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Ì³ñöåâå âèêîðèñòàííÿ àíòèáàêòåð³àëüíèõ
ïðåïàðàò³â ó õâîðèõ ç òåðì³÷íèìè óðàæåí-
íÿìè çàéìàº îäíå ç ãîëîâíèõ ì³ñöü ó êîìï-
ëåêñíîìó ë³êóâàíí³ îïå÷åíèõ, îáìåæóþ÷è
ðèçèê âèíèêíåííÿ ³íôåêö³éíèõ óñêëàäíåíü,
ó òîìó ÷èñë³ ãåíåðàë³çàö³¿ ³íôåêö³¿ [1]. Áóëî
çàïðîïîíîâàíî ³ âèêîðèñòîâóºòüñÿ áàãàòî ïðå-
ïàðàò³â ³ çàñîá³â äëÿ ì³ñöåâîãî ë³êóâàííÿ
îï³êîâèõ ðàí, ³ ¿õ ïåðåë³ê ïîñò³éíî ïîïîâíþ-
ºòüñÿ [2].

Ïîøèðåííÿ ïîë³ðåçèñòåíòíèõ øòàì³â ì³ê-
ðîîðãàí³çì³â – çáóäíèê³â îï³êîâî¿ ³íôåêö³¿
äèêòóº íåîáõ³äí³ñòü ðàö³îíàëüíîãî âèêîðè-
ñòàííÿ ³ñíóþ÷èõ ³ ïîøóêó íîâèõ åôåêòèâíèõ
àíòèì³êðîáíèõ ïðåïàðàò³â.

Îäíèì ³ç òàêèõ ïðåïàðàò³â º åô³ðíà îë³ÿ
ìàíóêè (Leptospermum scoparium) ³ç Íîâî¿
Çåëàíä³¿, ÿêà åôåêòèâíî ïðîòèä³º øèðîêîìó
ñïåêòðó áàêòåð³é ³ ìàº âèðàæåí³ àíòèâ³ðóñí³,
ïðîòèãðèáêîâ³ âëàñòèâîñò³ [3]. Åô³ðí³ îë³¿,
îêð³ì àíòèì³êðîáíî¿ ä³¿, ïðèñêîðþþòü ðåïà-
ðàòèâí³ ïðîöåñè â ðàí³, ìàþòü âèðàæåíèé
ðàíîçàãîþþ÷èé åôåêò. Ì³êðîîðãàí³çìè ïðè
òðèâàëîìó êîíòàêò³ ç åô³ðíèìè îë³ÿìè íå
íàáóâàþòü äî íèõ ðåçèñòåíòíîñò³, ùî º ñóò-
òºâîþ ¿õ ïåðåâàãîþ ïåðåä ³íøèìè àíòèáàê-
òåð³àëüíèìè ïðåïàðàòàìè [4].

Ìåòîþ ðîáîòè áóëî âèâ÷åííÿ âïëèâó îë³¿
ìàíóêè íà ïðîòèì³êðîáíó àêòèâí³ñòü àíòè-
á³îòèê³â â äîñë³äàõ in vitro.

Ìàòåð³àë ³ ìåòîäè. Â ÿêîñò³ òåñò-êóëüòóð
âèêîðèñòîâóâàëè åòàëîíí³ øòàìè ì³êðî-
îðãàí³çì³â: Staphylococcus aureus ATCC
25923, Staphylococcus epidermidis ATCC
14990, Bacillus subtilis ATCC 6633, Escherichia
coli ATCC 25922, Klebsiella pneumoniae ÀÒÑÑ
5505, Pseudomonas aeruginosa ATCC 27853,
Proteus vulgaris XZ 4636, Proteus mirabilis
Ã²ÑÊ 160208, Micrococcus luteus ÀÒÑÑ 4698,
Sarcina lutea ÀÒÑÑ 9431, Candida albicans
ÂÊÏÃó 401/NCTC 885-653, à òàêîæ êë³í³÷í³
øòàìè, âèä³ëåí³ â³ä õâîðèõ, ÿê³ çíàõîäèëèñÿ
íà ñòàö³îíàðíîìó ë³êóâàíí³ â îï³êîâîìó êîìó-
íàëüíîìó çàêëàä³ îõîðîíè çäîðîâ’ÿ îáëàñíî¿
êë³í³÷íî¿ ë³êàðí³ «Öåíòð åêñòðåíî¿ ìåäè÷íî¿
äîïîìîãè ³ ìåäèöèíè êàòàñòðîô» (ì. Õàðê³â).
Âñüîãî áóëî äîñë³äæåíî 10 åòàëîííèõ ³ 8 êë³-
í³÷íèõ øòàì³â.

Àíòèáàêòåð³àëüíó ³ ïðîòèãðèáêîâó àê-
òèâí³ñòü åô³ðíî¿ îë³¿ ìàíóêè â äîñë³äàõ in vitro
âèâ÷àëè ìåòîäàìè äâîêðàòíèõ ñåð³éíèõ ðîç-
âåäåíü ³ äèôóç³¿ â àãàð â³äïîâ³äíî äî Íàêàçó
ÌÎÇ Óêðà¿íè ¹ 167 â³ä 05.04.2007 [5] òà
ðåêîìåíäàö³é Ì³æíàðîäíîãî êîì³òåòó êë³-
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í³÷íèõ ëàáîðàòîðíèõ ñòàíäàðò³â (NCCLS,
2002) [6].

Ïðè âèçíà÷åíí³ ÌÏÊ îë³¿ ìàíóêè ó çâ’ÿçêó
ç ¿¿ íåðîç÷èíí³ñòþ ó âîä³ âèêîðèñòîâóâàëè
5%-âèé Òâ³í 80 äëÿ ¿¿ ïåðåòâîðåííÿ â åìóëü-
ñ³þ, ÿêà çì³øóºòüñÿ ç âîäíèìè ðîç÷èíàìè.
Êîíöåíòðàö³ÿ îë³¿ ìàíóêè âàð³þâàëà â³ä
0,02 äî 9,6 % w/v ³ ñòàíîâèëà 5,12; 2,56; 1,28;
0,64; 0,32; 0,16; 0,08; 0,04; 0,02; 0,01 îá’ºìí.
ïðîö. Ì³êðîáíå íàâàíòàæåííÿ áóëî áëèçüêî
107 ÊÓÎ/ìë.

Äëÿ âèâ÷åííÿ ñóì³ñíî¿ ä³¿ îë³¿ ìàíóêè é
àíòèá³îòèê³â âèêîðèñòîâóâàëè ìåòîä äèôóç³¿
â àãàð. Â ðîçïëàâëåíèé ³ îõîëîäæåíèé äî

45 °Ñ àãàð âíîñèëè ñïèðòîâèé ðîç÷èí îë³¿ ìàíó-
êè â êîíöåíòðàö³¿ 70 ìêã/ìë, àáî 0,007 îá’ºìí.
ïðîö. Ñóñïåíç³þ ì³êðîîðãàí³çìó â êîíöåí-
òðàö³¿ 2·109 ÊÓÎ/ìë ð³âíîì³ðíî ðîçïîä³ëÿëè
ïî ïîâåðõí³ îõîëîäæåíîãî àãàðó, ï³ñëÿ ÷îãî
ðîçì³ùóâàëè ñòàíäàðòí³ äèñêè ç àíòèá³îòè-

êàìè. Ï³ñëÿ ³íêóáàö³¿ â òåðìîñòàò³ ïðè 37 °Ñ
ïðîòÿãîì 48 ãîä âèì³ðþâàëè çîíè ïðèãí³÷åííÿ
ðîñòó íàâêîëî äèñêà. ÌÏÊ ³ ä³àìåòðè çîí
çàòðèìêè ðîñòó âèçíà÷àëè ÿê ñåðåäíº çíà÷åí-
íÿ òðèêðàòíèõ ïîâòîð³â äëÿ êîæíîãî ì³êðî-
îðãàí³çìó. Îòðèìàí³ ðåçóëüòàòè ñòàòèñòè÷íî
îáðîáèëè [7].

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ. Äîñë³ä-
æåííÿ àíòèáàêòåð³àëüíî¿ òà ïðîòèãðèáêîâî¿
àêòèâíîñò³ îë³¿ ìàíóêè ìåòîäîì ñåð³éíèõ
ðîçâåäåíü ïîêàçàëî, ùî ÿê ãðàìïîçèòèâí³, òàê
³ ãðàìíåãàòèâí³ áàêòåð³¿, à òàêîæ ãðèáè ðîäó
Candida âèÿâèëè ÷óòëèâ³ñòü äî äàíî¿ ðå÷îâèíè
(òàáë. 1). Ïðè÷îìó ÿê ñòàíäàðòí³, òàê ³ êë³í³÷-

í³ øòàìè ãðàìïîçèòèâíèõ áàêòåð³é âèÿâèëè
÷óòëèâ³ñòü äî çíà÷íî íèæ÷èõ ÌÏÊ (â³ä 0,02
äî 0,16 îá’ºìí. ïðîö.), í³æ ãðàìíåãàòèâí³
áàêòåð³¿. Ñåðåä îñòàíí³õ íàé÷óòëèâ³øèìè
âèÿâèëèñÿ ñòàíäàðòí³ øòàìè E. coli ATCC
24923 òà P. aeruginosa  ATCC 27853 ç ÌÏÊ
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Òàáëèöà 1. Ïðîòèì³êðîáíà àêòèâí³ñòü îë³¿ ìàíóêè ïî â³äíîøåííþ äî åòàëîííèõ
³ êë³í³÷íèõ øòàì³â ì³êðîîðãàí³çì³â
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2,56 îá’ºìí. ïðîö. ²íø³ äîñë³äæåí³ ñòàíäàðòí³
òà êë³í³÷í³ øòàìè ñèíüîãí³éíî¿ ïàëè÷êè,
êëåáñ³ºëè òà ïðîòåÿ ìàëè ÷óòëèâ³ñòü äî  ÌÏÊ
5,12 îá’ºìí. ïðîö. Ñòàíäàðòíèé øòàì C. albi-
cans ÂÊÏÃó 401/NCTC 885-653 õàðàêòåðè-
çóâàâñÿ ÷óòëèâ³ñòþ äî ÌÏÊ 0,64 îá’ºìí. ïðîö.

Îòðèìàí³ íàìè äàí³ â ö³ëîìó ñï³âïàäàþòü
ç äàíèìè, îïèñàíèìè â ðîáîò³ [8]. Íà ð³çíèöþ
â ÷óòëèâîñò³ äî åô³ðíèõ îë³é ó ãðàìïîçè-
òèâíèõ ³ ãðàìíåãàòèâíèõ áàêòåð³é âêàçóþòü ³
àâòîðè [9–11]. À.Ñ. Áîíäàðåíêî ç³ ñï³âàâò. [9]
â³äì³÷àþòü, ùî ³ç 700 âèä³â âèâ÷åíèõ íèìè
ë³êàðñüêèõ ðîñëèí á³ëüøå 80 % âèä³â ïðîäó-
êóþòü ðå÷îâèíè, àêòèâí³ ïî â³äíîøåííþ äî
ãðàìïîçèòèâíèõ áàêòåð³é, ³ ò³ëüêè ó 2 %
äîñë³äæåíèõ âèä³â ðîñëèí âèÿâëåí³ ³íã³á³òîðè
ãðàìíåãàòèâíèõ áàêòåð³é. Ñïåöèô³êà ä³¿ åô³ð-
íèõ îë³é íà ì³êðîîðãàí³çìè ìîæå çóìîâëþ-
âàòèñÿ ÿê ô³ç³îëîã³ºþ ñàìèõ ì³êðîáíèõ êë³-
òèí, òàê ³ ð³çíèì õ³ì³÷íèì ñêëàäîì îë³é.

ßê âèäíî ³ç äàíèõ òàáë. 1, ðåçóëüòàòè,
îòðèìàí³ ìåòîäîì äèôóç³¿ â àãàð, ñï³âïàäàþòü
ç ðåçóëüòàòàìè, îòðèìàíèìè ìåòîäîì ñåð³é-

íèõ ðîçâåäåíü. Çà äàíèìè ìåòîäó äèôóç³¿ â
àãàð, ãðàìïîçèòèâí³ áàêòåð³¿ áóëè á³ëüø ÷óò-
ëèâèìè äî îë³¿ ìàíóêè, í³æ ãðàìíåãàòèâí³.
Íàéá³ëüø³ ä³àìåòðè çàòðèìêè ðîñòó â³äì³-
÷àëèñÿ ó S. aureus ATCC 25923 (33 ìì) òà

B. subtilis ATCC 6633 (33 ìì). Ä³àìåòðè çà-
òðèìêè ðîñòó êë³í³÷íèõ øòàì³â ñòàô³ëîêîê³â
³ ñòðåïòîêîê³â âàð³þâàëè â³ä 25 äî 30 ìì.

Îäíàê, íåçâàæàþ÷è íà âèñîê³ ïðîòèì³ê-
ðîáí³ âëàñòèâîñò³ îë³¿ ìàíóêè, ìè ââàæàºìî
äîö³ëüíèì ïîäàëüøå âèâ÷åííÿ ìîæëèâîñò³
ï³äâèùåííÿ ¿¿ àêòèâíîñò³, íàñàìïåðåä øëÿõîì
ââåäåííÿ äî ñêëàäó ïðåïàðàò³â íà îñíîâ³ îë³¿
ìàíóêè àíòèá³îòèê³â.

Â³äîìî, ùî åô³ðí³ îë³¿ òà àíòèá³îòèêè ïðî-
ÿâëÿþòü ñèíåðã³çì ó âèãëÿä³ ïîòåíö³þâàííÿ
åôåêò³â ïðîòèì³êðîáíî¿ ä³¿. Îë³¿ ìîíàðäè, áà-
çèë³êà, åâêàë³ïòó, êîð³àíäðó, ëàâàíäè, àçóëåíó
ç óñï³õîì âèêîðèñòîâóþòüñÿ ð³çíèìè àâòîðà-
ìè â êîìïëåêñíîìó ë³êóâàíí³ ³íô³êîâàíèõ îï³-
ê³â [4]. Êð³ì òîãî äîâåäåíî, ùî åô³ðí³ îë³¿ áà-
çèë³êà òà ìîíàðäè ï³äâèùóþòü åôåêòèâí³ñòü
äåÿêèõ àíòèá³îòèê³â, íàïðèêëàä, ñòðåïòîì³öè-
íó òà åðèòðîì³öèíó â 4–10 ðàç³â [4]. Öå ÿâèùå
ìàº ñóòòºâå çíà÷åííÿ äëÿ êë³í³÷íî¿ ïðàêòèêè,
îñê³ëüêè äàº ìîæëèâ³ñòü íå ò³ëüêè ï³äâèùèòè
àêòèâí³ñòü àíòèá³îòèê³â, àëå é çíèçèòè ¿õ äîçó.
Ïðè öüîìó åô³ðí³ îë³¿ ñïðèÿþòü ïîêðàùåííþ

öèòîëîã³÷íî¿ êàðòèíè ðàíîâèõ âèä³ëåíü, ïðè-
ñêîðþþòü ðåïàðàòèâí³ ïðîöåñè â ðàí³, äàþòü
âèðàæåíèé ðàíîçàãîþþ÷èé åôåêò ³ ìîæóòü
áóòè ðåêîìåíäîâàí³ äëÿ âêëþ÷åííÿ â êîìï-
ëåêñíå ë³êóâàííÿ ³íô³êîâàíèõ ðàí.
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Òàáëèöÿ 2. Àíòèáàêòåð³àëüíà àêòèâí³ñòü îë³¿ ìàíóêè â êîìá³íàö³¿  ç àíòèá³îòèêàìè
(ä³àìåòðè çîí

Ïðèì³òêà. Ê (êîíòðîëü) – àêòèâí³ñòü àíòèá³îòèê³â; 1 % – àêòèâí³ñòü êîìá³íàö³¿ àíòèá³î
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Ç ö³ºþ ìåòîþ íàìè îö³íþâàëàñÿ ìîæëè-
â³ñòü ñóì³ñíîãî âèêîðèñòàííÿ îë³¿ ìàíóêè ³ äå-
ÿêèõ àíòèá³îòèê³â. Ðåçóëüòàòè äîñë³äæåííÿ
íàâåäåí³ â òàáë. 2.

Ïî â³äíîøåííþ äî S. aureus óñòàíîâ-
ëåíî ñèíåðã³çì ä³¿ îë³¿ ìàíóêè ç àçèòðî-
ì³öèíîì, öåôóðîêñèìîì, öåôîïåðàçîíîì,
êë³íäàì³öèíîì òà ôóçèäèíîì. Äîñòîâ³ðíå
ï³äâèùåííÿ àêòèâíîñò³ öåôîïåðàçîíó
âèÿâëåíî ùîäî âñ³õ äîñë³äæåíèõ øòàì³â, êð³ì
P. vulgaris ³ P. mirabilis . Îë³ÿ ìàíóêè
ïîòåíö³þº òàêîæ ä³þ öåôîòàêñèìó ïî â³ä-
íîøåííþ äî âñ³õ äîñë³äæåíèõ ãðàìíåãà-
òèâíèõ ì³êðîîðãàí³çì³â. Äîêñèöèêë³í ³
îôëîêñàöèí áóëè åôåêòèâí³øèìè â êîìá³-
íàö³¿ ç îë³ºþ ìàíóêè ùîäî E. coli, K. pneu-
moniae òà P. vulgaris. Ñèíåðã³çì ä³¿ ñïî-
ñòåð³ãàâñÿ ïðè êîìá³íàö³¿ àì³êàöèíó ç îë³ºþ
ìàíóêè ùîäî K. pneumoniae, P. mirabilis òà
P. vulgaris. Åôåêòèâíîþ áóëà òàêîæ êîìá³íà-
ö³ÿ àçèòðîì³öèíó ç îë³ºþ ìàíóêè ïî â³ä-
íîøåííþ äî P. aeruginosa, P. vulgaris òà
P. mirabilis.

Òàêèì ÷èíîì, îäåðæàí³ ðåçóëüòàòè ñâ³ä-
÷àòü ïðî òå, ùî åô³ðíà îë³ÿ ìàíóêè ïðîÿâëÿº
ñèíåðã³çì ä³¿ ç íèçêîþ àíòèá³îòèê³â ïî â³äíî-
øåííþ äî ãðàìïîçèòèâíèõ ³ ãðàìíåãàòèâ-
íèõ çáóäíèê³â îï³êîâî¿ ³íôåêö³¿, ¿¿ êîìá³íàö³¿

ç àçèòðîì³öèíîì, äîêñèöèêë³íîì, öåôîïå-
ðàçîíîì òà öåôîòàêñèìîì ìîæóòü áóòè ðåêî-
ìåíäîâàí³ äëÿ ïîäàëüøîãî âèâ÷åííÿ â ÿêîñò³
êîìïîíåíò³â ë³êàðñüêèõ ôîðì äëÿ ë³êóâàííÿ
ì³ñöåâèõ ³íôåêö³éíèõ ïðîöåñ³â.

Âèñíîâêè

1. Îë³ÿ ìàíóêè âèñîêîàêòèâíà ùîäî
ãðàìïîçèòèâíèõ áàêòåð³é òà ãðèá³â ðîäó
Candida ³ ìàº ïîì³ðíó àêòèâí³ñòü ùîäî
ãðàìíåãàòèâíèõ ôàêóëüòàòèâíî-àíàåðîáíèõ
áàêòåð³é.

  2. Îë³ÿ ìàíóêè ïîòåíö³þº ïðîòèì³êðîáí³
âëàñòèâîñò³ íèçêè àíòèá³îòèê³â, à ñàìå àçè-
òðîì³öèíó, öåôóðîêñèìó, öåôîïåðàçîíó,
äîêñèöèêë³íó ïî â³äíîøåííþ äî ãðàì-
ïîçèòèâíèõ ³ ãðàìíåãàòèâíèõ çáóäíèê³â
îï³êîâî¿ ³íôåêö³¿.

 Ïåðñïåêòèâí³ñòü äîñë³æåííÿ. Ó çâ’ÿçêó ç
âèðàæåíèì ïîñèëåííÿì ä³¿ àíòèá³îòèê³â íà
óìîâíî-ïàòîãåíí³ ì³êðîîðãàí³çìè îë³ÿ ìàíóêè
ìîæå áóòè ðåêîìåíäîâàíà íå ò³ëüêè ÿê

ñàìîñò³éíèé ë³êàðñüêèé ïðåïàðàò, à ³ ÿê
áàçîâèé êîìïîíåíò äëÿ ñòâîðåííÿ íîâèõ
ë³êàðñüêèõ çàñîá³â, ÿê³ ìîæóòü çíàéòè âè-
êîðèñòàííÿ äëÿ ë³êóâàííÿ ðÿäó àñîö³éîâàíèõ
³íôåêö³é.

ТЕОРЕТИЧНА І  ЕКСПЕРИМЕНТАЛЬНА МЕДИЦИНА

ïî  â³äíîøåííþ  äî  åòàëîííèõ  øòàì³â  ì³êðîîðãàí³çì³â çà äàíèìè ìåòîäó  äèôóç³¿  â àãàð
çàòðèìêè  ðîñòó, ìì)

òèê³â ç îë³ºþ ìàíóêè; * ð ≤ 0,05.
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Â.Â. Ìèíóõèí, Í.È. Êîâàëåíêî, Â.Ë. Òêà÷åíêî, À.Â. Ñèðèöà
ÈÇÓ×ÅÍÈÅ ÏÐÎÒÈÌÈÊÐÎÁÍÎÉ ÀÊÒÈÂÍÎÑÒÈ ÝÔÈÐÍÎÃÎ ÌÀÑËÀ ÌÀÍÓÊÈ È Å¨ ÊÎÌÁÈÍÀ-
ÖÈÉ Ñ ÀÍÒÈÁÈÎÒÈÊÀÌÈ Â ÎÒÍÎØÅÍÈÈ ÂÎÇÁÓÄÈÒÅËÅÉ ÎÆÎÃÎÂÎÉ ÈÍÔÅÊÖÈÈ
Â ÎÏÛÒÀÕ IN VITRO

Âûÿâëåí ñèíåðãèçì ïðîòèâîìèêðîáíîãî äåéñòâèÿ ýôèðíîãî ìàñëà ìàíóêè è ðÿäà àíòèáèîòèêîâ
â îòíîøåíèè óñëîâíî-ïàòîãåííûõ ìèêðîîðãàíèçìîâ – âîçáóäèòåëåé îæîãîâîé èíôåêöèè. Óñòà-
íîâëåíî, ÷òî íàèáîëåå ýôôåêòèâíûìè áûëè êîìáèíàöèè ýôèðíîãî ìàñëà ìàíóêè ñ àçèòðîìèöèíîì,
äîêñèöèêëèíîì, öåôîïåðàçîíîì è öåôîòàêñèìîì. Ñäåëàí âûâîä, ÷òî ìàñëî ìàíóêè ìîæåò áûòü
ðåêîìåíäîâàíî íå òîëüêî êàê ñàìîñòîÿòåëüíûé ïðåïàðàò, íî è êàê áàçîâûé êîìïîíåíò äëÿ ñîçäàíèÿ
íîâûõ ëåêàðñòâåííûõ ïðåïàðàòîâ.

Êëþ÷åâûå ñëîâà: îæîãîâàÿ èíôåêöèÿ, ýôèðíîå ìàñëî ìàíóêè, àíòèáèîòèêè.

V.V. Minukhin, N.I. Kovalenko, V.L. Tkachenko, G.V. Siritsa
STUDY OF ANTIBACTERIAL ACTIVITY OF MANUKA ESSENTIAL OIL AND ITS COMBINATION
WITH ANTIBIOTICS  AGAINST CAUSATIVE AGENTS OF BURN INFECTION IN EXPERIMENTS IN VITRO

The antimicrobial synergism of manuka essencial oil is combined with some antibiotics was discovered.
Combinations of manuka essencial oil with azithromycin, doxycycline, cefoperazone and cefotaxime
were demonstrated the highest antimicrobial effect against germs of burn infection. These results suggested
that manuka essential oil can be recommended as self-supporting preparation, as basic component for new
medication creation

Key words: burn infection, manuka essential oil, antibiotics.
Ïîñòóïèëà 27.06.13

ТЕОРЕТИЧНА І  ЕКСПЕРИМЕНТАЛЬНА МЕДИЦИНА



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




