÓÚÌ˚ÏË. èË ˝ÚÓÏ ÒÎÂ‰ÛÂÚ ÓÚÏÂÚËÚ¸, ˜ÚÓ 
ÍÓÎË˜ÂÒÚ‚Ó ÒËÌÛÒÓË‰‡Î¸Ì˚ı ÍÎÂÚÓÍ ‚ ÚÍ‡Ìflı 
ÔÂ˜ÂÌË Í˚Ò, ÔÓÎÛ˜‡‚¯Ëı ‡ÒÚËÚÂÎ¸Ì˚Â ̋ ÍÒÚ‡Í-
Ú˚, ·˚ÎÓ ·ÓÎ¸¯Â ÔÓ Ò‡‚ÌÂÌË˛ Ò ÔÓÍ‡Á‡ÚÂÎflÏË 
ÍÓÌÚÓÎ¸ÌÓÈ „ÛÔÔ˚ Ò ËÌ‰ÛˆËÓ‚‡ÌÌ˚Ï ÓÍÒË‰‡-
ÚË‚Ì˚Ï ÒÚÂÒÒÓÏ: Û Í˚Ò, ÔÓÎÛ˜‡‚¯Ëı ˝ÍÒÚ‡ÍÚ 
ÂÊÂ‚ËÍË – ·ÓÎ¸¯Â Ì‡ 11,7 % (U = 177,7000, Z = 
-3,822171 ÔË  = 0,0), Û ÊË‚ÓÚÌ˚ı, ÔÓÎÛ˜‡‚¯Ëı 
˝ÍÒÚ‡ÍÚ ÔËÊÏ˚ – ·ÓÎ¸¯Â Ì‡ 35,4 % (U = 
201,5000, Z = -2,933141 ÔË  = 0,0). 

êÂÁÛÎ¸Ú‡Ú˚ ËÒÒÎÂ‰Ó‚‡ÌËfl ÍÓÌˆÂÌÚ‡ˆËË ̂ ËÚÓ-
ÍËÌÓ‚ ‚ ÚÍ‡Ìflı ÔÂ˜ÂÌË ˝ÍÒÔÂËÏÂÌÚ‡Î¸Ì˚ı ÊË-
‚ÓÚÌ˚ı ‚ ÌÓÏÂ, Ì‡ ÙÓÌÂ Ì‡„ÛÁÍË ‡ÌÚËÓÍÒË‰‡Ì-
Ú‡ÏË ÔË ËÌ‰ÛˆËÓ‚‡ÌÌÓÏ ÓÒÍË‰‡ÚË‚ÌÓÏ ÒÚÂÒÒÂ 
ÔÂ‰ÒÚ‡‚ÎÂÌ˚ ‚ Ú‡·ÎËˆÂ 1. 

Ç ÚÍ‡Ìflı ÔÂ˜ÂÌË Í˚Ò 2 „ÛÔÔ˚ ÔÓ Ò‡‚ÌÂÌË˛ 
Ò ÔÂ‚ÓÈ ÛÒÚ‡ÌÓ‚ÎÂÌÓ Û‚ÂÎË˜ÂÌËÂ ÍÓÌˆÂÌÚ‡ˆËË 
IL-1α Ì‡ 57,0 % (U = 122,300, Z = -3,475111 ÔË 
 = 0,000293) Ì‡ 37 ÒÛÚÍË ÓÔ˚Ú‡. Ç ÚÍ‡Ìflı ÔÂ˜Â-
ÌË Í˚Ò 3 „ÛÔÔ˚ Ú‡ÍÊÂ ÛÒÚ‡ÌÓ‚ÎÂÌÓ Û‚ÂÎË˜ÂÌËÂ 
ÍÓÌˆÂÌÚ‡ˆËË IL-1α Ì‡ 36,2 % (U = 147,7000, Z 
= -3,154411 ÔË  = 0,000374) ÔÓ Ò‡‚ÌÂÌË˛ Ò 
ÊË‚ÓÚÌ˚ÏË 1 „ÛÔÔ˚, Ë ÔË ˝ÚÓÏ ÓÌ‡ ·˚Î‡ Ì‡ 
13,2 % ÏÂÌ¸¯Â (U = 154,10000, Z = -2,9655512 
ÔË  = 0,000217) ÔÓ Ò‡‚ÌÂÌË˛ Ò ÊË‚ÓÚÌ˚ÏË 2 
„ÛÔÔ˚. Ç ÚÍ‡Ìflı ÔÂ˜ÂÌË Í˚Ò 4 „ÛÔÔ˚ Ì‡·Î˛-
‰‡Î‡Ò¸ ‡Ì‡ÎÓ„Ë˜Ì‡fl ÚÂÌ‰ÂÌˆËfl – ÛÒÚ‡ÌÓ‚ÎÂÌÓ 
Û‚ÂÎË˜ÂÌËÂ ÍÓÌˆÂÌÚ‡ˆËË IL-1α Ì‡ 27,5 % (U = 
117,2000, Z = -3,547444 ÔË  = 0,000000) ÔÓ 
Ò‡‚ÌÂÌË˛ Ò ÊË‚ÓÚÌ˚ÏË 1 „ÛÔÔ˚, Ë ‚ ÚÓÊÂ ‚Â-
Ïfl ÓÌ‡ ·˚Î‡ Ì‡ 18,8 % ÏÂÌ¸¯Â (U = 168,1000, Z 
= -3,541111 ÔË  = 0,000251) ÔÓ Ò‡‚ÌÂÌË˛ Ò 
ÊË‚ÓÚÌ˚ÏË 2 „ÛÔÔ˚.  

äÓÌˆÂÌÚ‡ˆËfl IL-6 ‚ ÚÍ‡Ìflı ÔÂ˜ÂÌË Í˚Ò 2 
„ÛÔÔ˚ Ì‡ 37 ÒÛÚÍË ÓÔ˚Ú‡ ·˚Î‡ ·ÓÎ¸¯Â Ì‡ 34,0 % 
(U = 172,6000, Z = -3,582221 ÔË  =0,0) ÔÓ 
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ÉÛÔÔ˚
ñËÚÓÍËÌ˚

IL-1α, Ô„/ÏÎ IL-6, Ô„/ÏÎ IL-18, Ô„/ÏÎ íNFα, Ô„/ÏÎ IFNγ, Ô„/ÏÎ IL-10, Ô„/ÏÎ TGF-β, Ô„/ÏÎ

1
951,25± 
34,25

28,31± 
0,88

562,31± 
20,23

688,18± 
24,78

951,31± 
30,44

180,86± 
6,51

822,25± 
29,60

2
1493,62± 
53,771

37,93± 
1,171

783,43± 
28,211

1162,13± 
37,191

729,27± 
23,341

512,37± 
16,91

239,41± 
8,371

3
1295,84± 
57,381,2

35,61± 
1,131

703,21± 
22,511,2

1039,22± 
33,251,2

813,61± 
26,041,2

380,59± 
12,551,2

621,29± 
21,751,2

4
1212,36± 
61,281,2

36,30± 
1,311

691,45± 
23,521,2

997,81± 
31,931,2

851,14± 
27,241,2

336,44± 
11,771,2

579,34± 
18,541,2

í‡·ÎËˆ‡ 1. äÓÌˆÂÌÚ‡ˆËfl ˆËÚÓÍËÌÓ‚ ‚ ÚÍ‡Ìflı ÔÂ˜ÂÌË Í˚Ò ‚ ÌÓÏÂ  
Ë Ì‡ ÙÓÌÂ Ì‡„ÛÁÍË ‡ÌÚËÓÍÒË‰‡ÌÚ‡ÏË ÔË ËÌ‰ÛˆËÓ‚‡ÌÌÓÏ ÓÒÍË‰‡ÚË‚ÌÓÏ ÒÚÂÒÒÂ

èËÏÂ˜‡ÌËÂ. Ç ˝ÚÓÈ Ú‡·ÎËˆÂ ‡ÁÎË˜Ëfl ‰ÓÒÚÓ‚ÂÌ˚ ÔË P<0,05: 1 – ÔÓ Ò‡‚ÌÂÌË˛ Ò ÔÓÍ‡Á‡ÚÂÎflÏË ËÌÚ‡ÍÚÌ˚ı ÊË-
‚ÓÚÌ˚ı; 2 – ÔÓ Ò‡‚ÌÂÌË˛ Ò ÔÓÍ‡Á‡ÚÂÎflÏË ÍÓÌÚÓÎ¸ÌÓÈ „ÛÔÔ˚ Í˚Ò Ò ËÌ‰ÛˆËÓ‚‡ÌÌ˚Ï ÓÍÒË‰‡ÚË‚Ì˚Ï ÒÚÂÒÒÓÏ.



Ò‡‚ÌÂÌË˛ Ò ÊË‚ÓÚÌ˚ı 1 „ÛÔÔ˚. Ç ÚÍ‡Ìflı ÔÂ˜ÂÌË 
Í˚Ò 3 „ÛÔÔ˚ ÛÒÚ‡ÌÓ‚ÎÂÌÓ Û‚ÂÎË˜ÂÌËÂ ÍÓÌˆÂÌÚ-
‡ˆËË IL-6 Ì‡ 25,8 % (U = 131,5000, Z = -2,412221 
ÔË  = 0,000000) ÔÓ Ò‡‚ÌÂÌË˛ Ò ÊË‚ÓÚÌ˚ÏË ÔÂ-
‚ÓÈ „ÛÔÔ˚, Ë ÔË ˝ÚÓÏ ÓÌ‡ ·˚Î‡ ÌËÊÂ Ì‡ 6,1 % 
ÔÓ Ò‡‚ÌÂÌË˛ Ò ÔÓÍ‡Á‡ÚÂÎflÏË ‚ÚÓÓÈ „ÛÔÔ˚. Ç 
ÚÍ‡Ìflı ÔÂ˜ÂÌË Í˚Ò 4 „ÛÔÔ˚ Ì‡·Î˛‰‡Î‡Ò¸ ‡Ì‡-
ÎÓ„Ë˜Ì‡fl ÚÂÌ‰ÂÌˆËfl – ÛÒÚ‡ÌÓ‚ÎÂÌÓ Û‚ÂÎË˜ÂÌËÂ 
ÍÓÌˆÂÌÚ‡ˆËË IL-6 Ì‡ 28,2 % (U = 147,6000, Z = 
-3,511733 ÔË  = 0,003441) ÔÓ Ò‡‚ÌÂÌË˛ Ò ÊË-
‚ÓÚÌ˚ÏË ÔÂ‚ÓÈ „ÛÔÔ˚, Ë ÔË ˝ÚÓÏ ÓÌ‡ ·˚Î‡ Ì‡ 
4,3 % ÏÂÌ¸¯Â ÔÓÍ‡Á‡ÚÂÎÂÈ Í˚Ò ‚ÚÓÓÈ „ÛÔÔ˚.  

äÓÌˆÂÌÚ‡ˆËfl IL-18 ‚ ÚÍ‡Ìflı ÔÂ˜ÂÌË Í˚Ò 
‚ÚÓÓÈ „ÛÔÔ˚ Ì‡ 37 ÒÛÚÍË ÓÔ˚Ú‡ ·˚Î‡ Ì‡ 39,3 
% (U = 121,2000, Z = -3,362221 ÔË  = 
0,000415) ·ÓÎ¸¯Â, ˜ÂÏ Û ËÌÚ‡ÍÚÌ˚ı ÊË‚ÓÚÌ˚ı. 
Ç ÚÍ‡Ìflı ÔÂ˜ÂÌË Í˚Ò ÚÂÚ¸ÂÈ „ÛÔÔ˚ ÛÒÚ‡ÌÓ‚-
ÎÂÌÓ Û‚ÂÎË˜ÂÌËÂ ÍÓÌˆÂÌÚ‡ˆËË IL-18 Ì‡ 25,1 % 
(U =164,30000, Z = -2,937741 ÔË  =0,000215) 
ÔÓ Ò‡‚ÌÂÌË˛ Ò ÊË‚ÓÚÌ˚ÏË 1 „ÛÔÔ˚, Ë ÔË ̋ ÚÓÏ 
ÓÌ‡ ·˚Î‡ ÏÂÌ¸¯Â Ì‡ 10,2 % (U = 177,30000, Z = 
-4,569912 ÔË  = 0,000001) ÔÓ Ò‡‚ÌÂÌË˛ Ò ÔÓ-
Í‡Á‡ÚÂÎflÏË ‚ÚÓÓÈ „ÛÔÔ˚. Ç ÚÍ‡Ìflı ÔÂ˜ÂÌË 
Í˚Ò 4 „ÛÔÔ˚ Ì‡·Î˛‰‡Î‡Ò¸ ‡Ì‡ÎÓ„Ë˜Ì‡fl ÚÂÌ‰ÂÌ-
ˆËfl – ÛÒÚ‡ÌÓ‚ÎÂÌÓ Û‚ÂÎË˜ÂÌËÂ ÍÓÌˆÂÌÚ‡ˆËË IL-
18 Ì‡ 22,9 % (U = 136,6000, Z = -3,844741 ÔË  
=0,002495) ÔÓ Ò‡‚ÌÂÌË˛ Ò ÊË‚ÓÚÌ˚ÏË ÔÂ‚ÓÈ 
„ÛÔÔ˚, ÌÓ ÔË ˝ÚÓÏ ÍÓÌˆÂÌÚ‡ˆËfl IL-18 ·˚Î‡ 
Ì‡ 11,7 % (U = 161,1000, Z = -2,921114 ÔË  = 
0,000012) ÏÂÌ¸¯Â ÔÓÍ‡Á‡ÚÂÎÂÈ ‚ÚÓÓÈ „ÛÔÔ˚.  

Ç ÚÍ‡Ìflı ÔÂ˜ÂÌË Í˚Ò ‚ÚÓÓÈ „ÛÔÔ˚ ÔÓ 
Ò‡‚ÌÂÌË˛ Ò ÊË‚ÓÚÌ˚ÏË ÔÂ‚ÓÈ „ÛÔÔ˚ ÛÒÚ‡ÌÓ‚-
ÎÂÌÓ Û‚ÂÎË˜ÂÌËÂ ÍÓÌˆÂÌÚ‡ˆËË TNFα Ì‡ 68,9 % 
(U = 201,7000, Z = -2,694117 ÔË  = 0,000217) 
Ì‡ 37 ÒÛÚÍË ÓÔ˚Ú‡. Ç ÚÍ‡Ìflı ÔÂ˜ÂÌË Í˚Ò 
ÚÂÚ¸ÂÈ „ÛÔÔ˚ Ú‡ÍÊÂ ÛÒÚ‡ÌÓ‚ÎÂÌÓ Û‚ÂÎË˜ÂÌËÂ 
ÍÓÌˆÂÌÚ‡ˆËË TNFα Ì‡ 51,0 % (U = 155,7000, Z 
= -3,463251 ÔË  = 0,000119) ÔÓ Ò‡‚ÌÂÌË˛ Ò 
ÊË‚ÓÚÌ˚ÏË ÔÂ‚ÓÈ „ÛÔÔ˚, Ë ÔË ̋ ÚÓÏ ÓÌ‡ ·˚Î‡ 

Ì‡ 10,6 % ÏÂÌ¸¯Â (U = 114,4000, Z = -4,176621 
ÔË  = 0,000017) ÔÓ Ò‡‚ÌÂÌË˛ Ò ÊË‚ÓÚÌ˚ÏË 
‚ÚÓÓÈ „ÛÔÔ˚. Ç ÚÍ‡Ìflı ÔÂ˜ÂÌË Í˚Ò 4 „ÛÔÔ˚ 
Ì‡·Î˛‰‡Î‡Ò¸ ‡Ì‡ÎÓ„Ë˜Ì‡fl ÚÂÌ‰ÂÌˆËfl – ÛÒÚ‡ÌÓ‚-
ÎÂÌÓ Û‚ÂÎË˜ÂÌËÂ ÍÓÌˆÂÌÚ‡ˆËË TNFα Ì‡ 44,9 % 
(U = 201,50000, Z = -3,561141 ÔË  = 0,000421) 
ÔÓ Ò‡‚ÌÂÌË˛ Ò ÊË‚ÓÚÌ˚ÏË ÔÂ‚ÓÈ „ÛÔÔ˚, Ë ‚ 
ÚÓ ÊÂ ‚ÂÏfl ÓÌ‡ ·˚Î‡ Ì‡ 14,1 % ÏÂÌ¸¯Â (U = 
133,3000, Z = -2,726221 ÔË  = 0,000001) ÔÓ 
Ò‡‚ÌÂÌË˛ Ò ÊË‚ÓÚÌ˚ÏË ‚ÚÓÓÈ „ÛÔÔ˚.  

äÓÌˆÂÌÚ‡ˆËfl IFNγ ‚ ÚÍ‡Ìflı ÔÂ˜ÂÌË Í˚Ò 
‚ÚÓÓÈ „ÛÔÔ˚ Ì‡ 37 ÒÛÚÍË ÓÔ˚Ú‡ ·˚Î‡ ÏÂÌ¸¯Â 
Ì‡ 23,3 % (U = 191,5000, Z = -3,533222 ÔË  = 
0,000019) ÔÓ Ò‡‚ÌÂÌË˛ Ò ÔÓÍ‡Á‡ÚÂÎflÏË ÊË‚ÓÚ-
Ì˚ı ÔÂ‚ÓÈ „ÛÔÔ˚.  Ç ÚÍ‡Ìflı ÔÂ˜ÂÌË Í˚Ò 
ÚÂÚ¸ÂÈ „ÛÔÔ˚ ÛÒÚ‡ÌÓ‚ÎÂÌÓ ÛÏÂÌ¸¯ÂÌËÂ ÍÓÌ-
ˆÂÌÚ‡ˆËË IFNγ Ì‡ 14,5 % (U = 172,8000, Z = -
3,782221 ÔË  = 0,000227) ÔÓ Ò‡‚ÌÂÌË˛ Ò ÊË-
‚ÓÚÌ˚ÏË ÔÂ‚ÓÈ „ÛÔÔ˚, Ë ÔË ˝ÚÓÏ ÓÌ‡ ·˚Î‡ 
·ÓÎ¸¯Â Ì‡ 11,6 % (U = 196,3000, Z = -4,371114
ÔË  = 0,000026) ÔÓ Ò‡‚ÌÂÌË˛ Ò ÔÓÍ‡Á‡ÚÂÎflÏË 
‚ÚÓÓÈ „ÛÔÔ˚. Ç ÚÍ‡Ìflı ÔÂ˜ÂÌË Í˚Ò 4 „ÛÔÔ˚ 
Ì‡·Î˛‰‡Î‡Ò¸ ‡Ì‡ÎÓ„Ë˜Ì‡fl ÚÂÌ‰ÂÌˆËfl – ÛÒÚ‡ÌÓ‚-
ÎÂÌÓ ÒÌËÊÂÌËÂ ÍÓÌˆÂÌÚ‡ˆËË IFNγ Ì‡ 10,5 % (U 
= 107,3000, Z = -3,752221 ÔË  = 0,003333) ÔÓ 
Ò‡‚ÌÂÌË˛ Ò ÊË‚ÓÚÌ˚ÏË ÔÂ‚ÓÈ „ÛÔÔ˚, Ë ÔË 
˝ÚÓÏ ÓÌ‡ ·˚Î‡ Ì‡ 16,7 % (U = 128,6000, Z = -
4,163312 ÔË  = 0,000184) ·ÓÎ¸¯Â ÔÓÍ‡Á‡ÚÂÎÂÈ 
Í˚Ò ‚ÚÓÓÈ „ÛÔÔ˚.  

Ç ÚÍ‡Ìflı ÔÂ˜ÂÌË Í˚Ò ‚ÚÓÓÈ „ÛÔÔ˚ ÔÓ 
Ò‡‚ÌÂÌË˛ Ò ËÌÚ‡ÍÚÌ˚ÏË ÊË‚ÓÚÌ˚ÏË ÛÒÚ‡ÌÓ‚ÎÂ-
ÌÓ Û‚ÂÎË˜ÂÌËÂ ÍÓÌˆÂÌÚ‡ˆËË IL-10 ‚ 2,8 ‡Á‡ (U 
= 139,2000, Z = -3,496339 ÔË  = 0,000013) Ì‡ 
37 ÒÛÚÍË ÓÔ˚Ú‡. Ç ÚÍ‡Ìflı ÔÂ˜ÂÌË Í˚Ò 3 „ÛÔÔ˚ 
Ú‡ÍÊÂ ÛÒÚ‡ÌÓ‚ÎÂÌÓ Û‚ÂÎË˜ÂÌËÂ ÍÓÌˆÂÌÚ‡ˆËË IL-
10 ‚ 2,1 ‡Á‡ (U = 191,2000, Z = -3,496332 ÔË 
 = 0,000011) ÔÓ Ò‡‚ÌÂÌË˛ Ò ÊË‚ÓÚÌ˚ÏË ÔÂ-
‚ÓÈ „ÛÔÔ˚, Ë ÔË ˝ÚÓÏ ÓÌ‡ ·˚Î‡ Ì‡ 25,7 % 
ÏÂÌ¸¯Â (U = 107,9000, Z = -3,322622 ÔË  = 
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ÉÛÔÔ˚
ñËÚÓÍËÌ˚

TNFα, Ô„/ÏÎ IL-6, Ô„/ÏÎ IL-18, Ô„/ÏÎ IL-10, Ô„/ÏÎ

1
16,29± 
0,59

40,19± 
1,41

5,61± 
0,21

3589,13± 
122,0

2
571,36± 
18,281

42,44± 
1,51

8,42± 
0,291

89,58± 
2,931

3
486,41± 
17,151,2

51,28± 
1,991,2

8,03± 
0,331

829,32± 
30,681,2

4
493,61± 
17,291,2

59,31± 
1,851,2

8,17± 
0,271

993,69± 
35,211,2

èËÏÂ˜‡ÌËÂ. Ç ˝ÚÓÈ Ú‡·ÎËˆÂ ‡ÁÎË˜Ëfl ‰ÓÒÚÓ‚ÂÌ˚ ÔË P<0,05: 1 – ÔÓ Ò‡‚ÌÂÌË˛ Ò ÔÓÍ‡Á‡ÚÂÎflÏË ËÌÚ‡ÍÚÌ˚ı ÊË-
‚ÓÚÌ˚ı; 2 – ÔÓ Ò‡‚ÌÂÌË˛ Ò ÔÓÍ‡Á‡ÚÂÎflÏË ÍÓÌÚÓÎ¸ÌÓÈ „ÛÔÔ˚ Í˚Ò Ò ËÌ‰ÛˆËÓ‚‡ÌÌ˚Ï ÓÍÒË‰‡ÚË‚Ì˚Ï ÒÚÂÒÒÓÏ.

í‡·ÎËˆ‡ 2. äÓÌˆÂÌÚ‡ˆËfl ˆËÚÓÍËÌÓ‚ ‚ ÔÎ‡ÁÏÂ ÍÓ‚Ë Í˚Ò ‚ ÌÓÏÂ  
Ë Ì‡ ÙÓÌÂ Ì‡„ÛÁÍË ‡ÒÚËÚÂÎ¸Ì˚ÏË ˝ÍÒÚ‡ÍÚ‡ÏË ÔË ËÌ‰ÛˆËÓ‚‡ÌÌÓÏ ÓÒÍË‰‡ÚË‚ÌÓÏ ÒÚÂÒÒÂ



0,000297) ÔÓ Ò‡‚ÌÂÌË˛ Ò ÊË‚ÓÚÌ˚ÏË ‚ÚÓÓÈ 
„ÛÔÔ˚. Ç ÚÍ‡Ìflı ÔÂ˜ÂÌË Í˚Ò 4 „ÛÔÔ˚ Ì‡·Î˛-
‰‡Î‡Ò¸ ‡Ì‡ÎÓ„Ë˜Ì‡fl ÚÂÌ‰ÂÌˆËfl – ÛÒÚ‡ÌÓ‚ÎÂÌÓ 
Û‚ÂÎË˜ÂÌËÂ ÍÓÌˆÂÌÚ‡ˆËË IL-10 ‚ 1,9 ‡Á‡ (U = 
122,8000, Z = -3,496332 ÔË  = 0,000321) ÔÓ 
Ò‡‚ÌÂÌË˛ Ò ÊË‚ÓÚÌ˚ÏË ÔÂ‚ÓÈ „ÛÔÔ˚, Ë ÔË 
˝ÚÓÏ ÓÌ‡ ·˚Î‡ Ì‡ 34,3 % ÏÂÌ¸¯Â (U = 119,3000, 
Z = -4,396666 ÔË  = 0,000022) ÔÓ Ò‡‚ÌÂÌË˛ Ò 
ÔÓÍ‡Á‡ÚÂÎflÏË ‚ÚÓÓÈ „ÛÔÔ˚.  

äÓÌˆÂÌÚ‡ˆËfl TGF-β ‚ ÚÍ‡Ìflı ÔÂ˜ÂÌË Í˚Ò ‚ÚÓ-
ÓÈ „ÛÔÔ˚ Ì‡ 37 ÒÛÚÍË ÓÔ˚Ú‡ ·˚Î‡ ‚ 3,4 ‡Á‡ 
ÏÂÌ¸¯Â (U = 149,1000, Z = -3,633333 ÔË  = 
0,000333) ÔÓ Ò‡‚ÌÂÌË˛ Ò ÔÓÍ‡Á‡ÚÂÎflÏË ÊË‚ÓÚÌ˚ı 
ÔÂ‚ÓÈ „ÛÔÔ˚.  Ç ÚÍ‡Ìflı ÔÂ˜ÂÌË Í˚Ò 3 „ÛÔÔ˚ 
ÛÒÚ‡ÌÓ‚ÎÂÌÓ ÛÏÂÌ¸¯ÂÌËÂ ÍÓÌˆÂÌÚ‡ˆËË TGF-β Ì‡ 
24,4 % (U = 193,3000, Z = -3,196621 ÔË  = 
0,000000) ÔÓ Ò‡‚ÌÂÌË˛ Ò ÊË‚ÓÚÌ˚ÏË ÔÂ‚ÓÈ „ÛÔ-
Ô˚, Ë ÔË ˝ÚÓÏ ÓÌ‡ ·˚Î‡ ·ÓÎ¸¯Â ‚ 2,6 ‡Á‡ (U = 
181,2000, Z = -3,732221 ÔË  = 0,000001) ÔÓ 
Ò‡‚ÌÂÌË˛ Ò ÔÓÍ‡Á‡ÚÂÎflÏË ‚ÚÓÓÈ „ÛÔÔ˚. Ç ÚÍ‡-
Ìflı ÔÂ˜ÂÌË Í˚Ò 4 „ÛÔÔ˚ Ì‡·Î˛‰‡Î‡Ò¸ ‡Ì‡ÎÓ„Ë˜-
Ì‡fl ÚÂÌ‰ÂÌˆËfl – ÛÒÚ‡ÌÓ‚ÎÂÌÓ ÒÌËÊÂÌËÂ ÍÓÌˆÂÌÚ‡-
ˆËË TGF-β Ì‡ 29,5 % (U = 129,6000, Z = -3,233222 
ÔË  = 0,002221) ÔÓ Ò‡‚ÌÂÌË˛ Ò ÊË‚ÓÚÌ˚ÏË ÔÂ-
‚ÓÈ „ÛÔÔ˚, Ë ÔË ˝ÚÓÏ ÓÌ‡ ·˚Î‡ ‚ 2,4 ‡Á‡ (U = 
191,8000, Z = -3,611711 ÔË  = 0,002633) ·ÓÎ¸¯Â 
ÔÓÍ‡Á‡ÚÂÎÂÈ Í˚Ò ‚ÚÓÓÈ „ÛÔÔ˚.  

êÂÁÛÎ¸Ú‡Ú˚ ËÒÒÎÂ‰Ó‚‡ÌËfl ÍÓÌˆÂÌÚ‡ˆËË ̂ ËÚÓ-
ÍËÌÓ‚ ‚ ÔÎ‡ÁÏÂ ÍÓ‚Ë ̋ ÍÒÔÂËÏÂÌÚ‡Î¸Ì˚ı ÊË‚ÓÚ-
Ì˚ı ‚ ÌÓÏÂ, Ì‡ ÙÓÌÂ Ì‡„ÛÁÍË ‡ÌÚËÓÍÒË‰‡ÌÚ‡ÏË 
ÔË ËÌ‰ÛˆËÓ‚‡ÌÌÓÏ ÓÒÍË‰‡ÚË‚ÌÓÏ ÒÚÂÒÒÂ ÔÂ‰-
ÒÚ‡‚ÎÂÌ˚ ‚ Ú‡·ÎËˆÂ 2. 

Ç ÔÎ‡ÁÏÂ ÍÓ‚Ë Í˚Ò ‚ÚÓÓÈ „ÛÔÔ˚ ÔÓ Ò‡‚ÌÂ-
ÌË˛ Ò ÊË‚ÓÚÌ˚ÏË ÔÂ‚ÓÈ „ÛÔÔ˚ ÛÒÚ‡ÌÓ‚ÎÂÌÓ Û‚Â-
ÎË˜ÂÌËÂ ÍÓÌˆÂÌÚ‡ˆËË TNFα ‚ 35,1 ‡Á‡ (U = 
113,100, Z = -2,547741 ÔË  = 0,000013) Ì‡ 37 ÒÛÚ-
ÍË ÓÔ˚Ú‡, ˜ÚÓ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚ÛÂÚ Ó ÚÓÍÒË˜ÂÒÍÓÏ ÔÓ-
‡ÊÂÌËË ÔÂ˜ÂÌË ÚÂÚ‡ıÎÓÏÂÚ‡ÌÓÏ Ë ËÌÚÂÌÒË‚ÌÓÏ 
ÓÍÒË‰‡ÚË‚ÌÓÏ ÒÚÂÒÒÂ. Ç ÔÎ‡ÁÏÂ ÍÓ‚Ë Í˚Ò 3 
„ÛÔÔ˚ Ú‡ÍÊÂ ÛÒÚ‡ÌÓ‚ÎÂÌÓ Û‚ÂÎË˜ÂÌËÂ ÍÓÌˆÂÌÚ‡-
ˆËË TNFα ‚ 29,9 ‡Á‡ (U = 191,3000, Z = -3,844711 
ÔË  = 0,000001) ÔÓ Ò‡‚ÌÂÌË˛ Ò ÊË‚ÓÚÌ˚ÏË ÔÂ-
‚ÓÈ „ÛÔÔ˚, Ë ÔË ̋ ÚÓÏ ÓÌ‡ ·˚Î‡ Ì‡ 14,8 % ÏÂÌ¸¯Â 
(U = 161,1000, Z = -2,744141 ÔË  = 0,000291) ÔÓ 
Ò‡‚ÌÂÌË˛ Ò ÊË‚ÓÚÌ˚ÏË ‚ÚÓÓÈ „ÛÔÔ˚. Ç ÔÎ‡ÁÏÂ 
ÍÓ‚Ë Í˚Ò 4 „ÛÔÔ˚ Ì‡·Î˛‰‡Î‡Ò¸ ‡Ì‡ÎÓ„Ë˜Ì‡fl 
ÚÂÌ‰ÂÌˆËfl – ÛÒÚ‡ÌÓ‚ÎÂÌÓ Û‚ÂÎË˜ÂÌËÂ ÍÓÌˆÂÌÚ‡-
ˆËË TNFα ‚ 30,3 ‡Á‡ (U = 197,8000, Z = -
3,147111 ÔË  =0,000119) ÔÓ Ò‡‚ÌÂÌË˛ Ò ÊË‚ÓÚ-
Ì˚ÏË 1 „ÛÔÔ˚, Ë ‚ ÚÓ ÊÂ ‚ÂÏfl ÓÌ‡ ·˚Î‡ Ì‡ 13,6 
% ÏÂÌ¸¯Â (U = 125,6000, Z = -2,966744 ÔË  = 
0,000341) ÔÓ Ò‡‚ÌÂÌË˛ Ò ÊË‚ÓÚÌ˚ÏË 2 „ÛÔÔ˚. 

äÓÌˆÂÌÚ‡ˆËfl IL-6 ‚ ÔÎ‡ÁÏÂ ÍÓ‚Ë Í˚Ò 2 „ÛÔ-
Ô˚ Ì‡ 37 ÒÛÚÍË ÓÔ˚Ú‡ ·˚Î‡ ÌÂÁÌ‡˜ËÚÂÎ¸ÌÓ ·ÓÎ¸¯Â, 
˜ÂÏ Û ÊË‚ÓÚÌ˚ı 1 „ÛÔÔ˚.  Ç ÔÎ‡ÁÏÂ ÍÓ‚Ë Í˚Ò 
3 „ÛÔÔ˚ ÛÒÚ‡ÌÓ‚ÎÂÌÓ Û‚ÂÎË˜ÂÌËÂ ÍÓÌˆÂÌÚ‡ˆËË 

IL-6 Ì‡ 27,5 % (U = 154,1000, Z = -2,726622 ÔË  
= 0,000214) ÔÓ Ò‡‚ÌÂÌË˛ Ò ÊË‚ÓÚÌ˚ÏË 1 „ÛÔÔ˚ 
Ë Û‚ÂÎË˜ÂÌËÂ Ì‡ 26,1 % (U = 112,20000, Z = -
2,463332 ÔË  = 0,003333) ÔÓ Ò‡‚ÌÂÌË˛ Ò ÊË‚ÓÚ-
Ì˚ÏË 2 „ÛÔÔ˚. Ç ÔÎ‡ÁÏÂ ÍÓ‚Ë Í˚Ò 4 „ÛÔÔ˚ Ì‡-
·Î˛‰‡Î‡Ò¸ ‡Ì‡ÎÓ„Ë˜Ì‡fl ÚÂÌ‰ÂÌˆËfl – ÛÒÚ‡ÌÓ‚ÎÂÌÓ
Û‚ÂÎË˜ÂÌËÂ ÍÓÌˆÂÌÚ‡ˆËË IL-6 Ì‡ 47,5 % (U = 
181,7000, Z = -4,314447 ÔË  = 0,002144) ÔÓ 
Ò‡‚ÌÂÌË˛ Ò ÊË‚ÓÚÌ˚ÏË 1 „ÛÔÔ˚ Ë Û‚ÂÎË˜ÂÌËÂ Ì‡ 
39,8 % (U = 137,5000, Z = -2,641117 ÔË  = 
0,003141) ÔÓ Ò‡‚ÌÂÌË˛ Ò ÊË‚ÓÚÌ˚ÏË 2 „ÛÔÔ˚.  

äÓÌˆÂÌÚ‡ˆËfl IL-18 ‚ ÔÎ‡ÁÏÂ ÍÓ‚Ë Í˚Ò 2 
„ÛÔÔ˚ Ì‡ 37 ÒÛÚÍË ÓÔ˚Ú‡ ·˚Î‡ Ì‡ 50,1 % (U = 
139,8000, Z = -2,647711 ÔË  = 0,000000) ·ÓÎ¸¯Â, 
˜ÂÏ Û ÊË‚ÓÚÌ˚ı 1 „ÛÔÔ˚. Ç ÔÎ‡ÁÏÂ ÍÓ‚Ë Í˚Ò 
3 „ÛÔÔ˚ ÛÒÚ‡ÌÓ‚ÎÂÌÓ Û‚ÂÎË˜ÂÌËÂ ÍÓÌˆÂÌÚ‡ˆËË 
IL-18 Ì‡ 43,1 % (U = 141,10000, Z = -3,647711 ÔË 
 = 0,000371) ÔÓ Ò‡‚ÌÂÌË˛ Ò ÊË‚ÓÚÌ˚ÏË 1 „ÛÔ-
Ô˚ Ë ÛÏÂÌ¸¯ÂÌËÂ Ì‡ 4,6 % ÔÓ Ò‡‚ÌÂÌË˛ Ò ÊË‚ÓÚ-
Ì˚ÏË 2 „ÛÔÔ˚. Ç ÔÎ‡ÁÏÂ ÍÓ‚Ë Í˚Ò 4 „ÛÔÔ˚ 
Ì‡·Î˛‰‡Î‡Ò¸ ‡Ì‡ÎÓ„Ë˜Ì‡fl ÚÂÌ‰ÂÌˆËfl – ÛÒÚ‡ÌÓ‚-
ÎÂÌÓ Û‚ÂÎË˜ÂÌËÂ ÍÓÌˆÂÌÚ‡ˆËË IL-18 Ì‡ 45,6 % 
(U =167,1000, Z = -2,921111 ÔË  =0,003111) 
ÔÓ Ò‡‚ÌÂÌË˛ Ò ÊË‚ÓÚÌ˚ÏË 1 „ÛÔÔ˚, ÌÓ ÔË 
˝ÚÓÏ ÍÓÌˆÂÌÚ‡ˆËfl IL-18 ·˚Î‡ ÒÓÔÓÒÚ‡‚ËÏ‡ Ò ÔÓ-
Í‡Á‡ÚÂÎflÏË ÊË‚ÓÚÌ˚ı ‚ÚÓÓÈ „ÛÔÔ˚.  

Ç ÔÎ‡ÁÏÂ ÍÓ‚Ë Í˚Ò 2 „ÛÔÔ˚ ÔÓ Ò‡‚ÌÂÌË˛ 
Ò ÊË‚ÓÚÌ˚ÏË 1 „ÛÔÔ˚ ÛÒÚ‡ÌÓ‚ÎÂÌÓ ÛÏÂÌ¸¯ÂÌËÂ 
ÍÓÌˆÂÌÚ‡ˆËË IL-10 ‚ 40,1 ‡Á‡ (U = 129,8000, Z 
= -3,697111 ÔË  = 0,000119) Ì‡ 37 ÒÛÚÍË ÓÔ˚Ú‡. 
Ç ÔÎ‡ÁÏÂ ÍÓ‚Ë Í˚Ò 3 „ÛÔÔ˚ Ú‡ÍÊÂ ÛÒÚ‡ÌÓ‚ÎÂ-
ÌÓ ÛÏÂÌ¸¯ÂÌËÂ ÍÓÌˆÂÌÚ‡ˆËË IL-10 ‚ 4,3 ‡Á‡ (U 
= 151,1000, Z = -4,523332 ÔË  = 0,000114) ÔÓ 
Ò‡‚ÌÂÌË˛ Ò ÊË‚ÓÚÌ˚ÏË 1 „ÛÔÔ˚ Ë Û‚ÂÎË˜ÂÌËÂ 
‚ 9,2 ‡Á‡ (MaU = 147,5000, Z = -3,723361 ÔË  
= 0,000118) ÔÓ Ò‡‚ÌÂÌË˛ Ò ÊË‚ÓÚÌ˚ÏË 2 „ÛÔ-
Ô˚. Ç ÔÎ‡ÁÏÂ ÍÓ‚Ë Í˚Ò 4 „ÛÔÔ˚ Ì‡·Î˛‰‡Î‡Ò¸ 
‡Ì‡ÎÓ„Ë˜Ì‡fl ÚÂÌ‰ÂÌˆËfl – ÛÒÚ‡ÌÓ‚ÎÂÌÓ ÛÏÂÌ¸¯Â-
ÌËÂ ÍÓÌˆÂÌÚ‡ˆËË IL-10 ‚ 3,6 ‡Á‡ (U = 191,1000, 
Z = -3,385541 ÔË  = 0,002223) ÔÓ Ò‡‚ÌÂÌË˛ Ò 
ÊË‚ÓÚÌ˚ÏË 1 „ÛÔÔ˚ Ë Û‚ÂÎË˜ÂÌËÂ ‚ 11,1 ‡Á‡ 
(U = 139,6000, Z = -3,347114 ÔË  = 0,000001) 
ÔÓ Ò‡‚ÌÂÌË˛ Ò ÊË‚ÓÚÌ˚ÏË 2 „ÛÔÔ˚.  

èÓ ÂÁÛÎ¸Ú‡Ú‡Ï ˝ÍÒÔÂËÏÂÌÚ‡ ÛÒÚ‡ÌÓ‚ÎÂÌÓ, ˜ÚÓ 
ÔË ÚÓÍÒË˜ÂÒÍÓÏ ÔÓ‡ÊÂÌËË ÔÂ˜ÂÌË ÚÂÚ‡ıÎÓÏÂ-
Ú‡ÌÓÏ ÍÓÎË˜ÂÒÚ‚Ó ÒËÌÛÒÓË‰‡Î¸Ì˚ı ÍÎÂÚÓÍ ‚ ÚÍ‡Ìflı 
ÔÂ˜ÂÌË ÒÌËÊ‡ÂÚÒfl, ÌÓ ÔÂ‰‚‡ËÚÂÎ¸Ì‡fl Ì‡„ÛÁÍ‡ 
Í˚Ò ‚ ÚÂ˜ÂÌËÂ 30 ÒÛÚÓÍ ‚Ó‰Ì˚ÏË ˝ÍÒÚ‡ÍÚ‡ÏË 
ÔËÊÏ˚ Ë ÂÊÂ‚ËÍË Ë Ô‡‡ÎÎÂÎ¸Ì‡fl Ò CCl4 Ì‡„ÛÁÍ‡ 
‚ ÚÂ˜ÂÌËÂ 6 ÒÛÚÓÍ ÒÔÓÒÓ·ÒÚ‚Ó‚‡Î‡ ÌÂ ÒÚÓÎ¸ ÂÁÍÓÏÛ 
ÒÌËÊÂÌË˛ ÍÓÎË˜ÂÒÚ‚‡ ÒËÌÛÒÓË‰‡Î¸Ì˚ı ÍÎÂÚÓÍ ‚ 
ÚÍ‡Ìflı ÔÂ˜ÂÌË, Í‡Í Û Í˚Ò ÍÓÌÚÓÎ¸ÌÓÈ „ÛÔÔ˚. 

èË ‚ÓÁÌËÍÌÓ‚ÂÌËË ÓÍÒË‰‡ÚË‚ÌÓ„Ó ÒÚÂÒÒ‡ ‚ 
ÔÎ‡ÁÏÂ ÍÓ‚Ë Ì‡·Î˛‰‡ÂÚÒfl ÛÒËÎÂÌÌ‡fl ‚˚‡·ÓÚÍ‡ 
ÔÓ‚ÓÒÔ‡ÎËÚÂÎ¸ÌÓ„Ó ˆËÚÓÍËÌ‡ TNFα Ë ÔÓ‰‡‚ÎÂ-
ÌËÂ ÔÓ‰ÛÍˆËË IL-10, ÔË ˝ÚÓÏ ÍÓÌˆÂÌÚ‡ˆËfl 
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ÔÓ‚ÓÒÔ‡ÎËÚÂÎ¸Ì˚ı ˆËÚÓÍËÌÓ‚ IL-6 Ë IL- 18 ËÁ-
ÏÂÌflÂÚÒfl ÌÂ ÒÛ˘ÂÒÚ‚ÂÌÌÓ. èË ˝ÚÓÏ ‚ ÓÚ‚ÂÚ Ì‡ 
‰ËÙÙÛÁÌÓÂ ÚÓÍÒË˜ÂÒÍÓÂ ÔÓ‚ÂÊ‰ÂÌËÂ ÔÂ˜ÂÌË Ë 
‚ÓÁÌËÍÌÓ‚ÂÌËÂ ÓÍÒË‰‡ÚË‚ÌÓ„Ó ÒÚÂÒÒ‡ ‚ ÚÍ‡Ìflı 
ÔÂ˜ÂÌË ÓÚÏÂ˜‡ÂÚÒfl Û‚ÂÎË˜ÂÌËÂ ÍÓÌˆÂÌÚ‡ˆËË ˆË-
ÚÓÍËÌÓ‚ IL- 1α, IL-18, TNFα, IL-10 Ë ÒÌËÊÂÌËÂ 
ÍÓÌˆÂÌÚ‡ˆËË IL-6, IFNγ, TGF-β. èÓ‚˚¯ÂÌÌ‡fl 
ÔÓ‰ÛÍˆËfl IL-1α Ë IL-18 ‚ ÚÍ‡Ìflı ÔÂ˜ÂÌË, ÔÓ-‚Ë-
‰ËÏÓÏÛ, Á‡ÔÛÒÍ‡ÂÚ ÎÓÍ‡Î¸ÌÓÂ ‚ÓÒÔ‡ÎÂÌËÂ, ÔÓ‚˚-
¯‡fl ÛÓ‚ÌË Ú‡ÍËı ˆËÚÓÍËÌÓ‚ Í‡Í TNFα, IL-6. 
èÓ‚˚¯ÂÌËÂ ÍÓÌˆÂÌÚ‡ˆËË ÔÓÚË‚Ó‚ÓÒÔ‡ÎËÚÂÎ¸-
ÌÓ„Ó ˆËÚÓÍËÌ‡ IL-10 ÔÓ‰Ú‚ÂÊ‰‡ÂÚ ÍÎ˛˜Â‚Û˛ 
ÓÎ¸ ‰‡ÌÌÓ„Ó ÏÂ‰Ë‡ÚÓ‡ ‚ Â„ÛÎflˆËË ËÏÏÛÌÌÓ„Ó 

ÓÚ‚ÂÚ‡ Ë ÒÔÓÒÓ·ÌÓÒÚ¸ ÔÓ‰‡‚ÎflÚ¸ ÒÂÍÂˆË˛ ÔÓ-
‚ÓÒÔ‡ÎËÚÂÎ¸Ì˚ı ˆËÚÓÍËÌÓ‚ TNFα Ë IL-6. 

á‡ÍÎ˛˜ÂÌËÂ. ÇÓ‰Ì˚Â ˝ÍÒÚ‡ÍÚ˚ ÔËÊÏ˚ Ë 
ÂÊÂ‚ËÍË ‚ ‡ÁÌÓÈ ÒÚÂÔÂÌË ÏÓ‰ÛÎËÛ˛Ú ÙÛÌÍˆËÓ-
Ì‡Î¸ÌÓÂ ÒÓÒÚÓflÌËÂ ÒËÌÛÒÓË‰‡Î¸Ì˚ı ÍÎÂÚÓÍ ‚ ‡Ì-
ÌËÂ ÒÓÍË ÚÓÍÒË˜ÂÒÍÓ„Ó ‚ÓÁ‰ÂÈÒÚ‚Ëfl ÚÂÚ‡ıÎÓ-
ÏÂÚ‡ÌÓÏ, ˜ÚÓ ÒÔÓÒÓ·ÒÚ‚ÛÂÚ ÒÍÓÂÈ¯ÂÏÛ 
‡ÁÂ¯ÂÌË˛ ‚ÓÒÔ‡ÎËÚÂÎ¸ÌÓ„Ó ÔÓˆÂÒÒ‡. ÇÓÁ‰ÂÈ-
ÒÚ‚ËÂ ‚Ó‰Ì˚ı ˝ÍÒÚ‡ÍÚÓ‚ ÔËÊÏ˚ Ë ÂÊÂ‚ËÍË Ì‡ 
ÒËÌÛÒÓË‰‡Î¸Ì˚Â ÍÎÂÚÍË ËÁÏÂÌflÂÚ ÔÓ‰ÛÍˆË˛ Â-
„ÛÎflÚÓÌ˚ı Ù‡ÍÚÓÓ‚, ˜ÚÓ ÍÓÏÔÂÌÒËÛÂÚ ÒÍÓ-
ÓÒÚ¸ ‚ÓÒÒÚ‡ÌÓ‚ËÚÂÎ¸Ì˚ı ÔÓˆÂÒÒÓ‚ ÔÓÒÎÂ ÚÓÍÒË-
˜ÂÒÍÓ„Ó ‚ÓÁ‰ÂÈÒÚ‚Ëfl. 
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Study of immune mechanisms in liver tissues and blood plasma 
 of rats against the background of loading with plant  

extracts and induced oxidative stress

Abstract.  

Pathologies of the hepatobiliary system occupy a significant share in the total structure of diseases. Morpho-
logical changes that develop in the liver during its toxic damage are based on cytolysis of hepatocytes. Metabolic 
disorders arising from exposure to tetrachloromethane may alter the production of anti-inflammatory and an-
ti-inflammatory cytokines by cells of the immune system. The aim of our study was to investigate reparative 
processes and immune mechanisms in rat liver tissues against the background of loading with aqueous extracts 
of blackberry and common sawfly and induced oxidative stress.  
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Materials and methods. 120 rats were used in the experiment. According to group affiliation animals received 
aqueous extracts of common and blackberry in a dose of 50 mg/100g of animal weight, 1.5 ml daily for 30 days, 
and animals of the control group received distilled water in the same regime. Starting from 30 days of the ex-
periment, rats were injected with tetrachloromethane oil solution at a dose of 2 g/kg of animal weight in parallel 
with the administration of plant extracts for 6 days. On the 37th day of the experiment, blood was taken from the 
animals and then killed according to ethical standards. Histological preparations were made from liver tissues 
and the number of sinusoidal cells was counted. The content of cytokines in rat liver homogenates and blood 
plasma was determined by enzyme-linked immunosorbent assay using a Lazurite Automated ELISA System.  

Results. In case of oxidative stress in blood plasma there is an increased production of proinflammatory cy-
tokine TNFα and suppression of IL-10 production, while the concentration of proinflammatory cytokines IL-6 and 
IL-18 does not change significantly. At the same time, in response to diffuse toxic liver damage and oxidative 
stress in liver tissues there is an increase in the concentration of cytokines IL- 1α, IL-18, TNFα, IL-10 and a de-
crease in the concentration of IL-6, IFNγ, TGF-β. Increased production of IL-1α and IL-18 in liver tissues seems
to trigger local inflammation by increasing the levels of cytokines such as TNFα, IL-6. The increased concentra-
tion of anti-inflammatory cytokine IL-10 confirms the key role of this mediator in the regulation of immune re-
sponse and its ability to suppress the secretion of pro-inflammatory cytokines TNFα and IL-6. Conclusion. The
aqueous extracts of fir and blackberry modulate to different degrees the functional state of sinusoidal cells in 
the early periods of toxic exposure to tetrachloromethane, which contributes to the early resolution of the in-
flammatory process. Exposure of aqueous extracts of fir and blackberry to sinusoidal cells changes the produc-
tion of regulatory factors, which compensates the speed of recovery processes after toxic exposure.

Key words: blood, biochemical analysis, protein profile, protein fractions, cattle. 
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