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Òåðàïåâòè÷í³ ìîæëèâîñò³ âïëèâó íà SIRS. Îñòàíí³
äîñë³äæåííÿ ïàòîãåíåçó îï³êîâî¿ õâîðîáè (ÎÕ)
â³äêðèâàþòü øëÿõè äëÿ âïðîâàäæåííÿ â êë³í³÷íó
ïðàêòèêó íîâèõ ë³êóâàëüíèõ ñòðàòåã³é. Âèä³ëÿþòü 3
îñíîâí³ ³ííîâàö³éí³ íàïðÿìêè òåðàï³¿ ïàö³ºíò³â ç
îï³êàìè: çàñòîñóâàííÿ ìîíîêëîíàëüíèõ àíòèò³ë äî
öèòîê³í³â òà ¿õ ðåöåïòîð³â ç ìåòîþ àíòèìåä³àòîðíî¿
íåéòðàë³çóþ÷î¿ ä³¿, åë³ì³íàö³þ öèðêóëþþ÷èõ ìåä³à-
òîð³â øëÿõîì ãåìîô³ëüòðàö³¿ òà ïðèçíà÷åííÿ ³ìóíî-
òðîïíèõ ïðåïàðàò³â öèòîê³íîâîãî ðÿäó äëÿ ï³äâèùåí-
íÿ ôóíêö³îíàëüíî¿ àêòèâíîñò³ ³ìóíîêîìïåòåíòíèõ
êë³òèí ³ âïëèâó íà âèðàæåí³ñòü ñèíäðîìó ñèñòåìíî¿
çàïàëüíî¿ â³äïîâ³ä³ (Systemic Inflammatory Responsive
Syndrome — SIRS) [1]. Õî÷à íàâåäåí³ äàí³ íå õàðàêòå-
ðèçóþòü âè÷åðïíî ñó÷àñí³ òåðàïåâòè÷í³ ìîæëèâîñò³,
çàñòîñóâàííÿ ÿêèõ îá´ðóíòîâàíå îñòàíí³ìè çäîáóòêà-
ìè ³ìóíîëîã³¿, â ö³ëîìó âîíè â³äîáðàæàþòü îñíîâíó
êîíñåðâàòèâíó ë³êóâàëüíó ñòðàòåã³þ ùîäî òÿæêîãî
îï³êîâîãî óðàæåííÿ.

Îñê³ëüêè ç'ÿñîâàíî, ùî ïðè îï³êàõ ñàìå íåêðîòè-
çîâàí³ òêàíèíè º âàæëèâèìè ³íäóêòîðàìè çàïàëüíî¿
ðåàêö³¿, ÿêà âèçíà÷àº òÿæê³ñòü ñòàíó ïàö³ºíò³â ³ ïå-
ðåá³ãó õâîðîáè, ¿õ ðàííº âèñ³÷åííÿ ñïðèÿòèìå çìåí-
øåííþ âèðàæåíîñò³ ðåàêòèâíîãî çàïàëåííÿ ³ ðèçèêó
SIRS. Â åêñïåðèìåíò³ íà ìîäåë³ ó òâàðèí ïîêàçàíî, ùî
ðàííº âèäàëåííÿ íåêðîòè÷íèõ ìàñ ³ ïåðåñàäæåííÿ
øê³ðè ñïðèÿþòü çìåíøåííþ àíîìàëüíî ï³äâèùåíî¿
êîíöåíòðàö³¿ ³íòåðëåéê³íó—6 (²Ë—6) ³ ôàêòîðó íå-

êðîçó ïóõëèí—α (ÔÍÏ—α) ó ñèðîâàòö³ êðîâ³ òà
³íñóë³íîðåçèñòåíòíîñò³, ÿêó â³äçíà÷àþòü çà òàêî¿ ñè-
òóàö³¿ [2]. Âñòàíîâëåíå ñóòòºâå çíèæåííÿ ð³âíÿ ïðîçà-
ïàëüíèõ öèòîê³í³â, ùî õàðàêòåðèçóþòü ñòàí ìàêðî-
ôàãàëüíî¿ ã³ïåðàêòèâàö³¿, òà çìåíøåííÿ âèðàæåíîñò³
ïîâ'ÿçàíî¿ ç öèì ³ìóíîñóïðåñ³¿ çà óìîâè ðàííüîãî âè-
äàëåííÿ íåêðîòè÷íèõ ìàñ ç çîíè îï³ê³â ó äîñë³äíèõ
òâàðèí [3]. Ö³ åêñïåðèìåíòàëüí³ ðîáîòè â³äêðèëè
øëÿõ äëÿ ïðîâåäåííÿ àíàëîã³÷íèõ äîñë³äæåíü çà ó÷à-
ñòþ ïîòåðï³ëèõ â³ä îï³ê³â. Çîêðåìà, â³äçíà÷åíî
äîö³ëüí³ñòü çä³éñíåííÿ ðàííüî¿ íåêðåêòîì³¿ òà òðàíñ-
ïëàíòàö³¿ äëÿ ïîïåðåäæåííÿ àáî çìåíøåííÿ âèðàæå-
íîñò³ ïðîÿâ³â SIRS ³ ã³ïåðêàòàáîë³çìó ó ïàö³ºíò³â ç
òÿæêèìè îï³êàìè [4, 5]. Äîâåäåíî åôåêòèâí³ñòü
âèñ³÷åííÿ íåêðîòè÷íèõ ìàñ ³ ïåðåñàäæåííÿ øê³ðè ó
ñòðîêè äî 24 ãîä ï³ñëÿ îï³êîâî¿ òðàâìè ùîäî çìåí-
øåííÿ ³íòåíñèâíîñò³ "öèòîê³íîâîãî øòîðìó" ³ çíè-
æåííÿ ðèçèêó âèíèêíåííÿ ïîâ'ÿçàíèõ ç íèì óñêëàä-
íåíü, à òàêîæ óñóíåííÿ ã³ïåðêàòàáîë³çìó ó ä³òåé çà ÎÕ
[6]. Ñïîñòåð³ãàþòü êîðîòêî÷àñíå ï³äâèùåííÿ êîíöåí-
òðàö³¿ ó ñèðîâàòö³ äåÿêèõ ïðîçàïàëüíèõ ìîëåêóë, çîê-
ðåìà, ÔÍÏ—α òà ²Ë—6, à òàêîæ åêñïðåñ³¿ β2—³íòåãðè-
íó îäðàçó ï³ñëÿ çä³éñíåííÿ íåêðåêòîì³¿, ùî ñâ³ä÷èòü
ïðî ïîñèëåííÿ çàïàëüíî¿ ðåàêö³¿. Öå ìîæíà ðîçãëÿäà-
òè ÿê ïðîÿâ ðåàêòèâíîñò³ îðãàí³çìó íà õ³ðóðã³÷íó
òðàâìó [7]. Òîìó ââàæàþòü çà äîö³ëüíå âèçíà÷åííÿ
êîíöåíòðàö³¿ ïðîçàïàëüíèõ öèòîê³í³â ó ñèðîâàòö³
êðîâ³ äëÿ âñòàíîâëåííÿ äîö³ëüíîñò³ ïðîâåäåííÿ ðàí-



58 Клінічна хірургія. — 2012. — № 1

íüî¿ ïðîòèçàïàëüíî¿ òåðàï³¿ ïàö³ºíòàì ïåðåä âèêî-
íàííÿì íåâ³äêëàäíîãî îïåðàòèâíîãî âòðó÷àííÿ. Öå
çä³éñíþþòü äëÿ ïîïåðåäæåííÿ ã³ïåððåàêòèâíèõ çì³í,
ùî ìîæóòü áóòè ñïðîâîêîâàí³ õ³ðóðã³÷íîþ òðàâìîþ,
çà ï³äâèùåíî¿ êîíöåíòðàö³¿ ó ñèðîâàòö³ ïðîçàïàëü-
íèõ öèòîê³í³â ï³ä ÷àñ îïåðàö³¿.

Çàñòîñóâàííÿ íåîíàòàëüíî¿ øê³ðè ñâèíåé äëÿ óñó-
íåííÿ ðàíîâèõ äåôåêò³â çà òÿæêèõ îï³ê³â íå ò³ëüêè çà-
áåçïå÷óº â³äíîâëåííÿ ïîâåðõíåâîãî çàõèñíîãî
áàð'ºðó, à é ïðèãí³÷óº ëîêàëüíó çàïàëüíó ðåàêö³þ íà
òåðì³÷íå ïîøêîäæåííÿ ³ íåêðåêòîì³þ, ùî, éìîâ³ðíî,
çóìîâëåíå ïðÿìèì âïëèâîì êë³òèí òðàíñïëàíòàòà [8].
Öå ñâ³ä÷èòü ïðî ïåðåâàãè çàñòîñóâàííÿ ïðèðîäíîãî
ìàòåð³àëó äëÿ òðàíñïëàíòàö³¿ çà ÎÕ.

²íôóç³éíà òåðàï³ÿ íå ò³ëüêè çàáåçïå÷óº ï³äòðèìêó
îá’ºìó öèðêóëþþ÷î¿ êðîâ³ (ÎÖÊ) ³ ñïðèÿº ïîïåðåä-
æåííþ ã³ïîâîëåì³÷íîãî øîêó ó ïàö³ºíò³â çà ÎÕ, à é
ñïðèÿº çíèæåííþ êîíöåíòðàö³¿ ïðîçàïàëüíèõ öè-
òîê³í³â ó ñèðîâàòö³ êðîâ³ çà íåçì³ííîãî ¿õ ð³âíÿ â öüî-
ìó á³îëîã³÷íîìó ñåðåäîâèù³. Òåðàïåâòè÷íà åôåê-
òèâí³ñòü ³íôóç³éíî¿ òåðàï³¿ ïðè ë³êóâàíí³ ³ ïðîô³ëàê-
òèö³ SIRS ³ ñèíäðîìó ïîë³îðãàííî¿ íåäîñòàòíîñò³
(Multiple Organ Dysfunction Syndrome — MODS) îáìå-
æåíà ºìí³ñòþ ñóäèííîãî ðóñëà, à òàêîæ ìîæëèâ³ñòþ
óòâîðåííÿ íàáðÿê³â âíóòð³øí³õ îðãàí³â ³ ãîëîâíîãî
ìîçêó, îñîáëèâî â óìîâàõ ñèíäðîìó ï³äâèùåíî¿ ïðî-
íèêíîñò³ êàï³ëÿð³â (Capillaries Leak Syndrome — CLS).
Ïðè ââåäåíí³ ã³ïåðòîí³÷íîãî (7,5%) ñîëüîâîãî ðîç÷è-
íó íàòð³þ õëîðèäó ç äåêñòðàíîì (6%) äîñòîâ³ðíî
çìåíøóºòüñÿ êîíöåíòðàö³ÿ ïðîçàïàëüíèõ öèòîê³í³â ó
òêàíèí³ ñåðöÿ ó ïîòåðï³ëèõ ç îï³êàìè, òîáòî, â³í
ñïðàâëÿº êàðä³îïðîòåêòîðíèé åôåêò, ïîïåðåäæàþ÷è
ôîðìóâàííÿ ñåðöåâî¿ íåäîñòàòíîñò³ ÿê êîìïîíåíòó
MODS ïðè ÎÕ [9].

Äîâåäåíî åôåêòèâí³ñòü ñåëåêòèâíî¿ äåêîí-
òàì³íàö³¿ òðàâíîãî êàíàëó ç âèêîðèñòàííÿì êîìïëåê-
ñó àíòèá³îòèê³â (ïîë³ì³êñèíó Å, òîáðàì³öèíó, ôëóöè-
òîçèíó) ùîäî ïîïåðåäæåííÿ ³íôåêö³éíèõ óñêëàäíåíü
³ ñåïòè÷íîãî øîêó ó ïîòåðï³ëèõ ç îï³êàìè. Ä³éñíî,
äèñôóíêö³ÿ êèøå÷íèêó ç ñèíäðîìîì ìàëüàáñîðáö³¿ º
âàæëèâèì êîìïîíåíòîì MODS ïðè ÎÕ, ùî âèçíà÷àº
âèòðèâàë³ñòü ïàö³ºíò³â, à ïîâ'ÿçàíèé ç íåþ ñèíäðîì
òðàíñëîêàö³¿ áàêòåð³é ³ òîêñèí³â êð³çü ñò³íêó êèøêè
ñïðè÷èíÿº åíäîòîêñåì³þ ³ ñåïñèñ, ÿê³ º ÷àñòîþ ïðè-
÷èíîþ ñìåðò³ ïîòåðï³ëèõ ïðè ÎÕ [10]. Çà äàíèìè
ïîäâ³éíîãî ñë³ïîãî ðàíäîì³çîâàíîãî ïëàöåáî—êîí-
òðîëüîâàíîãî äîñë³äæåííÿ, çàñòîñóâàííÿ ä³ºòè, çáàãà-
÷åíî¿ àðã³í³íîì, ñïðèÿëî ïîêðàùàííþ ì³òîãåíñòèìó-
ëüîâàíî¿ ïðîë³ôåðàö³¿ ë³ìôîöèò³â, îòæå, òàêèé òåðà-
ïåâòè÷íèé ï³äõ³ä ìîæå áóòè åôåêòèâíèì ó ïðîô³ëàê-
òèö³ ï³ñëÿîï³êîâî¿ ³ìóíîñóïðåñ³¿ ó ïàö³ºíò³â çà òÿæ-
êèõ îï³ê³â [11]. Ç ³íøîãî áîêó, äîâåäåíî åôåêòèâí³ñòü
âíóòð³øíüîâåííîãî ââåäåííÿ L—àðã³í³íó â äîç³ 200
ìã/êã ìàñè ò³ëà äëÿ çíèæåííÿ ð³âíÿ öèòîê³í³â Ò—õåë-
ïåð³â 1 òèïó ³ ï³äâèùåííÿ — Ò—õåëïåð³â 2 òèïó, ùî

çàáåçïå÷óº íîðìàë³çàö³þ ïîðóøåíîãî áàëàíñó öè-
òîê³í³â ³ ïîêðàùåííÿ ³ìóííî¿ îïñîí³çàö³¿ ï³ä ÷àñ
³íôåêö³éíî¿ ôàçè ó ïàö³ºíò³â çà ÎÕ [12].

Â³äçíà÷åíî äîö³ëüí³ñòü çàñòîcóâàííÿ òðèâàëî¿
íèðêîâî¿ çàì³ñíî¿ òåðàï³¿ (continuous renal replace-
ment therapy — CRRT) ó ïîòåðï³ëèõ ç îï³êàìè,
îñê³ëüêè ãåìîô³ëüòàö³ÿ ñïðèÿº âèäàëåííþ íàäëèøêó
ïðîçàïàëüíèõ öèòîê³í³â, åíäîòîêñèí³â òà ³íøèõ òîê-
ñè÷íèõ ìîëåêóë, à òàêîæ ì³êðîîðãàí³çì³â ç êðîâ³ ïî-
ñòðàæäàëèõ ïðè òåðì³÷í³é òðàâì³. Íåäîë³êàìè òàêîãî
òåðàïåâòè÷íîãî ï³äõîäó º òåõí³÷íà ñêëàäí³ñòü, ùî çó-
ìîâëþº íåäîñòóïí³ñòü çàñòîñóâàííÿ ìåòîäó ó äåÿêèõ
ïàö³ºíò³â, à òàêîæ ìîæëèâ³ñòü âèíèêíåííÿ òÿæêî¿ äè-
çåëåêòðîë³òåì³¿ òà çàðàæåííÿ êðîâ³ ïðè ïîðóøåíí³
ïðàâèë àñåïòèêè [13].

Îñê³ëüêè â îñíîâ³ SIRS ³ MODS ëåæèòü ã³ïåðçàïà-
ëåííÿ, ö³ëêîì îá´ðóíòîâàíèì ïðè ÎÕ ââàæàþòü ïðî-
âåäåííÿ ïðîòèçàïàëüíî¿ òåðàï³¿. Çîêðåìà, íà ìîäåë³
îï³êîâî¿ òðàâìè ó òâàðèí âñòàíîâëåíî çíèæåííÿ ÷óò-
ëèâîñò³ ìàêðîôàã³â äî PgÅ2, àñîö³éîâàíå ç ã³ïåðïðî-
äóêö³ºþ ÔÍÏ—α, ³ äîâåäåíî åôåêòèâí³ñòü âèêîðèñ-
òàííÿ ³íäîìåòàöèíó äëÿ ïîïåðåäæåííÿ "öèòîê³íîâîãî
øòîðìó" [14]. Ïðîòå, â ³íøîìó äîñë³äæåíí³ íà òâàðè-
íàõ â³äçíà÷åíî íååôåêòèâí³ñòü ³íäîìåòàöèíó ùîäî
çìåíøåííÿ êîíöåíòðàö³¿ ÔÍÏ—α ³ PgÅ2 ïðè îï³êàõ
[15]. Ñóïåðå÷ëèâ³ ðåçóëüòàòè äîñë³äæåíü, ïðèñâÿ÷å-
íèõ âèâ÷åííþ åôåêòèâíîñò³ íåñòåðî¿äíèõ ïðîòèçà-
ïàëüíèõ çàñîá³â ïðè ÎÕ, ïîâ'ÿçàí³, éìîâ³ðíî, ç ìå-
õàí³çìîì ä³¿ ³íã³á³òîð³â öèêëîîêñèãåíàçè, ùî
ïðèãí³÷óþòü îáì³í ïðîñòàãëàíäèí³â ³ ìàëî âïëèâà-
þòü íà ïðîäóêö³þ ïðîçàïàëüíèõ öèòîê³í³â — ³íäóê-
òîð³â ñèíòåçó åéêîçàíî¿ä³â ïðè îï³êàõ. 

Äîö³ëüí³ñòü ïðîâåäåííÿ êîðîòêî÷àñíî¿ òåðàï³¿ ç
âèêîðèñòàííÿì ãëþêîêîðòèêî¿ä³â ó íèçüêèõ äîçàõ íà
òë³ àíòèáàêòåð³àëüíî¿ òåðàï³¿ â óìîâàõ "öèòîê³íîâîãî
øòîðìó" ó ä³òåé ç ÎÕ îá´ðóíòîâàíà â³äíîâëåííÿì ïî-
ðóøåíîãî ô³ç³îëîã³÷íîãî ìåõàí³çìó, ùî êîíòðîëþº
ïðîäóêö³þ öèòîê³í³â, äî ñêëàäó ÿêîãî âõîäèòü â³ñü
ã³ïîòàëàìóñ—ã³ïîô³ç—êîðà íàäíèðêîâèõ çàëîç [16].
Ïðîòå, ³ìóíîñóïðåñèâíèé åôåêò ñòåðî¿ä³â ïîñèëþº
ï³ñëÿîï³êîâó ³ìóííó äèñôóíêö³þ ó ïàö³ºíò³â ïðè
òåðì³÷í³é òðàâì³, ùî ï³äâèùóº ÷óòëèâ³ñòü äî
³íôåêö³é, à çàñòîñóâàííÿ àíòèá³îòèê³â ç ïðîô³ëàêòè÷-
íîþ ìåòîþ íå çàâæäè çàáåçïå÷óº áàæàíèé åôåêò.
Êð³ì òîãî, ãëþêîêîðòèêî¿äè ñïðàâëÿþòü íåãàòèâíèé
âïëèâ íà ðåïàðàòèâí³ ïðîöåñè, ïðèãí³÷óþ÷è çà-
ãîºííÿ ðàí, ùî òàêîæ âêðàé íåñïðèÿòëèâî ó ïî-
òåðï³ëèõ ç òÿæêèìè îï³êàìè. 

Åñòðîãåíè, æ³íî÷³ ñòàòåâ³ ãîðìîíè, ùî ìàþòü ïðî-
òèçàïàëüí³ âëàñòèâîñò³, ñïðèÿþòü çìåíøåííþ êîí-
öåíòðàö³¿ ïðîçàïàëüíèõ öèòîê³í³â — ÔÍÏ—α, ²Ë—1β,
²Ë—6 â òêàíèí³ ãîëîâíîãî ìîçêó ³ çíèæåííþ ðèçèêó
âèíèêíåííÿ MODS ó äîñë³äíèõ òâàðèí ç îï³êàìè [17].
Â ³íøîìó äîñë³äæåíí³ âñòàíîâëåíî, ùî ââåäåííÿ
knock—out ãåíó àðîìàòàçè, åñåíö³àëüíîãî ôåðìåíòó,
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ÿêèé îïîñåðåäêîâóº ñèíòåç åñòðîãåí³â, çóìîâëþº
çìåíøåííÿ êîíöåíòðàö³¿ ó ñèðîâàòö³ ïðîçàïàëüíèõ
öèòîê³í³â ïðè îï³êàõ, ùî çíèæóº ðèçèê âèíèêíåííÿ
SIRS [18]. Ñóïåðå÷ëèâ³ êë³í³÷í³ åôåêòè ïðåïàðàò³â ñòà-
òåâèõ ãîðìîí³â, çà äàíèìè åêñïåðèìåíò³â íà ìîäåëÿõ
òâàðèí, à òàêîæ ïîòåíö³éíèé ôåì³í³çóþ÷èé âïëèâ
öèõ ïðåïàðàò³â ó ÷îëîâ³ê³â ïåðåøêîäæàþòü ïðîâå-
äåííþ äîêàçîâèõ äîñë³äæåíü ö³º¿ ë³êóâàëüíî¿ ñòðà-
òåã³¿ ó êë³í³ö³. 

Ñüîãîäí³ ñèíòåçîâàí³ ïðåïàðàòè ìîíîêëîíàëüíèõ
àíòèò³ë äî öèòîê³í³â òà ¿õ ðåöåïòîð³â (åòàíåðöåïò,
³íôë³êñèìàá, àäàë³ìóìàá òà ³í.), ÿê³ ìàþòü ñåëåêòèâíó
òî÷êîâó ä³þ íà êîìïîíåíòè êàñêàäó öèòîê³í³â ³ õàðàê-
òåðèçóþòüñÿ êðàùèì ïðîô³ëåì áåçïå÷íîñò³, í³æ êëà-
ñè÷í³ ³ìóíîñóïðåñàíòè [19]. Äîâåäåíî åôåêòèâí³ñòü
öèõ ïðåïàðàò³â ïðè ñåïñèñ³, ñàðêî¿äîç³, ðåâìàòî¿äíî-
ìó àðòðèò³, õâîðîá³ Êðîíà, â ïàòîãåíåç³ ÿêèõ êëþ÷îâó
ðîëü â³ä³ãðàº çàïàëüíà ðåàêö³ÿ, òîìó àïðîáàö³ÿ òåðà-
ïåâòè÷íî¿ àíòèöèòîê³íîâî¿ ñòðàòåã³¿ º âàæëèâèì íà-
ïðÿìêîì ïîäàëüøèõ íàóêîâèõ äîñë³äæåíü ùîäî ¿õ âè-
êîðèñòàííÿ ó ïàö³ºíò³â ç ÎÕ, ó ÿêèõ âèÿâëÿþòü îçíà-
êè SIRS. 

Âñòàíîâëåíî åôåêòèâí³ñòü óë³íàñòàòèíó (³íã³á³òî-
ðó òðèïñèíó ëþäèíè) äëÿ çìåíøåííÿ âèðàæåíîñò³
MODS ïðè ÎÕ, ùî îá´ðóíòîâóº äîö³ëüí³ñòü çàñòîñó-
âàííÿ àíòèïðîòåàçíî¿ òåðàï³¿ çà óìîâè ã³ïåðöè-
òîê³íåì³¿ ³ ïîâ'ÿçàíîãî ç íåþ àíîìàëüíîãî ïðîòåîë³çó,
îñîáëèâî — äëÿ ïîïåðåäæåííÿ ñèíäðîìó ïîë³îðãàí-
íî¿ íåäîñòàòíîñò³ [20]. 

Çà äàíèìè äîñë³äæåííÿ íà ìîäåë³ òâàðèí â³äçíà÷å-
íî åôåêòèâí³ñòü ñóáñòàíö³¿ Q—VD—OPh (³íã³á³òîðó
êàñïàç, ùî º êîìïîíåíòàìè êàñêàäó àïîïòîçó) ùîäî
ïîêðàùåííÿ ôóíêö³¿ ñåðöåâîãî ì'ÿçà ïðè ÎÕ, öå óçãî-
äæóºòüñÿ ç ðåçóëüòàòàìè ðîá³ò ç âèâ÷åííÿ ³íäóêîâàíî-
ãî ëîêàëüíèì çàïàëåííÿì àïîïòîçó êàðä³îì³îöèò³â ÿê
ïðîâ³äíîãî ïðîöåñó ôîðìóâàííÿ ñåðöåâî¿ íåäîñòàò-
íîñò³ â êîíòåêñò³ MODS ïðè îï³êîâ³é òðàâì³ [21]. 

Ïðîâåäåííÿ âíóòð³øíüîâåííî¿ àíàëãåç³¿ ç âèêîðè-
ñòàííÿì êåòàì³íó ó íèçüê³é äîç³ ó ïîºäíàíí³ ç ôåí-
òàí³ëîì ïðè áîëüîâîìó øîêó, ³íäóêîâàíîìó
òåðì³÷íèì ïîøêîäæåííÿì, ïîêðàùóº ïîêàçíèêè áà-
ëàíñó öèòîê³í³â, ïðèãí³÷óº ñèñòåìíå çàïàëåííÿ, òîìó
àäåêâàòíå çíåáîëþâàííÿ ìîæíà ðîçãëÿäàòè ÿê âàæëè-
âèé êîìïîíåíò ïðîòèçàïàëüíî¿ òåðàï³¿ ó ïîòåðï³ëèõ ç
îï³êàìè [22]. 

Îäíèì ç åôåêòèâíèõ ³ ïåðñïåêòèâíèõ íåìåäèêà-
ìåíòîçíèõ ï³äõîä³â äî ïðîòèçàïàëüíî¿ òåðàï³¿ ïðè
ÎÕ º ñòèìóëÿö³ÿ áëóêàþ÷èõ íåðâ³â, ùî ³ííåðâóþòü
ñåðöå, êèøå÷íèê ³ ëåãåí³ — ñàìå ò³ îðãàíè, íåäî-
ñòàòí³ñòü ÿêèõ ñòàíîâèòü îñíîâó êë³í³÷íèõ îçíàê
MODS ïðè ÎÕ. Ö³ ÷åðåïí³ íåðâè º âàæëèâîþ ëàíêîþ
ô³ç³îëîã³÷íîãî õîë³íåðã³÷íîãî àíòèôëîãîãåííîãî ðå-
ôëåêñó, âïåðøå îïèñàíîãî K. J. Tracey ó 2002 ð. [23].
Ñòèìóëÿö³ÿ áëóêàþ÷èõ íåðâ³â çàõèùàº â³ä ³íäóêîâà-
íî¿ îï³êàìè äèñôóíêö³¿ êèøå÷íèêó, çìåíøóº ïðî-

íèêí³ñòü ãàñòðî³íòåñòèíàëüíîãî áàð'ºðó øëÿõîì àê-
òèâàö³¿ ãë³àëüíèõ êë³òèí [24]. Â ³íøîìó äîñë³äæåíí³
âñòàíîâëåíî, ùî ïðè ñòèìóëÿö³¿ áëóêàþ÷èõ íåðâ³â
ïîë³ïøóºòüñÿ ôóíêö³ÿ ñåðöåâîãî ì'ÿçà ïðè ÎÕ, ïðè-
÷îìó, â îñíîâ³ öüîãî åôåêòó òàêîæ ëåæèòü ëîêàëüíà
ïðîòèçàïàëüíà ä³ÿ âíàñë³äîê ïàðàñèìïàòè÷íî¿ ñòèìó-
ëÿö³¿ êàðä³îì³îöèò³â [25]. Ñüîãîäí³ ç'ÿâèëàñÿ ìîæ-
ëèâ³ñòü çàñòîñóâàííÿ íå³íâàçèâíèõ ìåòîä³â ñòèìó-
ëÿö³¿ áëóêàþ÷èõ íåðâ³â, ùî çíà÷íî ï³äâèùóº áåç-
ïå÷í³ñòü ³ êîìïëàºíñ òàêî¿ òåðàï³¿, çíèæóº ¿¿ âàðò³ñòü.

Îá´ðóíòîâàíî äîö³ëüí³ñòü âèêîðèñòàííÿ àíòèîê-
ñèäàíòíî¿ òåðàï³¿ ç çàñòîñóâàííÿì àñêîðá³íîâî¿ êèñ-
ëîòè, ãëóòàò³îíó, N—àöåòèë—L—öèñòå¿íó, ðåòèíîëó ³
òîêîôåðîëó ïðè ÎÕ ç îãëÿäó íà ïîñèëåííÿ ïðîäóêö³¿
â³ëüíèõ ðàäèêàë³â ³ àêòèâàö³þ ïðîöåñ³â ïåðåêèñíîãî
îêèñíåííÿ ë³ï³ä³â, ùî ³íäóêóþòüñÿ êàñêàäîì öè-
òîê³í³â. Ïðîòå, ï³ä ÷àñ ïðîâåäåííÿ àíòèîêñèäàíòíî¿
òåðàï³¿, ÿê ³ ïðè ââåäåíí³ ³íøèõ ïðîòèçàïàëüíèõ çà-
ñîá³â, ïîñëàáëþºòüñÿ ³ìóíîðåçèñòåíòí³ñòü îðãàí³çìó,
ï³äâèùóºòüñÿ ÷óòëèâ³ñòü äî ³íôåêö³é, òîìó âêðàé âàæ-
ëèâèì º ðàö³îíàëüíå äîçóâàííÿ ³ âèçíà÷åííÿ òðèâà-
ëîñò³ òàêîãî ë³êóâàííÿ [26]. 

Ïàö³ºíòàì, ó ÿêèõ â³äçíà÷àþòü ã³ïåðã³÷íó
â³äïîâ³äü, ùî õàðàêòåðèçóºòüñÿ àíîìàëüíî íèçüêîþ
ïðîäóêö³ºþ ïðîçàïàëüíèõ öèòîê³í³â àáî ³íòåíñèâ-
íèì ñèíòåçîì ïðîòèçàïàëüíèõ ñåðåäíèê³â, ïðîâåäåí-
íÿ àíòèçàïàëüíî¿ òåðàï³¿, ïðî ÿêó éøëîñÿ, êàòåãîðè÷-
íî ïðîòèïîêàçàíå. Íàâïàêè, äîö³ëüíå çàñòîñóâàííÿ
ïðåïàðàò³â, ùî ìîäóëþþòü çàïàëüíó â³äïîâ³äü. Â åêñ-
ïåðèìåíòàõ íà ìîäåë³ ó òâàðèí äîâåäåíî, ùî ï³ä
âïëèâîì ïðîïðàíîëîëó çá³ëüøóºòüñÿ ê³ëüê³ñòü ìîíî-
öèò³â ³ íåéòðîô³ëüíèõ ãðàíóëîöèò³â ïðè îï³êîâ³é
òðàâì³, à òàêîæ àêòèâóºòüñÿ ïðîäóêö³ÿ ïðîçàïàëüíèõ
öèòîê³í³â, ùî ìîæå âèÿâèòèñÿ êîðèñíèì äëÿ óñóíåí-
íÿ ã³ïåðñèìïàòèêîòîí³¿ òà ë³êóâàííÿ ñåðöåâèõ
àðèòì³é çà óìîâè ã³ïîðåàêòèâíî¿ â³äïîâ³ä³ ç ìåòîþ
ïîïåðåäæåííÿ ³íôåêö³éíèõ óñêëàäíåíü [27]. Ïðè çà-
ñòîñóâàíí³ áåíçîä³àçåï³íîâîãî òðàíêâ³ë³çàòîðó ì³äà-
çîëàìó â àíêñ³îë³òè÷í³é äîç³ äëÿ óñóíåííÿ ïñèõîìî-
òîðíîãî çáóäæåííÿ ³ òðèâîãè ó ïîòåðï³ëèõ ç îï³êàìè
ñïîñòåð³ãàëè çá³ëüøåííÿ ïðîäóêö³¿ ïðîçàïàëüíèõ öè-
òîê³í³â ³ çìåíøåííÿ âèðàæåíîñò³ ìàêðîôàãàëüíî¿ íå-
äîñòàòíîñò³, ùî òàêîæ ìîæíà âèêîðèñòàòè äëÿ ë³êó-
âàííÿ õâîðèõ çà ã³ïåðã³÷íî¿ â³äïîâ³ä³ íà òåðì³÷íå ïî-
øêîäæåííÿ [28]. Ïðåïàðàòè öèòîê³í³â, çîêðåìà, ðîí-
êîëåéê³í (ðåêîìá³íàíòíèé ²Ë—2) òà ñóïåðë³ìô (íà-
òèâí³ ²Ë—1β, ÔÍÏ—α, ²Ë—6, ²Ë—2 òîùî) çàñòîñîâó-
þòü äëÿ àêòèâàö³¿ çàõèñíî¿ çàïàëüíî¿ ðåàêö³¿ ó
ïàö³ºíò³â çà ã³ïîðåàêòèâíî¿ â³äïîâ³ä³ íà îï³êîâó òðàâ-
ìó, à òàêîæ óñóíåííÿ ï³ñëÿîï³êîâî¿ ³ìóíîñóïðåñ³¿, òî-
ìó ïðîâåäåííÿ äîñë³äæåíü ç âèâ÷åííÿ åôåêòèâíîñò³
öèõ çàñîá³â º ïåðñïåêòèâíèì íàïðÿìêîì íàóêîâîãî
ïîøóêó. Âíóòð³øíüîâåííå ââåäåííÿ ³ìóíîãëîáóë³íó â
äîç³ 600 ìã/êã âèÿâèëîñÿ åôåêòèâíèì ïðè áàêòåð³àëü-
íîìó ñåïñèñ³, çàñòîñóâàííÿ öüîãî ³ìóíîòåðàïåâòè÷-
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íîãî ï³äõîäó ïåðñïåêòèâíå ïðè ë³êóâàíí³ ñåïòè-
êîï³ºì³¿ ó ïàö³ºíò³â ç îï³êàìè, îñîáëèâî çà óìîâè ïî-
ðóøåííÿ ³ìóí³òåòó, çà çíà÷íî çíèæåíî¿ ðåçèñòåíò-
íîñò³ äî ³íôåêö³éíèõ ÷èííèê³â ïðè ã³ïî³ìóíîãëî-
áóë³íåì³¿ [29].

Ïðåïàðàòè ôàêòîð³â ðîñòó ³ ãîðìîí³â, ÿê³ ìàþòü
ïîä³áí³ âëàñòèâîñò³, îñòàíí³ì ÷àñîì ïðèâåðòàþòü
óâàãó äîñë³äíèê³â ç îãëÿäó íà ïîºäíàííÿ ïðîòèçàïàëü-
íîãî åôåêòó ç ïîòåíö³þþ÷èì âïëèâîì íà ðåïàðà-
òèâí³ ïðîöåñè [30]. Çîêðåìà, âñòàíîâëåíî, ùî ³íñóë³í
ï³äâèùóº ðåçèñòåíòí³ñòü îï³êîâèõ ðàí äî ³íôåêö³é-
íèõ àãåíò³â ³ çíèæóº ðèçèê âèíèêíåííÿ ñåïñèñó ó ìè-
øåé ç îï³êàìè [31]. Â³äçíà÷åíî êë³í³÷íó åôåêòèâí³ñòü
³íñóë³íîïîä³áíîãî ôàêòîðó ðîñòó ó ïîºäíàíí³ ç ñïå-
öèô³÷íèì çâ'ÿçóþ÷èì á³ëêîì â äîç³ â³ä 1 äî 4 ìã/êã
äëÿ ïðèãí³÷åííÿ ãîñòðî¿ ôàçè çàïàëüíî¿ ðåàêö³¿ ³ ïî-
ïåðåäæåííÿ MODS ó ä³òåé çà òÿæêèõ îï³ê³â [32]. Âñòà-
íîâëåíî äîö³ëüí³ñòü âèêîðèñòàííÿ ðåêîìá³íàíòíîãî
ãîðìîíó ðîñòó â äîç³ 0,6 IU/êã ìàñè ò³ëà äëÿ çìåíøåí-
íÿ êîíöåíòðàö³¿ ïðîçàïàëüíèõ öèòîê³í³â ó ñèðîâàòö³
êðîâ³, ïîïåðåäæåííÿ SIRS ³ MODS ó ïîòåðï³ëèõ ç
îï³êàìè [33]. Îñê³ëüêè áàêòåð³àëüí³ ë³ïîïîë³ñàõàðèäè
òà ³íäóêîâàí³ íèìè ÔÍÏ—α ³ ²Ë—1β ñïðèÿþòü çíè-
æåííþ ÷óòëèâîñò³ êë³òèí äî åíäîãåííîãî ãîðìîíó
ðîñòó, öå ñâ³ä÷èòü ïðî ï³äâèùåíó ïîòðåáó ó òàê³é ñóá-
ñòàíö³¿ ïàö³ºíò³â ç òÿæêèìè îï³êàìè [34].

Òðàíñôîðìàö³ÿ ïàðàäèãìè, òåõí³÷í³ òðóäíîù³ òà
íàïðÿìêè ïîäàëüøèõ äîñë³äæåíü. Î÷åâèäíî, ùî ðå-
çóëüòàòè ë³êóâàííÿ ïîòåðï³ëèõ ïðè ÎÕ çàëåæàòü íå
ò³ëüêè â³ä ïîøèðåííÿ ³ ãëèáèíè îï³ê³â, à é â³ä òîãî,
íàñê³ëüêè àäåêâàòíà ðåàêòèâíà â³äïîâ³äü îðãàí³çìó íà
òåðì³÷íå ïîøêîäæåííÿ. Çàïàëåííÿ, ÿêå äîíåäàâíà
ââàæàëè ïàòîëîã³÷íèì ïðîöåñîì, ùî ïîòðåáóº
îáîâ'ÿçêîâîãî óñóíåííÿ, ñüîãîäí³ ðîçö³íþþòü ÿê ïðî-
ÿâ ïëåéîòðîïíî¿ àäàïòàö³éíî¿ ðåàêö³¿ ó â³äïîâ³äü íà
îï³êîâó òðàâìó. Òîìó ñó÷àñíà òåðàïåâòè÷íà ñòðàòåã³ÿ
ìàº áóòè ñïðÿìîâàíà íå íà ïðèãí³÷åííÿ àáî, íàâïàêè,
ïîñèëåííÿ çàïàëåííÿ, à íà àäåêâàòíó êîðåêö³þ ³íòåí-
ñèâíîñò³ çàïàëüíî¿ â³äïîâ³ä³ äëÿ ï³äòðèìàííÿ ¿¿ íà
ð³âí³, ùî çàáåçïå÷óº ðåàë³çàö³þ íàëåæíèõ àäàï-
òàö³éíèõ çì³í, ïðîòå, íå ñïðè÷èíÿº SIRS ÷è ³íøèõ ïî-
òåíö³éíî íåáåçïå÷íèõ óñêëàäíåíü. Ó çâ'ÿçêó ç öèì íå-
îáõ³äíå îïðàöþâàííÿ ÷³òêèõ ëàáîðàòîðíèõ êðè-
òåð³¿â, ÿê³ á äîçâîëÿëè äîñòîâ³ðíî ðîçð³çíÿòè òèïè ðå-
àêòèâíîñò³ îðãàí³çìó çà òÿæêèõ îï³ê³â. Ðåçóëüòàòè îñ-
òàíí³õ äîñë³äæåíü ïåðåêîíëèâî ñâ³ä÷àòü, ùî òàêèìè
êðèòåð³ÿìè ìîæóòü áóòè êîíöåíòðàö³ÿ ó ñèðîâàòö³
ïðî— ³ ïðîòèçàïàëüíèõ öèòîê³í³â. Ðîçðîáêà ä³àãíîñ-
òè÷íî¿ áàçè äëÿ àäåêâàòíî¿ îö³íêè ³íòåíñèâíîñò³ ëî-
êàëüíî¿ òà ñèñòåìíî¿ çàïàëüíî¿ â³äïîâ³ä³ çà âì³ñòîì
öèòîê³í³â âñå ùå º íåäîñÿæíîþ ìåòîþ. Ñïðàâà â òîìó,
ùî àâòîðè âèêîðèñòîâóâàëè ð³çí³ ìåòîäè âèçíà÷åííÿ
êîíöåíòðàö³¿ öèòîê³í³â òà ðåàêòèâè ð³çíèõ âèðîá-
íèê³â, ùî óñêëàäíþâàëî êîðåêòíå ïîð³âíÿííÿ ðåçóëü-
òàò³â, îòðèìàíèõ â ÷èñëåííèõ íàóêîâî—äîñë³äíèõ

ïðàöÿõ, à òàêîæ ôîðìóëþâàííÿ àäåêâàòíèõ óçàãàëü-
íþþ÷èõ âèñíîâê³â. 

Ò³ëüêè óí³ô³êàö³ÿ ï³äõîä³â ³ ñòàíäàðòèçàö³ÿ ëàáî-
ðàòîðíèõ òåñò³â, à òàêîæ ïðîâåäåííÿ äîñòàòí³õ çà ñòà-
òèñòè÷íîþ ïîòóæí³ñòþ äîäàòêîâèõ äîñë³äæåíü äîç-
âîëÿòü âèçíà÷èòè êðèòåð³¿ ã³ïî—, íîðìî— ³ ã³ïå-
ðåðã³÷íî¿ çàïàëüíî¿ â³äïîâ³ä³ â³äïîâ³äíî äî òÿæêîñò³
îï³ê³â, íàÿâíîñò³ óðàæåííÿ äèõàëüíèõ øëÿõ³â, â³êó ³
ñòàò³ ïàö³ºíò³â, à òàêîæ äåÿêèõ ³íøèõ ÷èííèê³â, çäàò-
íèõ âïëèâàòè íà òÿæê³ñòü ïåðåá³ãó ³ íàñë³äêè ÎÕ. Ðîç-
ðîáêà íàëåæíî¿ ä³àãíîñòè÷íî¿ áàçè âàæëèâà íå ò³ëüêè
äëÿ ïðàâèëüíî¿ îö³íêè òÿæêîñò³ ñòàíó ïîòåðï³ëîãî ³
ïðîãíîçóâàííÿ ïîäàëüøîãî ïåðåá³ãó ÎÕ, à é äëÿ âèáî-
ðó îïòèìàëüíî¿ òåðàïåâòè÷íî¿ ñòðàòåã³¿, ïîòð³áíî¿
êîíêðåòíîìó ïàö³ºíòó ó ð³çí³ ñòðîêè â³ä ìîìåíòó
òðàâìè. Êð³ì òîãî, ä³àãíîñòè÷í³ êðèòåð³¿, îñíîâàí³ íà
âèçíà÷åíí³ êîíöåíòðàö³¿ ó ñèðîâàòö³ öèòîê³í³â, ìîæ-
íà âèêîðèñòîâóâàòè äëÿ îö³íêè àïðîáîâóâàíîãî ë³êó-
âàííÿ â êîíòðîëüîâàíèõ äîñë³äæåííÿõ, ùî ñïðèÿëî á
ðîçøèðåííþ äîêàçîâî¿ áàçè ³ííîâàö³éíî¿ òåðàïåâ-
òè÷íî¿ ñòðàòåã³¿ â êîìáóñò³îëîã³¿.

ЛІТЕРАТУРА
1. Ëàçàíîâè÷ Â. À. Äèíàìèêà öèòîêèíîâ êàê îäèí èç ôàêòîðîâ ïàòî-

ãåíåçà õèðóðãè÷åñêîãî ñåïñèñà ñ ñèíäðîìîì ïîëèîðãàííîé íå-
äîñòàòî÷íîñòè / Â. À. Ëàçàíîâè÷, Ã. À. Ñìèðíîâ, Â. Í. Èùåíêî //
Òèõîîêåàí. ìåä. æóðí. — 2005. — ¹ 4. — Ñ. 50 — 51.

2. Effects of early excision and grafting on cytokines and insulin resist-
ance in burned rats / X. L. Chen, Z. F. Xia, D. F. Ben, W. Duo // Burns.
— 2010. —Vol. 36, N 7. — P. 1122 — 1128.

3. Schwacha M. G. Does burn wound excision after thermal injury
attenuate subsequent macrophage hyperactivity and immunosup-
pression? / M. G. Schwacha, M. W. Knoferl, I. H. Chaudry // Shock. —
2000. — Vol. 14, N 6. — P. 623 — 628.

4. Effect of extensive excision of burn wound with invasive infection on
hypermetabolism in burn patients with sepsis / J. Chai, Z. Sheng, 
L. Diao [et al.] // Zhonghua Wai Ke Za Zhi. — 2000. — Vol. 38, N 6. —
P. 405 — 408.

5. Successful treatment of invasive burn wound infection with sepsis in
patients with major burns / J. Chai, Z. Sheng, H. Yang [et al.] // Chin.
Med. J. (Engl. ed.). — 2000. — Vol. 113, N 12. — P. 1142 — 1146.

6. Barret J. P. Modulation of inflammatory and catabolic responses in
severely burned children by early burn wound excision in the first
24 hours / J. P. Barret, D. N. Herndon // Arch. Surg. — 2003. — 
Vol. 138, N 2. — P. 127 — 132.

7. Plasma concentrations of tumour necrosis factor—alpha and inter-
leukin—6 during burn wound surgery or dressing / R. P. Papini, A. P.
Wilson, J. A. Steer [et al.] // Br. J. Plast. Surg. — 1997. — Vol. 50, N 5.
— P. 354 — 361.

8. Chiarini A. In vitro and in vivo characteristics of frozen/thawed
neonatal pig split—skin strips: a novel biologically active dressing
for areas of severe, acute or chronic skin loss / A. Chiarini, I. Dal Pra,
U. Armato // Int. J. Mol. Med. — 2007. — Vol. 19, N 2. — P. 245 — 255.

9. Hypertonic saline—dextran suppresses burn—related cytokine secre-
tion by cardiomyocytes / J. W. Horton, D. L. Maass, J. White, B.
Sanders // Am. J. Physiol. Heart Circ. Physiol. — 2001. — Vol. 280, N
4. — P. 591 — 601.

10. Reducing susceptibility to bacteremia after experimental burn
injury: a role for selective decontamination of the digestive tract / 
J. W. Horton, D. L. Maass, J. White, J. P. Minei // J. Appl. Physiol. —
2007. — Vol. 102, N 6. — P. 2207 — 2216.

11. Controlled study of enteral arginine supplementation in burned
children: impact on immunologic and metabolic status / V. B.
Marin, L. Rodriguez—Osiac, L. Schlessinger [et al.] // Nutrition. —
2006. — Vol. 22, N 7—8. — P. 705 — 712.



61Клінічна хірургія. — 2012. — № 1

12. Effects of different doses of L—arginine on the serum levels of
helper T lymphocyte 1 (Th1)/Th2 cytokines in severely burned
patients / H. Yan, X. Peng, P. Wang [et al.] // Zhonghua Shao Shang
Za Zhi. — 2009. — Vol. 25, N 5. — P. 331 — 334.

13. Li H. B. The influence of continuous renal replacement therapy on
the plasma levels of endotoxin and cytokines in severely burned
patients with sepsis / H. B. Li, Y. Z. Peng // Ibid. — 2003. — Vol. 19,
N 2. — P. 67 — 70.

14. Mechanism of increased tumor necrosis factor production after
thermal injury. Altered sensitivity to PGE2 and immunomodulation
with indomethacin / R. G. Molloy, M. O'Riordain, R. Holzheimer [et
al.] // J. Immunol. — 1993. — Vol. 151, N 4. — P. 2142 — 2149.

15. Zapata—Sirvent R. L. Effect of indomethacin and impact liquid diet
administration on inflammatory mediator production by murine
splenocytes after burn injury / R. L. Zapata—Sirvent, J. F.
Hansbrough // J. Burn Care Rehabil. — 1992. — Vol. 13, N 5. — P. 538
— 545.

16. Severe inflammatory disease in children. Rationale for corticos-
teroid immunomodulating therapy: pathogenic therapy / C. Moggi,
G. Memmini, M. Turini, L. Ciulli // Pediatr. Med. Chir. — 1996. — 
Vol. 18, N 4. — P. 395 — 401.

17. Estrogen treatment following severe burn injury reduces brain
inflammation and apoptotic signaling / J. W. Gatson, D. L. Maass, J.
W. Simpkins [et al.] // J. Neuroinflammation. — 2009. — Vol. 6. — 
P. 30.

18. Lack of aromatase improves cell—mediated immune response after
burn / T. P. Plackett, O. K. Oz, E. R. Simpson, E. J. Kovacs // Burns. —
2006. — Vol. 32, N 5. — P. 577 — 582.

19. Adalimumab is effective in long—term real life clinical practice in
both luminal and perianal Crohn's disease. The Madrid experience /
J. I. Fortea—Ormaechea, Y. Gonzalez—Lama, B. Casis [et al.] //
Gastroenterol. Hepatol. — 2011. — Vol. 34, N 7. — P. 443 — 448.

20. Protective effects of ulinastatin against multiple organic damage
after severe burn injury: experimental and clinic studies / X. H. Hu,
H. Y. Zhang, Y. L. Ge [et al.] // Zhonghua Yi Xue Za Zhi. — 2005. —
Vol. 85, N 41. — P. 2889 — 2894. 

21. Caspase inhibition reduces cardiac myocyte dyshomeostasis and
improves cardiac contractile function after major burn injury / D. L.
Carlson, D. L. Maass, J. White [et al.] // J. Appl. Physiol. — 2007. —
Vol. 103, N 1. — P. 323 — 330.

22. Effect of intravenous patient—controlled intravenous analgesia
with small dose of ketamine during shock stage on cytokine balance
in patients with severe burn / J. G. Xia, J. Peng, H. Xiao [et al.] //

Zhongguo Wei Zhong Bing Ji Jiu Yi Xue. — 2006. — Vol. 18, N 1. — 
P. 32 — 35.

23. Tracey K. J. The inflammatory reflex / K. J. Tracey // Nature. — 2002.
— Vol. 420. — Ð. 853 — 859.

24. Vagal nerve stimulation protects against burn—induced intestinal
injury through activation of enteric glia cells / T. W. Constantini, V.
Bansal, M. Krzyzaniak [et al.] // Am. J. Physiol. Gastrointest. Liver
Physiol. — 2010. — Vol. 299, N 6. — P. 1308 — 1318. 

25. Burn—induced organ dysfunction: vagus nerve stimulation
improves cardiac function / D. Andreas, M. D. Niederbichler, S. Papst
[et al.] // Eplasty. — 2010. — Vol. 10. — P. 45.

26. Myocardial inflammatory responses to sepsis complicated by previ-
ous burn injury / J. W. Horton, D. L. Maass, J. White, B. Sanders //
Surg. Infect. (Larchmt). — 2003. — Vol. 4, N 4. — P. 363 — 377.

27. Propranolol restores the tumor necrosis factor—alpha response of
circulating inflammatory monocytes and granulocytes after burn
injury and sepsis / K. Muthu, L.K. He, A. Szilagyi [et al.] // J. Burn Care
Res. — 2009. — Vol. 30, N 1. — P. 8 — 18.

28. The burn wound inflammatory response is influenced by midazo-
lam / G. F. Babcock, L. Hernandez, E. Yadav [et al.] // Inflammation.
— 2011. — Vol. 34, N 2. — P. 147 — 159.

29. Tarnow—Mordi W. Adjunctive immunologic interventions in
neonatal sepsis / W. Tarnow—Mordi, D. Isaacs, S. Dutta // Clin.
Perinatol. — 2010. — Vol. 37, N 2. — P. 481 — 499.

30. Deng H. P. The effects and mechanisms of insulin on systemic
inflammatory response and immune cells in severe trauma, burn
injury, and sepsis / H. P. Deng, J. K. Chai // Int. Immunopharmacol.
— 2009. — Vol. 9, N 11. — P. 1251 — 1259.

31. Insulin increases resistance to burn wound infection—associated
sepsis / G. G. Gauglitz, T. E. Toliver—Kinsky, F. N. Williams [et al.] //
Crit. Care Med. — 2010. — Vol. 38, N 1. — P. 202 — 208.

32. Jeschke M. G. Insulinlike growth factor I plus insulinlike growth fac-
tor binding protein 3 attenuates the proinflammatory acute phase
response in severely burned children / M. G. Jeschke, R. E. Barrow,
D. N. Herndon // Ann. Surg. — 2000. — Vol. 231, N 2. — P. 246 — 252.

33. The effects of recombinant human growth hormone (rhGH) on the
serum levels of cytokines in severely burned patients / Z. Liang, 
X. Liu, J. Li [et al.] // Zhonghua Shao Shang Za Zhi. — 2002. — 
Vol. 18, N 1. — P. 49 — 51.

34. The role of endotoxin, TNF—alpha, and IL—6 in inducing the state
of growth hormone insensitivity / P. Wang, N. Li, J. S. Li, W. Q. Li //
World J. Gastroenterol. — 2002. — Vol. 8, N 3. — P. 531 — 536.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


