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Ðåôåðàò
Ìåòà. Äîñë³äèòè ä³¿ äåêàñàíó®, ãîðîñòåíó® íà óëüòðà-
ñòðóêòóðó ñòàô³ëîêîê³â, ñàëüìîíåë.
Ìàòåð³àë ³ ìåòîäè. Äîñë³äæåííÿ ïðîâîäèëè íà ðåôåðåíñ-
øòàìàõ S. aureus ATCC 25923, S. typhimurium 03270 òà
êë³í³÷íèõ øòàìàõ S. aureus (n 53), S. typhymurium (n 15).
Âèçíà÷àëè ÷óòëèâ³ñòü ñòàô³ëîêîê³â, ñàëüìîíåë äî äå-
êàñàíó® (ÄÑ®), ãîðîñòåíó® (ÃÑ®) ñòàíäàðòíèì ìåòîäîì
äâîêðàòíèõ ñåð³éíèõ ðîçâåäåíü. Âïëèâ ÄÑ®, ÃÑ® íà óëüò-
ðàñòðóêòóðó áàêòåð³é ïðîâîäèëè çà äîïîìîãîþ åëåêò-
ðîííî¿ ì³êðîñêîï³¿ ç âèêîðèñòàííÿì åëåêòðîííîãî ì³ê-
ðîñêîïó Jeol JEM 100 ÑÕ II (ßïîí³ÿ). Ñòàòèñòè÷íå îïðà-
öþâàííÿ ïðîâîäèëè çà äîïîìîãîþ ïðî´ðàìè Microsoft
Exell 2007.
Ðåçóëüòàòè é îáãîâîðåííÿ. Âèçíà÷àëè ì³í³ìàëüí³ áàê-
òåð³îñòàòè÷í³ êîíöåíòðàö³¿ ÄÑ®, ÃÑ® ùîäî øòàì³â S.
aureus â ïðèñóòíîñò³ ÌÁñÊ, ùî íå ïåðåâèùóâàëè 0, 12
òà 0,19 ìê´/ìë, â³äïîâ³äíî. Áàêòåðèöèäíó ä³þ íà S. aureus
âèçíà÷àëè â ïðèñóòíîñò³ 2,68±0,29 ìê´/ìë. Øòàì S.
typhimurium 03270 âèÿâèâñÿ á³ëüø âèòðèâàëèì äî ä³¿ ÄÑ®,
ÃÑ® áàêòåðèöèäí³ êîíöåíòðàö³¿ íå ïåðåâèùóâàëè
35,94±7,29 ìê´/ìë. Â³äì³ííîñòåé ÷óòëèâîñò³ øòàì³â S.
aureus òà S. typhimurium äî ÄÑ®, ÃÑ® âñòàíîâëåíî íå
áóëî (ð>0,05). Êîíòðîëüí³ çðàçêè S. aureus ìàëè òèïîâó
óëüòðàñòðóêòóðíó îð´àí³çàö³þ. Åëåêòðîííîì³êðîñêîï³÷-
í³ äîñë³äæåííÿ äâîãîäèííîãî âïëèâó áàêòåð³îñòàòè÷íèõ
êîíöåíòðàö³é ÄÑ®, ÃÑ® íà áàêòåð³¿ çàñâ³ä÷èëè ãëèáîê³
ïîøêîäæåííÿ ìîðôîëî´³¿ îñòàíí³õ. Çì³íè óëüòðàñòðóê-
òóðè S. aureus òà S. typhimurium ñóïðîâîäæóâàëèñü ïî-
ë³ìîðô³çìîì êë³òèí, ïîøêîäæåííÿì ¿õ îáîëîíêè, âòðà-
òîþ òèïîâî¿ ñòðóêòóðè, â³äøàðóâàííÿ êë³òèííî¿ ñò³íêè
ç íàñòóïíèì âèõîäîì âì³ñòó ïðîòîïëàçìè, ïðèãí³÷åííÿì
ïîä³ëó êë³òèí, ïîÿâîþ ë³çèñó êë³òèí.
Âèñíîâîê. Àíòèñåïòè÷í³ ë³êàðñüê³ çàñîáè ÄÑ®, ÃÑ®, âè-
ÿâëÿþòü âèñîê³ ïðîòèì³êðîáí³ âëàñòèâîñò³ ùîäî øòà-
ì³â S. aureus, S. typhimurium, íå â³äð³çíÿþ÷èñü çà åôåê-
òèâíèìè áàêòåð³îñòàòè÷íèìè, áàêòåðèöèäíèìè âëàñ-
òèâîñòÿìè (ð>0,05); â áàêòåð³îñòàòè÷íèõ êîíöåíòðà-
ö³ÿõ ÷èíÿòü ãëèáîê³ çì³íè óëüòðàñòðóêòóðè áàêòåð³é.
Êëþ÷îâ³ ñëîâà: äåêàñàí®, ãîðîñòåí®, åëåêòðîííà ì³ê-
ðîñêîï³ÿ, áàêòåð³¿, ñòàô³ëîêîê, ñàëüìîíåëà
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Aim. The research was to study the action of Decasan® and
Horosten® on ultra structure of Staphylococci and Salmonellas.
Material and Methods. The research was carried out on
reference strains of S. aureus ATCC 25923, S. typhimurium
03270 and clinical isolates of S. aureus (n 53), S. typhymurium
(n 15). The sensitivity of Staphylococci and Salmonellas to
Decasan® (DC) and Horosten® (HR) was studied by means of
standard serial dilution method. The influence of DC and HR
on the ultra structure of bacteria was studied by means of
electronic microscopy, using electronic microscope Jeol JEM
100 ÑÕ II (Japan). Statistical analysis was carried out using
Microsoft Excel 2007.
Results and Discussion. Minimal inhibitory concentrations of
DC and HR against strains of S. aureus were found to be lower
than 0,12 òà 0,19 mkg/ml, respectively. Bactericidal action
against S. aureus was found when 2,68±0,29 mkg/ml of
antiseptics were used. S. typhimurium 03270 was found to be
more resistant to DC and HR as their bactericidal concentrations
were lower than 35,94±7,29 mkg/ml. No difference was found
between sensitivity of S. aureus and S. typhimurium to DC and
HR (ð>0,05). Control samples of S. aureus obtained their typical
ultra structure. The electronic research after two hour exposure
to minimal inhibitory concentrations of DC and HR
demonstrated huge morphological damage in bacteria. Changes
of ultra structure in S. aureus and S. typhimurium were
accompanied by cell polymorphism; loss of their typical
structure; damage of their cell wall and its detachment with
further protoplasmic efflux; depression of cell division;
appearance of cells' lysis.
Conclusion. Antiseptic remedies DC and HR demonstrate high
antimicrobial qualities against strains of S. aureus, S.
typhimurium, with no difference in their effective inhibitory and
bactericidal qualities (ð>0,05); their inhibitory concentrations
cause pronounced changes in ultra structure of bacteria.
Key words: Decasan®, Horosten®, electronic microscopy,
bacteria, Staphylococci, Salmonella

Âñòóï
Ñó÷àñí³ àíòèñåïòèêè ìàþòü âèñîêó ïðîòèì³ê-
ðîáíó ä³þ íà áàêòåð³¿, â³ðóñè, ãðèáè òà ³íø³ ãðó-
ïè ì³êðîîð´àí³çì³â. Ïðîòå, ¿õ ìåõàí³çì àíòèì³ê-
ðîáíî¿ åôåêòèâíîñò³ ïîòðåáóº ïîäàëüøîãî âèâ-
÷åííÿ. Íàêîïè÷åíèé çíà÷íèé äîñâ³ä óñï³øíîãî
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çàñòîñóâàííÿ ë³êàðñüêèõ ôîðì äåêàìåòîêñèíó®

äëÿ ïðîô³ëàêòèêè, ë³êóâàííÿ ³íôåêö³éíèõ çàõâî-
ðþâàíü ïîòðåáóº äîñë³äæåííÿ ñóò³ öèõ åôåêò³â.
Â ñó÷àñí³é ìåäè÷í³é ïðàêòèö³ øèðîêî çàñòîñî-
âóþòü àíòèñåïòè÷í³ ë³êàðñüê³ ïðåïàðàòè äåêà-
ñàí®, ãîðîñòåí®, ÿê³ ìàþòü ñâ³é îðèã³íàëüíèé
ñêëàä [1].

Äîñë³äíèêàìè íàâåäåíî äàí³ åôåêòèâíèõ
ì³êðîáîñòàòè÷íèõ, ì³êðîáîöèäíèõ êîíöåíòðà-
ö³é ùîäî çáóäíèê³â çàõâîðþâàíü, âñòàíîâëåíî
âèñîê³ çíåçàðàæóþ÷³ âëàñòèâîñò³ äåêàñàíó®, ãî-
ðîñòåíó®, ¿õ á³îëî´³÷íó áåçïå÷í³ñòü. Â³äîìî, ùî
ìåõàí³çì ä³¿ äåêàìåòîêñèíó®, ÿêèé íàëåæèòü äî
ïîâåðõíåâî àêòèâíèõ ÷åòâåðòèííèõ àìîí³ºâèõ
ñïîëóê, ðåàë³çóºòüñÿ çà ðàõóíîê âçàºìîä³¿ ïðå-
ïàðàòó ç ôîñôàòèäíèìè ãðóïàìè ë³ï³ä³â öèòî-
ïëàçìàòè÷íî¿ ìåìáðàíè ð³çíèõ âèä³â ì³êðîîð-
´àí³çì³â, ïîðóøóþ÷è ¿¿ ïðîíèêí³ñòü. Íåîáõ³äíî
çàçíà÷èòè, ùî àêòóàëüíèì çàëèøàºòüñÿ ðîçøè-
ðåííÿ óÿâëåíü ïðî ìåõàí³çì ä³¿ ë³êàðñüêèõ àí-
òèñåïòè÷íèõ ïðåïàðàò³â ç ä³þ÷îþ ðå÷îâèíîþ äå-
êàìåòîêñèíîì® [2].

Âàæëèâèé íàóêîâèé ³íòåðåñ ïðåäñòàâëÿº
äîñë³äæåííÿ âïëèâó äåêàñàíó® (ÄÑ®), ãîðîñòå-
íó® (ÃÑ®) íà óëüòðàñòðóêòóðó êë³òèí ´ðàìïîçè-
òèâíèõ, ´ðàìíå´àòèâíèõ ì³êðîîð´àí³çì³â. Íàêî-
ïè÷åí³ äàí³, ÿê³ âèñâ³òëþþòü îñîáëèâîñò³ ïðî-
òèì³êðîáíî¿ àêòèâíîñò³ àíòèñåïòèêà äåêàìåòîê-
ñèíó® ùîäî áàêòåð³é, î÷åâèäíî ìîæóòü ïîøè-
ðþâàòèñü íà øèðøó ïîïóëÿö³þ áàêòåð³é. Â³äî-
ìî, ùî ì³êðîáíà êë³òèíà ïðåäñòàâëÿº ñîáîþ
ñêëàäíó äèíàì³÷íó ñèñòåìó, êîìïîíåíòè ÿêî¿
ïîñò³éíî âçàºìîä³þòü ç îòî÷óþ÷èì ñåðåäîâè-
ùåì. Âîäíî÷àñ ³ç äîñë³äæåííÿì áàêòåð³îñòàòè÷-
íèõ, áàêòåðèöèäíèõ âëàñòèâîñòåé àíòèñåïòè÷-
íèõ çàñîá³â íà ì³êðîîð´àí³çìè ñòàíäàðòíèìè
ì³êðîá³îëî´³÷íèìè ìåòîäàìè, âàæëèâî áóëî âè-
çíà÷èòè ìîðôîëî´³÷í³ çì³íè ó áàêòåð³é. Äîñë³-
äæåííÿ âïëèâó àíòèñåïòè÷íèõ ë³êàðñüêèõ çàñî-
á³â íà êë³òèíó ìîæå äîïîìîãòè ðîçêðèòè íîâ³
äàí³ ìåõàí³çì³â àíòèì³êðîáíî¿ ä³¿ íà áàêòåð³¿,
óëüòðàñòðóêòóðí³ çì³íè ¿õ ìîðôîëî´³¿, äîïîâíþ-
þ÷è òàêèì ÷èíîì óÿâëåííÿ ïðî ä³þ ïðåïàðàòó.
Ñó÷àñíèì, âèñîêî³íôîðìàòèâíèì ìåòîäîì, ÿêèé
äîçâîëÿº âèçíà÷èòè óëüòðàñòðóêòóðí³ çì³íè ìîð-
ôîëî´³¿ áàêòåð³é º åëåêòðîííà ì³êðîñêîï³ÿ. [3,
4]. Â íàø ÷àñ äîö³ëüíî ïîãëèáëþâàòè óÿâëåííÿ
ùîäî ä³¿ ÄÑ®, ÃÑ® íà êë³òèíè ´ðàìïîçèòèâíèõ
òà ́ ðàìíå´àòèâíèõ áàêòåð³é. Ç öèõ ïîçèö³é ö³êà-

âèì áóëî äîñë³äèòè çà äîïîìîãîþ åëåêòðîííî¿
ì³êðîñêîï³¿ óëüòðàñòðóêòóðí³ çì³íè ó
Staphylococcus aureus, Salmonella typhimurium,
ÿê³ âèíèêàþòü â ðåçóëüòàò³ ä³¿ íà íèõ ÄÑ®, ÃÑ®.

Ìåòà - äîñë³äæåííÿ ä³¿ äåêàñàíó®, ãîðîñ-
òåíó® íà óëüòðàñòðóêòóðó ñòàô³ëîêîê³â, ñàëüìîíåë.

Ìàòåð³àë ³ ìåòîäè
Äîñë³äæåííÿ ïðîâîäèëè íà ðåôåðåíñ-øòàìàõ S.
aureus ATCC 25923, S. typhimurium 03270, îäåð-
æàíèõ ç ìóçåþ æèâèõ êóëüòóð áàêòåð³îëî´³÷íî¿
ëàáîðàòîð³¿ êàôåäðè ì³êðîá³îëî´³¿ Â³ííèöüêîãî
íàö³îíàëüíîãî ìåäè÷íîãî óí³âåðñèòåòó ³ì. Ì.².
Ïèðîãîâà ÌÎÇ Óêðà¿íè òà êë³í³÷íèõ øòàìàõ S.
aureus (n 53), S. typhymurium (n 15). Â äîñë³äæåí-
í³ çàñòîñîâóâàëè àíòèñåïòè÷í³ ë³êàðñüê³ ïðåïàðà-
òè äåêàñàí® (Decasanum; ðåºñòðàö³éíå ïîñâ³ä÷åí-
íÿ UA/5364/01/01, òåðì³íîì ä³¿ äî 03.01.2017 ð.,
Íàêàç ¹2 ÌÎÇ Óêðà¿íè â³ä 03.01.2012 ð.), ãî-
ðîñòåí® (Horostenum; ðåºñòðàö³éíå ïîñâ³ä÷åííÿ
UA/2048/01/01, òåðì³íîì ä³¿ äî 19.05.2019 ð., Íà-
êàç ¹11 ÌÎÇ Óêðà¿íè â³ä 15.01.2015 ð.).

Äîñë³äæåííÿ ÷óòëèâîñò³ ñòàô³ëîêîê³â,
ñàëüìîíåë ïðîâîäèëè çã³äíî ñòàíäàðòíîãî ìå-
òîäó äâîêðàòíèõ ñåð³éíèõ ðîçâåäåíü, âèçíà÷à-
þ÷è ì³í³ìàëüíó áàêòåð³îñòàòè÷í³ êîíöåíòðàö³¿
(ÌÁñÊ) ïðåïàðàò³â â ìê´/ìë. Áàêòåðèöèäí³ êîí-
öåíòðàö³¿ (ÌÁöÊ) ÄÑ®, ÃÑ® âèçíà÷àëè øëÿõîì
âèñ³âó íà ù³ëüí³ ïîæèâí³ ñåðåäîâèùà [5].

Âèâ÷åííÿ âïëèâó àíòèñåïòè÷íèõ ïðåïà-
ðàò³â íà óëüòðàñòðóêòóðó áàêòåð³é ïðîâîäèëè çà
äîïîìîãîþ åëåêòðîííî¿ ì³êðîñêîï³¿. Ïîïåðåä-
íüî êóëüòóðè S. aureus ATCC 25923, S.
typhimurium 03270 êóëüòèâóâàëè ïðîòÿãîì 24 ãîä
ïðè òåìïåðàòóð³ 37  Ñ íà ì'ÿñî-ïåïòîííîìó à´àð³.
Ï³ñëÿ çàâåðøåííÿ åêñïîçèö³¿ ãîòóâàëè çàâèñè
áàêòåð³é â 10 ìë 0,9 % ðîç÷èí³ íàòð³þ õëîðèäó
â³äïîâ³äíî äî ñòàíäàðòó ìóòíîñò³ (108 ÊÓÎ/ìë).
Äî îäåðæàíèõ çàâèñ³â ì³êðîîð´àí³çì³â äîäàâàëè
ì³í³ìàëüí³ áàêòåð³îñòàòè÷í³ êîíöåíòðàö³¿ ÄÑ®,
ÃÑ®. Òàê, äî êîæíîãî çðàçêà çàâèñó S. aureus
ATCC 25923 ³ S. typhimurium 03270 äîäàâàëè
ÌÁñÊ êîíöåíòðàö³¿ ÄÑ®, ÃÑ®. ×åðåç äâ³ ãîäèíè
åêñïîçèö³¿ ïðîâîäèëè ô³êñàö³þ, çíåâîäíåííÿ òà
âèãîòîâëåííÿ çðàçê³â S. aureus ATCC 25923, S.
typhimurium 03270 äëÿ åëåêòðîííî¿ ì³êðîñêîï³¿.
Äîñë³äæóâàí³ çðàçêè ï³ääàâàëè íå´àòèâíîìó
êîíòðàñòóâàííþ, â ÿêîñò³ êîíòðàñòåð³â âèêîðèñ-
òîâóâàëè 1-2% ðîç÷èíè ôîñôîðíî-âîëüôðàìîâî¿
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êèñëîòè. Ïðè öüîìó îá'ºêòè íàíîñèëè íà ïë³âêó-
ï³äëîæêó êðàïåëüíèì ñïîñîáîì. Äëÿ ïðîâåäåí-
íÿ ïðîñâ³÷óþ÷î¿ åëåêòðîííî¿ ì³êðîñêîï³¿ ïë³â-
êè-ï³äëîæêè ãîòóâàëè ³ç ôîðìâàðó, ¿õ çì³öíþ-
âàëè øëÿõîì íàïèëþâàííÿ âóãëåöþ â âàêóóì³.
Äëÿ çìåíøåííÿ ã³äðîôîáíîñò³ ïë³âîê - ï³äëî-
æîê, îïîðí³ ñ³òêè ç ï³äëîæêàìè ï³ääàâàëè óëüò-
ðàô³îëåòîâîìó îïðîì³íþâàííþ. ßê ïðàâèëî, âè-
êîðèñòîâóâàëè îïîðí³ ñ³òêè 200-300 mesh [6, 7].

Äîñë³äæåííÿ ïðîâîäèëè ç âèêîðèñòàííÿì
åëåêòðîííîãî ì³êðîñêîïó Jeol JEM 100 ÑÕ II
(ßïîí³ÿ) ç ïåðåâåäåííÿì çîáðàæåííÿ ó öèôðî-
âèé ôîðìàò òà êîìï'þòåðíèì àíàë³çîì îòðèìà-
íèõ çí³ìê³â. Íà óñ³õ åëåêòðîíî´ðàìàõ âêàçàíî
çá³ëüøåííÿ, ïðè ÿêîìó ïðîâîäèëàñü ôîòîçéîìêà.

Âèçíà÷åííÿ óëüòðàñòðóêòóðíèõ çì³í ïðî-
âîäèëè â ïîð³âíÿíí³ ç êîíòðîëüíèìè çðàçêàìè
S. aureus ATCC 25923, S. typhimurium 03270, ÿê³
íå ï³ääàâàëè ä³¿ ë³êàðñüêèõ àíòèñåïòè÷íèõ ïðå-
ïàðàò³â. Äëÿ îá'ºêòèâíî¿ îö³íêè ñòóïåíÿ äîñòî-
â³ðíîñò³ îòðèìàíèõ ðåçóëüòàò³â äîñë³äæåííÿ âè-
êîðèñòàíî âàð³àö³éíî-ñòàòèñòè÷íèé ìåòîä àíà-
ë³çó ³ç çàñòîñóâàííÿì ïàêåòó ñòàòèñòè÷íèõ ïðî-
´ðàì "Microsoft Excel - 2013" i "Statistica-6.0".
Ñòàòèñòè÷íó îáðîáêó îäåðæàíèõ ÷èñëîâèõ äà-
íèõ ïðîâîäèëè, îá÷èñëþþ÷è ñåðåäí³ àðèôìå-
òè÷í³ çíà÷åííÿ (Ì), ñåðåäíþ ïîõèáêó ñåðåäíüî¿
àðèôìåòè÷íî¿ (m), ñåðåäíþ ïîõèáêó (t), äîñòî-
â³ðí³ñòü ð³çíèö³ ðåçóëüòàò³â (ð) [8].

Ðåçóëüòàòè é îáãîâîðåííÿ
Äîñë³äæåííÿì âñòàíîâëåíî âèñîêó ÷óòëèâ³ñòü
ìóçåéíèõ òà êë³í³÷íèõ øòàì³â çîëîòèñòîãî ñòà-
ô³ëîêîêó, ñàëüìîíåë äî ë³êàðñüêèõ çàñîá³â ÄÑ®,
ÃÑ® (ðèñ. 1).

Òàê, âèçíà÷àëè áàêòåð³îñòàòè÷íó ä³þ
ÄÑ®, ÃÑ® íà S. aureus ATCC 25923 â ïðèñóòíîñò³
ÌÁñÊ, ùî íå ïåðåâèùóâàëè 0, 12 òà 0,19 ìê´/ìë,
â³äïîâ³äíî. Áàêòåðèöèäíà ä³ÿ äîñë³äæóâàíèõ
ïðåïàðàò³â íà S. aureus ATCC 25923 íå ïåðåâè-
ùóâàëà 1,95 ìê´/ìë. Øòàì S. typhimurium 03270
âèÿâèâñÿ á³ëüø âèòðèâàëèì äî ä³¿ ÄÑ®, ÃÑ®. Íà
ï³äñòàâ³ äîñë³ä³â äîâåäåíî âèñîêó ÷óòëèâ³ñòü
êë³í³÷íèõ øòàì³â çîëîòèñòîãî ñòàô³ëîêîêó äî
öèõ àíòèñåïòèê³â. Â³äì³ííîñò³ ÷óòëèâîñò³ êë³-
í³÷íèõ ³çîëÿò³â S. aureus äî ÄÑ®, ÃÑ® íå âñòà-
íîâëåíî (òàáë. 1; ð >0,05). Êë³í³÷í³ øòàìè S.
typhimurium ïðîÿâëÿëè îäíàêîâó ÷óòëèâ³ñòü äî
ÄÑ®, ÃÑ® (ð>0,05).

Â ðåçóëüòàò³ åëåêòðîííîì³êðîï³÷íîãî äî-
ñë³äæåííÿ ìîðôîëî´³¿ áàêòåð³é âñòàíîâëåíî, ùî
êîíòðîëüí³ çðàçêè S. aureus ìàëè òèïîâó óëüò-
ðàñòðóêòóðíó îð´àí³çàö³þ, ïðèòàìàííó äàíîìó
âèäó. Íà åëåêòðîíî´ðàìàõ âèçíà÷àëè êîêîïîä³á-
íó ôîðìó áàêòåð³é, ïðèòàìàííó ïîòîâùåíó òðè-
øàðîâó êë³òèííó ñò³íêó. Ó ïîë³ çîðó âèçíà÷àëè
â³ä 5-10 áàêòåð³é, ÿê³ çíàõîäèëèñü â ñòàä³¿ ïîä³ëó
(ðèñ. 2, à).

Äîñë³äæåííÿì âïëèâó àíòèñåïòèê³â íà

Ðèñ. 1
Ïðîòèì³êðîáíà ä³ÿ äåêàñàíó®, ãîðîñòåíó® íà S. aureus ATCC 25923, S. typhimurium 03270

Äåêàñàí® Ãîðîñòåí® 
Ì³êðîîðґàí³çìè Ê³ëüê³ñòü 

шòàì³â ÌÁñÊ 
ìêґ/ìë 

ÌÁцÊ 
ìêґ/ìë 

ÌÁñÊ 
ìêґ/ìë 

ÌÁцÊ 
ìêґ/ìë 

S. aureus 53 1,31±0,14 2,68±0,29 1,01±0,1* 2,44±0,33* 
S. typhimurium 16 18,75±3,52 35,94±7,29 13,66±1,95* 25,87±4,26* 

Òàáëèöÿ 1
×óòëèâ³ñòü êë³í³÷íèõ øòàì³â S. aureus ATCC 25923; S. typhimurium 03270 äî äåêàñàíó® òà ãîðîñòåíó®

* - ð>0,05 ó ïîð³âíÿíí³ ³ç äåêàñàíîì®
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óëüòðàñòðóêòóðó S. aureus ATCC 25923 çàô³êñó-
âàëè âòðàòó òèïîâî¿ áóäîâè áàêòåð³éíî¿ êë³òèíè.
Â ïîë³ çîðó â³äì³÷àëè ëèøå äî òðüîõ êë³òèí, âî-
íè çíàõîäèëèñü íà ñòàä³¿ íåçàâåðøåíîãî ïîä³ëó,
ùî ñâ³ä÷èëî ïðî çíèæåííÿ ðåïðîäóêö³¿ çîëîòèñ-
òîãî ñòàô³ëîêîêà â ïðèñóòíîñò³ áàêòåð³îñòàòè÷-
íèõ êîíöåíòðàö³é äåêàñàíó®. Çà ðàõóíîê äåêà-
ìåòîêñèíó®, ùî ì³ñòèòüñÿ â ÄÑ®, âèíèêàëà ïåâíà
äåçà´ðå´àö³ÿ åêçîïîë³ñàõàðèäíîãî ìàòðèêñó, ùî
ñïðèÿëî â³äîêðåìëåííþ êë³òèí òà ¿õ ðåîð´àí³-
çàö³¿ íà äð³áí³ø³ êëàñòåðè (ðèñ. 2, á).

Â îêðåìèõ âèïàäêàõ âèçíà÷àëè àíòèì³ê-
ðîáíó ä³þ ÄÑ® ó âèãëÿä³ ïîðóøåííÿ ö³ëîñíîñò³
êë³òèííî¿ ñò³íêè áàêòåð³é ç âèõîäîì öèòîïëàçìè
ðàçîì ³ç ´åíåòè÷íèì ìàòåð³àëîì, ùî â í³é ì³ñ-
òèâñÿ, ç êë³òèíè ñòàô³ëîêîêà â îòî÷óþ÷å ñåðå-
äîâèùå. Â ðåçóëüòàò³ ä³¿ áàêòåð³îñòàòè÷íèõ êîí-
öåíòðàö³é ÄÑ® â³äì³÷àëè ïîÿâó êë³òèí êîêîïî-
ä³áíî¿ ôîðìè, ÿê³ âòðà÷àëè òèïîâó êóëÿñòó ôîð-
ìó. Ðåºñòðóâàëè ìîðôîëî´³÷í³ çì³íè êë³òèíè ó
âèãëÿä³ ñòîíøåííÿ îáîëîíêè. Êë³òèííà îáîëîí-
êà áàêòåð³é ïîãàíî êîíòóðóâàëàñü, â ïîð³âíÿíí³
ç âèõ³äíîþ êóëüòóðîþ. Â ïðîåêö³¿ êë³òèí áàêòå-
ð³é ðåºñòðóâàëè âîãíèùà ïðîñâ³òó, ÿê³ ìàëè
îâàëüíó ôîðìó, áóëè ïîä³áíèìè äî çîí ë³çèñó.
Âèçíà÷àëè îçíàêè ï³äâèùåííÿ åëåêòðîííî¿
ù³ëüíîñò³ ³ ÷àñòêîâó ãîìî´åí³çàö³þ öèòîïëàçìè,
¿¿ â³äõîäæåííÿ â³ä êë³òèííî¿ ñò³íêè áàêòåð³éíî¿
êë³òèíè (ðèñ. 2, á).

Ó ðåçóëüòàò³ ä³¿ ÃÑ® íà êë³òèíè ñòàô³ëî-

êîêà âñòàíîâëåíî ð³çêå çìåíøåííÿ ê³ëüêîñò³ êë³-
òèí, çäàòíèõ äî ïîä³ëó, äåÿêå çá³ëüøåííÿ åëåêò-
ðîííî¿ ù³ëüíîñò³ â ä³ëÿíö³ íóêëåî¿äà åëåêòðîí-
íî-ù³ëüíîãî ìàòåð³àëó (àãëîìåðàòó), íå÷³òê³ñòü
êë³òèííî¿ ñò³íêè. Òàê³ çì³íè ïðèòàìàíí³ äëÿ áàê-
òåð³é, ÿê³ çíàõîäèëèñü â ñòàí³ ñïîêîþ (ðèñ. 3, à).

Ó ðåçóëüòàò³ ä³¿ ÌÁñÊ ÃÑ®, òàê çâàíå
"çìîðùåííÿ" áàêòåð³éíî¿ êë³òèíè. Ñâ³ä÷åííÿì
öüîãî áóëà ïîÿâà äð³áíèõ åíäîöèòîë³òè÷íèõ âå-
çèêóë, ùî âêàçóâàëî íà âèðàæåí³ ïîðóøåííÿ ïå-
ðèïëàçìàòè÷íîãî ïðîñòîðó. Òàê³ çì³íè âèíèêàëè
â ðåçóëüòàò³ â³äõîäæåííÿ öèòîïëàçìè â³ä êë³òèí-
íî¿ ñò³íêè ñòàô³ëîêîêà ï³ä ä³ºþ ÃÑ®. Íà åëåêò-
ðîíîãðàì³ ÷³òêî â³çóàë³çóâàëè íåð³âíó ïîâåðõíþ
êë³òèííî¿ ñò³íêè áàêòåð³é, ùî ìàëà õâèëÿñòó
ôîðìó (ðèñ. 3, á).

Íà ïîøêîäæåííÿ áàêòåð³é âêàçóâàëè îç-
íàêè âòðàòè êëàñè÷íî¿ êîêîïîä³áíî¿ ôîðìè S.
aureus ATCC 25923. Âèçíà÷àëè äåôîðìàö³þ
îêðåìèõ êë³òèí, ÿê³ íàáóâàëè îâàëüíî¿, ç òåíäåí-
ö³ºþ äî âèäîâæåííÿ îäíîãî ç ïîëþñ³â, ôîðìè.
Ïåðåâàæíà á³ëüø³ñòü êë³òèí âòðà÷àëè ñâîþ ö³-
ë³ñí³ñòü, ïðî ùî ñâ³ä÷èëè îçíàêè âèõîäó öèòî-
ïëàçìè ç êë³òèíè ó âèãëÿä³ íå÷³òêèõ, ðîçïîâñþ-
äæåíèõ ñëàáîåëåêòðîííîù³ëüíèõ àìîðôíèõ ìàñ
â ïîë³ çîðó. Çðîñòàííÿ øîðñòêîñò³ ïîâåðõí³ îêðå-
ìèõ êë³òèí ñòàô³ëîêîêà, ïîÿâà àìîðôíèõ ìàñ ìî-
æóòü áóòè ïîâ'ÿçàí³ ç ïåðôîðàö³ºþ êë³òèííî¿
ñò³íêè ³ ïîñë³äóþ÷èì âèâ³ëüíåííÿì ³íòðàöåëþ-
ëÿðíîãî âì³ñòó â ðåçóëüòàò³ äåôîðìàö³¿, ñòîí-

à                                                                                                          á
Ðèñ. 2

Åëåêòðîííà ì³êðîñêîï³ÿ. Âïëèâ äåêàñàíó® íà óëüòðàñòðóêòóðó S. aureus;
à) êîíòðîëüíà êóëüòóðà S. aureus ATCC 25923;

á) S. aureus ATCC 25923 ï³ñëÿ ä³¿ ÌÁñÊ äåêàñàíó® ïðîòÿãîì 2 ãîä: 1 - âèõ³ä öèòîïëàçìè ç êë³òèíè; 2 - êë³òèíà ç³
çì³íåíîþ ôîðìîþ; 3 - çá³ëüøåííÿ ïåðèïëàçìàòè÷íîãî ïðîñòîðó
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øåííÿ êë³òèííî¿ ñò³íêè (ðèñ. 3, à).
Ó ðåçóëüòàò³ ä³¿ áàêòåð³îñòàòè÷íèõ êîí-

öåíòðàö³é ÄÑ®, ÃÑ® âèíèêàëî ïîðóøåííÿ ô³çè÷-
íî¿ ö³ë³ñíîñò³ áàêòåð³éíî¿ êë³òèíè. Àíòèñåïòèêè
ñïðè÷èíÿëè çì³íè îáîëîíêè ñòàô³ëîêîêà, âèêëè-
êàëè äåñòàá³ë³çàö³þ ìåìáðàíè, ï³äâèùóâàëè ¿¿
ïðîíèêí³ñòü äëÿ ð³äèí, â ðåçóëüòàò³ ÷îãî â³äáó-
âàëàñü ïàñèâíà âòðàòà êë³òèíîþ æèòòºâî âàæ-
ëèâèõ âíóòð³øíüîêë³òèííèõ êîìïîíåíò³â (³îíè,
ÀÒÔ, íóêëå¿íîâ³ êèñëîòè, öóêðó, ôåðìåíòè, àì³-
íîêèñëîòè). Âèâ÷åííÿ çà äîïîìîãî åëåêòðîííî¿
ì³êðîñêîï³¿ ìîðôîëî´³¿ S. typhimurium ïîêàçàëî
òèïîâó äëÿ äàíèõ ì³êðîîð´àí³çì³â óëüòðàñòðóê-

òóðíó áóäîâó êîíòðîëüíèõ çðàçê³â S. typhimurium
03270. Â ÷àñòèíè êë³òèí âèçíà÷àëè ðîçøèðåííÿ
ïåðèïëàçìàòè÷íîãî ïðîñòîðó íà ïîëþñàõ ç íà-
ÿâí³ñòþ â íüîìó àìîðôíî¿ ðå÷îâèíè, ùî áóëî
ñâ³ä÷åííÿì åêñêðåö³¿ âòîðèííèõ ìåòàáîë³ò³â
(ðèñ. 4, à).

Ó ñàëüìîíåë â ïðèñóòíîñò³ áàêòåð³îñòà-
òè÷íî¿ êîíöåíòðàö³¿ ÄÑ® ñïîñòåð³ãàëè ÷àñò³ çì³-
íè â îáîëîíö³ ó âèãëÿä³ âèïèí³â, ç ï³äâèùåíîþ
åëåêòðîííîþ ù³ëüí³ñòþ âíóòð³øíüîãî øàðó â
ïîð³âíÿíí³ ³ç ñàëüìîíåëàìè, ÿê³ íå ï³ääàâàëè ä³¿
àíòèñåïòèê³â. Â îêðåìèõ âèïàäêàõ âèçíà÷àëè
êë³òèíè ç õàðàêòåðíèìè ñå´ìåíòàðíèìè çì³íàìè

à                                                                                                          á
Ðèñ. 3

Åëåêòðîííà ì³êðîñêîï³ÿ. S. aureus ATCC 25923 ï³ñëÿ ä³¿ ÌÁñÊ ãîðîñòåíó® ïðîòÿãîì 2 ãîä (à, á).
1 - óù³ëüíåííÿ íóêëåî¿äó; 2 - â³äõîäæåííÿ öèòîïëàçìè â³ä êë³òèííî¿ ñò³íêè; 3 - âèâ³ëüíåííÿ ³íòðàöåëþëÿðíîãî

âì³ñòó êë³òèíè; 4 - ïîðóøåííÿ ãëàäêî¿ ïîâåðõí³ áàêòåð³éíî¿ êë³òèíè

à                                                                                                          á
Ðèñ. 4

Åëåêòðîííà ì³êðîñêîï³ÿ. Âïëèâ äåêàñàíó® íà óëüòðàñòðóêòóðó S. typhimurium 03270.
à) êîíòðîëüíà êóëüòóðà;

 á) ï³ñëÿ ä³¿ ÌÁñÊ äåêàñàíó® ïðîòÿãîì 2 ãîä : 1 - àêòèâíèé ïîä³ë êë³òèí; 2 - çì³íà ôîðìè êë³òèíè, çì³íè îáîëîíêè ç
â³äøàðóâàííÿì â³ä öèòîïëàçìè; 3 - íå÷³òê³ñòü êðà¿â áàêòåð³é; 4 - åêñòðàöåëþëÿðíèé âèõ³ä öèòîïëàçìè
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îáîëîíêè, ç âòðàòîþ òèïîâî¿ äëÿ íå¿ ÷³òêî¿ ñòðóê-
òóðè. Â ðåçóëüòàò³ ä³¿ àíòèñåïòè÷íîãî ë³êàðñü-
êîãî ïðåïàðàòó ÄÑ® íà S. typhimurium 03270 ïðî-
òÿãîì äâîõ ãîäèí âñòàíîâëåíî åëåêòðîííîì³ê-
ðîñêîï³÷í³ îçíàêè âèðàæåíî¿ çì³íè ôîðìè, ðîç-
ì³ð³â êë³òèí òà îñîáëèâ³ çì³íè îáîëîíêè, ÿêà â
äåÿêèõ êë³òèí ìàëà õâèëÿñòó ôîðìó ³ äåùî â³ä-
øàðîâóâàëàñü â³ä öèòîïëàçìè. Ðåºñòðóâàëè íå-
÷³òê³ñòü êðà¿â áàêòåð³é, åêñòðàöåëþëÿðíèé âèõ³ä
öèòîïëàçìè â ðåçóëüòàò³ ïîðóøåííÿ ö³ë³ñíîñò³
áàêòåð³éíèõ êë³òèí (ðèñ. 4, á).

Ó ïðèñóòíîñò³ 31,25 ìê´/ìë ÃÑ®, ùî â³ä-
ïîâ³äàëî ÌÁñÊ ïðåïàðàòó, ðåºñòðóâàëè ÷³òê³ çì³-
íè óëüòðàñòðóêòóðè áàêòåð³é. Â îêðåìèõ êë³òèí
âèçíà÷àëè îçíàêè ë³çèñó. Âñòàíîâëåíî ïîë³ìîð-
ô³çì ðîçì³ð³â áàêòåð³é, çóñòð³÷àëè îâî¿äí³, ïî-
äîâæåí³ ïàëè÷êîïîä³áí³ ôîðìè. Â îñòàíí³õ ìîæ-
íà áóëî ðîçð³çíèòè ïî÷àòêîâ³ îçíàêè ôîðìóâàííÿ
ïåðåòèíîê, àëå òèïîâîãî á³íàðíîãî ïîä³ëó íå â³ä-
ì³÷àëè, ùî âêàçóâàëî íà ð³çêå ãàëüìóâàííÿ ïðî-
öåñó ðîçìíîæåííÿ ñàëüìîíåë (ðèñ. 5).

Ñïîñòåð³ãàëè ñóòòºâ³ çì³íè êë³òèííî¿
ñò³íêè íà çíà÷íèõ ä³ëÿíêàõ ó âèãëÿä³ íå÷³òêî¿ áó-
äîâè, â³äøàðóâàííÿ â³ä öèòîïëàçìàòè÷íî¿ ìåìá-
ðàíè. Ï³ñëÿ ä³¿ âêàçàíî¿ êîíöåíòðàö³¿ ÃÑ® ñïî-
ñòåð³ãàëè çì³íè ñóáì³êðîñêîï³÷íî¿ ñòðóêòóðè
öèòîïëàçìè ó âèãëÿä³ çá³ëüøåííÿ ïåðèïëàçìà-
òè÷íîãî ïðîñòîðó, ïîÿâè õâèëÿñòî¿ ïîâåðõí³ áàê-
òåð³éíèõ êë³òèí. Òàê³ çì³íè ñïîñòåð³ãàëè îäíî-
÷àñíî â ð³çíèõ ä³ëÿíêàõ áàêòåð³éíî¿ êë³òèíè, áà-
ãàòüîõ êë³òèíàõ, ùî âêàçóâàëî íà ¿õ ÷óòëèâ³ñòü

äî ïðåïàðàòó ÃÑ®. Öèòîïëàçìà íà öüîìó òë³ ìàëà
âèðàæåíèé ñòðîêàòèé ìàëþíîê çà ðàõóíîê íå-
ð³âíîì³ðíîãî ðîçïîä³ëó îðãàíåë. Çîíà íóêëåî¿äó
â á³ëüøîñò³ ñàëüìîíåë áóëà ñëàáî â³çóàë³çîâàíà.
Â áàãàòüîõ êë³òèíàõ ñïîñòåð³ãàëè âîãíèùåâèé
ë³çèñ ç óòâîðåííÿì îâàëüíèõ ä³ëÿíîê ïðîñâ³ò-
ëåííÿ öèòîïëàçìè. Â îêðåìèõ êë³òèíàõ áàêòåð³é
âèçíà÷àëè êðóïíîâîãíèùåâèé ë³çèñ. Êë³òèíè
ñàëüìîíåë âòðà÷àëè åëåêòðîííó ù³ëüí³ñòü, íà-
áóâàþ÷è ôîðìè "ò³íåé" êë³òèí. Ó ÷àñòèíè áàê-
òåð³éíèõ êë³òèí ðåºñòðóâàëè åëåêòðîííî-ù³ëüí³
àãëîìåðàòè (ðèñ. 5).

Ðåçóëüòàòè åëåêòðîííîì³êðîñêîï³÷íèõ
äîñë³äæåíü çàñâ³ä÷èëè ãëèáîê³ ïîøêîäæåííÿ
ñòðóêòóðíî-ôóíêö³îíàëüíèõ êîìïëåêñ³â S.
typhimurium â ðåçóëüòàò³ âèðàæåíî¿ áàêòåð³îñòà-
òè÷íî¿ ä³¿ ÃÑ® (31,25 ìê´/ìë). Çàðåºñòðîâàíî ïî-
øêîäæåííÿ ö³ë³ñíîñò³ êë³òèííî¿ îáîëîíêè, ÿêà
ìàëà íåð³âíîì³ðíèé âèãëÿä ç ä³ëÿíêàìè ðîçðèâ³â
òà âèõîäîì öèòîïëàçìè íàçîâí³ (ðèñ. 5, á).

Âèñíîâêè
1. Àíòèñåïòè÷í³ ë³êàðñüê³ çàñîáè äåêàñàí®, ãî-
ðîñòåí® ïðîÿâëÿþòü âèñîê³ ïðîòèì³êðîáí³ âëàñ-
òèâîñò³ ùîäî ìóçåéíèõ òà êë³í³÷íèõ øòàì³â S.
aureus, S. typhimurium, íå â³äð³çíÿþ÷èñü çà åôåê-
òèâíèìè áàêòåð³îñòàòè÷íèìè, áàêòåðèöèäíèìè
âëàñòèâîñòÿìè (ð>0,05).
2. Äåêàñàí®, ãîðîñòåí® â áàêòåð³îñòàòè÷í³é êîí-
öåíòðàö³¿ ÷èíÿòü ãëèáîê³ çì³íè óëüòðàñòðóêòóðè
áàêòåð³éíèõ êë³òèí ñòàô³ëîêîê³â, ñàëüìîíåë. Çì³-

à                                                                                                          á
Ðèñ. 5

Åëåêòðîííà ì³êðîñêîï³ÿ. S. typhimurium 03270 ï³ñëÿ ä³¿ ÌÁñÊ ãîðîñòåíó® ïðîòÿãîì 2 ãîä.
1 - ïîë³ìîðô³çì, ãàëüìóâàííÿ á³íàðíîãî ïîä³ëó; 2 - çá³ëüøåííÿ ïåðèïëàçìàòè÷íîãî ïðîñòîðó; 3 - âîãíèùåâèé ë³çèñ; 4

- ïîøêîäæåííÿ ö³ë³ñíîñò³ êë³òèííî¿ îáîëîíêè
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íè óëüòðàñòðóêòóðè S. aureus ATCC 25923 òà S.
typhimurium 03270, ùî âèíèêàþòü â ðåçóëüòàò³ ä³¿
äåêàñàíó®, ãîðîñòåíó® ïðèâîäÿòü äî ïîë³ìîðô³ç-
ìó êë³òèí, ïîøêîäæåííÿ ¿õ îáîëîíêè, âòðàòè òè-
ïîâî¿ ñòðóêòóðè, äî â³äøàðóâàííÿ êë³òèííî¿ ñò³íêè,
ïðèãí³÷åííÿ ïîä³ëó êë³òèí, ïîÿâè ë³çèñó êë³òèí.
3. Â³äì³ííîñò³ ó ä³¿ ïðåïàðàòó íà ñòàô³ëîêîê,
ñàëüìîíåëó áàêòåð³¿ ïîëÿãàº â òîìó, ùî â ñòàô³-
ëîêîêà ïîïåðåäí³ ìîðôîëî´³÷í³ çì³íè îáîëîíêè
ìåíø âèðàæåí³. Ïðîòå, ÷àñò³øå â³äáóâàºòüñÿ
ðîçðèâ îáîëîíêè ç íàñòóïíèì âèõîäîì âì³ñòó
ïðîòîïëàçìè ó ñòàô³ëîêîêà óëüòðàñòðóêòóðí³
çì³íè ìàþòü á³ëüø àëüòåðíàòèâíèé õàðàêòåð. Ó
ñàëüìîíåë ðîçøèðåííÿ ïåðèïëàçìàòè÷íîãî
ïðîñòîðó ïåðåäóº â³äøàðóâàííþ îáîëîíêè, â³ä-
áóâàºòüñÿ ñå´ìåíòàðíà âòðàòà òèïîâî¿ ñòðóêòóðè.
Ä³ÿ äåêàñàíó®, ãîðîñòåíó® íà ñàëüìîíåëè, ñóïðî-
âîäæóºòüñÿ ´ðàäóéîâàíèì åôåêòîì, îñê³ëüêè â
÷èñò³é êóëüòóð³ îêðåì³ êë³òèíè ïåðåáóâàþòü íà
ð³çíèõ ôàçàõ ðîçâèòêó.

Ë³òåðàòóðà
1. Pal³y G.K., Koget T.O., Paliy V.G. et. al. Antiseptics in

prophylaxis and treatment of infection. K.: Zdorov'ya,
1997. - 201 p. Ukrainian (Ïàë³é Ã.Ê., Êîãåò Ò.Î., Ïàë³é
Â.Ã. òà ñï³âàâò. Àíòèñåïòèêè â ïðîô³ëàêòèö³ ³ ë³êóâàíí³
³íôåêö³é. Ê.: Çäîðîâ'ÿ, 1997. - 201 ñ).

2. Pal³y G.K., Nazarchuk O.A., Gonchar O.O. et. al. The
research of physical and chemical, antimicrobial qualities
of "decamethoxin®" remedy. Medychna I klinichna
khimiya 2016; 18, (1): 36-44. Ukrainian (Ã.Ê. Ïàë³é, Î.À.

Íàçàð÷óê, Î.Î. Ãîí÷àð òà ñï³âàâ. Äîñë³äæåííÿ ô³çèêî-
õ³ì³÷íèõ, àíòèì³êðîáíèõ âëàñòèâîñòåé ë³êàðñüêîãî
ïðåïàðàòó äåêàìåòîêñèíó®. Ìåäè÷íà òà êë³í³÷íà õ³ì³ÿ
2016; 18 (1): 36-44).

3. Jung W, Koo H, Kim K, Shin S, Kim S, Park Y : Antibacterial
Activity and Mechanism of Action of the Silver Ion in
Staphylococcus aureus and Escherichia coli. American
Society for Microbiology 2008, 74 (7), 2171-2178.

4. Castillo J, Clape’s P, Infante M. et al. : Comparative study
of the antimicrobial activity of bis(Na-caproyl-L-arginine)-
1,3-propanediamine dihydrochloride and chlorhexidine
dihydrochloride against Staphylococcus aureus and
Escherichia coli. Journal of Antimicrobial Chemotherapy,
2006, 57, 691-698.

5. Nekrasova L.S., Svyta V.M., Glushkevych T.G. et al.
Determination of microorganisms' sensitivity to
antibacterial medicines: methodological guidelines MV
9.9.5 - 143. K.; 2007. - 74 p. Ukrainian (Íåêðàñîâà Ë.Ñ.,
Ñâèòà Â.Ì., Ãëóøêåâè÷ Ò.Ã. òà ñï³âàâò. Âèçíà÷åííÿ ÷óò-
ëèâîñò³ ì³êðîîðãàí³çì³â äî àíòèáàêòåð³àëüíèõ ïðåïàðà-
ò³â: ìåòîäè÷í³ âêàç³âêè ÌÂ 9.9.5-143. Ê.; 2007.-74 ñ.)

6. Dykstra MJ, Reuss LE Biological electron microscopy:
theory, techniques, and troubleshooting, Springer US,
2003, 2nd ed., 535 p.

7. Sarkisova D.S., Petrova Yu.L. Microscopy Technique:
Guideline for doctors and laboratory assistants. M.:
Medicina, 1996. - 544. Russian (Ñàðêèñîâà Ä.Ñ., Ïåðîâà
Þ.Ë. Ìèêðîñêîïè÷åñêàÿ òåõíèêà: Ðóêîâîäñòâî äëÿ
âðà÷åé è ëàáîðàíòîâ. Ì.: Ìåäèöèíà, 1996. - 544 ñ.).

8. Yunkerov V.I., Grigorjev S.G., Rezvantsev M.V.
Mathematical and statistical data processing of medical
researches. SPb.: VMeedA, 2011. - 318 p. (Þíêåðîâ Â.È.,
Ãðèãîðüåâ Ñ.Ã., Ðåçâàíöåâ Ì.Â. Ìàòåìàòèêî-ñòàòèñòè-
÷åñêàÿ îáðàáîòêà äàííûõ ìåäèöèíñêèõ èññëåäîâàíèé.
ÑÏá.: ÂÌååäÀ, 2011. - 318 ñ.)



<<
  /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
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


