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Äàíà ðîáîòà º ôðàãìåíòîì íàóêîâî-äîñë³äíî¿ 
ðîáîòè ëàáîðàòîð³¿ ïðîô³ëàêòèêè êðàïëèííèõ ³í-
ôåêö³é ÄÓ «²Ì² ÍÀÌÍ» «Á³îëîã³÷í³ îñíîâè ðîçðîá-
êè ñèíá³îòè÷íèõ êîìïëåêñ³â çà óìîâ çàñòîñóâàííÿ 
åëåêòðîìàãí³òíèõ é óëüòðàçâóêîâèõ õâèëü», ¹ äåðæ-
ðåºñòðàö³¿ 0113U001517.

Âñòóï. Ïðîá³îòè÷í³ ïðåïàðàòè ðîçãëÿäàþòüñÿ 
íàéá³ëüø ïåðñïåêòèâíèìè çàñîáàìè ïðîòè àíòèá³-
îòèêîðåçèñòåíòíèõ ñóáïîïóëÿö³é ïàòîãåííèõ áàêòå-
ð³é. Âîíè çíàìåíóþòü ïî÷àòêîâèé åòàï ï³äâèùåííÿ 
åôåêòèâíîñò³ åò³îòðîïíî¿ òåðàï³¿. Ïîêè ùî ïðîá³îòè-
êè çíà÷íî óñòóïàþòü çà åôåêòèâí³ñòþ ïðîòèì³êðîá-
íèì çàñîáàì, ïðîòå âîíè ìîæóòü ïðîÿâëÿòè ³íøèé 
ìåõàí³çì âïëèâó íà æèòòºä³ÿëüí³ñòü ïàòîãåííèõ áàê-
òåð³é.

Äëÿ êîðåêö³¿ äèñá³îòè÷íèõ ñòàí³â óðîãåí³òàëüíî-
ãî ³ òðàâíåâîãî òðàêò³â íàé÷àñò³øå âèêîðèñòîâóþòü-
ñÿ ïðîá³îòèêè, äî ñêëàäó ÿêèõ âõîäÿòü ëàêòîáàöèëè. 
Ùî ñòîñóºòüñÿ çàñòîñóâàííÿ ïðîá³îòèê³â íà îñíîâ³ 
ëàêòîáàöèë äëÿ â³äíîâëåííÿ íîðìîôëîðè âåðõí³õ 
äèõàëüíèõ øëÿõ³â, òî òàêèõ â³äîìîñòåé â äîñòóïí³é 
íàì ë³òåðàòóð³ ìè íå çóñòð³ëè, õî÷à ëàêòîáàöèëè â³ä-
íîñÿòüñÿ äî îáë³ãàòíèõ ïðåäñòàâíèê³â ì³êðîôëîðè 
ëþäèíè òà á³ëüøîþ ÷è ìåíøîþ ì³ðîþ ïðèñóòí³ â óñ³õ 
â³äêðèòèõ ïîðîæíèíàõ îðãàí³çìó. ¯õ âèäîâèé ñêëàä 
äóæå ð³çíîìàí³òíèé [1,3,4,8,10,14]. Çàçíà÷åíå íàäàº 
ìîæëèâ³ñòü ïîøóêó é â³äáîðó êàíäèäàò³â ó âèðîáíè÷³ 
øòàìè ñåðåä ïðåäñòàâíèê³â àëüòåðíàòèâíèõ åêîí³ø.

Óìîâè â á³îëîã³÷íèõ í³øàõ ëþäñüêîãî îðãàí³çìó 
ìîæóòü ñóòòºâî â³äð³çíÿòèñü â³ä ñòâîðåíèõ in vitro 
çà áàãàòüìà ïàðàìåòðàìè, ó òîìó ÷èñë³ ³ çà ãàçîâèì 
ñêëàäîì àòìîñôåðè ³íêóáàö³¿ [13].

Âèõîäÿ÷è ç âèùåçàçíà÷åíîãî íàìè áóëà ïîñòàâ-
ëåíà íàñòóïíà ìåòà: ïðîâåñòè âèâ÷åííÿ á³îëîã³÷íèõ 
âëàñòèâîñòåé ïåðñïåêòèâíèõ øòàì³â Lactobacillus 
spp. çà óìîâ ð³çíî¿ êîíöåíòðàö³¿ êèñíþ â àòìîñôåð³ 
¿õ êóëüòèâóâàííÿ.

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Îá’ºêòàìè äî-
ñë³äæåííÿ áóëè øòàìè Lactobacillus spp. (ïðîá³îòè÷-
í³ òà âèä³ëåí³ â³ä ëþäåé ³ áäæ³ë) é «íàçàëüí³» øòàìè 
Staphylococcus aureus, âèä³ëåí³ â³ä õâîðèõ íà õðî-
í³÷í³ ôîðìè ËÎÐ-ïàòîëîã³¿ (ðèí³ò ³ ñèíóñèò) ³ áàêòåð³-
îíîñ³¿â S. aureus (2012-2014 ðð.), ùî öèðêóëþþòü ó 
Õàðê³âñüêîìó ðåã³îí³ (êë³í³÷í³ øòàìè).

Ì³êðîàåðîô³ëüí³ óìîâè êóëüòèâóâàííÿ ñòâîðþâà-
ëè ó ì³êðîàíàåðîñòàòàõ çà äîïîìîãîþ ãàçîãåíåðóþ-

÷èõ ïàêåò³â Generator GENbox microaer (bioMerieux, 
Ôðàíö³ÿ).

Âïëèâ óìîâ ãàçîâîãî ñêëàäó àòìîñôåðè êóëüòè-
âóâàííÿ íà ðîñòîâ³ âëàñòèâîñò³ âèâ÷àëè, âðàõîâóþ÷è 
ïðèð³ñò ê³ëüêîñò³ æèòòºçäàòíèõ ì³êðîáíèõ êë³òèí òà 
á³îìàñè çà âèçíà÷åíèé ÷àñ [9]. 

Âèçíà÷åííÿ ê³ëüêîñò³ îêèñíåíî¿ ãëþêîçè ïðîâî-
äèëè çà äîïîìîãîþ ãëþêîçîêñèäàçíîãî ìåòîäó [11].

Äîñë³äæåííÿ àíòàãîí³ñòè÷íî¿ àêòèâíîñò³ ì³êðî-
îðãàí³çì³â ïðîâîäèëè ìåòîäîì â³äñòðî÷åíèõ ïîñ³â³â 
(ïåðïåíäèêóëÿðíèõ øòðèõ³â) [6].

Ñòàòèñòè÷íà îáðîáêà äàíèõ çä³éñíþâàëàñü ó â³ä-
ïîâ³äíîñò³ ç ïðàâèëàìè ðÿäîâî¿ ³ àëüòåðíàòèâíî¿ 
âàð³àö³éíî¿ ñòàòèñòèêè, ÿê âèêëàäåíî ó ïîñ³áíèêàõ 
[2,5,7,12]. Äëÿ àíàë³çó îäåðæàíîãî ìàòåð³àëó ïðîâî-
äèëîñü éîãî ãðóïóâàííÿ çà àòðèáóòèâíèìè òà âàð³à-
ö³éíèìè îçíàêàìè. Ó ðåçóëüòàò³ çâåäåííÿ ìàòåð³àëó 
ïðè ï³äðàõóíêàõ îäèíèöü ñïîñòåðåæåíü áóëè îòðè-
ìàí³ àáñîëþòí³ ÷èñëà, ÿê³ âèðàæàëè îïèñîâ³ ³ ê³ëüê³ñí³ 
îçíàêè. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
Ïåðøèì åòàïîì äîñë³äæåííÿ ñòàëî âèâ÷åííÿ ìåòà-
áîë³÷íî¿ àêòèâíîñò³ òà ðîñòîâèõ âëàñòèâîñòåé ëàêòî-
áàöèë. 

Â³äîìî, ùî ð³âåíü ìåòàáîë³÷íèõ ïðîöåñ³â ÿâëÿ-
ºòüñÿ âèõ³äíèì ïîêàçíèêîì ñïðîìîæíîñò³ ì³êðîîð-
ãàí³çì³â àêòèâíî ðîçâèâàòèñÿ. Ìåòàáîë³çì ïîòðåáóº 
ïîñò³éíîãî ³ áåçïåðåðâíîãî ïðèòîêó åíåðã³¿, óí³âåð-
ñàëüíèì äæåðåëîì ÿêî¿ äëÿ á³ëüøîñò³ îðãàí³çì³â º 
ãëþêîçà. Òîáòî, âèçíà÷åííÿ ê³ëüêîñò³ óòèë³çîâàíî¿ 
ãëþêîçè òà øâèäêîñò³ ¿¿ óòèë³çàö³¿ ìîæå ñëóæèòè ïî-
êàçíèêîì ïîòåíö³éíî¿ øâèäêîñò³ ðîçâèòêó ñóáïîïó-
ëÿö³é.

Âèõîäÿ÷è ç âèùåçàçíà÷åíîãî, ñïî÷àòêó áóëî âè-
â÷åíî ð³âåíü ôåðìåíòàòèâíèõ ïðîöåñ³â (ê³ëüê³ñòü 
ñïîæèòî¿ ëàêòîáàöèëàìè ãëþêîçè), ÿêèé º âèõ³äíèì 
ïîêàçíèêîì ïîòåíö³éíî¿ ñïðîìîæíîñò³ êë³òèí àêòèâ-
íî ðîçâèâàòèñÿ.

Ó õîä³ ïðîâåäåíèõ äîñë³äæåíü âñòàíîâëåíî, ùî 
ì³êðîàåðîô³ëüí³ óìîâè ñïðèÿëè ï³äâèùåííþ ê³ëü-
êîñò³ ñïîæèòî¿ ëàêòîáàöèëàìè ãëþêîçè (òàáë.).

Òàê, çà óìîâ çíèæåíîãî ïàðö³àëüíîãî òèñêó êèñíþ 
ê³ëüê³ñòü ñïîæèòî¿ ëàêòîáàöèëàìè ãëþêîçè çá³ëüøó-
âàëàñü, â ñåðåäíüîìó, ó ïðîá³îòè÷íèõ øòàì³â – â 1,2 
ðàçè, à ó êë³í³÷íèõ – â 1,3 ðàçè (ð<0,05).

Îòðèìàí³ ðåçóëüòàòè ùîäî ñòèìóëÿö³¿ ïðîöå-
ñó ñïîæèâàííÿ ãëþêîçè ëàêòîáàöèëàìè, ìîæëèâî, 
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ïîâ’ÿçàí³ ³ç çì³íîþ øâèäêîñò³ ìåòàáîë³÷íèõ ïðîöå-
ñ³â çà óìîâ äåô³öèòó êèñíþ.

Íàñòóïíèì åòàïîì ñòàëî âèâ÷åííÿ ðîñòîâèõ 
âëàñòèâîñòåé ëàêòîáàöèë çà ð³çíèõ óìîâ ãàçîâî-
ãî ñêëàäó àòìîñôåðè êóëüòèâóâàííÿ. Çì³íè ðîñòî-
âèõ âëàñòèâîñòåé âèçíà÷àëèñü ó àåðîáíèõ óìîâàõ 
êóëüòèâóâàííÿ òà çà óìîâ çíèæåíîãî ïàðö³àëüíîãî 
òèñêó êèñíþ ó ëàêòîáàöèë ç âèñîêèì ð³âíåì ñïîæè-
âàííÿ ãëþêîçè: L. plantarum (âèä³ëåíèé â³ä áäæ³ë), L. 
rhamnosus GG (âèä³ëåíèé ç ïðîá³îòèêà) òà L. casei 
(âèä³ëåíèé â³ä ëþäèíè).

Ó õîä³ äîñë³äæåíü áóëî â³äì³÷åíî, ùî ïî-
êàçíèêè ðîñòîâèõ ïðîöåñ³â äîñë³äæåíèõ áàêòå-
ð³é õî÷à ³ â³äð³çíÿëèñü ó äåÿêèõ øòàì³â (øòàì L. 

plantarum, ³çîëüîâàíèé ç êèøå÷íèêó 
áäæ³ë, ìàâ á³ëüø àêòèâí³ ðîñòîâ³ âëàñ-
òèâîñò³), àëå ìàëè ñï³ëüí³ òåíäåíö³¿ 
çì³í ðîñòîâèõ âëàñòèâîñòåé (ðèñ. 1).

Åêñïîíåíö³àëüíà ôàçà ðîñòó, â ñå-
ðåäíüîìó, çíàõîäèëàñü â ìåæàõ 2-12 
ãîäèí. Ïðîá³îòè÷íèé øòàì áóâ ìåíø 
àêòèâíèì ó ïîð³âíÿíí³ ç ³íøèìè.

Äèíàì³êà ðîñòó âñ³õ øòàì³â ëàê-
òîáàöèë çà óìîâ ì³êðîàåðàö³¿ áóëà 
âèùîþ ó ïîð³âíÿíí³ ç àåðîáíèìè óìî-
âàìè êóëüòèâóâàííÿ. Ïðîòå, ì³êðî-
àåðîô³ëüí³ óìîâè êóëüòèâóâàííÿ íå 

âïëèâàëè íà òðèâàë³ñòü ëàã-ôàçè óñ³õ äîñë³äæåíèõ 
øòàì³â ëàêòîáàöèë. 

Íàéá³ëüø³ â³äì³ííîñò³ â ïîêàçíèêàõ, çà ð³çíèõ 
óìîâ ãàçîâîãî ñêëàäó àòìîñôåðè ³íêóáàö³¿, áóëè â³ä-
ì³÷åí³ äëÿ åêñïîíåíö³àëüíî¿ ôàçè òà ôàçè ñòàö³î-
íàðíîãî ðîñòó ëàêòîáàöèë.

Ó ïðîá³îòè÷íîãî øòàìó ïîêàçíèêè â³äð³çíÿëèñü 
â 1,2-1,4 ðàçè (ð<0,05). Òàêà æ òåíäåíö³ÿ áóëà â³ä-
ì³÷åíà ³ äëÿ øòàìó, ³çîëüîâàíîãî â³ä ëþäèíè. Ð³ç-
íèöÿ ì³æ ïîêàçíèêàìè ðîñòó, çà ð³çíèõ óìîâ ãàçî-
âîãî ñêëàäó àòìîñôåðè êóëüòèâóâàííÿ, ó öüîãî 
øòàìó â³äð³çíÿëàñü â 1,2-1,6 ðàç³â (ð<0,05). Íàé-
á³ëüø àêòèâíèìè çà íàêîïè÷åííÿì á³îìàñè áóâ 
øòàì, ³çîëüîâàíèé ç êèøå÷íèêó áäæ³ë. Çà ð³çíèõ 

Òàáëèöÿ.

Ñåðåäíÿ ê³ëüê³ñòü ñïîæèòî¿ ëàêòîáàöèëàìè ãëþêîçè  
çà ð³çíèõ óìîâ êóëüòèâóâàííÿ

Óìîâè  
êóëüòèâóâàííÿ

Ê³ëüê³ñòü ñïîæèòî¿ ãëþêîçè, ììîëü/ë (M±m)

Lactobacillus spp. 
(ïðîá³îòè÷í³), n=7

Lactobacillus spp. 
(â³ä ëþäåé), n=17

Lactobacillus spp. 
(â³ä áäæ³ë), n=9

Àåðîáí³ 13,1±0,16* 11,2±0,17* 12,6±0,17*

Ì³êðîàåðîô³ëüí³ 15,9±0,21* 14,8±0,23* 16,8±0,26*

Ïðèì³òêà:  *- ð³çíèöÿ äîñòîâ³ðíà (ð<0,05) çà ð³çíèõ óìîâ êóëüòèâóâàííÿ.

Ðèñ. 1. Ñõåìè ðîñòó ëàêòîáàöèë çà àåðîáíèõ òà ì³êðîàåðîô³ëüíèõ óìîâ êóëüòèâóâàííÿ  
(À – L. rhamnosus GG, Â – L. plantarum, Ñ – L. casei).

À                                                                         Â                                                                         Ñ

Ðèñ. 2. Ïèòîìà âàãà ñòàô³ëîêîê³â ç ð³çíîþ ÷óòëèâ³ñòþ äî àíòàãîí³ñòè÷íèõ ðå÷îâèí ëàêòîáàöèë  
(À – àåðîáí³ óìîâè êóëüòèâóâàííÿ; Â – ì³êðîàåðîô³ëüí³ óìîâè êóëüòèâóâàííÿ).

À                                                                                                              Â
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ÍÈÕ ÓÌÎÂ ÀÒÌÎÑÔÅÐÈ ²ÍÊÓÁÀÖ²¯
Êîðîòêèõ Î. Î., Êàë³í³÷åíêî Ñ. Â., Äóá³í³íà Í. Â.
Ðåçþìå. Ó ðîáîò³ íàâåäåíî äàí³ ùîäî âèâ÷åííÿ ãàçîâîãî ñêëàäó àòìîñôåðè êóëüòèâóâàííÿ íà ðîñòîâ³ òà 

àíòàãîí³ñòè÷í³ âëàñòèâîñò³ ëàêòîáàöèë, âèëó÷åíèõ ç ð³çíèõ åêîí³ø. Âñòàíîâëåíî, ùî äèíàì³êà ðîñòó òà ê³ëüê³ñòü 
ñïîæèòî¿ ëàêòîáàöèëàìè ãëþêîçè ó âñ³õ äîñë³äæåíèõ øòàì³â ëàêòîáàöèë çà óìîâ ì³êðîàåðàö³¿ áóëà âèùîþ ó ïî-
ð³âíÿíí³ ç àåðîáíèìè óìîâàìè êóëüòèâóâàííÿ.

Ïðè âèâ÷åíí³ àíòàãîí³ñòè÷íèõ âëàñòèâîñòåé ëàêòîáàöèë çà àåðîáíèõ òà ì³êðîàåðîô³ëüíèõ óìîâ êóëüòèâóâàí-
íÿ âñòàíîâëåíî, ùî çà ì³êðîàåðîô³ëüíèõ óìîâ êóëüòèâóâàííÿ â³äáóâàëîñü äîñòîâ³ðíå (ð<0,05) çìåíøåííÿ ïèòî-
ìî¿ âàãè íå÷óòëèâèõ òà çá³ëüøåííÿ ÷àñòêè âèñîêî÷óòëèâèõ øòàì³â ñòàô³ëîêîê³â ó ïîð³âíÿíí³ ç àåðîáíèìè óìîâàìè 
êóëüòèâóâàííÿ.

Êëþ÷îâ³ ñëîâà: ïðîá³îòèêè, ëàêòîáàöèëè, S. aureus, ì³êðîàåðàö³ÿ.
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ÌÈÊÐÎÀÝÐÎÔÈËÜÍÛÕ ÓÑËÎÂÈßÕ ÊÓËÜÒÈÂÈÐÎÂÀÍÈß
Êîðîòêèõ Å. Î., Êàëèíè÷åíêî Ñ. Â., Äóáèíèíà Í. Â.
Ðåçþìå. Â ðàáîòå ïðèâåäåíû äàííûå ïî èçó÷åíèþ ãàçîâîãî ñîñòàâà àòìîñôåðû êóëüòèâèðîâàíèÿ íà 

ðîñòîâûå è àíòàãîíèñòè÷åñêèå ñâîéñòâà ëàêòîáàöèëë, âûäåëåííûõ èç ðàçíûõ ýêîíèø. Óñòàíîâëåíî, ÷òî äèíà-
ìèêà ðîñòà è êîëè÷åñòâî ïîòðåáëåííîé ëàêòîáàöèëëàìè ãëþêîçû (ó âñåõ èññëåäîâàííûõ øòàììîâ) â óñëîâèÿõ 

óìîâ àåðàö³¿ ð³çíèöÿ ì³æ ïîêàçíèêàìè ¿õ çðîñòàííÿ 
â³äð³çíÿëàñü â 1,2-1,8 ðàç³â (ð<0,05). 

Íàñòóïíèì åòàïîì äîñë³äæåíü ñòàëî âèâ÷åííÿ 
êîíêóðåíòíèõ âëàñòèâîñòåé çàçíà÷åíèõ ëàêòîáàöèë 
ìåòîäîì â³äñòðî÷åíîãî àíòàãîí³çìó ùîäî «íàçàëü-
íèõ» øòàì³â S.aureus. 

Ðåçóëüòàòè âèùåíàâåäåíèõ çì³í ó âçàºìîâ³äíî-
ñèíàõ S. aureus òà Lactobacillus spp. çà ì³êðîàåðî-
ô³ëüíèõ óìîâ êóëüòèâóâàííÿ ³ëþñòðîâàí³ íà ðèñóíêó 
2, äå ìîæíà ïîáà÷èòè äîñòîâ³ðíå (ð<0,05) çìåíøåí-
íÿ ïèòîìî¿ âàãè íå÷óòëèâèõ òà çá³ëüøåííÿ ÷àñòêè âè-
ñîêî÷óòëèâèõ òåñò-øòàì³â ñòàô³ëîêîê³â ó ïîð³âíÿíí³ 
ç àåðîáíèìè óìîâàìè êóëüòèâóâàííÿ.

Íà íàø ïîãëÿä, îòðèìàí³ ðåçóëüòàòè, ìîæóòü 
áóòè îáóìîâëåí³ òèì, ùî ëàêòîáàöèëè, â á³ëüøîñ-
ò³, º ì³êðîàåðîô³ëàìè. Òîáòî, á³ëüø ñïðèÿòëèâèìè 
óìîâàìè äëÿ ¿õ ðîñòó ³ ïðîäóêóâàííþ á³îëîã³÷íî àê-
òèâíèõ ðå÷îâèí º àòìîñôåðà ç ï³äâèùåíèì âì³ñòîì 

âóãëåêèñëîãî ãàçó òà çíèæåíèì ïàðö³àëüíèìè òèñ-
êîì êèñíþ. 

Âèñíîâîê. Åêñïåðèìåíòàëüí³ ðåçóëüòàòè ùîäî 
âèâ÷åííÿ ðîñòîâèõ òà àíòàãîí³ñòè÷íèõ âëàñòèâîñòåé 
òåñò-êóëüòóð ëàêòîáàöèë çà àåðîáíèõ òà ì³êðîàå-
ðîô³ëüíèõ óìîâ àòìîñôåðè êóëüòèâóâàííÿ íàäàþòü 
ìîæëèâ³ñòü âèâ÷àòè ì³æì³êðîáíó âçàºìîä³þ â òêàíè-
íàõ ëþäèíè ïðè çàïàëüíèõ ïðîöåñàõ âåðõí³õ äèõàëü-
íèõ øëÿõ³â òà ðîçêðèâàþòü ìîæëèâ³ñòü âèêîðèñòîâó-
âàòè ëàêòîáàöèëè äëÿ áîðîòüáè ç çàõâîðþâàííÿìè 
ñòàô³ëîêîêîâîãî ãåíåçà.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü. Âèêëà-
äåíå îá´ðóíòîâóº àêòóàëüí³ñòü íàóêîâîãî çàâäàííÿ 
ùîäî íåîáõ³äíîñò³ ö³ëåñïðÿìîâàíîãî ïîøóêó ïåð-
ñïåêòèâíèõ øòàì³â Lactobacillus spp. ÿê àëüòåðíàòè-
âè àíòèá³îòèê³â.
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Ì²ÊÐÎÁ²ÎËÎÃ²ß

ìèêðîàýðàöèè áûëà âûøå ïî ñðàâíåíèþ ñ àýðîáíûìè óñëîâèÿìè êóëüòèâèðîâàíèÿ. Ïðè èçó÷åíèè àíòàãîíèñòè-
÷åñêèõ ñâîéñòâ ëàêòîáàöèëë â àýðîáíûõ è ìèêðîàýðîôèëüíûõ óñëîâèÿõ êóëüòèâèðîâàíèÿ óñòàíîâëåíî, ÷òî ïðè 
ìèêðîàýðîôèëüíûõ óñëîâèÿõ êóëüòèâèðîâàíèÿ ïðîèñõîäèëî äîñòîâåðíîå (ð<0,05) óìåíüøåíèå óäåëüíîãî âåñà 
íå÷óâñòâèòåëüíûõ è óâåëè÷åíèå äîëè âûñîêî÷óâñòâèòåëüíûõ (ïî îòíîøåíèþ ê áèîëîãè÷åñêè àêòèâíûì âåùå-
ñòâàì ëàêòîáàöèëë) øòàììîâ ñòàôèëîêîêêîâ ïî ñðàâíåíèþ ñ àýðîáíûìè óñëîâèÿìè êóëüòèâèðîâàíèÿ.

Êëþ÷åâûå ñëîâà: ïðîáèîòèêè, ëàêòîáàöèëëû, S. aureus, ìèêðîàýðàöèÿ.

UDÑ 579.86:612.215.4:57.083(043.3)
CHARACTERISTICS OF THE BIOLOGICAL PROPERTIES OF LACTOBACILLES IN THE AEROBIC AND MICRO-

AEROPHILIC CONDITIONS OF CULTIVATION
Korotkykh O. O., Kalinichenko S. V., Dubinina N. V.
Abstract. To correct the dysbiotic conditions of the urogenital and gastric tracts, probiotics are most often used, 

which include lactobacilli. As for the use of probiotics based on lactobacilli to restore normal flora of the upper respira-
tory tract, we did not find such information in the literature available to us, although lactobacilli are among the obligate 
representatives of the human micro flora and are, to a greater or lesser extent, present in all open cavities of the body. 
This allows to search and select candidates for production strains among representatives of alternative econiches. The 
conditions in the biological niches of the human body can differ significantly from those created in vitro by many param-
eters, including the gas composition of the incubation atmosphere.

That is why we set the following goal: to conduct a study of the biological properties of promising strains of Lactoba-
cillus spp. under conditions of different concentrations of oxygen in the atmosphere of their cultivation.

The first stage of the study was to explore of metabolic activity and growth properties of lactobacilli.
It is known that the level of metabolic processes is the initial indicator of the ability of microorganisms to actively 

develop. Metabolism requires a constant and continuous influx of energy, the universal source of which for most organisms 
is glucose. That is, determining the amount of recycled glucose and the rate of its utilization can serve as an indicator 
of the potential rate of development of subpopulations. Based on the foregoing, the level of enzymatic processes (the 
amount of glucose consumed by lactobacilli) was first studied, which is the initial indicator of the potential ability of cells 
to actively develop.

In the course of the conducted researches it was established that the micro-aerophilic conditions contributed to 
an increase in the amount of glucose consumed by lactobacilli. Thus, under conditions of reduced partial pressure of 
oxygen, the amount of glucose consumed by lactobacilli increased, on average, in probiotic strains - by 1,2 times, and in 
the cells - by 1,3 times (p <0,05).

The results obtained to stimulate the process of glucose consumption by lactobacilli, possibly associated with a 
change in the rate of metabolic processes in conditions of oxygen deficiency.

The next stage was the study of the growth properties of lactobacilli under various conditions of the gas composition 
of the atmosphere of cultivation. Changes in growth properties were determined under aerobic conditions of cultivation 
and under conditions of reduced partial oxygen pressure in lactobacilli with a high level of glucose consumption: L. 
plantarum (isolated from bees), L. rhamnosus GG (isolated from a probiotic) and L. casei (isolated from humans). In 
the course of the studies, it was noted that the growth rates of the explored bacteria, although differing in some strains 
(strain L. plantarum, isolated from the intestines of bees, had more active growth properties), but had general trends of 
changes in growth properties. The exponential phase of growth, on average, was within 2-12 hours. The probiotic strain 
was less active than others.

The growth dynamics of all strains of lactobacilli under microaeriation conditions was higher in comparison with 
aerobic cultivation conditions. However, microaerophilic cultivation conditions did not affect the duration of the lag phase 
of all the studied strains of lactobacilli.

The biggest differences in the indices, under different conditions of the gas composition of the incubation atmosphere, 
were noted for the exponential phase and the phase of steady growth of lactobacilli.

In the probiotic strain, the indices differed by 1.2-1.4 times (p <0.05). The same tendency was noted for a strain 
isolated from humans. The difference between the growth indices, under different conditions of the gas composition of 
the cultivation atmosphere, differed 1.2-1.6 times (p <0.05) in this strain. The most active in the accumulation of biomass 
was a strain isolated from the intestines of bees. Under different aeration conditions, the difference between the indices 
of their growth was 1.2-1.8 times (p <0.05).

The next stage of the research was the study of the competitive properties of these lactobacilli by the method of de-
layed antagonism on the “nasal” strains of S. aureus.

Under microaerophilic culture conditions, there was a significant (p <0.05) decrease in the specific gravity of insen-
sitive and an increase in the proportion of highly sensitive test strains of staphylococci compared to aerobic cultivation 
conditions.

Thus, experimental results on the growth and antagonistic properties of lactobacillus test cultures under aerobic 
and microaerophilic conditions of the cultivation atmosphere provide an opportunity to study the microbial interaction 
in human tissues in the inflammatory processes of the upper respiratory tract and disclose the use of lactobacilli for the 
control of diseases of staphylococcal origin.

Keywords: probiotics, lactobacilli, S. aureus, microaeriation.
Ðåöåíçåíò — ïðîô. Ëîáàíü Ã. À.
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