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ÎÃËßÄ Ë²ÒÅÐÀÒÓÐÈ

 Äàíà ðîáîòà º ôðàãìåíòîì ïëàíîâî¿ ÍÄÐ ÖÍÄË, 
êàôåäðè àíàòîì³¿ Òåðíîï³ëüñüêîãî äåðæàâíîãî ìåäè÷-
íîãî óí³âåðñèòåòó ³ì. ². ß. Ãîðáà÷åâñüêîãî «Ñòðóêòóð-
íî-ôóíêö³îíàëüí³ îñîáëèâîñò³ òîíêî¿ òà òîâñòî¿ êèøîê 
ïðè ïîºäíàíèõ ïàòîëîã³ÿõ îðãàí³â ïàíêðåàòîãåïàòîá³-
ë³àðíî¿ çîíè», ¹ äåðæàâíî¿ ðåºñòðàö³¿ 0105U002719. 

Âñòóï. Â îñòàíí³ ðîêè ñïîñòåð³ãàºòüñÿ ï³äâèùåííÿ 
óâàãè êë³í³öèñò³â äî âèâ÷åííÿ ðîë³ ïîðóøåíü çàãàëü-
íîãî ³ ì³ñöåâîãî ³ìóí³òåòó â ïàòîãåíåç³ çàõâîðþâàíü 
ïå÷³íêè, ï³äøëóíêîâî¿ çàëîçè, óøêîäæåíü òîíêî¿ òà 
òîâñòî¿ êèøîê. Ðàçîì ç òèì, ñòàíó ³ìóí³òåòó ó õâîðèõ 
íà óðàæåííÿ òîâñòî¿ êèøêè, ùî íàëåæàòü äî ðîçïî-
âñþäæåíèõ çàõâîðþâàíü, ïðèñâÿ÷åí³ ëèøå ïîîäèíîê³ 
ïîâ³äîìëåííÿ. 

Ñòàí ³ìóííî¿ ñèñòåìè – îäèí ³ç ðàíí³õ òà ÷óòëèâèõ 
ïîêàçíèê³â øê³äëèâî¿ ä³¿ íà îðãàí³çì íåãàòèâíèõ ôàê-
òîð³â äîâê³ëëÿ ð³çíî¿ ³íòåíñèâíîñò³. Ð³çí³ õ³ì³÷í³ ðå÷î-
âèíè, ùî çàñòîñîâóþòü ó ïðîìèñëîâîñò³, ñ³ëüñüêîìó 
ãîñïîäàðñòâ³, ïîáóò³, à òàêîæ ïðèðîäíüîãî ïîõîäæåí-
íÿ (í³òðàòè, ôòîð), ìîæóòü âïëèâàòè áåçïîñåðåäíüî 
àáî îïîñåðåäêîâàíî íà ãîìåîñòàç, çîêðåìà çì³íþâàòè 
éîãî ³ìóíîëîã³÷íó ðåàêòèâí³ñòü. Ä³ÿ öèõ ôàêòîð³â ìîæå 
òîðêàòèñü ð³çíèõ ëàíîê (àôåðåíòíî¿, öåíòðàëüíî¿ òà 
åôåðåíòíî¿) ³ìóííî¿ ñèñòåìè òà îáóìîâèòè çíèæåí-
íÿ ãóìîðàëüíèõ ³ êë³òèííèõ ïîêàçíèê³â íåñïåöèô³÷íî¿ 
ðåçèñòåíòíîñò³; ïåðåá³ãàº öå ïî-ð³çíîìó – çíèæåííÿì 
àêòèâíîñò³ òà çìåíøåííÿì ÷èñëà ³ìóíîêîìïåòåíòíèõ 
êë³òèí, ïîðóøåííÿì êîîïåðàö³¿ Ò- ³ Â-ë³ìôîöèò³â òà 
ìàêðîôàã³â, çíèæåííÿì ñèíòåçó ³ìóíîãëîáóë³í³â òà 
ã³ïîïëàç³ºþ ë³ìôî¿äíèõ îðãàí³â. Çàâäÿêè ìîá³ë³çàö³¿ 
³ìóíîëîã³÷íèõ, çàõèñíî-àäàïòèâíèõ ìåõàí³çì³â, íå 
äèâëÿ÷èñü íà ³íòåíñèâíå íàäõîäæåííÿ â îðãàí³çì õ³-
ì³÷íèõ ðå÷îâèí, â³äáóâàºòüñÿ ïîñò³éíà íåéòðàë³çàö³ÿ 
òà âèâåäåííÿ ç îðãàí³çìó ÷óæåð³äíèõ àãåíò³â òà çáåð³-
ãàºòüñÿ ïîñò³éí³ñòü âíóòð³øíüîãî ñåðåäîâèùà. 

Äàí³ ë³òåðàòóðè ñâ³ä÷àòü ïðî ÷èñåëüí³ ïîðóøåííÿ 
êë³òèííîãî òà ãóìîðàëüíîãî ³ìóí³òåòó ïðè òîêñè÷íî-
ìó óøêîäæåíí³ òîâñòî¿ êèøêè: äèñáàëàíñ ñóáïîïó-
ëÿö³é Ò-ë³ìôîöèò³â, ùî â³äîáðàæàºòüñÿ íà ôóíêö³¿ 
Â-ë³ìôîöèò³â, à òàêîæ çì³íè ð³âíÿ ³ìóíîãëîáóë³í³â ð³ç-
íèõ êëàñ³â ÿê â ñèðîâàòö³ êðîâ³ õâîðèõ, òàê ³ â ñëèçîâ³é 
îáîëîíö³ òîâñòî¿ êèøêè. Ñóòòºâ³ çì³íè çàãàëüíîãî òà 
ì³ñöåâîãî ³ìóí³òåòó ïðè õðîí³÷íîìó êîë³ò³ áóëè äîâå-
äåí³ é åêñïåðèìåíòàëüíî [1,2,4,5,6,22,23]. 

Â ðåçóëüòàò³ âçàºìîä³¿ êñåíîá³îòèê³â ç ôåðìåí-
òàìè, á³ëêàìè òà ë³ïîïðîòå¿íàìè, íóêëå¿íîâèìè 

êèñëîòàìè òà ³íøèìè ìàêðîìîëåêóëàìè îðãàí³çìó 
ðîçâèâàºòüñÿ ïåðâèííà òîêñè÷íà ðåàêö³ÿ. Çì³íåíå ãó-
ìîðàëüíå ì³êðîîòî÷åííÿ ìîæå çä³éñíèòè íåãàòèâíèé 
âïëèâ íà æèòòºä³ÿëüí³ñòü ³ìóíîöèò³â, êëîíàëüíó ïðî-
ë³ôåðàö³þ òà äèôåðåíö³þâàííÿ ³ìóíîêîìïåòåíòíèõ 
êë³òèí. Â öüîìó âèïàäêó âïëèâ õ³ì³÷íèõ òîêñè÷íèõ ðå-
÷îâèí íà êë³òèííó ëàíêó ³ìóí³òåòó íîñèòü îïîñåðåäêî-
âàíèé õàðàêòåð. 

Ó ðåçóëüòàò³ òðèâàëîãî ïîïàäàííÿ â îðãàí³çì õ³ì³÷-
íèõ ôàêòîð³â, ùî óòâîðþþòü êîìïëåêñè á³ëîê-õ³ì³÷íà 
ðå÷îâèíà, ìîæå ðîçâèâàòèñü àóòî³ìóííèé ïðîöåñ. 
Áàãàòî õ³ì³÷íèõ ÷èííèê³â, àíòðîïîãåííîãî òà ïðèðîä-
íüîãî ïîõîäæåííÿ, ïðèãí³÷óþòü íåñïåöèô³÷í³ ôàêòîðè 
çàõèñòó (ôàãîöèòîç, ñèñòåìó êîìïëåìåíòó, àêòèâí³ñòü 
ë³çîöèìó, áàêòåðèöèäí³ñòü ñèðîâàòêè êðîâ³, øê³ðè òà 
ñëèçîâèõ îáîëîíîê. Áàãàòîðàçîâå ïîïàäàííÿ â îðãà-
í³çì êñåíîá³îòèê³â ïðèãí³÷óº ôàãîöèòàðíó àêòèâí³ñòü 
íåéòðîô³ëüíèõ ëåéêîöèò³â. Ï³ä âïëèâîì õ³ì³÷íèõ ôàê-
òîð³â ìîæå çì³íþâàòèñÿ åôåêòèâí³ñòü ðîçï³çíàâàííÿ 
àíòèãåíó, êëîíàëüíà ïðîë³ôåðàö³ÿ òà äèôåðåíö³àö³ÿ 
³ìóíîêîìïåòåíòíèõ êë³òèí, à òàêîæ åôåêòîðíà â³äïî-
â³äü ³ìóíîöèò³â, òîáòî âñ³ ÷îòèðè ôàçè ³ìóííî¿ â³äïî-
â³ä³. Âèñóíóòî ³ îáãðóíòóâàíî ïîëîæåííÿ ïðî ó÷àñòü 
³ìóííèõ ìåõàí³çì³â ó ï³äòðèìö³ õ³ì³÷íîãî ãîìåîñòàçó 
â îðãàí³çì³ ïðè ïîòðàïëÿíí³ äî íüîãî ë³ê³â òà îòðóò â 
ìàëèõ äîçàõ, ÿê³, â îñíîâíîìó, ìåòàáîë³çóþòüñÿ ó ïå-
÷³íö³. Âèñóíóòà ³ìóíîôàðìàêîëîã³÷íà êîíöåïö³ÿ á³î-
òðàíñôîðìàö³¿ õ³ì³÷íèõ ðå÷îâèí ïåðåâàæíî â ïå÷³íö³, 
çã³äíî ÿêî¿ â öüîìó ïðîöåñ³ áåðóòü ó÷àñòü äâà ñïðÿæå-
íèõ ìåõàí³çìè: ìîíîîêñèãåíàçíèé òà ³ìóíîëîã³÷íèé. 
Îäèí ç ìåõàí³çì³â ïåðåòâîðåííÿ íèçüêîìîëåêóëÿðíèõ 
ñïîëóê ó âèñîêîìîëåêóëÿðí³ ïîëÿãàº ó çâ’ÿçóâàíí³ ââå-
äåíèõ â îðãàí³çì âèñîêîðåàêö³éíèõ ñïîëóê ç ìàêðî-
ìîëåêóëàìè òà óòâîðåííÿ êîâàëåíòíîãî çâ’ÿçêó. Â öèõ 
óìîâàõ ïðîõîäèòü ñïîíòàííèé êîôåðìåíòíèé ñèíòåç 
êîí’þãîâàíèõ àíòèãåí³â â ïå÷³íö³. Â ÿêîñò³ ãàïòåíó âè-
ñòóïàº íèçüêîìîëåêóëÿðíèé êñåíîá³îòèê, à ðîëü íîñ³ÿ 
âèêîíóþòü ìàêðîìîëåêóëè îðãàí³çìó. Çà ðàõóíîê òà-
êîãî êîí’þãîâàíîãî àíòèãåíó ³íäóêóºòüñÿ ñèíòåç àíòè-
ò³ë, ñïåöèô³÷íî çâ’ÿçóþ÷èõ òîêñè÷íó äëÿ êë³òèíè õ³ì³÷-
íó ðå÷îâèíó [1,2,4,7,13]. 

Îñîáëèâèé ³íòåðåñ ïðåäñòàâëÿþòü âçàºìîâ³äíî-
øåííÿ ³ìóííî¿ ñèñòåìè ³ ïå÷³íêè. Ïîðóøåííÿ îáì³ííèõ 
ïðîöåñ³â ó ãåïàòîöèòàõ ïðèçâîäÿòü äî çì³í ôóíêö³î-
íàëüíî¿ àêòèâíîñò³ ³ìóíîêîìïåòåíòíèõ êë³òèí. Âåëèêå 
çíà÷åííÿ ìàº ïîðóøåííÿ á³ëîêñèíòåçóþ÷î¿ ôóíêö³¿ 
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ïå÷³íêè, îñê³ëüêè ïå÷³íêà º äæåðåëîì äåÿêèõ êîìïî-
íåíò³â êîìïëåìåíòó òà ³ìóíîãëîáóë³í³â. Ó ë³òåðàòóð³ º 
ïîâ³äîìëåííÿ ïðî ïîðóøåííÿ ïóðèíîâîãî îáì³íó ïðè 
óðàæåíí³ ïå÷³íêè ð³çíèìè òîêñèíàìè. Öå ñóïðîâî-
äæóºòüñÿ çíèæåííÿì àêòèâíîñò³ àäåíîçèíäåçàì³íàçè 
³ ïóðèííóêëåîçèäôîñôîðèëàçè, ùî ïðèçâîäèòü äî 
ïðèãí³÷åííÿ ïðîë³ôåðàö³¿ ³ äèôåðåíö³þâàííÿ ³ìóíî-
êîìïåòåíòíèõ êë³òèí, çîêðåìà Ò-ë³ìôîöèò³â. Ïðè çì³í³ 
åêñêðåòîðíî¿ ³ æîâ÷åâèä³ëüíî¿ ôóíêö³¿ ïå÷³íêè ïðîõî-
äèòü ìîäèô³êàö³ÿ ïëàçìàòè÷íèõ ìåìáðàí êë³òèí ³ìóí-
íî¿ ñèñòåìè [7,8,9,12,13,18,19,20,21]. 

Óòâîðåííÿ Ö²Ê º çàõèñíîþ ðåàêö³ºþ îðãàí³çìó, íà-
ïðàâëåíîþ íà âèâåäåííÿ àíòèãåíó øëÿõîì ç’ºäíàííÿ 
éîãî ç â³äïîâ³äíèì àíòèò³ëîì. Ö²Ê ñïðàâëÿþòü ïåâíèé 
ïàòîãåííèé âïëèâ íà òêàíèíè. Ïàòîãåíí³ñòü ¿õ âèçíà-
÷àºòüñÿ ðîçì³ðîì ³ õàðàêòåðîì àíòèãåíó, à òàêîæ òðè-
âàë³ñòþ öèðêóëÿö³¿ â êðîâ’ÿíîìó ðóñë³. Ñêëàä ³ìóíîãëî-
áóë³í³â âïëèâàº íà ðîçì³ð Ö²Ê, ¿õ êîìïëåìåíòçâ’ÿçóþ÷ó 
àêòèâí³ñòü, ïàòîô³ç³îëîã³÷í³ âëàñòèâîñò³, êë³ðåíñ. 
Øâèäêà åë³ì³íàö³ÿ Ö²Ê ç îðãàí³çìó ñâ³ä÷èòü ïðî ñïðè-
ÿòëèâèé ñòàí ³ìóííî¿ ñèñòåìè, à òðèâàëà ïåðñèñòåí-
ö³ÿ ¿õ â îðãàí³çì³ – ïðî ïîðóøåííÿ ³ìóíîðåãóëÿòîðíèõ 
ôóíêö³é. Âèâåäåííÿ Ö²Ê çä³éñíþºòüñÿ ìàêðîôàãàëü-
íîþ ñèñòåìîþ øëÿõîì ôàãîöèòîçó. Îñíîâíèìè åôåê-
òîðíèìè îðãàíàìè ìîíîíóêëåàðíî¿ ñèñòåìè, ùî çà-
õîïëþþòü ³ åë³ì³íóþòü ³ìóíí³ êîìïëåêñè º ïå÷³íêà ³ 
ñåëåç³íêà. Äîâåäåíî, ùî äëÿ ðîç÷èíåííÿ êîìïëåêñó 
ïîòð³áíà ³íòàêòíà ñèñòåìà êîìïëåìåíòó. Ïðè óòðóä-
íåíí³ åë³ì³íàö³¿ íàäëèøêîâ³ ²Ê íåãàòèâíî âïëèâàþòü 
íà õ³ä ³ìóííèõ ïðîöåñ³â, âèêëèêàþòü ïîðóøåííÿ â ñèñ-
òåì³ çñ³äàííÿ êðîâ³, àêòèâóþòü âèðîáëåííÿ ìåä³àòî-
ð³â çàïàëåííÿ [5,6,9,12]. Ê³ëüê³ñòü Ö²Ê ïåðåâèùóº òó, 
ÿêó çäàòí³ âèä³ëèòè ôàãîöèòè ó âèïàäêó ïðèãí³÷åííÿ 
ôóíêö³îíàëüíî¿ ñïðîìîæíîñò³ êë³òèí ìàêðîôàãàëüíî¿ 

ñèñòåìè. Äîâåäåíî, ùî çíèæåííÿ âì³ñòó êîìïëåìåíòó 
ìàº âòîðèííèé õàðàêòåð ³ ïîÿñíþºòüñÿ éîãî âèòðàòîþ 
íà óòâîðåííÿ êîìïëåêñ³â ç Ö²Ê [9,12,15,21]. 

Ó ë³òåðàòóð³ º äàí³ ïðî çì³íè ïîêàçíèê³â íåñïåöè-
ô³÷íî¿ ðåçèñòåíòíîñò³ îðãàí³çìó â óìîâàõ óðàæåííÿ 
ïå÷³íêè òåòðàõëîðåòàíîì (ÑÑ1

4
). Ïðè öüîìó íà òë³ 

çíèæåííÿ àêòèâíîñò³ êîìïëåìåíòó, çðîñòàëà êîíöåí-
òðàö³ÿ ë³çîöèìó òà ï³äñèëþâàëàñÿ ôàãîöèòàðíà àêòèâ-
í³ñòü ëåéêîöèò³â. Ó ëàíöþã ðåàêö³é, ùî ïðèçâîäÿòü äî 
³ìóííî¿ â³äïîâ³ä³, âêëþ÷àþòüñÿ ³ êë³òèíè ñåëåç³íêè. 

Óðàæåííÿ ïå÷³íêè êñåíîá³îòèêàìè ñóïðîâîäæóºòü-
ñÿ ïîðóøåííÿìè íå ò³ëüêè ãóìîðàëüíî¿ ³ìóííî¿ â³äïîâ³-
ä³, à é êë³òèííèõ ðåàêö³é ³ìóí³òåòó. ª äàí³ ÿê ïðî ñòèìó-
ëÿö³þ, òàê ³ ïðèãí³÷åííÿ öèõ ðåàêö³é. Ñïîñòåð³ãàºòüñÿ 
çíèæåííÿ ôóíêö³îíàëüíî¿ àêòèâíîñò³ Ò-ë³ìôîöèò³â, 
îñîáëèâî Ò-ñóïðåñîð³â, ð³çêå ïðèãí³÷åííÿ ôàãîöèòàð-
íî¿ àêòèâíîñò³ ëåéêîöèò³â, çá³ëüøåííÿ ñï³ââ³äíîøåííÿ 
Ò-õåëïåðè/Ò-ñóïðåñîðè. Âñòàíîâëåíî, ùî õàðàêòåð 
öèõ çì³í çàëåæèòü â³ä äîçè ÑÑ1

4
 òà êðàòíîñò³ éîãî ââå-

äåííÿ ³ ïîâÿçàíèé ³ç ñòóïåíåì ïîøêîäæåííÿ ïå÷³íêè ³ 
ðîçâèòêîì ðåãåíåðàòîðíèõ ïðîöåñ³â ó í³é [88]. 

Âèñíîâêè. Äàí³ ë³òåðàòóðè ñâ³ä÷àòü ïðî ÷èñåëüí³ 
ïîðóøåííÿ êë³òèííîãî òà ãóìîðàëüíîãî ³ìóí³òåòó ïðè 
ä³¿ íà îðãàí³çì òîêñè÷íèõ ðå÷îâèí. Íàâåäåíå ñâ³ä÷èòü 
ïðî âàæëèâó ðîëü ïå÷³íêè â ðîçâèòêó ³ìóíîëîã³÷íèõ 
ïðîöåñ³â òà ¿¿ ó÷àñòü â ³ìóíí³é â³äïîâ³ä³ íà ä³þ ð³çíèõ 
ïàòîãåííèõ ÷èííèê³â. 

Ìåõàí³çìè ä³¿ áàãàòüîõ òîêñè÷íèõ ñïîëóê ³ ¿õ ó÷àñòü 
â ðîçâèòêó ³ìóííèõ ðåàêö³é ùå íå çîâñ³ì çðîçóì³ë³ ³ ïî-
òðåáóþòü ïîäàëüøîãî âèâ÷åííÿ [3,11]. 

Â³äîìî, ùî ëîêàëüí³ ³ìóíí³ ðåàêö³¿ â³ä³ãðàþòü âàæ-
ëèâó ðîëü ó ïàòîìîðôîãåíåç³ óøêîäæåíü ñëèçîâèõ 
îáîëîíîê òðàâíîãî êàíàëó [6,7,10]. 
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ÓÄÊ 616. 36-002-009 
ÑÒÀÍ ²ÌÓÍÍÎ¯ ÑÈÑÒÅÌÈ ÏÐÈ Ä²¯ ÍÀ ÎÐÃÀÍ²ÇÌ Õ²Ì²×ÍÈÕ ÐÅ×ÎÂÈÍ
Ãîëîâàòþê Ë. Ì. 
Ðåçþìå. Â ñòàòò³ ðîçãëÿíóòî ñòàí ³ìóííî¿ ñèñòåìè ïðè ä³¿ íà îðãàí³çì õ³ì³÷íèõ ðå÷îâèí. Ñòàí ³ìóííî¿ ñèñòå-

ìè – îäèí ³ç ðàíí³õ òà ÷óòëèâèõ ïîêàçíèê³â øê³äëèâî¿ ä³¿ íà îðãàí³çì íåãàòèâíèõ ôàêòîð³â äîâê³ëëÿ ð³çíî¿ ³íòåí-
ñèâíîñò³. Äàí³ ë³òåðàòóðè ñâ³ä÷àòü ïðî ÷èñåëüí³ ïîðóøåííÿ êë³òèííîãî òà ãóìîðàëüíîãî ³ìóí³òåòó ïðè òîêñè÷íîìó 
óøêîäæåíí³ òîâñòî¿ êèøêè: äèñáàëàíñ ñóáïîïóëÿö³é Ò-ë³ìôîöèò³â, ùî â³äîáðàæàºòüñÿ íà ôóíêö³¿ Â-ë³ìôîöèò³â, 
à òàêîæ çì³íè ð³âíÿ ³ìóíîãëîáóë³í³â ð³çíèõ êëàñ³â ÿê â ñèðîâàòö³ êðîâ³ õâîðèõ, òàê ³ â ñëèçîâ³é îáîëîíö³ òîâñòî¿ 
êèøêè. Óðàæåííÿ ïå÷³íêè êñåíîá³îòèêàìè ñóïðîâîäæóºòüñÿ ïîðóøåííÿìè íå ò³ëüêè ãóìîðàëüíî¿ ³ìóííî¿ â³äïî-
â³ä³, à é êë³òèííèõ ðåàêö³é ³ìóí³òåòó. Íàâåäåíå ñâ³ä÷èòü ïðî âàæëèâó ðîëü ïå÷³íêè â ðîçâèòêó ³ìóíîëîã³÷íèõ ïðî-
öåñ³â òà ¿¿ ó÷àñòü â ³ìóíí³é â³äïîâ³ä³ íà ä³þ ð³çíèõ ïàòîãåííèõ ÷èííèê³â. 

Êëþ÷îâ³ ñëîâà: ³ìóííà ñèñòåìà, õ³ì³÷í³ ðå÷îâèíè, êë³òèííèé ³ ãóìîðàëüíèé ³ìóí³òåò, ïå÷³íêà. 

ÓÄÊ 616. 36-002-009 
ÑÎÑÒÎßÍÈÅ ÈÌÌÓÍÍÎÉ ÑÈÑÒÅÌÛ ÏÐÈ ÄÅÉÑÒÂÈÈ ÍÀ ÎÐÃÀÍÈÇÌ ÕÈÌÈ×ÅÑÊÈÕ ÂÅÙÅÑÒÂ
Ãîëîâàòþê Ë. Ì. 
Ðåçþìå. Â ñòàòüå ðàññìîòðåíî ñîñòîÿíèå èììóííîé ñèñòåìû ïðè äåéñòâèè íà îðãàíèçì õèìè÷åñêèõ âå-

ùåñòâ. Ñîñòîÿíèå èììóííîé ñèñòåìû – îäèí èç ðàííèõ è ÷óâñòâèòåëüíûõ ïîêàçàòåëåé âðåäíîãî äåéñòâèÿ íà îð-
ãàíèçì íåãàòèâíûõ ôàêòîðîâ îêðóæàþùåé ñðåäû ðàçíîé èíòåíñèâíîñòè. Äàííûå ëèòåðàòóðû ñâèäåòåëüñòâóþò 
î ìíîãî÷èñëåííûõ íàðóøåíèÿõ êëåòî÷íîãî è ãóìîðàëüíîãî èììóíèòåòà ïðè òîêñè÷åñêîì ïîâðåæäåíèè òîëñòîé 
êèøêè: äèñáàëàíñ ñóáïîïóëÿöèé Ò-ëèìôîöèòîâ, ÷òî îòðàæàåòñÿ íà ôóíêöèè Â-ëèìôîöèòîâ, à òàêæå èçìåíå-
íèÿ óðîâíÿ èììóíîãëîáóëèíîâ ðàçëè÷íûõ êëàññîâ êàê â ñûâîðîòêå êðîâè áîëüíûõ, òàê è â ñëèçèñòîé îáîëî÷-
êå òîëñòîé êèøêè. Ïîðàæåíèÿ ïå÷åíè êñåíîáèîòèêàìè ñîïðîâîæäàåòñÿ íàðóøåíèÿìè íå òîëüêî ãóìîðàëüíîãî 
èììóííîãî îòâåòà, íî è êëåòî÷íûõ ðåàêöèé èììóíèòåòà. Ïðèâåäåííîå ñâèäåòåëüñòâóåò î âàæíîé ðîëè ïå÷åíè 
â ðàçâèòèè èììóíîëîãè÷åñêèõ ïðîöåññîâ è åå ó÷àñòèå â èììóííîì îòâåòå íà äåéñòâèå ðàçëè÷íûõ ïàòîãåííûõ 
ôàêòîðîâ. 

Êëþ÷åâûå ñëîâà: èìóííàÿ ñèñòåìà, õèìè÷åñêèå âåùåñòâà, êëåòî÷íûé è ãóìîðàëüíèé èììóíèòåò, ïå÷åíü. 
 
UDC 616. 36-002-009 
The Immune System when Exposed to Chemicals
Holovatiuk L. Ì. 
Abstract. The attention of the clinical physicians to the study of the role of general and local immunity violations 

in the pathogenesis of liver and pancreas diseases as well as the small and large intestine damages has increased in 
recent years. 

The state of the immune system is one of an early and sensitive indicators of harmful effects on the organism pro-
duced with the negative environmental factors of various intensity. Different chemicals used in the industry, agriculture 
and everyday life as well as the substances of natural origin (nitrates, fluoride) may directly or indirectly affect homeo-
stasis, including changes in its immunological reactivity. The influence of these factors can affect various parts of the 
immune system (afferent, efferent and central) and cause the decline of humoral and cellular indicators of nonspecific 
resistance. Due to the mobilization of immunological protective and adaptive mechanisms, despite the intensive intake 
of chemicals the constant neutralization and excretion of foreign agents takes place and the consistency of the organ-
ism internal environment is maintained. 
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The sources analyzed indicate the numerous violations of cellular and humoral immunity if the colon is subjected 
to the toxic damage: the imbalance of T-lymphocyte subpopulations displayed on B-lymphocyte function, as well as 
the changes in the level of different classes of immunoglobulin in the serum of patients, and in the lining of the colon. 

As a result of the interaction of xenobiotics with enzymes, proteins, lipoproteins, nucleic acids and other body mac-
romolecules the primary toxic reaction is developed. The changed humoral microenvironment can produce a negative 
effect on the immune cells vital activity, clonal proliferation and the immune cells differentiation. In this case, the expo-
sure to chemical toxins at the cellular immunity is characterized as indirect. 

As a result of prolonged intake of chemicals that form protein-chemical complexes the autoimmune process can de-
velop. A lot of chemical factors of anthropogenic and natural origin, suppress the nonspecific protective factors (phago-
cytosis, complement system, lysozyme activity, bactericidal properties of serum, skin and mucous membranes). The 
repeated intake of xenobiotics inhibits the phagocytic activity of the neutrophil leukocytes. The effectiveness of antigen 
recognition, clonal proliferation and immune cells differentiation as well as immune cells effector response, i. e. all four 
phases of the immune response, may be changed under the influence of chemical factors. It is put forward and justi-
fied that immune mechanisms are involved in maintaining chemical homeostasis in the organism which falls under the 
impact of drugs and poisons in small doses, that are mainly metabolized in the liver. It is advanced the immunopharma-
cological concept of biological transformation of chemicals mainly in the liver, according to which this process involves 
two conjugated mechanisms, namely monooxygenase and immunological ones. 

Of particular interest is the relationship between the immune system and the liver. The violation of metabolism in he-
patocytes leads to the changes in the functional activity of the immune cells. The proves of purine metabolism violations 
in liver damaged by various toxins are reported. This leads to the inhibited proliferation and differentiation of immune 
cells including T-lymphocytes. The data changes in nonspecific resistance of the organism with liver damage by tetra-
chloromethane (ÑÑ14

) are reported in scientific sources. Along with the falling complement activity the concentration of 
lysozyme was increased and phagocytic activity of leukocytes was reinforced. In a chain of reactions leading to immune 
response, the spleen cells are also included. 

Liver damaging with xenobiotics is accompanied not only with humoral immune response, but also with cellular im-
mune responses. There are data of both stimulation and inhibition of these reactions. There can be observed the decline 
in the functional activity of T-lymphocytes, particularly of T-suppressors, the sharp depression of phagocytic activity of 
leukocytes, the increase in the ratio of T-helpers/ T-suppressors. 

The above mentioned demonstrates the important role of the liver in the development of immunological processes 
and its participation in the immune response to various pathogenic factors. 

Keywords: immune system, chemicals used, cellular and humoral immunity, hepar. 
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